
 

 

Stormwater Management Report 

 

 

Bridgenorth Townhouse 

Development 

 

949 Eighth Line 

Bridgenorth, Ontario 

 

 

 

 

D.M. Wills Project No. 22-85260 

 

 

 
 

 

D.M. Wills Associates Limited 
Partners in Engineering, Planning, and 

Environmental Services 

Peterborough 

 

 

December 2025 

 

 

Prepared for:  

Jeff Chester 



Stormwater Management Report – Bridgenorth Townhouse Development 

Bridgenorth, Township of Selwyn, Ontario 

 

D.M. Wills Associates Limited Page i Project Number 22-85260 

Summary of Revisions 

Revision 

No. 
Revision Title 

Date of 

Release 
Summary of Revisions 

1 

Stormwater 

Management Design 

Brief 

April 2024 1st Submission to Peterborough County 

2 
Stormwater 

Management Report 

August 

2025 
2nd Submission to Peterborough County 

3 
Stormwater 

Management Report 

December

2025 
3rd Submission to Peterborough County 

This report has been formatted considering the requirements of the Accessibility for 

Ontarians with Disabilities Act. 

  



Stormwater Management Report – Bridgenorth Townhouse Development 

Bridgenorth, Township of Selwyn, Ontario 

 

D.M. Wills Associates Limited Page ii Project Number 22-85260 

Table of Contents 

1.0 Purpose .......................................................................................................................... 1 

2.0 Site Description .............................................................................................................. 1 

3.0 Methodology ................................................................................................................. 4 

3.1 Site Specific Stormwater Design Criteria .................................................................. 4 

3.2 Catchment Characterization ................................................................................... 4 

3.2.1 Existing Catchments ........................................................................................... 4 

3.2.2 Proposed Catchments ....................................................................................... 4 

3.2.3 External Catchments .......................................................................................... 5 

3.3 Site Conditions Summary .......................................................................................... 8 

3.3.1 Subsurface Conditions ....................................................................................... 9 

3.3.2 Influence on Stormwater Management ..........................................................10 

4.0 Stormwater Management .......................................................................................... 10 

4.1 Stormwater Quantity Control...................................................................................10 

4.1.1 Peak Flow Calculations .....................................................................................10 

4.1.2 Grassed Detention Basin ...................................................................................11 

4.1.3 Emergency Spillway Assessment ......................................................................12 

4.1.4 Proposed Release Rates ...................................................................................13 

4.1.5 Existing Storm Sewer Analysis ............................................................................13 

4.1.6 Culvert Capacity and Tailwater Considerations .............................................14 

4.2 Stormwater Quality Control .....................................................................................14 

4.2.1 Quality Control Summary ..................................................................................15 

4.3 Low Impact Development Design ..........................................................................17 

5.0 Erosion and Sediment Control .................................................................................... 18 

5.1 Silt Fencing ................................................................................................................18 

5.2 Storm Drain Inlet Protection .....................................................................................19 

6.0 Conclusion ................................................................................................................... 19 

 

  



Stormwater Management Report – Bridgenorth Townhouse Development 

Bridgenorth, Township of Selwyn, Ontario 

 

D.M. Wills Associates Limited Page iii Project Number 22-85260 

Figures 

Figure 1 – Location Plan .......................................................................................................... 3 

Figure 2 – Pre-Development Drainage Area Plan ................................................................. 6 

Figure 3 – Post Development Drainage Area Plan ............................................................... 7 

Figure 4 – West Swale Design .................................................................................................16 

Figure 5 – East Swale Design ..................................................................................................16 

 

Tables 

Table 1 – Existing and Proposed Hydrologic Parameters ..................................................... 8 

Table 2 – Groundwater Level Summary ................................................................................. 9 

Table 3 – Existing and Post-Development Uncontrolled Peak Flow Summary ...................11 

Table 4 – Underground Storage Facility Stage Storage Discharge ....................................12 

Table 5 – Existing and Proposed Peak Flow Summary .........................................................13 

Table 6 – Oil-Grit Separator ....................................................................................................17 

 

Appendices 

Appendix A – Rainfall Data and Hydrologic Parameters 

Appendix B – Hydrogeological Report 

Appendix C – VO3 Modelling Results 

Appendix D – Quantity Control  

Appendix E – Storm Sewer Analysis  

Appendix F – Quality Control  

Appendix G – HY8 & Emergency Spillway Modelling Results 

Appendix H – Detailed Design Drawings  

 

 



Stormwater Management Report – Bridgenorth Townhouse Development 

Bridgenorth, Township of Selwyn, Ontario 

 

D.M. Wills Associates Limited Page 1 Project Number 22-85260 

1.0 Purpose 

D.M. Wills Associates Limited (Wills) has been retained by O/A Granite Ridge Estates 

(1447147 Ontario Inc.) to prepare a Stormwater Management (SWM) Report in support 

of the Zoning By-Law Amendment (ZBA) and proposed Site Plan Approval (SPA) 

application for the proposed townhouse development located at 949 Eighth Line, 

Bridgenorth, Township of Selwyn.  

The purpose of this report is to evaluate the existing drainage characteristics of the site 

and to advance an integrated plan for SWM that will permit the development to 

proceed with no adverse impacts to the receiving drainage system. This report has 

been prepared to address the requirements of the Township of Selwyn (Township) and 

Otonabee Region Conservation Authority (ORCA). 

2.0 Site Description 

The location of the Site is shown in Figure 1 and is located at 949 Eighth Line in the Town 

of Bridgenorth, Ontario (Subject Property). The Subject Property consists of 1.02 ha of 

land located on the south side of Eighth Line (Peterborough County Road 18), 

approximately one kilometer north of Bridgenorth. The properties to the east are 

residential, mainly composed of pervious areas (lawns), with some impervious areas 

associated with the driveways, rooftops, and accessory buildings. The lands to the west 

of the Subject Property are composed of similar land uses. A vehicle repair shop is 

located to the west and south; the area contains a gravel area that drains to the west, 

away from the proposed development.   

The existing site consists of a gravel entrance and parking to support a single-family 

dwelling, a detached garage, and grassed area in the northern section of the property, 

around the structures. The remainder of the Subject Property consists of longer, unkept 

grass, referred to as range. This area of range encompasses the majority of the 

property. The south area of the Subject property drains toward a low-lying area 

approximately 32 m south of northwest corner. The north section of the property drains 

overland westward to the identical low-lying area. Stormwater flows toward the Eighth 

Line Right of Way (ROW) via a shallow swale where runoff enters the municipal 

stormwater system via a catch basin. 

The proposed development includes the construction of three townhouse buildings, a 

gravel driveway and additional parking. The existing dwelling detached garage and 

gravel driveway are to be demolished under proposed conditions. 

The topographic survey of the site was completed by JBF Surveyors on September 7, 

2022. This data was used to determine elevations and locations of existing site features, 

determine on-site drainage patterns, and establish the proposed grades. 

Surficial soils data for the site was collected and analyzed by Wills and were obtained 

from multiple site visits. The Final Hydrogeological Report, dated November 2023, 
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includes relevant information required for SWM analysis and design. This report details 

that the native soils consist of dark brown silty sand; when coupled with historical soil 

mapping, the Subject property consists of Otonabee Loam and Lyons Loam, 

corresponding to Hydrologic Soil Group B and Group C, respectively.  

Wills’ Hydrogeological Report outlined that infiltration rates varied based on location on 

the Subject Property. The report also suggests that high groundwater levels were 

encountered during the spring months; in some cases, groundwater was located at the 

ground surface. This information will be utilized when designing the appropriate SWM 

feature(s) for the Subject Property. 
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3.0 Methodology 

The present hierarchy of watershed planning in Ontario can be described by the 

following in descending order: Watershed Plans, Sub-watershed Plans and Individual 

SWM Plans. The subject site is not covered by any Watershed or Sub-watershed Plans; 

therefore, this report has been prepared as an individual SWM plan. 

3.1 Site Specific Stormwater Design Criteria 

Based on the typical requirements of the Township of Selwyn and ORCA, the following 

design criteria have been established for the Site: 

• Provide stormwater quantity controls to reduce the proposed peak flow rates to 

the existing condition for the 2 to 100-year design storms. 

• Provide stormwater quality controls to achieve “Enhanced” Level 1 protection as 

defined in the MECP Stormwater Management Planning and Design Manual 

(March 2003), with due consideration to the site constraints and available 

alternatives. 

• Provide Low Impact Development features to mitigate the extent to which the 

development will increase runoff volumes on an average annual basis. 

3.2 Catchment Characterization 

3.2.1 Existing Catchments 

The existing drainage patterns for the site were determined through a combination of 

aerial photography and available topographic data. The site is represented by one 

catchment area for the existing condition which is shown in Figure 2 and described in 

detail below: 

•  Catchment EX-100 consists of the entire subject property including the gravel 

driveway, single-family dwelling, and detached garage. A small portion of the 

remaining area is grassed; however, the majority of the site is composed of 

grassed-like range. The south portion of the Subject Property, consisting of range, 

drains from southeast to northwest to a low-lying area near the northwest corner 

of the property. The developed area of the property, consisting of the dwelling 

and detached garage, drains from east to west toward the low-lying area. This 

low-lying area directs runoff toward a shallow swale which discharges to the 

Eighth Line ROW and ultimately the municipal storm sewer (OUT-1) at or around 

Structure P00091A (see Section 4.1.5 for more details).  

3.2.2 Proposed Catchments 

For the proposed condition, the Site has been analyzed based on the proposed 

building envelopes and grading of the site. The proposed catchment areas are shown 

on Figure 3 and described in detail below: 
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•  Catchment area PR-101 encompasses the majority of the Subject Property under 

proposed conditions. This includes the three townhouse buildings, the gravel 

driveway, parking areas, grassed landscaping and SWM quality and quantity 

controls. Runoff generated within this catchment will be captured in either the 

east or west swale and directed to the SWM facility, prior to discharging into the 

municipal sewer (OUT-1) at or around Structure P0170A (see Section 4.1.5 for 

more details). 

•  Catchment PR-102 represents a small portion of the Subject Property along the 

northwestern property boundary. This catchment consists of an undeveloped 

grassed area which will follow existing drainage patterns and ultimately flow into 

the municipal sewer (OUT-1) at or around Structure P0170A (see Section 4.1.5 for 

more details). 

3.2.3 External Catchments 

The external drainage patterns were determined based on topographic data provided 

by the County of Peterborough GIS. The external catchment that contributes to the 

stormwater discharging from the Subject Property is described below: 

•  Catchment EXT-101 consists of grassed landscaping and small amounts of 

impervious area from the dwellings. Under existing conditions, the properties 

directly east drain from east to west through the Subject Property. The lands to 

the south drain from south to northeast, also flowing through the Subject 

Property. Under post-development conditions, runoff generated from the 

external area will be conveyed to the SWM facility prior to discharging to the 

municipal storm sewer (OUT-1). 
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3.3 Site Conditions Summary 

The existing and proposed site characteristics were analyzed in detail to estimate the 

key hydrologic parameters. On-site soils were assessed as Otonabee Loam and Lyons 

Loam classified as Hydrologic Soil Group B and Group C, respectively. The hydrologic 

parameters are summarized in Table 1 and documented in Appendix A. 

Table 1 – Existing and Proposed Hydrologic Parameters 

Nashyd1 

Catchment 

ID 

Area  

(ha) 

Impervious 

% 
CN*2 Ia3 

Tp4  

(hrs) 

EX-100 1.02 1.5 75.8 7.3 0.29 

EXT-101 1.69 12.4 72.8 5.3 0.23 

PR-102 0.05 0.0 70.5 5.0 0.13 

 

Standhyd1 

Catchment 

ID 

Area 

(ha) 

Impervious 

% 
CN*2 Ia3 

Pervious 

Length  

(m) 

Pervious 

Slope 

(%) 

Impervious 

Length  

(m) 

Impervious 

Slope 

(%) 
 

 

PR-101 0.97 30 75.9 4.4 149 1.9 13 7.8  

 

Notes: 1. Nashyd and Standhyd refer to the unit hydrograph model used in the Visual 

Otthymo Version 3(VO3) hydrologic model for the respective catchment 

area. 

 2. CN* refers to the modified CN number adjusted to Antecedent Moisture 

Conditions II. Excludes Impervious Area for Standhyd. 

 3. Ia refers to Initial Abstraction. Excludes Impervious Area for Standhyd. 

 4. Tp refers to Time to Peak. 

Hydrologic parameters such as soil infiltration properties, land use and runoff responses 

were determined based on Wills’ Hydrogeological Report dated November 2023. 

Topographic mapping and AutoCAD Civil 3D 2019 software were used to establish 

catchment areas, land use and slope.  

The City of Peterborough (City) requires the 6-hr SCS Type II Peterborough storm 

distribution to be applied for SWM analysis. Based on the proximity of the Subject 

Property to the City, this design storm was chosen to complete the hydrologic analysis. 

Further information pertaining to the storm distributions can be found in Appendix A. 
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3.3.1 Subsurface Conditions 

Wills’ Environmental Team conducted multiple site visits to investigate the subsurface 

geology of the Subject Property. This included pertinent information required for SWM 

design such as soil composition, infiltration rates and groundwater levels.  

The Hydrogeological Report was prepared by Wills in November 2023, analyzing the 

subsurface soil profile, seasonal ground water elevations and infiltration rates of the 

native soil. These conditions were analyzed through four test pits, three boreholes, which 

included monitoring wells, and three infiltration tests conducted throughout the site. 

Groundwater fluctuations were analyzed via monitoring wells throughout the year. The 

results are summarized in Table 2. 

Table 2 – Groundwater Level Summary 

Monitor 

Well ID 
Measurement Date 

Groundwater 

Level (mbg) 

Groundwater 

Elevation 

(masl) 

 MW22-01 

January 31, 2023 0.25 265.29 

May 9, 2023 0.13 265.41 

November 9, 2023 0.92 264.62 

 MW22-02 

January 31, 2023 0.47 263.88 

May 9, 2023 0.43 263.91 

November 9, 2023 1.14 263.20 

MW22-03 

January 31, 2023 0.83 263.49 

May 9, 2023 0.63 263.69 

November 9, 2023 2.40 261.91 

A review of Table 2 shows that high groundwater levels were encountered throughout 

the entire site during every season, aside from MW22-03 in November. The highest 

groundwater levels were experienced during the spring (May), as anticipated.  

In-situ infiltration testing was completed at three locations within the Subject Property. 

Shallow groundwater conditions limited the testing completed at the end of April 2022, 

and no infiltration was observed. During January 2023, the percolation time was 

recorded to be 12.1 min/cm, equating to an infiltration rate of 50 mm/hr. Further details 

can be found in the Hydrogeological Report (Wills, 2023) included in Appendix B. 

All boreholes were advanced to a depth of 6.10 meters below grade (mbg). Sand and 

silt were encountered beneath the silty sand material at the surface. No bedrock was 

encountered during drilling. Borehole logs are included in Appendix B.  
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3.3.2 Influence on Stormwater Management 

High groundwater levels will have the greatest impact on SWM, specifically on the 

opportunity to utilize infiltration as a strategy to achieve quality control targets. Based 

on the observed groundwater elevations, it will not be possible to achieve the required 

1.0 m separation from the bottom of an infiltration feature to the high ground water 

level. 

This will restrict the design alternatives to those options that rely on shallow-flow filtration 

(e.g. enhanced grass swales) and technologies that promote sediment settling and 

separation (e.g. Oil-Grit Separators) to provide sufficient stormwater quality and 

quantity.  

Furthermore, there is a risk that any excavation stormwater feature or subdrainage 

system could introduce a flow path for existing groundwater to the surface or into the 

municipal storm sewer. Therefore, depending on the nature of the stormwater facility, 

the design may require an impervious liner to prevent groundwater upwelling and 

discharge. The depth of any proposed excavation may be limited based on the 

location of the SWM facility, and the potential upwelling pressures that could be 

developed during the seasonal high groundwater level.  

Pre- and post-development conditions will be analyzed based on the hydrologic 

conditions and stormwater Best Management Practices (BMPs) will be implemented 

during the design phase. 

4.0 Stormwater Management 

4.1 Stormwater Quantity Control 

4.1.1 Peak Flow Calculations 

Peak flow rates from the existing condition have been analyzed at the outlet location 

based on the hydrologic parameters shown in Table 1. Uncontrolled, post-development 

peak flow rates were also calculated at the same outlet location. A summary of the 

peak flow rates is shown in Table 3. 

Peak flows were estimated using VO3 hydrologic modelling software for each of the 2 

to 100-year storms. These calculations consider the 6-hour SCS Peterborough storm 

duration. The flow chart and the VO3 model are presented in Appendix C. 
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Table 3 – Existing and Post-Development Uncontrolled Peak Flow Summary 

Return 

Period 

Peak Flow Rates (m3/s) 

EX1 UNC2 

2-year 0.065 0.089 

5-year 0.121 0.146 

10-year 0.165 0.189 

25-year 0.225 0.252 

50-year 0.273 0.300 

100-year 0.323 0.358 

Notes: 1. EX refers to the site under existing conditions. Refer to VO3 hydrograph 

NHYD (1) 

 2. UNC refers to the site without any quantity controls in place. Refer to VO3 

hydrograph NHYD (4) 

A review of Table 3 confirms the increase in proposed peak flow rates from the existing 

peak flow rates leaving the site, in the absence of stormwater quantity controls.  

4.1.2 Grassed Detention Basin 

In accordance with the design criteria established in Section 3.1, quantity controls are 

required up to the 100-year storm. A grassed detention basin with an orifice flow control 

is proposed to attenuate peak stormwater flowrates.  

The proposed outlet pipe will be 300 mm in diameter, with an invert positioned at the 

bottom of the pond (263.40 m) to ensure post development flows are controlled to pre-

development levels. The outlet pipe will outflow into an OGS which will discharge into 

375 mm diameter sewer, which will be connected to the municipal sewer at a slope of 

at least 1.0%. The 100-year controlled outflow from the basin will utilize 26% of the 

capacity of the sewer; and therefore the pipe will not introduce a pressurized backflow 

on the outlet pipe. 

The grassed detention basin is located near the northern property boundary, where 

high groundwater levels were experienced. Therefore, this facility will contain an 

impermeable clay liner, preventing groundwater upwelling. Said liner is to be designed 

by a qualified geotechnical engineer.  

Trench plugs are to be incorporated at the outlet pipe location of the SWM facility to 

ensure no exfiltration into the system and thus into municipal infrastructure.  

In order to prevent groundwater movement and upwelling at the outlet location of the 

grassed detention basin, trench plugs will be implemented. Further details can be found 

in the Detailed Design Drawings included in Appendix H. 
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The stage-storage-discharge relationship for the grassed detention basin is shown in 

Table 4 with detailed calculations are provided in Appendix D. 

Table 4– Underground Storage Facility Stage Storage Discharge 

Elev. 

(m) 

Storage 

Depth 

(m) 

Peak 

Flows 

(m3/s) 

Storage Volume 

(m3) 
Remarks 

263.40 0.00 0.000 0 
Bottom of Grassed 

Detention Basin 

263.40 0.00 0.000 0 
300 mm Orifice Tube Flow 

Control 

263.54 0.14 0.030 148 2 Year (140 m³)  

263.61 0.21 0.061 225 5 Year (216 m³)  

263.66 0.26 0.083 281 10 Year (274 m³)  

263.73 0.33 0.106 362 25 Year (360 m³)  

263.80 0.40 0.125 445 50 Year (434 m³)  

263.86 0.46 0.139 517 100 Year (515 m³)  

264.00 0.60 0.167 693 
Top of Grassed Detention 

Basin 

4.1.3 Emergency Spillway Assessment 

The proposed detention basin does not require an additional emergency spillway 

based on the site grading and hydraulic modelling results. The relatively lowest point on 

the site is located at elevation 263.13, positioned at the property line where the 

proposed driveway access is situated. In the event of outlet blockage, stormwater will 

pond up to this critical elevation. 

Under the simulated worst-case condition (100-year storm event with outlet blockage), 

the emergency spill route modelling (Appendix G) indicates a maximum ponding 

depth of 0.076 m, resulting in an emergency water surface elevation of 263.21. At this 

stage, the uncontrolled discharge rate is 0.358 m³/s, which corresponds to the 

unchanged (natural) 100-year storm runoff rate. The modelling results confirm that the 

design can safely convey this flow, with an average velocity of approximately 0.47 m/s 

along the driveway. The maximum emergency water level (263.21) remains below the 

secondary driveway high point at 264.25, ensuring no overtopping occurs. 

In addition, all proposed building finished floor elevations have been designed with a 

minimum of 0.30 m freeboard above the critical spill elevation, ensuring adequate 

protection against extreme rainfall events. This analysis confirms that the site 

infrastructure and adjacent properties remain safe, with no risk of damage due to 

overtopping or uncontrolled discharge. 
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4.1.4 Proposed Release Rates 

The proposed peak flow rates for the development are shown in Error! Reference 

source not found. below. These flow rates include the quantity control provided by the 

proposed grassed detention basin.  

Table 5 – Existing and Proposed Peak Flow Summary 

Return 

Period 

Peak Flow Rates (m3/s) 

EX1 PR2 

2-year 0.065 0.028 

5-year 0.121 0.058 

10-year 0.165 0.080 

25-year 0.225 0.106 

50-year 0.273 0.123 

100-year 0.323 0.139 

Notes: 1. EX refers to the existing development conditions. (NHYD = 1) 

 2. PR refers to the proposed conditions with controlled flows from the 

proposed grassed detention basin. (NYHD = 3)  

A review of Error! Reference source not found. demonstrates that the grassed detention 

facility will control runoff from the site to the allowable discharge rates to OUT-1. 

4.1.5 Existing Storm Sewer Analysis 

Under proposed conditions, the grassed detention basin will discharge into the 

municipal storm infrastructure north of the Subject Property. Although the post 

development stormwater flowrates are controlled to pre-development levels, the 

development necessitates that the discharge must be introduced to the municipal 

sewer system slightly upstream of existing conditions (proposed flow will discharge to 

P0170A instead of P00091A). 

To ensure the adjustment in the discharge location will not significantly impact the 

hydraulic performance of the sewer network, the existing storm sewer was analyzed to 

ensure runoff can be appropriately conveyed without stressing the system or creating / 

exacerbating impactful hydraulic grade line elevations.  

A storm sewer analysis of the existing system was undertaken in order to determine the 

impact of the proposed development on the system. A Hydraulic Grade Line (HGL) was 

created for pre-development flows; and compared to the post-development HGL. 

During the 5-year storm event, the orifice-controlled outflows for the proposed 

development resulted in a minor and localized increase in the HGL between P0170A 

and P00091A’. The increase between existing and proposed conditions is attributable to 

a difference in the calculation approach as the system approached critical flow depth 
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in the local pipes. Although the proposed conditions show a local increase, the sewers 

in question are functioning at less than 100% capacity. Elsewhere in the network the 

HGL was unchanged to improved (lowered). During the 100 year storm event, the 

performance of the system was improved, with the exception of a very minor increase 

in the HGL (0.04 m) at P0170A. A detailed breakdown of for the HGLs can be found in 

Appendix E. 

4.1.6 Culvert Capacity and Tailwater Considerations 

The proposed culvert is a 450 mm diameter HDPE pipe with an actual slope of 0.6%, 

located to convey flows from the west swale downstream of the stormwater pond 

outlet. The culvert inlet is set above the basin's outlet to maintain positive drainage. The 

culvert outlet invert elevation is set at 263.68 m with a slope of 0.6%. The HY-8 modeling 

was conducted using constant tailwater (100-year HWL=263.86) with free fall conditions. 

Under these design conditions, the HY-8 analysis (Appendix G) indicates that the culvert 

can convey flows from the west swale for all analyzed storm events, including the 100-

year return period, without overtopping the roadway (crest elevation 264.28 m). The 

peak 100-year flow of 0.17 m³/s for the west swale is accommodated with headwater 

levels below the roadway crest, providing adequate freeboard. These results confirm 

that the proposed culvert has sufficient capacity under the project's design criteria. 

4.2 Stormwater Quality Control 

The selection and sizing of the water quality measures are based on the procedures set 

out in the Stormwater Management Planning and Design Manual (MOE, March 2003) 

for Enhanced (Level 1) protection. As such, the goal of SWM is to preserve the natural 

hydrologic cycle. In addition, SWM measures should be assessed in the following order: 

•  Stormwater lot level controls 

•  Stormwater conveyance controls 

•  End-of-pipe SWM facilities 

Stormwater lot level controls represent measures that are implemented on an individual 

lot basis such as soak-a-way pits, flatter grading, and reduction of the impervious 

footprint. Currently, the Subject Property has minor grade changes, and the proposed 

grading will not substantially differ. This will supplement the proposed SWM strategy; 

however, is not intended to become the primary means for stormwater quality control. 

Stormwater conveyance controls represent the conveyance systems used to transport 

stormwater runoff from the lots to the receiving waters such as pervious pipes, catch 

basin treatment and grassed swales. Stormwater conveyance controls will be one of 

the main sources of quality treatment for the proposed development. Enhanced 

grassed swales will be implemented to promote suspended solids removal. Further 

details are provided in Section 4.2.1. 

End-of-pipe SWM facilities represent the common urban SWM measures used to service 

numerous lots or whole subdivisions including wet ponds, wetlands, dry ponds, 
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infiltration-based facilities, Oil and Grit Separators (OGS) and filter systems. An OGS is 

proposed to aid in quality control treatment prior to stormwater discharge into the 

municipal infrastructure.  

4.2.1 Quality Control Summary 

As described above, quality control will be achieved via a combination of enhanced 

grassed swales and an OGS prior to discharging into the municipal storm sewer. East 

and west enhanced swales, located in catchment PR-101, will convey stormwater 

generated from PR-101 and EXT-101 to the grassed detention basin. Outflow from said 

basin will flow through an OGS before discharging into the municipal storm sewer. The 

OGS and grassed detention basin are proposed to be located in catchment PR-101. 

When combined, the quality control features will provide quality control treatment to 

the greatest extent possible, noting that infiltration practices are infeasible the high 

groundwater levels recorded on the Subject Property. 

4.2.1.1 Enhanced Grassed Swales 

Similar to a typical swale, an enhanced grassed swale provides a means of stormwater 

congregation and conveyance. However, enhanced swales contain more gradual 

slopes to remove any sediment from the stormwater. Given the high groundwater 

challenges experienced at the Subject Property, infiltration-based strategies could not 

be used to provide the required quality control, thus, enhanced grassed swales were 

selected to aid in quality control treatment.  

Two enhanced swales are proposed for the Subject Property, on the east and west 

sides of the property. The east swale will collect any runoff generated from the eastern 

half of catchment PR-101 and a portion of EXT-101, including half of the roof area of 

the proposed townhouses, concrete walkways, the gravel driveway and parking areas, 

and the grassed area adjacent to the eastern property boundary. The west swale will 

collect stormwater produced from the outstanding half of the proposed townhouses, 

the large, grassed area in the western portion of catchment PR-101, and the remainder 

of the external area. Both swales will contain clay liners where seasonally high 

groundwater is at the surface. This liner will also need to be designed by a qualified 

geotechnical engineer. Figure 4 and Figure 5 illustrate the proposed dimensions of the 

enhanced swales with additional detailed included in Appendix F.  
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Figure 4 – West Swale Design 

  

Figure 5 – East Swale Design 
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4.2.1.2 ETV Tested Oil-Grit Separators 

OGS devices have become an increasingly common method of achieving stormwater 

quality control requirements in the province of Ontario. However, recent studies have 

cast scrutiny on performance claims and sizing methodologies used for some of these 

technologies. In an effort to standardize the evaluation of different OGS units, the 

Canadian Environmental Technology Verification (ETV) Program has published a 

Procedure for Laboratory Testing of OGS’s (ISO 14034). This protocol contains testing 

specifications for third-party laboratories, sediment removal efficiency, sediment scour, 

particle size distribution, oil/fuel retention and scaling of various model sizes. ETV 

Canada publishes technologies that have been verified.  

Several municipalities and conservation authorities in Ontario have adopted the 

following guidelines for the selection of OGS devices: 

1. OGS devices must have a current Canadian ETV or ISO 14034 verification. 

2. OGS devices that were not tested for oil/fuel retention or do not report the results 

of this testing, shall not be approved for installation in sites that require oil or fuel 

capture. 

3. OGS model sizes should be scaled according to the surface loading rate and 

depth as specified in the scaling provisions of ISO 14034. 

4. The target Total Suspended Solids (TSS) removal rate for OGS units is 60% of the 

ETV particle size distribution. 

5. For sites that require 80% TSS removal, such as the Subject Property, additional or 

alternative stormwater best management practices are required, hence the 

implementation of the enhanced swales. 

The pre-treatment option selected is summarized in Table 6 with sizing calculations 

included in Appendix F.  

Table 6 – Oil-Grit Separator  

Option Pre-Treatment  Model1 

Particle 

Size 

Distribution 

TSS 

Removal 

Annual Runoff 

Volume 

Treated 

1 Stormceptor EF8 CA-ETV 60% >90% 

Notes: 1. Stormceptor supplier to specify the weir elevation and extended base 

dimensions based on groundwater elevations 

4.3 Low Impact Development Design 

As the practice of SWM has evolved, increasing emphasis has been placed on utilizing 

a treatment train approach to manage runoff as close to the source as possible. This 

design philosophy is often referred to as Low Impact Development (LID), where the goal 

is to maintain and mimic the natural hydrologic conditions. LID designs accomplish this 
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by reducing the runoff volume generated by a site and implementing features that 

infiltrate, filter, evaporate, harvest, and detain runoff, while also preventing pollution. 

Therefore, opportunities to utilize these features have been investigated. 

The net impact of the enhanced grassed swales and grassed detention basin is 

expected to align with LID principles. Generally, infiltration-based LID features require a 

minimum 1.0 m separation from the seasonal high groundwater levels and appropriate 

infiltration rates to facilitate a reasonable drawdown period. Given the high 

groundwater levels recorded on site, this separation cannot be achieved, therefore 

infiltration-based quality control cannot be implemented. The proposed design 

provides the most amount of quality control possible, given the constraints of the 

Subject Property, while taking measures to prevent groundwater upwelling and 

discharge to of groundwater to the surface or municipal sewer.  

5.0 Erosion and Sediment Control 

When soils are exposed during construction, there is a potential for transport of relatively 

large amounts of sediment off-site to downstream areas. In order to minimize the 

impacts associated with sediment transfer, the following measures will be completed in 

the order listed: 

•  Install silt barrier along the Property limits as shown on Detailed Design Drawings 

and maintain as required. 

•  Install storm drain inlet protection on all receiving catch basin grates. 

•  Remove temporary erosion and sediment control devices/measures and clean 

out once vegetation is established. 

Regular inspection and maintenance of the silt fence will ensure continued protection 

to the downstream areas for the duration of the construction period. Additional 

information on the proposed erosion and sediment control measures are listed below. 

5.1 Silt Fencing 

Silt fencing will be installed in accordance with Ontario Provincial Standard Drawings 

OPSD 219.110 and 219.130, with the type selected based on site conditions. Light duty 

silt fencing (OPSD 219.110) will be used in areas with lower flow velocities and less 

critical sediment control requirements, while heavy duty silt fencing (OPSD 

219.130/219.131) will be used in locations subject to higher flow velocities or requiring 

greater durability. All silt fencing will be inspected after every rainfall to identify failed or 

damaged sections, which shall be repaired immediately. When sediment accumulation 

reaches half the height of the geotextile, it will be removed and disposed of in a 

controlled location to prevent re-entry into the drainage system. A supply of extra silt 

fence material will be kept on site to allow for quick repairs or installation of additional 

fencing if required. 
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5.2 Storm Drain Inlet Protection 

Storm drain inlet protection will be provided by catch basin filters placed on all catch 

basin grates. The location of the catch basin filters can be found on the detailed design 

drawings. The catch basin filters treat runoff before it is released to the infiltration basin 

while permanent stabilization is taking place. The catch basin filters will be inspected 

regularly and removed after the final lift of asphalt has been installed and vegetation is 

sufficiently established (>80%).  

6.0 Conclusion 

The proposed townhouse development located at 949 Eighth Line in Lakefield, Ontario 

will alter the existing drainage patterns, therefore a Stormwater Management Report 

has been prepared to address the requirements of the Township of Selwyn and the 

Otonabee Region Conservation Authority.  

Water quantity control is provided by a grassed detention basin with a controlled orifice 

outflow. Water quality control is provided via an oil-grit separator coupled with 

upstream enhanced grassed swales. Low impact development is achieved via the 

enhanced swales and the grassed detention basin. Erosion and sediment control 

measures have been prepared to ensure that off-site transport of sediment is minimized 

through temporary measures.  

The proposed 450 mm diameter smooth HDPE culvert has been evaluated through HY-8 

analysis and confirmed to have sufficient capacity to convey the design flows from the 

west swale for all modeled storm events, including the 100-year return period, without 

overtopping the roadway. 

The proper installation and ongoing maintenance of the erosion and sediment control 

measures outlined in this report will ensure that the development can proceed without 

adversely affecting downstream drainage conditions. The Property owner shall carry 

out the maintenance of the proposed measures. 

Respectfully submitted, 

Sheng Cai, P.Eng. Chris Proctor, P.Eng.  

Water Resources Engineer Manager, Land Development Engineering 

NN/KS/CP/SC/jh/af 
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Statement of Limitations 

This report has been prepared by D.M. Wills Associates Limited on behalf of O/A Granite 

Ridge Estates (1447147 Ontario Inc.) address the requirements of the Township of Selwyn 

of Bancroft and the Otonabee Region Conservation Authority. . 

The conclusions and recommendations in this report are based on available 

background documentation and discussions with applicable agencies at the time of 

preparation. 

The report is intended to demonstrate the means whereby stormwater runoff originating 

from the site will be managed with respect to quantity and quality control. The report is 

applicable only to the project described in the text, constructed substantially in 

accordance with the plans and details accompanying this report. 

Any use which a third party makes of this report other than a Stormwater Management 

Report for the proposed development, is the responsibility of such third parties. D.M. 

Wills Associates Limited accepts no responsibility for damages, if any, suffered by a third 

party as a result of decisions made or action taken based on using this report for 

purposes other than a Stormwater Management Report for the 949 Eighth Line, 

Lakefield, Ontario development. 

D.M. Wills Associates Limited is not responsible for any changes made to the SWM 

measures, which are not in accordance with the design drawings. Any person(s) relying 

on the “as-constructed” stormwater measures should confirm that the field conditions 

are in accordance with the design drawings. 
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Appendix A 
 

 

Rainfall Data and Hydrologic Parameters 

 

 

 

  



6 Hour SCS Type II Intensity Hyetographs 

2006 Peterborough Airport Weather Station 

(mm/hr) 

 

Time 
(min.) 

2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 

0 0 0 0 0 0 0 

15 1.6 2.1 2.5 2.9 3.3 3.6 

30 1.6 2.1 2.5 2.9 3.3 3.6 

45 2.3 3.2 3.7 4.4 4.9 5.4 

60 2.3 3.2 3.7 4.4 4.9 5.4 

75 2.3 3.2 3.7 4.4 4.9 5.4 

90 2.3 3.2 3.7 4.4 4.9 5.4 

105 3.9 5.2 6.2 7.3 8.1 9.0 

120 3.9 5.2 6.2 7.3 8.1  9.0 

135 4.6 6.3 7.4 8.8 9.8 10.8 

150 4.6 6.3 7.4 8.8 9.8 10.8 

165 23.2 31.4 36.9 43.7 48.9 53.9 

180 60.4 81.78 95.9 113.7 127.0 140.2 

195 8.5 11.5 13.5 16.0 17.9 19.8 

210 8.5 11.5 13.5 16.0 17.9 19.8 

225 3.9 5.2 6.2 7.3 8.1 9.0 

240 3.9 5.2 6.2 7.3 8.1 9.0 

255 3.1 4.2 4.9 5.8 6.5 7.2 

270 3.1 4.2 4.9 5.8 6.5 7.2 

285 2.3 3.2 3.7 4.4 4.9 5.4 

300 2.3 3.2 3.7 4.4 4.9 5.4 

315 1.6 2.1 2.5 2.9 3.3 3.6 

330 1.6 2.1 2.5 2.9 3.3 3.6 

345 1.6 2.1 2.5 2.9 3.3 3.6 

360 1.6 2.1 2.5 2.9 3.3 3.6 
 

 

 

 

 

 

 

 

 

 

 

 



Project No: 85260

Project Name: Lakefield Townhouse Development

Designed/Checked By: NN / KS

Date: 4-Mar-24

EX-100 EX-100 0 0 Gauging Station =

0.00 0.00  ha 12 hr, 100 Yr Rainfall = 90.4 mm

0.11 0.69  ha

0.20 0.00  ha

0.00 0.00  ha Drainage Area 1.02  ha

0.00 0.00  ha Impervious Area 0.02  ha
0.01 0.00  ha Percent Impervious 1.5% Calculated

0.02 0.00  ha Connected Impervious 1.5% Modelled
0.33 0.69 Percent Impervious 0.0% Modelled

Pervious Impervious

B C Length 160 11  m

US Elev 267.70 268.00  m

DS Elev 263.60 267.00  m
0.21 0.28 Slope 2.6 9.4  %

CN (Nashyd) 64.5 76.0 Rolling Hilly

Incl. Not Incl.

Imperv. Imperv.
NASHYD STANDHYD

B 0.32 0.22 0.13 0.11 0.05 0.76 0.90 0.21

C 0.45 0.28 0.17 0.13 0.05 0.84 0.90 0.28

B 74 65 61 58 50 85 98 64.5 62.8

C 82 76 74 71 50 89 98 76.0 76.0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

171 m

Average Slope 3.0 % Drainage Area 1.02 ha

Airport 25.1  min. Runoff Coefficient 
Bransby - Williams 7.8  min. SCS Curve No. 72.3 71.9

0 -  min. 75.8 75.2
Applicable Minimum7

10.0  min. 7.3 7.4

16.8  min.

0.29  hr.

Notes:

1.   Hydrologic Soil Group obtained from Design Chart H2-6A, M.T.O. Drainage Manual, 1980.

2.   Runoff coefficient obtained from M.T.O. Design Chart 1.07, M.T.O. Drainage Management Manual, 1997,

      Hydrologic Analysis and Design, McCuen 2004 and New Jersey Technical Manual for Stream Encroachment, 1984.

3.   SCS Curve No. obtained from M.T.O. Design Chart 1.09, M.T.O. Drainage Management Manual, 1997, and

      Table 2-2a, TR-55, page 2-5.

4.   The modified curve number is adjusted as per Paul Wisner & Associates (1982) and represents anticedent moisture conditions Type II

5.   Initial Abstraction values taken from the Environmental and Engineering Services Department, The Corporation of the City of London, Dec 2005

6.   Use Airport Equation to calculate time of concentration for C <= 0.4, and Bransby-Williams for C > 0.4.

7.   Minimum Time of Concentration for use in the Rational Method and Hydrologic Model has been set to 10 minutes

8.  All impervious areas have been assumed to be directly connected.

Hydrologic Parameters for EX-100 Sheet 1 of 1

Parameter

S
o

il
 G

ro
u

p Land Use Weighted Value

Runoff Coefficient2, C n.a.

Impervious

10.0 10.0 2.58.0

SCS Curve No.3, CN

Initial Abstraction5, mm 6.0 5.0

Peterborough

Agriculture

Range

Grass

Woods

Wetland
Gravel

Impervious
SUM

Initial Abstraction. 

Time to Peak

Time of Concentration6 Composite Parameters

Total Length

0.26

Modified Curve No.4, CN*

Agriculture Range Grass Woods Wetland

Soil Type
Otonabee 

Loam
Lyons Loam

Gravel

Hydrologic Soil Group1

Land Use Rainfall Data 

C 

2.0 7.3 7.4

Flat: 0-2% Slopes
Rolling: 2-6% Slopes
Hilly: >6% Slopes

Hydrology Calculations EX-100



Project No: 85260

Project Name: Lakefield Townhouse Development

Designed/Checked By: NN / KS

Date: 4-Mar-24

EXT-101 EXT-101 0 0 Gauging Station =

0.00 0.00  ha 12 hr, 100 Yr Rainfall = 90.4 mm

0.24 0.17  ha

0.59 0.49  ha

0.00 0.00  ha Drainage Area 1.69  ha

0.00 0.00  ha Impervious Area 0.21  ha
0.00 0.00  ha Percent Impervious 12.4% Calculated

0.09 0.12  ha Connected Impervious 12.4% Modelled
0.92 0.77 Percent Impervious 0.0% Modelled

Pervious Impervious

B C Length 157 9  m

US Elev 276.00 100.00  m

DS Elev 268.00 99.50  m
0.23 0.30 Slope 5.1 5.3  %

CN (Nashyd) 65.8 78.0 Rolling Rolling

Incl. Not Incl.

Imperv. Imperv.
NASHYD STANDHYD

B 0.32 0.22 0.13 0.11 0.05 0.76 0.90 0.23

C 0.45 0.28 0.17 0.13 0.05 0.84 0.90 0.30

B 74 65 61 58 50 85 98 65.8 62.1

C 82 76 74 71 50 89 98 78.0 74.5

0 0 0 0 0 0 0

0 0 0 0 0 0 0

167 m

Average Slope 5.1 % Drainage Area 1.69 ha

Airport 20.5  min. Runoff Coefficient 
Bransby - Williams 6.5  min. SCS Curve No. 71.4 67.6

0 -  min. 72.8 69.7
Applicable Minimum7

10.0  min. 5.3 5.8

13.8  min.

0.23  hr.

Notes:

1.   Hydrologic Soil Group obtained from Design Chart H2-6A, M.T.O. Drainage Manual, 1980.

2.   Runoff coefficient obtained from M.T.O. Design Chart 1.07, M.T.O. Drainage Management Manual, 1997,

      Hydrologic Analysis and Design, McCuen 2004 and New Jersey Technical Manual for Stream Encroachment, 1984.

3.   SCS Curve No. obtained from M.T.O. Design Chart 1.09, M.T.O. Drainage Management Manual, 1997, and

      Table 2-2a, TR-55, page 2-5.

4.   The modified curve number is adjusted as per Paul Wisner & Associates (1982) and represents anticedent moisture conditions Type II

5.   Initial Abstraction values taken from the Environmental and Engineering Services Department, The Corporation of the City of London, Dec 2005

6.   Use Airport Equation to calculate time of concentration for C <= 0.4, and Bransby-Williams for C > 0.4.

7.   Minimum Time of Concentration for use in the Rational Method and Hydrologic Model has been set to 10 minutes

8.  All impervious areas have been assumed to be directly connected.

Time to Peak

Total Length

0.26

Modified Curve No.4, CN*
Initial Abstraction. 

2.5 2.0 5.3 5.8

Time of Concentration6 Composite Parameters

Initial Abstraction5, mm 6.0 8.0 5.0 10.0 10.0

Runoff Coefficient2, C n.a.

SCS Curve No.3, CN

Agriculture Range Grass Woods Wetland

C 

Parameter

S
o

il
 G

ro
u

p Land Use Weighted Value

Gravel Impervious

Hydrologic Soil Group1

Soil Type
Otonabee 

Loam
Lyons Loam

Impervious
SUM

Woods

Wetland
Gravel

Grass

Land Use Rainfall Data 

Peterborough

Agriculture

Range

Hydrologic Parameters for EXT-101 Sheet 1 of 1

Flat: 0-2% Slopes
Rolling: 2-6% Slopes
Hilly: >6% Slopes

Hydrology Calculations EXT-101
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Project Name: Lakefield Townhouse Development

Designed/Checked By: NN / KS

Date: 11-Mar-24

PR-101 PR-101 0 0 Gauging Station =

0.00 0.00  ha 12 hr, 100 Yr Rainfall = 90.4 mm

0.00 0.00  ha

0.13 0.39  ha

0.00 0.00  ha Drainage Area 0.97  ha

0.00 0.00  ha Impervious Area 0.29  ha
0.05 0.11  ha Percent Impervious 30.3% Calculated

0.14 0.15  ha Connected Impervious 30.3% Modelled
0.31 0.66 Percent Impervious 0.0% Modelled

Pervious Impervious

B C Length 149 13  m

US Elev 266.80 100.00  m

DS Elev 264.00 99.00  m
0.55 0.42 Slope 1.9 7.8  %

CN (Nashyd) 81.2 82.2 Flat Hilly

Incl. Not Incl.

Imperv. Imperv.
NASHYD STANDHYD

B 0.26 0.14 0.08 0.08 0.05 0.76 0.90 0.55

C 0.39 0.20 0.12 0.10 0.05 0.84 0.90 0.42

B 74 65 61 58 50 85 98 81.2 67.5

C 82 76 74 71 50 89 98 82.2 77.3

0 0 0 0 0 0 0

0 0 0 0 0 0 0

162 m

Average Slope 2.3 % Drainage Area 0.97 ha

Airport 19.9  min. Runoff Coefficient 
Bransby - Williams 7.8  min. SCS Curve No. 81.8 74.8

0 -  min. 82.5 75.9
Applicable Minimum7

10.0  min. 3.7 4.4

6.7  min.

0.12  hr.

Notes:

1.   Hydrologic Soil Group obtained from Design Chart H2-6A, M.T.O. Drainage Manual, 1980.

2.   Runoff coefficient obtained from M.T.O. Design Chart 1.07, M.T.O. Drainage Management Manual, 1997,

      Hydrologic Analysis and Design, McCuen 2004 and New Jersey Technical Manual for Stream Encroachment, 1984.

3.   SCS Curve No. obtained from M.T.O. Design Chart 1.09, M.T.O. Drainage Management Manual, 1997, and

      Table 2-2a, TR-55, page 2-5.

4.   The modified curve number is adjusted as per Paul Wisner & Associates (1982) and represents anticedent moisture conditions Type II

5.   Initial Abstraction values taken from the Environmental and Engineering Services Department, The Corporation of the City of London, Dec 2005

6.   Use Airport Equation to calculate time of concentration for C <= 0.4, and Bransby-Williams for C > 0.4.

7.   Minimum Time of Concentration for use in the Rational Method and Hydrologic Model has been set to 10 minutes

8.  All impervious areas have been assumed to be directly connected.

Hydrologic Parameters for PR-101 Sheet 1 of 1

Land Use Rainfall Data 

Peterborough

Agriculture

Range

Grass

Impervious
SUM

Woods

Wetland
Gravel

Hydrologic Soil Group1

Soil Type
Otonabee 

Loam
Lyons Loam

Agriculture Range Grass Woods Wetland

C 

Parameter

S
o

il
 G

ro
u

p Land Use Weighted Value

Gravel Impervious

Runoff Coefficient2, C n.a.

SCS Curve No.3, CN

2.5 2.0 3.7 4.4

Time of Concentration6 Composite Parameters

Initial Abstraction5, mm 6.0 8.0 5.0 10.0 10.0

Time to Peak

Total Length

0.46

Modified Curve No.4, CN*
Initial Abstraction. 

Flat: 0-2% Slopes
Rolling: 2-6% Slopes
Hilly: >6% Slopes

Hydrology Calculations PR-101



Project No: 85260

Project Name: Lakefield Townhouse Development

Designed/Checked By: NN / KS

Date: 11-Mar-24

PR-102 PR-102 0 0 Gauging Station =

0.00 0.00  ha 12 hr, 100 Yr Rainfall = 90.4 mm

0.00 0.00  ha

0.02 0.03  ha

0.00 0.00  ha Drainage Area 0.05  ha

0.00 0.00  ha Impervious Area 0.00  ha
0.00 0.00  ha Percent Impervious 0.0% Calculated

0.00 0.00  ha Connected Impervious 0.0% Modelled
0.02 0.03 Percent Impervious 0.0% Modelled

Pervious Impervious

B C Length 31 5  m

US Elev 265.00 100.00  m

DS Elev 264.00 99.50  m
0.13 0.17 Slope 3.2 10.0  %

CN (Nashyd) 61.0 74.0 Rolling Steep

Incl. Not Incl.

Imperv. Imperv.
NASHYD STANDHYD

B 0.32 0.22 0.13 0.11 0.05 0.76 0.90 0.13

C 0.45 0.28 0.17 0.13 0.05 0.84 0.90 0.17

B 74 65 61 58 50 85 98 61.0 61.0

C 82 76 74 71 50 89 98 74.0 74.0

0 0 0 0 0 0 0

0 0 0 0 0 0 0

36 m

Average Slope 4.2 % Drainage Area 0.05 ha

Airport 11.6  min. Runoff Coefficient 
Bransby - Williams 2.1  min. SCS Curve No. 68.8 68.8

0 -  min. 70.5 70.5
Applicable Minimum7

10.0  min. 5.0 5.0

7.7  min.

0.13  hr.

Notes:

1.   Hydrologic Soil Group obtained from Design Chart H2-6A, M.T.O. Drainage Manual, 1980.

2.   Runoff coefficient obtained from M.T.O. Design Chart 1.07, M.T.O. Drainage Management Manual, 1997,

      Hydrologic Analysis and Design, McCuen 2004 and New Jersey Technical Manual for Stream Encroachment, 1984.

3.   SCS Curve No. obtained from M.T.O. Design Chart 1.09, M.T.O. Drainage Management Manual, 1997, and

      Table 2-2a, TR-55, page 2-5.

4.   The modified curve number is adjusted as per Paul Wisner & Associates (1982) and represents anticedent moisture conditions Type II

5.   Initial Abstraction values taken from the Environmental and Engineering Services Department, The Corporation of the City of London, Dec 2005

6.   Use Airport Equation to calculate time of concentration for C <= 0.4, and Bransby-Williams for C > 0.4.

7.   Minimum Time of Concentration for use in the Rational Method and Hydrologic Model has been set to 10 minutes

8.  All impervious areas have been assumed to be directly connected.

Hydrologic Parameters for PR-102 Sheet 1 of 1

Land Use Rainfall Data 

Peterborough

Agriculture

Range

Grass

Impervious
SUM

Woods

Wetland
Gravel

Hydrologic Soil Group1

Soil Type
Otonabee 

Loam
Lyons Loam

Agriculture Range Grass Woods Wetland

C 

Parameter

S
o

il
 G

ro
u

p Land Use Weighted Value

Gravel Impervious

Runoff Coefficient2, C n.a.

SCS Curve No.3, CN

2.5 2.0 5.0 5.0

Time of Concentration6 Composite Parameters

Initial Abstraction5, mm 6.0 8.0 5.0 10.0 10.0

Time to Peak

Total Length

0.15

Modified Curve No.4, CN*
Initial Abstraction. 

Flat: 0-2% Slopes
Rolling: 2-6% Slopes
Hilly: >6% Slopes

Hydrology Calculations PR-102
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1.0 Introduction 

D.M. Wills Associates Limited (Wills) was retained by Jeff Chesher (Client) to conduct a 

Hydrogeological Study (Study) for the property located at 949 Eighth Line Township of 

Selwyn, Ontario (Subject Property). The Study was completed in support of a Zoning By-

law Amendment (ZBA) for the proposed Bridgenorth Townhouse Development 

(Proposed Development) on the Subject Property. The Proposed Development includes 

two three-unit townhouse buildings that are individually serviced with a water supply 

well and sewage disposal system.  

Wills’ Study is required to confirm adequate groundwater supply and quality, sewage 

servicing capabilities, and to assess the infiltration rates of the subsurface soils as input 

to proposed Low Impact Development (LID) design on the Subject Property. 

The Subject Property is generally rectangular in shape and approximately 1 hectare 

(ha). The existing conditions on the Subject Property include the following: 

• One residential dwelling and detached garage on the northeast corner. The 

majority of the Subject Property is currently undeveloped. 

• The Subject Property is currently serviced with one water supply well and one 

sewage disposal system located in proximity to the existing dwelling. A Ministry of 

Environment, Conservation and Parks (MECP) Well Record is not available for the 

existing water supply well. 

• Following completion of the Proposed Development, the existing dwelling, water 

supply well, and sewage system will remain on the Subject Property. 

The Subject Property is bound to the east and west by residential properties, to the 

south by a commercial property, and to the north by Eighth Line Smith. Residential and 

commercial properties in proximity to the Subject Property along Eighth Line Smith are 

privately serviced for water supply and sewage disposal. A Regional Location Plan is 

included as Figure 1. 

The anticipated water taking needs for the existing dwelling and the Proposed 

Development (Post-Development Subject Property) have been calculated to be 

approximately 6,000 litres per day (L/day). 

2.0 Scope of Work 

Wills’ approved Scope of Work to complete the Study included the following: 

• A review of background information provided by the Client and readily 

available information accessed through public databases, including MECP Well 

Records within 500 metres (m) of the Subject Property. 

• Prior to initiating field investigations, public and private utility services locates 

were obtained and reviewed by Wills staff. Additionally, a Site-Specific Health 
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and Safety Plan, Traffic Protection Plan, and Field Work Plan were prepared to 

ensure a safe and efficient fieldwork program. 

• Steenburgh Sand and Gravel excavated four test pits under the direct 

supervision of Wills Staff to a depth of 3.0 metres below ground (mbg) on the 

Subject Property on April 28, 2022. 

• Canadian Environmental Drilling and Contractors Inc. advanced three boreholes 

to a depth of 6.0 mbg on May 3, 2022. Each borehole was completed as a 

monitor well to facilitate static groundwater level measurements and sampling 

activities. 

• Soils samples retained from the boreholes and test pits were reviewed by Wills 

prior to submitting select samples to WSP Canada (WSP), a Canadian Certified 

Independent Laboratory (CCIL) for Particle Size Distribution and percolation time 

estimations. 

• Three infiltration testing locations were selected to determine representative 

infiltration rates for LID design. Due to the high groundwater table (0.15 mbg and 

less than 1.0 mbg respectively) at two of the locations, infiltration testing was only 

feasible at one location, as discussed in Section 4.0. 

• One single ring infiltrometer was installed on April 28, 2022, to determine 

representative infiltration rates for LID design on the Subject Property. Water 

levels within the infiltrometer were monitored manually using a Solinst Water Level 

Meter. A second infiltration test performed using a Guelph Permeameter at this 

same location on January 31, 2023, to confirm the initial infiltration testing results. 

• Two additional infiltration tests were performed using a Guelph Permeameter in 

the locations of the proposed sewage systems on November 9, 2023: 

o The additional infiltration tests were conducted to address peer review 

comments provided by Engage Engineering in their letter dated August 

21, 2023, regarding inputs to the sewage system calculation sheets. 

o Soil samples were collected from the testing depths at each location and 

submitted to PRI Engineering (PRI) CCIL, for Particle Size Distribution and 

percolation time estimations. 

o Depth to groundwater within the footprint of the proposed northern 

sewage system was recorded; however, subsurface conditions hindered 

the advanced of the hand auger to groundwater depth within the 

footprint of the southern sewage system. 

o Shallow groundwater conditions prevented representative in-situ results 

from being obtained at both testing locations.  

• Joe Legge & Sons installed two Ontario Regulation (O. Reg.) 903 water supply 

wells on the Subject Property to service the Proposed Development. The new 

wells will be referred to herein as Well 1 (A358381) and Well 2 (A358382). 

• Two six-hour pumping tests were conducted – one on Well 1 and one on Well 2, 

to determine production yield, maximum pumping rate, well recovery, 

groundwater quality, and the potential for interference with neighbouring 

groundwater taking activities.  
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• Two groundwater samples were collected from the pumping well during each 

pumping test (at the 1-hour and 6-hour pumping test intervals) and submitted to 

SGS Canada Inc. (SGS) for analysis of select physical, chemical, and biological 

parameters for comparison to the Ontario Drinking Water Quality Standards 

(ODWQS).  

• During each pumping test, real-time data logging technology (Solinst Level 

Loggers) was employed to record the drawdown and groundwater level 

fluctuations in the pumping well, as well as the response to pumping in two 

Observation Wells (discussed in Section 5.2).  

• An evaluation of pumping test data was completed with respect to the 

availability and quality of groundwater on the Subject Property in context of the 

anticipated water taking needs of the Proposed Development. 

• Evaluation of Wills’ desktop review and field investigation findings, and 

preparation of this Hydrogeological Study Report. 

3.0 Subsurface Investigation 

Borehole/monitor well, test pit, and infiltration test locations are shown on Figure 2.  

Test pit and borehole logs detailing the encountered subsurface conditions and monitor 

well construction details are included in Appendix A – Borehole and Test Pit Logs.  

Analytical results from the representative soil samples submitted to WSP were compared 

to the Ministry of Municipal Affairs and Housing, Building and Development Branch 

(MMAH) Supplementary Standard SB-6 – Percolation Time and Soil Descriptions Table 2 

and Table 3 values (Ontario Building Code [OBC], 2012) (OBC Table 2/3). Percolation 

times are discussed in Section 4.1. 

3.1 Soil Profile Summary 

The Subject Property is situated within the Physiographic Region of the Peterborough 

Drumlin Field (Chapman and Putnam, 1984) which generally consists of undulating till 

plains punctuated with predominantly northeast trending drumlin features. Based on 

Ontario Geological Survey (OGS) mapping, the majority of the Subject Property lies 

along the flank of a drumlin feature, with the remainder being occupied by drumlinized 

till plains. 

OGS surficial geology mapping suggests the Subject Property includes stone-poor, 

sandy silt to silty sand till on Paleozoic terrain. The underlying bedrock geology 

consisting of Middle Ordovician-aged limestone bedrock. MECP Well Records for 

properties adjacent to the Subject Property indicate that the underlying bedrock was 

encountered at depths ranging from approximately 3.4 to 28.3 mbg. OGS mapping is 

included in Appendix B – Ontario Geological Survey Mapping. 

The results of the drilling and test pit program indicate the overburden is generally 

aligned with the published mapping, and generally includes a surficial layer of silty sand 

topsoil that is variably underlain by silty sand to silt material with varying amounts of 



Hydrogeolgoical Report  

Bridgenorth Townhouse Development, Township of Selwyn 

  

D.M. Wills Associates Limited Page 4 Project Number 22-85260 

sand. Based on the MECP Well Records for Well 1 and Well 2, a stratigraphically lower, 

coarse grained gravel material was encountered at approximately 19.0 mbg to well 

termination depths of approximately 20.2 mbg. 

The following observations are made regarding the subsurface profile at the Subject 

Property: 

• Based on Standard Penetration Test (SPT) N values between 3 to 21 blows per 305 

millimetres (mm) of penetration, the shallow silty sand material has a very loose 

to compact relative compactness. 

• Silt and sand were encountered beneath the silty sand material in all borehole 

and test pit locations to a maximum depth of 6.10 mbg. This material was 

described as moist to saturated. SPT N values ranged between 8 to greater than 

50 blows per 305 mm of penetration, indicating a loose to very dense relative 

compactness. 

• Silt material was encountered at most of the borehole and test pit locations, 

extending to a maximum depth of 5.05 mbg. Based on SPT N values between 23 

to 66 blows per 305 mm of penetration, the silt material has a compact to very 

dense relative compactness. 

• Significant variations in gravel content were noted throughout the investigation 

areas with high gravel content noted in TP22-01 at 3.0 mbg. 

• Shallow groundwater was encountered between 0.4 mbg and 0.5 mbg in all four 

test pits prior to backfilling. 

• Groundwater was observed in open boreholes between 0.9 mbg (MW22-02) to 

6.05 mbg (MW22-03) prior to backfilling. 

Six laboratory particle size distribution analyses were completed on the collected soil 

samples. The results are summarized in Table 1, based on the Unified Soil Classification 

System (USCS). Certificates of Analysis for the physical soil testing results are included in 

Appendix C – Certificates of Analysis – Physical Soil Testing. 
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Table 1 – Summary of Particle Size Distribution 

Location 

ID 

Sample 

Depth (mbg) 
Soil Unit Gravel (%) Sand (%) Silt (%) Clay (%) 

BH22-02 

SS3 
1.50 

Silt and 

Sand 
15 40 33 12 

BH22-03 

SS2 
0.75 

Silt and 

Sand 
10 40 35 15 

TP22-01 

GS3 
3.0 

Sand & 

Gravel 
30 30 29 11 

TP22-03 

GS4 
2.5 Silt 0 20 67 13 

HA23-01 0.2 Silty Sand 2 70 25 3 

HA23-02 0.4 
Silt and 

Sand 
1 42 44 13 

3.2 Groundwater 

Three monitor wells were installed on the Subject Property to facilitate groundwater 

level monitoring and sampling. Well construction details and ground surface elevations 

are shown on the borehole logs included in Appendix A. Table 2 summarizes the static 

groundwater levels measured during the Study. 
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Table 2 – Monitor Well Construction and Groundwater Level Summary 

Monitor 

Well ID 

Screened 

Material 

Stick-Up 

(mag) 
Measurement Date 

Groundwater 

Level (mbg) 

Groundwater 

Elevation 

(masl) 

 MW22-01 
Silt and 

Sand 
0.89  

January 31, 2023 0.25 265.29 

May 9, 2023 0.13 265.41 

November 9, 2023 0.92 264.62 

 MW22-02 Silt 0.92  

January 31, 2023 0.47 263.88 

May 9, 2023 0.43 263.91 

November 9, 2023 1.14 263.20 

MW22-03 
Silt and 

Sand 
1.12  

January 31, 2023 0.83 263.49 

May 9, 2023 0.63 263.69 

November 9, 2023 2.40 261.91 

    *mag – metres above ground   *mbg – metres below ground 

3.2.1 Groundwater Flow 

Shallow groundwater flow direction was calculated using static water levels collected 

in 2023. Monitor well top of pipe and ground elevations were measured using a Sokkia 

GPS unit in May 2023.  

The hydraulic gradient between the three monitor wells including magnitude and 

direction, were calculated using the United States Environmental Protection Agency 

(EPA) On-Line Tools for Site Assessment Calculation – Hydraulic Gradient – Magnitude 

and Direction. The inputs and outputs of the EPA’s model are summarized in Table 3. 

Table 3 – Subject Property Hydraulic Gradient 

Monitor Wells Date 
Hydraulic 

Gradient 
Direction Azimuth 

Coefficient of 

Determination (R2) 

MW21-01 

MW21-02 

MW2103 

January 31, 

2023 
0.0268 

North-

northeast 
20.6 1.00 

MW21-01 

MW21-02 

MW2103 

May 9, 2023 0.0282 
North-

northeast 
19.3 1.00 

Wills’ 2023 groundwater flow calculations suggest a north-northeast flow direction. It 

should be noted that the desired triangular orientation of the monitor wells was not 

feasible during drilling activities due to challenging site conditions. Very soft ground 

conditions and standing surface water limited the drilling contractor’s ability to safely 

stabilize the track-mounted drill rig in the original proposed locations. Monitor wells were 
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sited in a more linear fashion, which may have contributed to the hydraulic gradient 

bias slightly to the north-northeast, as opposed to distinctly north or northwest, towards 

Chemong Lake. For the purposes of the Groundwater Impact Assessment, groundwater 

flow is assumed to flow north through the Subject Property.  

4.0 In-Situ Infiltration Testing 

Three infiltration test (INF-1 to INF-3) locations were selected on the Subject Property to 

confirm the infiltration rates of the shallow subsurface soils as input to LID design. Based 

on very shallow groundwater conditions encountered on April 28, 2022, in-situ infiltration 

testing was not feasible at locations INF-1 and INF-2. 

One infiltration test (INF-3) was conducted at a depth of 1.5 mbg using a 51-millimetre 

open-end single ring infiltrometer on April 28, 2022. Water levels within the infiltrometer 

casings were manually monitored using a Solinst water level tape. No infiltration was 

observed at INF-3 following 45 minutes of monitoring. 

The infiltration rate of soils proximal to INF-3 were re-tested on January 31, 2023, using a 

Guelph Permeameter (INF-3b). The testing was conducted at 0.55 mbg within the silt 

and sand material. The infiltration rate during this second test was calculated to be 12.1 

min/cm (49.6 mm/hr). 

Two additional infiltration tests were performed on November 9, 2023, in the locations of 

the proposed sewage systems (INF-4 and INF-5). 

Infiltration test locations are shown on Figure 2. Detailed calculations and supporting 

infiltration graphs are provided in Appendix D – Infiltration Graphs. 

4.1 Permeability and Percolation Time 

Table 4 summarizes the permeability and percolation times of the tested soils based on 

the in-situ testing, and laboratory results compared to OBC Table 2 & Table 3.
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Table 4 – Permeability and Percolation Time Summary 

ID 
Soil 

Description 

Physical Soil 

Testing Results 
Percolation Range 

Laboratory 

Estimated 

Percolation (T) 

Permeability 

 

In-situ Testing 

INF-4 Silty Sand SM envelope 
T = 8 – 20 min/cm or 

30 – 75 mm/hr 
T = 16 min/cm 

Medium to 

low 

Shallow groundwater 

conditions prevented 

infiltration testing. 

INF-5 Silt and Sand ML envelope 
T = 20 – 50 min/cm 

or 12 – 30 mm/hr 
T = 30 min/cm 

Medium to 

low 

236 min/cm 

2.56 mm/hr 

 

Shallow 

groundwater/groundwate

r mounding anticipated to 

have affected in-situ 

results 

INF-3 Silt and Sand 

SM envelope 
T = 8 – 20 min/cm or 

30 – 75 mm/hr T = 35 min/cm 

17 mm/hr 

Medium to 

low 

 

Water level rising after 45 

minutes of testing – test 

abandoned. ML envelope 
T = 20 – 50 min/cm 

or 12 – 30 mm/hr 

Medium to 

low 

INF-3b Silt and Sand 

SM envelope 
T = 8 – 20 min/cm or 

30 – 75 mm/hr T = 35 min/cm 

17 mm/hr 

Medium to 

low 

 

12.1 min/cm 

49.62 mm/hr 
ML envelope 

T = 20 – 50 min/cm 

or 12 – 30 mm/hr 

Medium to 

low 

 

INF-2 

 

Silt and Sand 

SM envelope 
T = 8 – 20 min/cm or 

30 – 75 mm/hr T = 25 min/cm 

24 mm/hr 

Medium to 

Low 

Groundwater present in 

open borehole – test not 

completed. 
ML envelope 

T = 20 – 50 min/cm 

or 12 – 30 mm/hr 

Medium to 

low 
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ID 
Soil 

Description 

Physical Soil 

Testing Results 
Percolation Range 

Laboratory 

Estimated 

Percolation (T) 

Permeability 

 

In-situ Testing 

INF-1 Silt 

SM envelope 
T = 8 – 20 min/cm or 

30 – 75 mm/hr T = 35 min/cm 

17 mm/hr 

Medium to 

low 

Groundwater present in 

open borehole – test not 

completed. 
ML envelope 

T = 20 – 50 min/cm 

or 12 – 30 mm/hr 

Medium to 

low 

 

TP22-

01 

Silty Sand and 

Gravel 

SM envelope 
T = 8 – 20 min/cm or 

30 – 75 mm/hr T = 25 min/cm 

24 mm/hr 

Medium to 

low 

 

N/A 

ML envelope 
T = 20 – 50 min/cm 

or 12 – 30 mm/hr 

Medium to 

low 

Notes: 1. SM envelope –silty sands, sand-silt mixtures 

ML envelope – Inorganic silts and very fine sands, rock flour, silty or clayey fine sands, 

clayey silts with slight plasticity 

N/A – Scope did not include infiltration testing at this location. 
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The following considerations for the proposed LID feature design are provided: 

• The encountered soils are anticipated to generally fall within the SM and ML soils 

envelopes. LID feature design should consider the abundance of silt material 

identified throughout the Subject Property, encountered between approximately 

0.4 to 3.0 mbg.  

• LID design should consider the shallow groundwater conditions encountered 

across the Subject Property. Shallow groundwater was observed in the monitor 

wells between 0.13 mbg to 0.83 mbg. 

• For the purpose of LID design, Wills recommends using the upper end of T-time 

range for the ML envelope, 50 min/cm or 12 mm/hr. Although this T-time value is 

slower than that measured during the in-situ infiltration test at INF-3b, this value is 

considered conservative and should account for any lateral or vertical variation 

in infiltration rates.  

5.0 Groundwater Availability 

5.1 MECP Water Well Record Survey and Review 

A desktop review of MECP Well Records was conducted to provide a preliminary 

characterization of the local hydrogeological conditions within 500 m of the Subject 

Property. The MECP Well Location Plan showing the relative locations and MECP well 

identifiers of local wells is included as APP-E1 in Appendix E – MECP Well Record Search.  

The MECP Well Record search identified 133 wells within 500 m of the Subject Property - 

42 installed in bedrock and 91 installed in overburden material. Of the 133 wells 

identified, 127 were designated for domestic use, three were abandoned, two were 

public use, and one was commercial use.  

Of the 42 wells installed in bedrock, well depths ranged from approximately 7.6 mbg to 

48.8 mbg (22.8 mbg average) and static water levels ranged from approximately 

ground surface to 12.8 mbg (3.7 mbg average). The recommended pumping rates 

ranged from approximately 2.3 litres per minute (L/min) to 89.3 L/min (26.9 L/min 

average). 

Of the 91 wells installed in overburden material, well depths ranged from approximately 

3.7 mbg to 24.4 mbg (14.8 mbg average) and static water levels ranged from 

approximately ground surface to 10.7 mbg (2.8 mbg average). The recommended 

pumping rates ranged from approximately 3.8 L/min to 94.5 L/min (31.2 L/min average). 

As static groundwater levels are comparable between the overburden and bedrock 

wells, it is plausible a hydrogeological connection exists between the overburden and 

bedrock aquifers. 

Pertinent information including MECP Well ID, well depth, depth to encountered 

groundwater, static groundwater level, recommended pumping rate, depth to 

bedrock, and general comments on water quality were summarized and included as 

APP-E2 in Appendix E. 
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5.2 Pumping Test 

A 6-hour pumping test was conducted on Well 1 on May 10, 2023, and a second 6-hour 

pumping test was conducted on Well 2 on May 11, 2023. The MECP Well Records for 

Well 1 and Well 2 are included in Appendix F – MECP Well Records – Pumping Tests. The 

locations and identifications of the wells used for this assessment are shown on Figure 2. 

The pumping tests were conducted to confirm the performance of the wells over 

sustained pumping activity and to enable the collection of groundwater samples for 

quality analysis. The pumping tests were conducted at a constant rate of 19 L/min. The 

19 L/min pumping rate is in surplus of that required for the Proposed Development, 

which was calculated to be approximately 4.3 L/min if pumped constantly over 24 

hours (6,000 L/day total). The anticipated water taking needs are considered 

equivalent to the proposed flows to the sewage systems and are outlined on the 

Sewage System Calculations Sheet included in Appendix G – Sewage System 

Calculations Sheet. 

During each pumping test, Solinst Level Loggers were installed in the Observation Well 

and the Pumping Well to record the drawdown and groundwater level fluctuations 

resulting from the pumping test. Confirmatory manual measurements of the 

groundwater levels in the wells were obtained using a Solinst water level tape.  

Well details, including static water levels measured prior to the initiation of each 

pumping test, are summarized in Table 5 and Table 6.  

Table 5 – Well 1 Pumping Test Details 

Date: May 10, 2023 

Well ID  
Well Depth 

(mbtop) 

Well Depth 

(mbg) 

Stick Up 

(mag)  

Static Water Level 

(mbg) 

Pumping Well 

Well 1 (A358381) 20.15 19.30 0.85 0.86 

Observation Well 

Well 2 (A358382) 20.15 19.34 0.81 1.55 

mbtop – metres below top of pipe, mbg – metres below ground, mag – metres above ground 
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Table 6 – Well 2 Pumping Test Details 

Date: May 11, 2023 

Well ID  
Well Depth 

(mbtop) 

Well Depth 

(mbg) 
Stick up  

Static Water Level 

(mbg) 

Pumping Well 

Well 2 (A358382) 20.15 19.34 0.81 mag 1.69 

Observation Well 

Well 1 (A358381) 20.15 19.34 0.85 mag 0.89 

mbtop – metres below top of pipe, mbg – metres below ground, mag – metres above ground 

Hydrographs for the Pumping Well and Observation Well for each pumping test are 

included in Appendix H – Pumping Test Hyrdographs. Pumping test details are 

summarized in Table 7 and Table 8 below. 

Table 7 – Pumping Test Summary Well 1 (A358381) 

 Pumping Rate 

(L/min) 

Time 

(minutes) 

Max. 

Drawdown 

(m) 

Stabilization 

Depth (mbg) 

Volume 

Pumped (L) 

Constant 

Rate 
19 360 6.04 +/- 7.00 6,840 

Recovery Time % Recovery 

120 minutes 90% 

Table 8 – Pumping Test Summary Well 2 (A358382) 

 

Pumping Rate 

(L/min) 

Time 

(minutes) 

Max. 

Drawdown 

(m) 

Stabilization 

Depth (mbg) 

Volume 

Pumped (L) 

Constant 

Rate 
19 360 3.65 +/- 6.00 6,840 

Recovery Time % Recovery 

145 minutes 90% 

The following observations are provided for the results of the pumping tests: 

• Observation Well - Well 2 showed a relatively minor response to pumping 

activities during the Well 1 pumping test, dropping approximately 2.45 m over 

the duration of the test. There was approximately 18 m of available drawdown 

(88%) remaining in Well 2 following the 6-hour pumping test on Well 1 at 19 L/min. 
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• Observation Well – Well 1 showed a relatively minor response to pumping 

activities during the Well 2 pumping test, dropping approximately 2.58 m. There 

was 17.50 m of available drawdown (87%) in Well 1 remaining following the 6-

hour pumping test on Well 2 at 19 L/min. 

• The pumping test results indicate a hydrogeological connection between Well 1 

and Well 2; however, this connection is not anticipated to have a negative 

impact to either well's ability to support the Proposed Development.  

o Interference between each well is considered minor in view of the 

available drawdown, and the actual water taking rates are expected to 

be significantly lower than those utilized during the pumping tests.  

o Both pumping tests resulted in total water takings that exceeded the 

anticipated daily use of water for the Proposed Development.  

The pumping test results indicate that both Well 1 and Well 2 can provide a constant 

water supply at 19 L/min for at least six hours, with reasonable recovery. Furthermore, 

31% (Well 1) and 20% (Well 2) of the available drawdown was used in the pumping well 

during each 6-hour test. This result suggests both wells can perform at a higher pumping 

rate than that employed during the tests, and greatly exceed the water taking needs 

of the Proposed Development, as discussed in Section 5.2.2.  

5.2.1  Groundwater Quality 

Two groundwater samples were collected from the pumping well during each pumping 

test. One sample was collected 1-hour into the pumping test and the second sample 

was collected at the 6-hour mark, prior to shutting off the pump. Samples were 

collected in dedicated sample bottles, kept in a cooler with ice and transported to SGS 

immediately following completion of the field activities. Analytical results were 

compared to the ODWQS. The Certificates of Analysis provided by SGS are included in 

Appendix I – Certificates of Analysis – Pumping Tests Groundwater. 

The quality of the groundwater samples collected during the pumping tests complies 

with most ODWQS, except for the following: 

Well 1 Pumping Test 

• Turbidity, hardness, aluminum, and iron in both the 1-hour and the 6-hour 

samples 

• Manganese in the 1-hour sample 

• Total coliform in the 6-hour sample 

Further to the laboratory results, it was observed that groundwater discharging from the 

well was cloudy during the 1-hour sample collection. As the pumping test progressed, 

the groundwater became increasingly clear, indicating that the elevated 

concentrations of fines were likely present due to the well installation process and were 

being flushed from the well. However, turbidity levels were still elevated above the 

ODWQS in the 6-hour sample and should be considered when designing any proposed 

water treatment system(s). 
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The total coliform result in the 6-hour sample may have been unintentionally introduced 

into the well during construction, or on the sample jar/equipment during sampling 

activities. This exceedance may not be representative of the aquifer conditions, as this 

was the only sample (four total collected) where this parameter was identified. 

Well 2 Pumping Test 

• Turbidity, hardness, and iron in both the 1-hour and the 6-hour samples 

The water treatment system(s) for the Proposed Development should consider the 

exceedances noted above. Commercial filtration and disinfection methods may be 

used to effectively remove and inactivate any harmful protozoa, bacteria or viruses, 

and commercial water softening may be used to treat elevated levels of hardness.  

5.2.2  Anticipated Water Taking Needs  

Anticipated water taking needs for the Proposed Development were estimated based 

on the Sewage System Calculation Sheet provided by the Client, included in Appendix 

G. The estimated total sewage flows (equivalent to the water taking needs) for the Post-

Development Subject Property is estimated to be 6,000 L/day.  

During each of the 6-hour duration pumping test, the total water taking was 6,840 L. 

During the Well 1 pumping test, 31% of the available drawdown was used. During the 

Well 2 pumping test, 20% of the available drawdown was used. These results suggest 

that both wells are more than capable of supporting the Proposed Development. 

Wills does not expect groundwater availability to be a limiting factor for the Proposed 

Development, and off-site impact resulting from the proposed water taking activities 

are not anticipated in view of the observed aquifer conditions. 

6.0 Groundwater Impact Assessment 

In view of the anticipated flows greater than 4,500 L/day, a procedure derived from the 

Ontario Water Resources Act (OWRA), 1994, Guideline B-7, Incorporation of the 

Reasonable Use Concept into MOEE Groundwater Management Activities and 

Procedure B-7-1, Determination of Contaminant Limits and Attenuation Zones 

(Reasonable Use Guideline) was used to confirm that the projected post-development 

groundwater nitrate concentration meets the reasonable use criteria at the down 

gradient property boundary. The procedure is referenced in Section 22.5 – Assessment 

of Impact on Water Resources of the Ministry of Environment (MOE, now MECP), 

guidance document titled Design Guidelines for Sewage Works 2008 (MOE Design 

Guidelines). 

It is generally assumed that the reasonable use of any groundwater is drinking water, 

therefore the ODWQS was used for this Groundwater impact Assessment (Impact 

Assessment). 
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6.1 Groundwater Impact Assessment Guidelines 

The Impact Assessment procedure provided in the MOE Design Guidelines incorporates 

concepts presented in the Reasonable Use Guideline and is designed to protect 

groundwater quality in consideration of the current and potential down gradient land 

uses. 

In the case where sewage effluent discharges to groundwater, the critical contaminant 

is typically nitrate. It should be assumed that all nitrite and ammonia will convert to 

nitrate and concentrations should be evaluated as “Nitrogen” i.e., nitrate-N. 

For this Impact Assessment, groundwater was assumed to flow north on the Subject 

Property, towards Chemong Lake.  

The Maximum Acceptable Concentration (MAC) of nitrate-N at the down gradient 

property boundary, based on the MOE Design Guidelines procedure, is 2.5 milligrams 

per litre (mg/L). Detailed MAC calculations are included in Appendix J – Groundwater 

Impact Assessment. 

6.2 Impact Assessment - Proposed Development 

While most critical contaminants in domestic sewage effluent are typically removed 

within a short travel distance within soil, mobile constituents such as nitrates will require 

sustained dilution to meet the calculated MAC at the down gradient property 

boundary.  

The dilution model for this Impact Assessment is premised on the contaminant 

attenuation equation provided in Section 22.5.8 – Prediction of Contaminant 

Attenuation in the MOE Design Guidelines. The model assumes that the source of 

groundwater recharge, which can be anticipated to attenuate (dilute) the sewage 

effluent, is limited to the infiltration of precipitation over the contaminant plume area.  

The MOE Design Guidelines recommends using a constant quantity of dilution (250 

millimetres [mm]) of precipitation infiltration per year over the contaminant plume area) 

as a surrogate for all attenuative mechanisms and in consideration of all soil textures.  

The following inputs were used in the dilution model equation: 

• The Contaminant Attenuation Zone (CAZ) dilution area (AD) was estimated to be 

8,995 m2. 

• The annual sewage volume (Vs) was calculated as a product of the anticipated 

sewage flows for the Proposed Development (6,000 L/day) over a 365-day 

period, equal to 2,190 m3. 

Wills concludes that sewage effluent containing 5.1 mg/L nitrate-N would result in an 

acceptable level of nitrate-N at the down gradient property boundary, and would not 

degrade shallow groundwater quality beyond the MOE Design Guidelines requirements 

at down gradient properties. 
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A figure showing the anticipated dilution area (CAZ) is included as Figure 3. The 

detailed calculations for the Impact Assessment are included in Appendix J. 

7.0 Conclusions and Recommendations 

The Study was requested to confirm adequate water supply and water quality, sewage 

servicing capabilities, and to assess the infiltration capacity of subsurface soils as input 

to the proposed LID design features on the Subject Property. The following conclusions 

with respect to the Study are provided: 

• Shallow subsurface soils were generally consistent across the Subject Property 

and included a thin layer of silty sand topsoil underlain by silty sand to silt material 

with varying amounts of gravel and clay. The encountered soils are anticipated 

to generally fall within the SM and ML soils envelopes. 

• Groundwater seepage was encountered in all open test pits at depths ranging 

from 0.40 mbg to 0.50 mbg. 

• Groundwater was observed in open boreholes between 0.9 mbg (MW22-02) and 

6.05 mbg (MW22-03). 

• Static groundwater levels in the three monitor wells ranged from 0.13 mbg to 0.83 

mbg. Static groundwater levels were measured during both winter and spring 

conditions. 

• Shallow groundwater conditions on the Subject Property permitted infiltration 

testing at only one location (INF-3). Infiltration was not observed at INF-3, and 

water levels within the infiltrometer were observed to rise slightly over the 45-

minute duration test.  

o This result suggests that the test may have been conducted within the 

saturated zone at a depth of 1.55 mbg. 

• On January 31, 2023, INF-3b was conducted at a testing depth of 0.55 mbg 

within the silt and sand material. The infiltration rate during this second test was 

calculated to be 12.1 min/cm (49.62 mm/hr). 

• LID feature design should consider the silt-rich soils identified across the Subject 

Property, from approximately 0.4 to 3.0 mbg. Additionally, LID design should 

consider the shallow groundwater conditions observed.  

• For the purpose of LID design, Wills recommends using the high end of the T-time 

range provided in the OBC for the ML soil envelope, 50 min/cm or 12 mm/hr.  

o Although this T-time value is slower than that measured during the in-situ 

test at INF-3b, this value is considered conservative, and should account 

for any lateral or vertical variation in infiltration rates, particularly those 

impacted by the silty soils with varying amounts of clay.  

• Infiltration rates and percolation times may vary across the Subject Property, as 

topography, moisture content, soil gradation and relative compactness will 

affect in-situ infiltration rates. 

• The pumping test results indicate that both Well 1 and Well 2 can provide a 

constant water supply at 19 L/min for at least six hours, with relatively rapid 
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recovery. Furthermore, 31% (Well 1) and 20% (Well 2) of the available drawdown 

in the Pumping Wells was utilized during each 6-hour test.  

o This result suggests both wells can likely perform at higher pumping rates

than that employed during the tests, and greatly exceed the water taking

needs of the Post-Development Subject Property.

• Significant interference with neighbouring water taking activities, including the

existing dwelling, are not anticipated based on the pumping test results.

• Wills provides the following input to sewage system design:

o Laboratory testing results indicate that soils within the footprint of the

proposed sewage systems are comprised primarily of sand with varying

degrees of silt, gravel, and clay content.

o In-situ infiltration testing indicated a t-time of approximately 236 min/cm

(2.56 mm/hr) in the vicinity of the southern proposed sewage systems (INF-

05).  This in-situ result is expected to have been impacted by shallow

groundwater conditions/groundwater mounding. Laboratory t-time

estimates ranged from 16-30 min/cm.

o Sewage system design should consider the high groundwater table, and

soil composition encountered within the footprints of the proposed

sewage systems.

o Wills recommends using the laboratory T-time estimate of 30 min/cm for

the design of both sewage systems.  This value is considered appropriate

based on Wills field observations and textural classification of the

encountered shallow soils.

• The Impact Assessment concluded that the Subject Property could support the

Proposed Development if sewage effluent contains at a maximum 5.1 mg/L nitrate-

N from each sewage disposal system. This nitrate concentration would result in an

acceptable level of nitrate-N at the down gradient property boundary and would

not degrade downgradient shallow groundwater quality beyond the MOE Design

Guidelines.

We trust that the information contained in and attached to this report meets your needs 

at this time. The Statement of Limitations found below should be read carefully and is an 

integral part of this report. Do not hesitate to contact the undersigned if you have any 

questions or concerns. 

Respectfully submitted, 

Prepared by: 

  Lynsey Tuters, B.A., C.Tech. 

  Environmental Project Technologist 

Reviewed by: 

 Ian Ames, M.Sc., P.Geo. 

 Environmental Monitoring and Management Lead 

LT/IA/jh 
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Statement of Limitations 

This report is intended solely for Jeff Chesher (Client) for the Proposed Development 

located at 949 Eighth Line, Township of Selwyn Ontario, and is prohibited for use by 

others without D.M. Wills Associates Limited’s (Wills) prior written consent. This report is 

considered Wills’ professional work product and shall remain the sole property of Wills. 

Any unauthorized reuse, redistribution of or reliance on this report shall be at the Client 

and recipient’s sole risk, without liability to Wills. The Client shall defend, indemnify and 

hold Wills harmless from any liability arising from or related to the Client’s unauthorized 

distribution of the report. No portion of this report may be used as a separate entity; it is 

to be read in its entirety and shall include supporting drawings and appendices. 

The recommendations made in this report are based on Wills’ present understanding of 

the Project, the current and proposed site use, ground and subsurface conditions, and 

are based on the work scope approved by the Client and described in the report. The 

services were performed in a manner consistent with the level of care and skill ordinarily 

exercised by members of geoscience or engineering professions currently practicing 

under similar conditions in the same locality. No other representations, and no 

warranties or representations of any kind, either expressed or implied, are made. Any 

use which a third party makes of this report, or any reliance on or decisions to be made 

based on it, are the sole responsibility of such third parties. 

The recommendations and comments made in this report are based on Wills’ 

investigations and resulting understanding of the Project, as defined at the time of the 

assignment. Wills should be retained to review our recommendations when the final or 

any modified design drawings and specifications are complete. Without this review, 

Wills shall not be liable for any misunderstanding of our recommendations or their 

application and adaptation. 

Soil, bedrock, and groundwater conditions between and beyond the test locations 

may differ both horizontally and vertically from those encountered at the test locations. 

Should any conditions at the Subject Property be encountered which differ from those 

found at the test locations, Wills must be notified immediately in order to permit a 

reassessment of our recommendations. If different conditions are identified, no matter 

how minor, the recommendations in this report shall be considered invalid until sufficient 

review and written assessment of said conditions by Wills is completed.
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Appendix A 

Borehole and Test Pit Logs 
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Dark brown silty sand topsoil, trace clay, organics, moist, very loose
SILTY SAND:
Light brown silty sand, some gravel, some clay, occasional cobble,
orange-brown mottling, moist to wet, loose

-compact

-wet

SILT AND SAND:
Grey silt and sand, some clay, trace gravel, wet to saturated,
compact

-dense

Borehole terminated at 5.05 mbg in silt and sand material.
Borehole open with groundwater at 2.60 mbg following completion
of drilling.
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LOGGED BY LT
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CHECKED BY IA

COMPLETED 5/3/22

AT END OF DRILLING 2.60 m / Elev 262.94 m

DATE STARTED 5/3/22

GROUNDWATER LEVELS:

GROUND ELEVATION 265.536 masl

NORTHING 708822.238UTM ZONE EASTING 4919136.994

AFTER DRILLING 0.24 m / Elev 265.30 m Date:5/03/22
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Test Pit Log – TP22-01 

Depth (mbg) Soil Description 

0.0 – 0.4 Dark brown silty sand topsoil, trace clay, rootlets, moist, loose. 

0.4 - 3.0 Light brown silty sand and gravel, some clay, occasional 
cobble/boulder, wet to saturated, loose. 

Grab Sample Summary 

GS3 collected at 3.0 
mbg 

GSA: 
Gravel – 30% 
Sand – 30% 

Silt – 29% 
Clay – 11% 

Moisture: 

N/A 

Groundwater 

 Groundwater encountered at 0.4 mbg, seeping in at varying depths to 3.0 mbg.

Additional Notes 

 Test pit terminated at 3.0 mbg.

 Test pit walls caving at varying depths due to groundwater.

 Test pit backfilled and compacted using excavator following completion of
stratigraphic logging and sampling.

Test Pit Photos 

April 28, 2022 
17T 0708841 4919104 

TP22-01 



Test Pit Log – TP22-02 

Depth (mbg) Soil Description 

0.0 – 0.4 Dark brown silty sand topsoil, trace clay, rootlets, moist 

0.4 –1.2 Light brown silty sand, trace gravel, trace clay, occasional 
cobbles, orange-brown mottling, wet 

1.2 – 1.8 Light brown gravelly silt, some sand, trace clay, occasional 
cobble, wet 

1.8 – 2.1 Light brown sand, some gravel, some silt, trace clay, 
occasional cobble/boulder, wet to saturated 

2.1 – 3.0 Light brown silt, some sand, some gravel, some clay, 
occasional cobble/boulder, wet to saturated 

Grab Sample Summary 

N/A GSA: 
N/A 

Moisture: 

N/A 

Groundwater 

 Groundwater seepage encountered at 0.4 mbg.

Additional Notes 

 Test pit terminated at 3.0 mbg.

 Test pit walls caving at varying depths due to groundwater.

 Test pit backfilled and nominally compacted using excavator following
completion of stratigraphic logging and sampling.

Test Pit Photos 

April 28, 2022 
17T 0708847 4919093 

TP22-02 



Test Pit Log – TP22-03 

Depth (mbg) Soil Description 

0.0 – 0.4 Dark brown silty sand topsoil, trace clay, rootlets, moist 

0.4 – 0.6 Light brown silty sand, trace gravel, trace clay, orange-brown 
mottling, wet 

0.6 – 1.8 Light brown silt and sand, some gravel, some clay, occasional 
cobble, wet 

1.8 – 3.0 Light brown silt, some sand, some clay, trace gravel, wet to 
saturated 

Grab Sample Summary 

GS4 collected 2.5 mbg GSA: 
Gravel – 0% 
Sand – 20% 

Silt – 67% 
Clay – 13% 

Moisture: 

N/A 

Groundwater 

 Groundwater seepage encountered at 0.4 mbg.

Additional Notes 

 Test pit terminated at 3.0 mbg.

 Test pit walls caving at varying depths due to groundwater.

 Test pit backfilled and nominally compacted using excavator following completion
of stratigraphic logging and sampling.

Test Pit Photos 

April 28, 2022 
17 T 0708826 4919169 

TP22-03 



Test Pit Log – TP22-04 

Depth (mbg) Soil Description 

0.0 – 0.5 Dark brown silty sand topsoil, trace clay, rootlets, moist 

0.5 – 0.8 Brown silty sand, some gravel, trace clay, occasional 
cobble/boulder, orange-brown mottling, moist 

0.8 – 1.5 Brown sand, some silt, some gravel, trace clay, occasional 
cobble/boulder, wet 

1.5 – 1.8 Light brown silt and sand, some clay, trace gravel, occasional 
cobble/boulder, wet 

1.8 – 3.0 Light brown-grey sandy silt, some clay, trace gravel, 
occasional cobble/boulder, wet to saturated 

Grab Sample Summary 

N/A GSA: 
N/A 

Moisture: 

N/A 

Groundwater 

 Groundwater encountered at 0.5 mbg, seeping in at varying depths to 3.0 mbg.

Additional Notes 

 Test pit terminated at 3.0 mbg.

 Test pit walls caving at varying depths due to groundwater.

 Test pit backfilled and nominally compacted using excavator following
completion of stratigraphic logging and sampling.

Test Pit Photos 

April 29, 2022 
17 T 696929 4907298 

TP22-04 
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Appendix C 

Certificates of Analysis – Physical Soil Testing 



HYDROMETER

HA1 / 0 - 0.2 m

27.6

95.0

91.4

Percolation rates are based on the Supplementary Standard to the Ontario Building Code 2012 document Percolation Time and Soil Descriptions ( SB-5). It should 

be noted, PRI did not conduct field investigations in conjunction with the sample collection, or witness the collection of the sample tested. PRI assumes no 

responsibility for the application of the above-noted percoliation rate ("T"-Time) for use in design of an on-site sewage dispsal system. The design of an on-site 

sewage system must be conduction by a qualified professional with due regard for a number of site-specific conditions in addition to the percolation rate of the soil. 

The client or any third party using this informaiton as a basis for design assumes all risk associated with their evaluation of this report and all other criteria used in 

the design of any private sewage disposal system. This report is based entirely on the grain size distribution curve of the soil sample submitted for analysis. 

Additional analyses may be required following any future processing of the subject material or following supply of the material to individual sites for use in any tile 

bed construction. 

0.075

4.8

2.000 0.003 4.0

0.850 0.001

5.5

0.250

4.750

0.425

98.1

96.8

9.5 0.009

79.6

6.398.9 0.013

0.007

98.9

Estimated T =  16 min/cm

100.0

100.0

3.2

19.0 0.023

26.5 0.036

LAB ID:

% Passing

37.5 0.050 15.8

% Passing

100.0

11.1

7.1

Sieve Size (mm) Hydrometer (mm)

SM envelope T = 8 - 20 min/cm

STANDARD SIEVE SIZES

Silt or Clay Sand Gravel

Project Name: Bridgenorth Development (85260) Project No.: 22-154 Sample Date: 9-Nov-23

23HYD-333Borehole/Test Pit ID.: INFI Sample No./Depth:

NOTES

13.2

205 St.George Street, Unit 2, Lindsay, ON, K9V 5Z9
(705) 702-3921
info@priengineering.com
www.priengineering.com
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HYDROMETER

HA2 / 0.25 - 0.4 m

58.3

84.9

79.3

Percolation rates are based on the Supplementary Standard to the Ontario Building Code 2012 document Percolation Time and Soil Descriptions ( SB-5). It should 

be noted, PRI did not conduct field investigations in conjunction with the sample collection, or witness the collection of the sample tested. PRI assumes no 

responsibility for the application of the above-noted percoliation rate ("T"-Time) for use in design of an on-site sewage dispsal system. The design of an on-site 

sewage system must be conduction by a qualified professional with due regard for a number of site-specific conditions in addition to the percolation rate of the soil. 

The client or any third party using this informaiton as a basis for design assumes all risk associated with their evaluation of this report and all other criteria used in 

the design of any private sewage disposal system. This report is based entirely on the grain size distribution curve of the soil sample submitted for analysis. 

Additional analyses may be required following any future processing of the subject material or following supply of the material to individual sites for use in any tile 

bed construction. 

0.075

21.7

2.000 0.003 16.7

0.850 0.001

25.1

0.250

4.750

0.425

95.5

89.9

9.5 0.009

73.5

30.199.3 0.012

0.006

98.2

Estimated T =  30 min/cm
SC envelope T = 12 - 50 min/cm

100.0

100.0

10.0

19.0 0.021

26.5 0.032

LAB ID:

% Passing

37.5 0.044 50.1

% Passing

100.0

41.8

36.8

Sieve Size (mm) Hydrometer (mm)

ML envelope T = 20 - 50 min/cm

STANDARD SIEVE SIZES

Silt or Clay Sand Gravel

Project Name: Bridgenorth Development (85260) Project No.: 22-154 Sample Date: 9-Nov-23

23HYD-334Borehole/Test Pit ID.: INF2 Sample No./Depth:

NOTES

13.2

205 St.George Street, Unit 2, Lindsay, ON, K9V 5Z9
(705) 702-3921
info@priengineering.com
www.priengineering.com
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Unified Classification System

Note: More information is available upon request. Tested by: Reviewed by: Date:

0.001 9.2

0.042 32.4

100.0 0.850 mm 75.8 0.019 26.8

0.008 21.3

0.003 12.9

Project Name:

Location ID.: BH22-02

DM Wills - 85260 Project No.:

Estimated T = 25 min/cm
ml envelope T = 20 - 50 min/cm

sm envelope T = 8 - 20 min/cm

201-07253-00

SS3Sample No./Depth:

SILT 33 %

CLAY 12 %

%

HYDROMETER STANDARD SIEVE SIZES

GRAVEL 15 %

SILT AND CLAY SAND GRAVEL SAND 40

PARTICLE SIZE DISTRIBUTION  LS702/ASTM D422

Sieve Size

37.5 mm

% Passing Coarse Sieve Size % Passing Fine Hydrometer (mm) % Passing

100.0 2.00 mm 80.70

26.5 mm

19.0 mm 100.0 0.425 mm 69.9

13.2 mm

9.50 mm

94.3 0.250 mm 63.3

89.4 0.106 mm 50.8

11-May-22WGH

4.75 mm 84.6 0.075 mm 45.8
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Unified Classification System

Note: More information is available upon request. Tested by: Reviewed by: Date: 11-May-22WGH

4.75 mm 90.4 0.075 mm 49.9

13.2 mm

9.50 mm

97.2 0.250 mm 64.5

94.4 0.106 mm 54.0

26.5 mm

19.0 mm 100.0 0.425 mm 70.6

Hydrometer (mm) % Passing

100.0 2.00 mm 85.15

Sieve Size

37.5 mm

% Passing Coarse Sieve Size % Passing Fine

%

HYDROMETER STANDARD SIEVE SIZES

GRAVEL 10 %

SILT AND CLAY SAND GRAVEL SAND 40

PARTICLE SIZE DISTRIBUTION  LS702/ASTM D422

Estimated T = 35 min/cm
ml envelope T = 20 - 50 min/cm

sm envelope T = 8 - 20 min/cm

201-07253-00

SS2Sample No./Depth:

SILT 35 %

CLAY 15 %

Project Name:

Location ID.: BH22-03

DM Wills - 85260 Project No.:

0.001 13.5

0.041 41.1

100.0 0.850 mm 77.3 0.019 33.6

0.008 27.1

0.003 17.3
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Unified Classification System

Note: More information is available upon request. Tested by: Reviewed by: Date:

0.001 8.5

0.039 31.2

77.5 0.850 mm 61.5 0.019 26.0

0.008 20.8

0.003 13.0

Project Name:

Location ID.: TP22-01

DM Wills - 85260 Project No.:

Estimated T = 25 min/cm
ml envelope T = 20 - 50 min/cm

sm envelope T = 8 - 20 min/cm

201-07253-00

GS3Sample No./Depth:

SILT 29 %

CLAY 11 %

%

HYDROMETER STANDARD SIEVE SIZES

GRAVEL 30 %

SILT AND CLAY SAND GRAVEL SAND 30

PARTICLE SIZE DISTRIBUTION  LS702/ASTM D422

Sieve Size

37.5 mm

% Passing Coarse Sieve Size % Passing Fine Hydrometer (mm) % Passing

100.0 2.00 mm 65.48

26.5 mm

19.0 mm 77.5 0.425 mm 56.6

13.2 mm

9.50 mm

75.0 0.250 mm 51.4

72.7 0.106 mm 42.3

11-May-22WGH

4.75 mm 69.4 0.075 mm 39.0
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Unified Classification System

Note: More information is available upon request. Tested by: Reviewed by: Date: 11-May-22WGH

4.75 mm 99.8 0.075 mm 79.8

13.2 mm

9.50 mm

100.0 0.250 mm 97.4

100.0 0.106 mm 87.7

26.5 mm

19.0 mm 100.0 0.425 mm 98.7

Hydrometer (mm) % Passing

100.0 2.00 mm 99.61

Sieve Size

37.5 mm

% Passing Coarse Sieve Size % Passing Fine

%

HYDROMETER STANDARD SIEVE SIZES

GRAVEL 0 %

SILT AND CLAY SAND GRAVEL SAND 20

PARTICLE SIZE DISTRIBUTION  LS702/ASTM D422

Estimated T = 35 min/cm
ml envelope T = 20 - 50 min/cm

sm envelope T = 8 - 20 min/cm

201-07253-00

GS-04Sample No./Depth:

SILT 67 %

CLAY 13 %

Project Name:

Location ID.: TP22-03 

DM Wills - 85260 Project No.:

0.001 9.6

0.040 59.0

100.0 0.850 mm 99.2 0.019 45.7

0.008 31.0

0.003 14.7
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Appendix D 

Infiltration Graphs 



Project Name Date 1/31/23
Project Number Infiltration Test Number: INF-1

Reservoir Cross-sectional area in cm2 

("35.22" for Combined or "2.16" for Inner reservoir):

Water Head Height ("H" in cm): 15

Borehole Radius ("a" in cm): 3
Soil texture-structure category: 2

Steady State Rate of Water Level Change ("R" in cm/min): 5.5000
Res Type 35.22

H 15

a 3 α*= 0.04 cm-1

H/a 5
a* 0.04 49.62 mm/hr C = 1.62914414

C0.01 1.518269 12.1 min/cm Q = 3.2285
C0.04 1.629144
C0.12 1.666893 Kfs = 0.00 cm/sec
C0.36 1.666893 0.08 cm/min

C 1.629144 0.00 m/sec
R 5.500 0.03 inch/min
Q 3.2285 0.00 inch/sec
pi 3.1415

Φm = 0.03 cm2/min

2- Soils which are both fine textured (clayey or silty) and unstructured, may also include some fine sands.

3 - Most structured soils from clay through loams; also includes unstructured medium and fine sands. The category most frequently applicable for agircultural soils

4- Coarse and gravely sands; may also include some highly structured soils with large and/or numerous cracks, macroports, etc.

Infiltration Rates:

Lakefield Townhouse Development
85260

Soil Texture Categories

35.22

1 - Compacted, Structure-less, clayey or silty materials such as landfill caps and liners, lacustrine or marine sediments, etc.

Calculations:

Guelph Permeameter Calculations

Single Head Method

USCS Soil Classification:
Sand and silt, some clay, some gravel, moist

Definitions:
H - Water Head Height
a - Borehole radius
R - Steady-state rate of

fall
a* - ratio of gravity to capillary forces during 
infiltration or drainage
C - Shape Factor
Q - Rate of discharge
Kfs - Soil saturated hydraulic conductivity
Φm - Soil matrix flux potential

ltuters
Rectangle

ltuters
Text Box
Bridgenorth



Project Name Date 11/09/23
Project Number Infiltration Test Number: INF-5 (Test 1)

Reservoir Cross-sectional area in cm2 

("35.22" for Combined or "2.16" for Inner reservoir):

Water Head Height ("H" in cm): 10

Borehole Radius ("a" in cm): 3
Soil texture-structure category: 3

Steady State Rate of Water Level Change ("R" in cm/min): 0.1250
Res Type 35.22

H 10

a 3 α*= 0.12 cm-1

H/a 3.333333
a* 0.12 2.862 mm/hr C = 1.2875428

C0.01 1.21841 209.6 min/cm Q = 0.073375
C0.04 1.290234
C0.12 1.287543 Kfs = 0.00 cm/sec
C0.36 1.287543 0.00 cm/min

C 1.287543 0.00 m/sec
R 0.125 0.00 inch/min
Q 0.073375 0.00 inch/sec
pi 3.1415

Φm = 0.00 cm2/min

Bridgenorth Townhouse Development
85260

Soil Texture Categories

35.22

1 - Compacted, Structure-less, clayey or silty materials such as landfill caps and liners, lacustrine or marine sediments, etc.

Calculations:

2- Soils which are both fine textured (clayey or silty) and unstructured, may also include some fine sands.

3 - Most structured soils from clay through loams; also includes unstructured medium and fine sands. The category most frequently applicable for agricultural soils

4- Coarse and gravely sands; may also include some highly structured soils with large and/or numerous cracks, macroports, etc.

Infiltration Rates:

Guelph Permeameter Calculations

Single Head Method

USCS Soil Classification:
Sand and silt, some clay, trace gravel, moist

Definitions:
H - Water Head Height
a - Borehole radius
R - Steady-state rate of

fall
a* - ratio of gravity to capillary forces during 
infiltration or drainage
C - Shape Factor
Q - Rate of discharge
Kfs - Soil saturated hydraulic conductivity
Φm - Soil matrix flux potential



Calculations: 209.6 min/cm
2.9



Project Name Date 11/09/23
Project Number Infiltration Test Number: INF-5 (Test 2)

Reservoir Cross-sectional area in cm2 

("35.22" for Combined or "2.16" for Inner reservoir):

Water Head Height ("H" in cm): 10

Borehole Radius ("a" in cm): 3
Soil texture-structure category: 3

Steady State Rate of Water Level Change ("R" in cm/min): 0.1000
Res Type 35.22

H 10

a 3 α*= 0.12 cm-1

H/a 3.333333
a* 0.12 2.29 mm/hr C = 1.2875428

C0.01 1.21841 262.0 min/cm Q = 0.0587
C0.04 1.290234
C0.12 1.287543 Kfs = 0.00 cm/sec
C0.36 1.287543 0.00 cm/min

C 1.287543 0.00 m/sec
R 0.100 0.00 inch/min
Q 0.0587 0.00 inch/sec
pi 3.1415

Φm = 0.00 cm2/min

2- Soils which are both fine textured (clayey or silty) and unstructured, may also include some fine sands.

3 - Most structured soils from clay through loams; also includes unstructured medium and fine sands. The category most frequently applicable for agricultural soils

4- Coarse and gravely sands; may also include some highly structured soils with large and/or numerous cracks, macroports, etc.

Infiltration Rates:

Bridgenorth Townhouse Development
85260

Soil Texture Categories

35.22

1 - Compacted, Structure-less, clayey or silty materials such as landfill caps and liners, lacustrine or marine sediments, etc.

Calculations:

Guelph Permeameter Calculations

Single Head Method

USCS Soil Classification:

Sand and silt, some clay, trace gravel, moist

Definitions:
H - Water Head Height
a - Borehole radius
R - Steady-state rate of

fall
a* - ratio of gravity to capillary forces during 
infiltration or drainage
C - Shape Factor
Q - Rate of discharge
Kfs - Soil saturated hydraulic conductivity
Φm - Soil matrix flux potential



Calculations: 262.0 min/cm
2.3



Appendix E 

MECP Well Record Search 
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MECP Well Water Found Static Level REC Pump Rate Well Depth Depth to Bedrock
Well No. Use Feet Metres Feet Metres Igpm L/min Feet Metres Feet Metres

Concession Unknown
Unknown 708572 4919400 7236793 Domestic 70 21.3 7.1 2.2 70 21.3 67.0 20.4 Fresh water observed at 70 ft. in limestone bedrock. 

Concession 7
Lot 003 708701 4919038 5119839 Domestic 84 25.6 23.1 7.0 7.5 34.1 84 25.6 68.0 20.7 Fresh water observed at 84 ft. in limestone bedrock. 
Lot 012 708705 4918953 5105810 Domestic 71 21.6 10 3.0 8.33 37.8 71 21.6 69.0 21.0 Fresh water observed at 71 ft. in shale bedrock. 
Lot 012 708563 4919032 7271050 Domestic 24 7.3 4 1.2 5.83 26.5 133 40.5 59.0 18.0 Fresh water observed at 24 ft. in clay. 
Lot 012 708559 4919056 7121530 Domestic 65 19.8 9.2 2.8 3.33 15.1 100 30.5 64.0 19.5 Fresh water observed at 65 ft. in limestone bedrock. 
Lot 012 708442 4918952 5103917 Domestic 60 18.3 4 1.2 4.16 18.9 60 18.3 52.0 15.8 Fresh water observed at 60 ft. in limestone bedrock. 
Lot 012 708484 4918865 5103959 Domestic 58 17.7 20 6.1 8.33 37.8 58 17.7 57.0 17.4 Fresh water observed at 58 ft. in limestone bedrock. 
Lot 012 708645 4918749 7305897 Domestic 66 20.1 7 2.1 14.98 68.0 92 28.0 71.0 21.6 Fresh water observed at 66 ft. in gravel. 
Lot 012 708435 4918673 5104631 Domestic 20 6.1 9 2.7 6.66 30.2 27 8.2 22.0 6.7 Fresh water observed at 20 ft. in gravel. 
Lot 012 708615 4919073 5110954 Domestic 54 16.5 3 0.9 8.33 37.8 64 19.5 56.0 17.1 Fresh water observed at 54 ft. in clay. 
Lot 012 708669 4919096 5106879 Domestic 54 16.5 10 3.0 4.16 18.9 58 17.7 54.0 16.5 Fresh water observed at 54 ft. in limestone bedrock. 
Lot 012 708532 4919068 5107106 Domestic 69 21.0 15 4.6 12.49 56.7 69 21.0 64.0 19.5 Fresh water observed at 69 ft. in limestone bedrock. 
Lot 013 708525 4918970 7042682 Domestic 57.74 17.6 0 0.0 2.51 11.4 86.94 26.5 58.1 17.7 Fresh water observed at 57.74 ft. in limestone bedrock. 
Lot 013 708765 4918973 5110753 Domestic 77 23.5 12 3.7 5 22.7 86 26.2 80.0 24.4 Fresh water observed at 77 ft. in gravel. 
Lot 013 709015 4918973 5107838 Domestic 61 18.6 31 9.4 9.99 45.4 72 21.9 67.0 20.4 Fresh water observed at 61 ft. in gravel. 
Lot 013 708480 4918651 7308882 Domestic 26 7.9 0 0.0 3.33 15.1 36 11.0 27.0 8.2 Fresh water observed at 26 ft. in gravel. 
Lot 013 708662 4919161 5104071 Domestic 80 24.4 18 5.5 5.82 26.4 80 24.4 76.0 23.2 Fresh water observed at 80 ft. in limestone bedrock. 
Lot 013 708715 4919173 5110026 Domestic 50 15.2 25 7.6 6.66 30.2 52 15.8 42.0 12.8 Fresh water observed at 50 ft. in limestone bedrock. 
Lot 013 708879 4919220 5120853 Domestic 55 16.8 4.3 1.3 4.16 18.9 60 18.3 55.0 16.8 Fresh water observed at 55 ft. in limestone bedrock. 
Lot 013 708903 4919220 5106727 Domestic 53 16.2 2.5 11.4 65 19.8 52.0 15.8 Fresh water observed at 52 ft. in limestone bedrock. 
Lot 013 708909 4919267 5104002 Domestic 60 18.3 10 3.0 11.66 52.9 66 20.1 64.0 19.5 Fresh water observed at 60 ft. in sand. 
Lot 013 708907 4919296 5106838 Domestic 50 15.2 4 1.2 19.68 89.3 54 16.5 50.0 15.2 Fresh water observed at 50 ft. in limestone bedrock. 
Lot 013 708961 4919337 5107398 Domestic 38 11.6 14 4.3 4.5 20.4 40 12.2 36.0 11.0 Fresh water observed at 38 ft. in limestone bedrock. 
Lot 013 709105 4919324 5106598 Domestic 42 12.8 0 0.0 4.16 18.9 49 14.9 42.0 12.8 Fresh water observed at 42 ft. in limestone bedrock. 
Lot 014 709298 4919403 5104008 Domestic 87 26.5 6 1.8 2.5 11.4 120 36.6 87.0 26.5 Fresh water observed at 87 ft. in limestone bedrock. 

Concession 8
Lot 012 708597 4919318 7121443 Public 84.97 25.90 41.99 12.80 0.5 2.27 134.97 41.1 72.99 22.2 Fresh water observed at 84.97 ft. in limestone bedrock. 
Lot 012 708543 4919271 5113430 Domestic 24 7.32 7 2.13 2.5 11.35 25 7.6 11 3.4 Fresh water observed at 24 ft. in limestone bedrock. 
Lot 012 708543 4919271 5116545 Domestic 48 14.63 6 1.83 4.16 18.89 50 15.2 48 14.6 Fresh water observed at 48 ft. in shale bedrock. 
Lot 012 708415 4919273 5111081 Domestic 64 19.51 5 1.52 4 18.16 67 20.4 65 19.8 Fresh water observed at 64 ft. in limestone bedrock. 
Lot 012 708512 4919192 5104062 Domestic 155 47.24 15 4.57 1.66 7.54 160 48.8 52 15.8 Fresh water observed at 155 ft. in limestone bedrock. 
Lot 013 708865 4919695 5111975 Domestic 84 25.60 11 3.35 2.5 11.35 115 35.1 85 25.9 Fresh water observed at 84 ft. in gravel. 
Lot 013 708865 4919695 5115155 Domestic 58 17.68 20 6.10 4.16 18.89 72 21.9 58 17.7 Fresh water observed at 58 ft. in gravel. 
Lot 013 708865 4919695 5116499 Domestic 81 24.69 21 6.40 4.16 18.89 81 24.7 80 24.4 Fresh water observed at 81 ft. in limestone bedrock. 
Lot 013 708874 4919692 5118401 Domestic 93 28.35 18 5.49 2.5 11.35 93 28.3 93 28.3 Fresh water observed at 93 ft. in limestone bedrock. 
Lot 013 708599 4919472 7217382 Domestic 80 24.38 5.4 1.65 4.16 18.89 85 25.9 80 24.4 Fresh water observed at 80 ft. in shale bedrock. 
Lot 013 708575 4919373 5105060 Domestic 80 24.38 2 0.61 8.33 37.82 80 24.4 74 22.6 Fresh water observed at 80 ft. in shale bedrock. 
Lot 013 708645 4919243 5104421 Domestic 105 32.0 42 12.8 2.49 11.3 105 32.0 58.0 17.7 Fresh water observed at 105 ft. in limestone bedrock. 
Lot 013 708787 4919282 5104072 Domestic 62 18.9 18 5.5 8.33 37.8 62 18.9 60.0 18.3 Fresh water observed at 62 ft. in limestone bedrock. 
Lot 013 708755 4919373 5105052 Domestic 64 19.5 26 7.9 4.16 18.9 84 25.6 64.0 19.5 Fresh water observed at 64 ft. in limestone bedrock. 
Lot 013 708892 4919348 5106864 Domestic 32 9.8 2 0.6 11.66 52.9 34 10.4 60.0 18.3 Fresh water observed at 32 ft. in granite boulders. 
Lot 018 708717 4919539 5119286 Domestic 57 17.37 10 3.05 4.16 18.89 57 17.4 55 16.8 Fresh water observed at 57 ft. in shale bedrock. 

Concession 6
Lot 012 708615 4919073 5110508 Domestic 0.83 0.25 7 31.78 86 26.2 52 15.8

Water Found Static Level REC Pump Rate Well Depth Depth to Bedrock
Feet Metres Feet Metres Igpm L/min Feet Metres Feet Metres

TOTALS 2603.7 793.6 496.9 151.5 243.0 1103.2 3143.9 958.3 2507.1 764.2

AVERAGE 63.5 19.4 12.1 3.7 5.9 26.9 74.9 22.8 59.7 18.2

MAXIMUM 155.0 47.2 42.0 12.8 19.7 89.3 160.0 48.8 93.0 28.3

MINIMUM 20.0 6.1 0.0 0.0 0.5 2.3 25.0 7.6 11.0 3.4

MECP WELL SUMMARY
Well Record Summary - Bedrock

Project No.: 85260

Lot No. UTM Comments

Number of Wells: 42



MECP Well Water Found Static Level REC Pump Rate Well Depth
Well No. Use Feet Metres Feet Metres Igpm L/min Feet Metres

(CR E)
Lot 012 708823 491593 5103366 Domestic 62 18.9 30 9.1 2.5 11.4 62 18.9 Fresh water observed at 62 ft. in gravel. 

Concession 7
Lot 012 708615 4919043 5104536 Domestic 69 21.0 12 3.7 6.66 30.2 69 21.0 Fresh water observed at 69 ft. in gravel. 
Lot 012 708415 4918923 5107702 Domestic 25 7.6 16 4.9 4.16 18.9 25 7.6 Fresh water observed at 25 ft. in gravel. 
Lot 012 708565 4918973 5106025 Domestic 52 15.8 8 2.4 5.83 26.5 54 16.5 Fresh water observed at 52 ft. in gravel. 
Lot 012 708443 4918848 5103970 Domestic 40 12.2 5 1.5 2.5 11.4 45 13.7 Fresh water observed at 40 ft. in gravel. 
Lot 012 708444 4918846 7233202 Abandoned - Other 12 3.7 9 2.7 12 3.7 Well abandonment. 
Lot 012 708477 4918839 5103977 Domestic 57 17.4 4 1.2 1.66 7.5 57 17.4 Fresh water observed at 57 ft. in clay. 
Lot 012 708495 4918966 5103929 Domestic 52 15.8 1.67 7.6 52 15.8 Fresh water observed at 52 ft. in gravel. 
Lot 012 708762 4918788 5103969 Domestic 75 22.9 12 3.7 8.33 37.8 75 22.9 Fresh water observed at 75 ft. in gravel. 
Lot 012 708620 4918730 5103926 Domestic 60 18.3 8 2.4 60 18.3 Fresh water observed at 60 ft. in gravel. 
Lot 012 708618 4918725 5103974 Domestic 49 14.9 6 1.8 8.33 37.8 49 14.9 Fresh water observed at 49 ft. in gravel. 
Lot 012 708611 4918718 5103918 Domestic 26 7.9 26 7.9 Fresh water observed at 26 ft. in gravel. 
Lot 012 708775 4918741 5103964 Domestic 78 23.8 18 5.5 12.49 56.7 78 23.8 Fresh water observed at 78 ft. in gravel. 
Lot 012 708784 4918722 5103965 Domestic 71 21.6 12 3.7 5 22.7 71 21.6 Fresh water observed at 71 ft. in gravel. 
Lot 012 708783 4918720 5103966 Domestic 80 24.4 24 7.3 4 18.2 80 24.4 Fresh water observed at 80 ft. in gravel. 
Lot 012 708656 4918908 5103914 Domestic 64 19.5 2 0.6 6.66 30.2 64 19.5 Fresh water observed at 64 ft. in gravel. 
Lot 012 708682 4918876 5103916 Domestic 39 11.9 0 0.0 40 12.2 Fresh water observed at 40 ft. in gravel. 
Lot 012 708651 4918849 5103967 Domestic 65 19.8 8 2.4 8.33 37.8 65 19.8 Fresh water observed at 65 ft. in gravel. 
Lot 012 708685 4918843 5105087 Domestic 41 12.5 6 1.8 4.16 18.9 41 12.5 Fresh water observed at 41 ft. in gravel. 
Lot 012 708685 4918843 5105088 Domestic 56 17.1 8 2.4 5.83 26.5 56 17.1 Fresh water observed at 56 ft. in gravel. 
Lot 012 708648 4918820 5103386 Domestic 36 11.0 2 0.6 8.33 37.8 36 11.0 Fresh water observed at 36 ft. in gravel. 
Lot 012 708645 4978823 5103972 Domestic 52 15.8 8 2.4 8.32 37.8 54 16.5 Fresh water observed at 52 ft. in gravel. 
Lot 012 708635 4918815 5103913 Domestic 49 14.9 0 0.0 6.66 30.2 49 14.9 Fresh water observed at 49 ft. in gravel. 
Lot 012 708656 4919146 5103928 Commercial 63 19.2 2 0.6 63 19.2 Fresh water observed at 63 ft. in gravel. 
Lot 012 708415 4918723 5108839 Domestic 20 6.1 18 5.5 9.16 41.6 30 9.1 Fresh water observed at 20 ft. in clay. 
Lot 012 708548 4918748 5103962 Domestic 44 13.4 11.09 50.3 47 14.3 Fresh water observed at 44 ft. in gravel. 
Lot 012 708556 4918743 5103968 Domestic 32 9.8 0 0.0 4 18.2 36 11.0 Fresh water observed at 32 ft. in gravel. 
Lot 012 708560 4918744 5103912 Doemstic 25 7.6 0.33 0.1 5 22.7 28 8.5 Fresh water observed from 25 to 28 ft. in gravel. 
Lot 012 708615 4919073 5104630 Domestic 26 7.9 5 1.5 4 18.2 68 20.7 Fresh water observed at 26 ft. in clay. 
Lot 012 708489 4919147 7345066 Public 40 12.2 6.67 2.0 1.66 7.5 45 13.7 Fresh water observed at 40 ft. in sand. 
Lot 012 708435 4918833 5105209 Domestic 58 17.7 3 0.9 5.8 26.3 60 18.3 Fresh water observed at 58 ft. in gravel. 
Lot 012 708596 4918914 5103961 Domestic 60 18.3 8 36.3 60 18.3 Fresh water observed at 66 ft. in gravel. 
Lot 013 708827 4918736 5104000 Domestic 50 15.2 20 6.1 8.33 37.8 50 15.2 Fresh water observed at 50 ft. in gravel. 
Lot 013 708838 4918716 5104005 Domestic 54 16.5 20 6.1 6.66 30.2 54 16.5 Fresh water observed at 54 ft. in gravel. 
Lot 013 708888 4918974 5104014 Domestic 51 15.5 5 1.5 7.49 34.0 56 17.1 Fresh water observed at 51 ft. in gravel. 
Lot 013 709065 4918948 5106230 Domestic 55 16.8 35 10.7 16.65 75.6 55 16.8 Fresh water observed at 55 ft. in gravel. 
Lot 013 708955 4918923 5105792 Doemstic 45 13.7 12 3.7 4.99 22.7 45 13.7 Fresh water observed at 45 ft. in gravel. 
Lot 013 708786 4918890 5103999 Domestic 64 19.5 12 3.7 16.65 75.6 64 19.5 Fresh water observed at 64 ft. in gravel. 
Lot 013 708767 4918881 5119406 Domestic 54 16.5 28 8.5 4.99 22.7 54 16.5 Fresh water observed at 54 ft. in sand and gravel. 
Lot 013 708804 4918872 5103996 Domestic 74 22.6 12 3.7 10.83 49.2 74 22.6 Fresh water observed at 74 ft. in sand and gravel. 
Lot 013 708815 4918873 5105089 Domestic 39 11.9 3 0.9 4.99 22.7 39 11.9 Fresh water observed at 39 ft. in gravel. 
Lot 013 708815 4918873 5105090 Domestic 39 11.9 5 1.5 4.16 18.9 39 11.9 Fresh water observed at 39 ft. in gravel. 
Lot 013 708803 4918856 5103998 Domestic 58 17.7 12 3.7 9.99 45.4 62 18.9 Fresh water observed at 58 ft. in gravel. 
Lot 013 708688 4918980 5103995 Domestic 71 21.6 6 1.8 6.66 30.2 71 21.6 Fresh water observed at 71 ft. in clay and gravel. 
Lot 013 708714 4919121 5104001 Domestic 45 13.7 10 3.0 5.83 26.5 45 13.7 Fresh water observed at 45 ft. in sandy gravel. 
Lot 013 708735 4919123 5104420 Domestic 45 13.7 6 1.8 4 18.2 46 14.0 Fresh water observed at 45 ft. in gravel. 
Lot 013 708926 4919168 5104004 Domestic 25 7.6 0 0.0 8.32 37.8 30 9.1 Fresh water observed at 25 ft. in gravel. 
Lot 013 708951 4919180 5104003 Domestic 25 7.6 4 1.2 8.33 37.8 28 8.5 Fresh water observed at 25 ft. in gravel. 
Lot 013 708965 4919153 5106300 Domestic 40 12.2 0 0.0 8.33 37.8 42 12.8 Fresh water observed at 40 ft. in gravel. 
Lot 013 708965 4919143 5104733 Domestic 36 11.0 4 1.2 4 18.2 36 11.0
Lot 013 709075 4919133 5104539 Domestic 45 13.7 18 5.5 6.66 30.2 49 14.9 Fresh water observed at 45 ft. in gravel. 
Lot 013 709015 4919123 5105414 Domestic 46 14.0 12 3.7 6.66 30.2 46 14.0 Fresh water observed at 46 ft. in gravel. 
Lot 013 709075 4919093 5104538 Domestic 41 12.5 18 5.5 5.83 26.5 41 12.5 Fresh water observed at 41 ft. in gravel. 
Lot 013 709026 4919050 5106828 Domestic 35 10.7 15 4.6 8.33 37.8 35 10.7 Fresh water observed at 35 ft. in gravel. 
Lot 013 709115 4919073 5106263 Doemstic 40 12.2 8 2.4 5.83 26.5 42 12.8 Fresh water observed at 40 ft. in gravel. 
Lot 013 709085 4919053 5105793 Domestic 40 12.2 28 8.5 4.16 18.9 40 12.2 Fresh water observed at 40 ft. in gravel. 
Lot 013 708885 4919083 5104540 Domestic 39 11.9 12 3.7 5.83 26.5 39 11.9 Fresh water observed at 39 ft. in gravel. 
Lot 013 708865 4919083 5104734 Domestic 43 13.1 2 0.6 4.16 18.9 44 13.4 Fresh water observed at 43 ft. in gravel. 
Lot 013 708815 4919073 5109034 Domestic 48 14.6 0 0.0 4.16 18.9 48 14.6 Fresh water observed at 48 ft. in gravel. 
Lot 013 708680 4919117 7180253 Domestic 15.7 5.97 1.8 4.84 22.0 51.18 15.6
Lot 013 708665 4919223 5105206 Doemstic 57 17.4 0 0.0 4 18.2 59 18.0 Fresh water observed at 57 ft. in gravel. 
Lot 013 708723 4919159 5103997 Domestic 42 12.8 3 0.9 8.33 37.8 45 13.7 Fresh water observed at 42 ft. in sand and gravel. 
Lot 013 708785 4919173 5105027 Domestic 60 18.3 10 3.0 20.82 94.5 62 18.9 Fresh water observed at 60 ft. in sand. 
Lot 013 708795 4919203 5108022 Domestic 34 10.4 2 0.6 3.33 15.1 35 10.7 Fresh water observed at 34 ft. in gravel. 
Lot 013 708840 4919148 5106162 Domestic 61 18.6 8 2.4 8.33 37.8 61 18.6 Fresh water observed at 61 ft. in gravel. 
Lot 013 708863 4919215 5103992 Domestic 51 15.5 51 15.5 Fresh water observed at 51 ft. in gravel. 
Lot 013 708875 4919225 5106600 Domestic 38 11.6 1 0.3 11.66 52.9 41 12.5 Fresh water observed at 38 ft. in gravel. 
Lot 013 708919 4919222 5106862 Domestic 42 12.8 2 0.6 5.83 26.5 46 14.0 Fresh water observed at 42 ft. in gravel. 
Lot 013 708944 4919297 5106840 Domestic 35 10.7 3 0.9 5.83 26.5 38 11.6 Fresh water observed at 35 ft. in sand. 
Lot 013 708986 4919280 5106863 Domestic 34 10.4 2 0.6 5.83 26.5 37 11.3 Fresh water observed at 34 ft. in gravel. 
Lot 013 708983 4919305 5103993 Domestic 53 16.2 33 10.1 6.66 30.2 53 16.2 Fresh water observed at 53 ft. in gravel. 
Lot 013 708984 4919339 5106839 Domestic 30 9.1 2 0.6 8.33 37.8 31 9.4 Fresh water observed at 30 ft. in gravel. 
Lot 013 709061 4919300 5106599 Domestic 28 8.5 0 0.0 5.83 26.5 32 9.8 Fresh water observed at 28 ft. in gravel. 
Lot 013 709079 4919337 5103994 Domestic 65 19.8 8 2.4 8.32 37.8 65 19.8 Fresh water observed at 65 ft. in gravel. 
Lot 017 708593 4918896 5103963 Domestic 66 20.1 8 2.4 16.65 75.6 66 20.1 Fresh water observed at 66 ft. in gravel. 
Lot 022 708900 4918798 5105997 Domestic 42 12.8 25 7.6 8.33 37.8 44 13.4 Fresh water observed at 42 ft. in gravel. 

Concession 8
Lot 012 708695 4919519 7126130 Domestic 60 18.29 10.75 3.28 4.99 22.65 60 18.3 Fresh water observed at 60 ft. in gravel. 
Lot 012 708565 4919273 5109950 Domestic 44 13.41 4 1.22 45 13.7 Fresh water observed at 44 ft. in gravel. 
Lot 012 708505 4919191 5104061 Abandoned - Supply 
Lot 013 708786 4919751 5104066 Domestic 31 9.45 31 9.4 Fresh water observed at 31 ft. in gravel. 
Lot 013 708865 4919695 5112008 Domestic 48 14.63 8 2.44 8.33 37.82 50 15.2 Fresh water observed at 48 ft. in gravel. 
Lot 013 708874 4919692 5118333 Domestic 62 18.90 10 3.05 6.66 30.24 62 18.9 Fresh water observed at 62 ft. in gravel. 
Lot 013 708767 4919582 7149384 Abandoned - Other 
Lot 013 708757 4919581 7144540 Domestic 57 17.37 3 0.91 4.16 18.89 57 17.4 Fresh water observed at 57 ft. in gravel. 
Lot 013 708670 4919498 7292698 Wellhead was raised to meet regulation. 
Lot 013 708649 4919466 5104067 Domestic 31 9.45 4.99 22.65 31 9.4 Fresh water observed at 31 ft. in gravel. 
Lot 013 708577 4919345 5104068 Domestic 21 6.40 7 2.13 0.83 3.77 23 7.0 Fresh water observed at 21 ft. in gravel. 
Lot 013 708571 4919311 5104070 Domestic 32 9.75 12 3.66 8.33 37.82 33 10.1 Fresh water observed at 32 ft. in gravel. 
Lot 013 708789 4919294 5106597 Domestic 46 14.0 1 0.3 6.66 30.2 52 15.8 Fresh water observed at 46 ft. in gravel. 
Lot 013 708701 4919244 5104006 Domestic 48 14.6 18 5.5 6.66 30.2 48 14.6 Fresh water observed at 48 ft. in gravel. 
Lot 014 708990 4919717 5104073 Domestic 32 9.75 18 5.49 11.66 52.94 34 10.4 Fresh water observed at 32 ft. in gravel. 

90
Water Found Static Level REC Pump Rate Well Depth

Feet Metres Feet Metres Igpm L/min Feet Metres
TOTALS 4075.0 1257.8 744.7 227.0 549.1 2493.1 4274.2 1302.8

AVERAGE 46.8 14.3 9.2 2.8 6.9 31.2 48.6 14.8

MAXIMUM 80.0 24.4 35.0 10.7 20.8 94.5 80.0 24.4

MINIMUM 12.0 3.7 0.0 0.0 0.8 3.8 12.0 3.7

Project No.: 85260

MECP WELL SUMMARY

CommentsLot No. UTM

Number of Wells: 91

Well Record Summary - Overburden
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MECP Well Records – Pumping Tests 







Appendix G 

Sewage System Calculations Sheet 



























Appendix H 

Pumping Test Hydrographs 



D.M. Wills Associates Limited
150 Jameson Drive
Peterborough, Ontario
Canada K9J 0B9

P. 705.742.2297

F. 705.748.9944
E. wills@dmwills.com

Pumping Initiation Time: 8:32 am
Project No.: 85260

Hydrograph Created By: LT

Checked By: IAWell 1 (MECP ID A358381)

Date: May 12, 2023
Pumping Date: May 10, 2023
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WELL 1 (MECP WELL ID A358381) PUMP TEST CURVE

Assumed Static Water Level  - 1.71 mbtp Recovery Period

Pumping Rate 19 L/min (5 GPM)
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D.M. Wills Associates Limited
150 Jameson Drive
Peterborough, Ontario
Canada K9J 0B9

P. 705.742.2297

F. 705.748.9944
E. wills@dmwills.com

Pumping Initiation Time: 8:32 am
Project No.: 85260

Observation Well: Well 2 (MECP ID 
A358382)

Hydrograph Created By: LT

Checked By: IA

Date: May 12, 2023
Pumping Date: May 10, 2023
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WELL 1 (A358381) PUMPING TEST - OBSERVATION WELL - WELL 2

Assumed Static Water Level  - 2.36 mbtp Recovery Period
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D.M. Wills Associates Limited
150 Jameson Drive
Peterborough, Ontario
Canada K9J 0B9

P. 705.742.2297

F. 705.748.9944
E. wills@dmwills.com

Pumping Initiation Time: 8:10 am
Project No.: 85260

Observation Well - Well 1 (MECP ID 
A358381)

Hydrograph Created By: LT

Checked By: IA

Date: May 15, 2023
Pumping Date: May 11, 2023
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WELL 2 (MECP WELL ID A358382) PUMP TEST CURVE - OBSERVATION WELL 1

Assumed Static Water Level  - 1.70 mbtp Recovery Period

Pumping Rate 19 L/min (5 GPM)
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D.M. Wills Associates Limited
150 Jameson Drive
Peterborough, Ontario
Canada K9J 0B9

P. 705.742.2297

F. 705.748.9944
E. wills@dmwills.com

Pumping Initiation Time: 8:10 am
Project No.: 85260

Hydrograph Created By: LT

Checked By: IAWell 2 - MECP ID A358382

Date: May 15, 2023
Pumping Date: May 11, 2023
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Assumed Static Water Level  - 2.50 mbtp Recovery Period

Pumping Rate 19 L/min (5 GPM)
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Certificates of Analysis – Groundwater Pumping Tests 
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LABORATORY DETAILSCLIENT DETAILS
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Address

Telephone

Facsimile

Email

Project

Order Number

Samples

Laboratory

Project Specialist

Address

Telephone

Facsimile

Email

SGS Reference

Contact

Report Number

Date Reported

Ground Water (2) 

Lynsey Tuters

D.M. Wills -Peterborough

85260

Maarit Wolfe,  Hon.B.Sc

SGS Canada Inc.

705-652-2000

705-652-6365

Maarit.Wolfe@sgs.com
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CA14421-MAY23
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Approved
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COMMENTS

MAC - Maximum Acceptable Concentration

AO/OG - Aesthetic Objective / Operational Guideline

NR - Not reportable under applicable Provincial drinking water regulations as per client.

Temperature of Sample upon Receipt: 8 degrees C

Cooling Agent Present: YES

Custody Seal  Present: YES

Chain of Custody Number:031755
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FINAL REPORT CA14421-MAY23 R1

D.M. Wills -Peterborough

85260

Client:  

Project:  

Project Manager: Lynsey Tuters

L. Tuters/J. GormanSamplers:

Sample Number 7 8MATRIX: WATER

Sample Name 85260 Well 1 - 1 

hr

85260 Well 1 - 6 

hr

Sample Matrix Ground Water Ground WaterL1 = ODWS_AO_OG / WATER / - - Table 4 - Drinking Water - Reg O.169_03   

Sample Date 10/05/2023 10/05/2023L2 = ODWS_MAC / WATER / - - Table 1,2 and 3 - Drinking Water - Reg O.169_03 

Result  RL Result  UnitsParameter L2L1

General Chemistry

94.475.8%TUV Transmittance

253258mg/L as CaCO3 2Alkalinity 500

253258mg/L as CaCO3 2Bicarbonate

< 2< 2mg/L as CaCO3 2Carbonate

< 2< 2mg/L as CaCO3 2OH

< 3< 3TCU 3Colour 5

653650uS/cm 2Conductivity

995mg/L 2Total Suspended Solids

1475NTU 0.10Turbidity 15

0.06< 0.05mg/L 0.05Organic Nitrogen 0.15

0.07< 0.05as N mg/L 0.05Total Kjeldahl Nitrogen (N)

< 0.04< 0.04as N mg/L 0.04Ammonia+Ammonium (N)

11mg/L 1Dissolved Organic Carbon 5

11mg/L 1Total Organic Carbon

1.031.23- -9999Ion Ratio

377410mg/L -9999Total Dissolved Solids (calculated)

732816uS/cm -9999Conductivity (calculated)

0.460.58@ 4° C -9999Langeliers Index 4° C

7.567.45pHs @ 4°C -9999Saturation pH 4°C
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FINAL REPORT CA14421-MAY23 R1

D.M. Wills -Peterborough

85260

Client:  

Project:  

Project Manager: Lynsey Tuters

L. Tuters/J. GormanSamplers:

Sample Number 7 8MATRIX: WATER

Sample Name 85260 Well 1 - 1 

hr

85260 Well 1 - 6 

hr

Sample Matrix Ground Water Ground WaterL1 = ODWS_AO_OG / WATER / - - Table 4 - Drinking Water - Reg O.169_03   

Sample Date 10/05/2023 10/05/2023L2 = ODWS_MAC / WATER / - - Table 1,2 and 3 - Drinking Water - Reg O.169_03 

Result  RL Result  UnitsParameter L2L1

Metals and Inorganics

0.180.18mg/L 0.06Fluoride 1.5

< 0.3< 0.3mg/L 0.3Bromide

< 0.03< 0.03as N mg/L 0.03Nitrite (as N) 1

< 0.06< 0.06as N mg/L 0.06Nitrate (as N) 10

4143mg/L 2Sulphate 500

< 0.02< 0.02mg/L 0.02Sulphide

332404mg/L as CaCO3 0.05Hardness 100

0.0440.313mg/L 0.001Aluminum (total) 0.1

0.00040.0007mg/L 0.0002Arsenic (total) 0.01

0.0280.028mg/L 0.002Boron (total) 5

0.1690.184mg/L 0.00008Barium (total) 1

< 0.0000070.000025mg/L 0.000007Beryllium (total)

< 0.00001< 0.00001mg/L 0.00001Bismuth (total)

0.0000370.000221mg/L 0.000004Cobalt (total)

101129mg/L 0.01Calcium (total)

< 0.0000030.000004mg/L 0.000003Cadmium (total) 0.005

0.00070.0030mg/L 0.0002Copper (total) 1

0.000290.00098mg/L 0.00008Chromium (total) 0.05

0.8681.92mg/L 0.007Iron (total) 0.3

2.542.82mg/L 0.009Potassium (total)

19.719.9mg/L 0.001Magnesium (total)
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FINAL REPORT CA14421-MAY23 R1

D.M. Wills -Peterborough

85260

Client:  

Project:  

Project Manager: Lynsey Tuters

L. Tuters/J. GormanSamplers:

Sample Number 7 8MATRIX: WATER

Sample Name 85260 Well 1 - 1 

hr

85260 Well 1 - 6 

hr

Sample Matrix Ground Water Ground WaterL1 = ODWS_AO_OG / WATER / - - Table 4 - Drinking Water - Reg O.169_03   

Sample Date 10/05/2023 10/05/2023L2 = ODWS_MAC / WATER / - - Table 1,2 and 3 - Drinking Water - Reg O.169_03 

Result  RL Result  UnitsParameter L2L1

Metals and Inorganics (continued)

0.02750.0785mg/L 0.00001Manganese (total) 0.05

0.000990.00112mg/L 0.00004Molybdenum (total)

0.00060.0010mg/L 0.0001Nickel (total)

15.516.1mg/L 0.01Sodium (total) 20200

0.0090.083mg/L 0.003Phosphorus (total)

0.000130.00063mg/L 0.00009Lead (total) 0.01

8.689.40mg/L 0.02Silicon (total)

< 0.00005< 0.00005mg/L 0.00005Silver (total)

0.3930.435mg/L 0.00008Strontium (total)

< 0.0000050.000007mg/L 0.000005Thallium (total)

0.000080.00007mg/L 0.00006Tin (total)

0.004390.02280mg/L 0.00005Titanium (total)

< 0.0009< 0.0009mg/L 0.0009Antimony (total) 0.006

< 0.00004< 0.00004mg/L 0.00004Selenium (total) 0.05

0.001340.00232mg/L 0.000002Uranium (total) 0.02

0.000160.00070mg/L 0.00001Vanadium (total)

0.0040.005mg/L 0.002Zinc (total) 5

7.449.01meq/L -9999Cation sum

7.207.31meq/L -9999Anion Sum

1.6610.45% difference -9999Anion-Cation Balance
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FINAL REPORT CA14421-MAY23 R1

D.M. Wills -Peterborough

85260

Client:  

Project:  

Project Manager: Lynsey Tuters

L. Tuters/J. GormanSamplers:

Sample Number 7 8MATRIX: WATER

Sample Name 85260 Well 1 - 1 

hr

85260 Well 1 - 6 

hr

Sample Matrix Ground Water Ground WaterL1 = ODWS_AO_OG / WATER / - - Table 4 - Drinking Water - Reg O.169_03   

Sample Date 10/05/2023 10/05/2023L2 = ODWS_MAC / WATER / - - Table 1,2 and 3 - Drinking Water - Reg O.169_03 

Result  RL Result  UnitsParameter L2L1

Microbiology

10cfu/100mL 0Total Coliform 0

00cfu/100mL 0E. Coli 0

4985cfu/1mL 0Heterotrophic Plate Count (HPC)

Other (ORP)

8.028.03No unit 0.05pH 8.5

4645mg/L 1Chloride 250

< 0.00001< 0.00001mg/L 0.00001Mercury (total)

Phenols

0.002< 0.002mg/L 0.0024AAP-Phenolics
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CA14421-MAY23 R1FINAL REPORT

EXCEEDANCE SUMMARY

ODWS_MAC / 

WATER / - - Table 

1,2 and 3 - 

Drinking Water - 

Reg O.169_03

ODWS_AO_OG / 

WATER / - - Table 4 

- Drinking Water - 

Reg O.169_03

Result  UnitsMethodParameter L2  L1  

85260 Well 1 - 1 hr

5 1Turbidity NTU 75SM 2130

0.1Aluminum mg/L 0.313SM 3030/EPA 200.8

100Hardness mg/L as CaCO3 404SM 3030/EPA 200.8

0.3Iron mg/L 1.92SM 3030/EPA 200.8

0.05Manganese mg/L 0.0785SM 3030/EPA 200.8

85260 Well 1 - 6 hr

0Total Coliform cfu/100mL 1OMOE 

MICROMFDC-E3407A

5 1Turbidity NTU 14SM 2130

100Hardness mg/L as CaCO3 332SM 3030/EPA 200.8

0.3Iron mg/L 0.868SM 3030/EPA 200.8

20230517
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CA14421-MAY23 R1FINAL REPORT

QC SUMMARY

Alkalinity

Method: SM 2320  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Alkalinity EWL0306-MAY23 mg/L as 

CaCO3

2 20 80 120< 2 ND 102 NA

Ammonia by SFA

Method: SM 4500  | Internal ref.: ME-CA-[ENV]SFA-LAK-AN-007

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Ammonia+Ammonium (N) SKA0128-MAY23 mg/L 0.04 10 75 12590 110<0.04 ND 101 92

20230517
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CA14421-MAY23 R1FINAL REPORT

QC SUMMARY

Anions by discrete analyzer

Method: US EPA 325.2  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-026

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Chloride DIO5066-MAY23 mg/L 1 20 75 12580 120<1 ND 108 116

Sulphate DIO5066-MAY23 mg/L 2 20 75 12580 120<2 2 106 96

Anions by IC

Method: EPA300/MA300-Ions1.3  | Internal ref.: ME-CA-[ENV]IC-LAK-AN-001

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Bromide DIO0326-MAY23 mg/L 0.3 20 75 12590 110<0.3 ND 98 88

Nitrite (as N) DIO0326-MAY23 mg/L 0.03 20 75 12590 110<0.03 ND 98 105

Nitrate (as N) DIO0326-MAY23 mg/L 0.06 20 75 12590 110<0.06 2 102 106

Bromide DIO0328-MAY23 mg/L 0.3 20 75 12590 110<0.3 ND 100 86

Nitrite (as N) DIO0328-MAY23 mg/L 0.03 20 75 12590 110<0.03 ND 99 99

Nitrate (as N) DIO0328-MAY23 mg/L 0.06 20 75 12590 110<0.06 ND 98 94

20230517
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CA14421-MAY23 R1FINAL REPORT

QC SUMMARY

Carbon by SFA

Method: SM 5310  | Internal ref.: ME-CA-[ENV]SFA-LAK-AN-009

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Dissolved Organic Carbon SKA0129-MAY23 mg/L 1 20 75 12590 110<1 1 100 98

Total Organic Carbon SKA0129-MAY23 mg/L 1 20 75 12590 110<1 1 100 98

Carbonate/Bicarbonate

Method: SM 2320  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Carbonate EWL0306-MAY23 mg/L as 

CaCO3

2 10 90 110< 2 ND NA NA

Bicarbonate EWL0306-MAY23 mg/L as 

CaCO3

2 10 90 110< 2 ND NA NA

OH EWL0306-MAY23 mg/L as 

CaCO3

2 10 90 110< 2 ND NA NA

20230517
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CA14421-MAY23 R1FINAL REPORT

QC SUMMARY

Colour

Method: SM 2120  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-002

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Colour EWL0293-MAY23 TCU 3 10 80 120< 3 ND 105 NA

Conductivity

Method: SM 2510  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Conductivity EWL0306-MAY23 uS/cm 2 20 90 110< 2 0 99 NA

Fluoride by Specific Ion Electrode

Method: SM 4500  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-014

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Fluoride EWL0336-MAY23 mg/L 0.06 10 75 12590 110<0.06 ND 101 95

20230517
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CA14421-MAY23 R1FINAL REPORT

QC SUMMARY

Mercury by CVAAS

Method: EPA 7471A/SM 3112B  | Internal ref.: ME-CA-[ENV]SPE-LAK-AN-004

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Mercury (total) EHG0026-MAY23 mg/L 0.00001 20 70 13080 120< 0.00001 0 103 99

20230517
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CA14421-MAY23 R1FINAL REPORT

QC SUMMARY

Metals in aqueous samples - ICP-MS

Method: SM 3030/EPA 200.8  | Internal ref.: ME-CA-[ENV]SPE-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Silver (total) EMS0093-MAY23 mg/L 0.00005 20 70 13090 110<0.00005 ND 105 94

Aluminum (total) EMS0093-MAY23 mg/L 0.001 20 70 13090 110<0.001 1 104 121

Arsenic (total) EMS0093-MAY23 mg/L 0.0002 20 70 13090 110<0.0002 2 103 102

Barium (total) EMS0093-MAY23 mg/L 0.00008 20 70 13090 110<0.00008 0 95 100

Beryllium (total) EMS0093-MAY23 mg/L 0.000007 20 70 13090 110<0.000007 ND 96 93

Boron (total) EMS0093-MAY23 mg/L 0.002 20 70 13090 110<0.002 ND 101 98

Bismuth (total) EMS0093-MAY23 mg/L 0.00001 20 70 13090 110<0.00001 ND 96 79

Calcium (total) EMS0093-MAY23 mg/L 0.01 20 70 13090 110<0.01 1 101 92

Cadmium (total) EMS0093-MAY23 mg/L 0.000003 20 70 13090 110<0.000003 ND 103 111

Cobalt (total) EMS0093-MAY23 mg/L 0.000004 20 70 13090 110<0.000004 12 103 101

Chromium (total) EMS0093-MAY23 mg/L 0.00008 20 70 13090 110<0.00008 ND 104 101

Copper (total) EMS0093-MAY23 mg/L 0.0002 20 70 13090 110<0.0002 ND 104 105

Iron (total) EMS0093-MAY23 mg/L 0.007 20 70 13090 110<0.007 ND 105 125

Potassium (total) EMS0093-MAY23 mg/L 0.009 20 70 13090 110<0.009 1 105 83

Magnesium (total) EMS0093-MAY23 mg/L 0.001 20 70 13090 110<0.001 0 98 95

Manganese (total) EMS0093-MAY23 mg/L 0.00001 20 70 13090 110<0.00001 1 105 85

Molybdenum (total) EMS0093-MAY23 mg/L 0.00004 20 70 13090 110<0.00004 0 107 105

Sodium (total) EMS0093-MAY23 mg/L 0.01 20 70 13090 110<0.01 1 100 98

Nickel (total) EMS0093-MAY23 mg/L 0.0001 20 70 13090 110<0.0001 ND 105 100

Lead (total) EMS0093-MAY23 mg/L 0.00009 20 70 13090 110<0.00009 ND 98 98

20230517
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CA14421-MAY23 R1FINAL REPORT

QC SUMMARY

Metals in aqueous samples - ICP-MS (continued)

Method: SM 3030/EPA 200.8  | Internal ref.: ME-CA-[ENV]SPE-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Phosphorus (total) EMS0093-MAY23 mg/L 0.003 20 70 13090 110<0.003 ND 102 NV

Antimony (total) EMS0093-MAY23 mg/L 0.0009 20 70 13090 110<0.0009 ND 101 95

Selenium (total) EMS0093-MAY23 mg/L 0.00004 20 70 13090 110<0.00004 ND 100 126

Silicon (total) EMS0093-MAY23 mg/L 0.02 20 70 13090 110<0.02 1 104 NV

Tin (total) EMS0093-MAY23 mg/L 0.00006 20 70 13090 110<0.00006 ND 100 NV

Strontium (total) EMS0093-MAY23 mg/L 0.00008 20 70 13090 110<0.00008 1 100 105

Titanium (total) EMS0093-MAY23 mg/L 0.00005 20 70 13090 110<0.00005 19 105 NV

Thallium (total) EMS0093-MAY23 mg/L 0.000005 20 70 13090 110<0.000005 ND 96 90

Uranium (total) EMS0093-MAY23 mg/L 0.000002 20 70 13090 110<0.000002 2 94 80

Vanadium (total) EMS0093-MAY23 mg/L 0.00001 20 70 13090 110<0.00001 1 105 105

Zinc (total) EMS0093-MAY23 mg/L 0.002 20 70 13090 110<0.002 ND 102 108

20230517
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CA14421-MAY23 R1FINAL REPORT

QC SUMMARY

Microbiology

Method: OMOE MICROMFDC-E3407A  | Internal ref.: ME-CA-[ENV]MIC-LAK-AN-001

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

E. Coli BAC9211-MAY23 cfu/100mL - ACCEPTED ACCEPTE

D

Heterotrophic Plate Count (HPC) BAC9211-MAY23 cfu/1mL - ACCEPTED ACCEPTE

D

Total Coliform BAC9211-MAY23 cfu/100mL - ACCEPTED ACCEPTE

D

pH

Method: SM 4500  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

pH EWL0306-MAY23 No unit 0.05 NA 0 100 NA

20230517
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CA14421-MAY23 R1FINAL REPORT

QC SUMMARY

Phenols by SFA

Method: SM 5530B-D  | Internal ref.: ME-CA-[ENV]SFA-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

4AAP-Phenolics SKA0145-MAY23 mg/L 0.002 10 75 12580 120<0.002 ND 98 96

Sulphide by SFA

Method: SM 4500  | Internal ref.: ME-CA-[ENV]SFA-LAK-AN-008

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Sulphide SKA0126-MAY23 mg/L 0.02 20 75 12580 120<0.02 ND 100 NA

Suspended Solids

Method: SM 2540D  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-004

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Total Suspended Solids EWL0425-MAY23 mg/L 2 10 90 110< 2 3 104 NA

20230517
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CA14421-MAY23 R1FINAL REPORT

QC SUMMARY

Total Nitrogen

Method: SM 4500-N C/4500-NO3- F  | Internal ref.: ME-CA-[ENV]SFA-LAK-AN-002

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Total Kjeldahl Nitrogen (N) SKA0131-MAY23 mg/L 0.05 10 75 12590 110<0.05 ND 104 105

Turbidity

Method: SM 2130  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-003

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Turbidity EWL0300-MAY23 NTU 0.10 10 90 110< 0.10 1 99 NA

20230517
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CA14421-MAY23 R1FINAL REPORT

QC SUMMARY

Method Blank: a blank matrix that is carried through the entire analytical procedure.  Used to assess laboratory contamination.

Duplicate:  Paired analysis of a separate portion of the same sample that is carried through the entire analytical procedure.  Used to evaluate measurement precision.

LCS/Spike Blank: Laboratory control sample or spike blank refer to a blank matrix to which a known amount of analyte has been added.  Used to evaluate analyte recovery and laboratory accuracy without sample matrix effects.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added.  Used to evaluate laboratory accuracy with sample matrix effects.

Reference Material:  a material or substance matrix matched to the samples that contains a known amount of the analyte of interest.  A reference material may be used in place of a matrix spike.

RL: Reporting limit

RPD: Relative percent difference

AC:  Acceptance criteria

Multielement Scan Qualifier: as the number of analytes in a scan increases, so does the chance of a limit exceedance by random chance as opposed to a real method problem. Thus, in multielement scans, for the LCS and matrix spike, up to 10% of the 

analytes may exceed the quoted limits by up to 10% absolute and the spike is considered acceptable.

Duplicate Qualifier: for duplicates as the measured result approaches the RL, the uncertainty associated with the value increases dramatically, thus duplicate acceptance limits apply only where the average of the two duplicates is greater than five times the RL. 

Matrix Spike Qualifier: for matrix spikes, as the concentration of the native analyte increases, the uncertainty of the matrix spike recovery increases. Thus, the matrix spike acceptance limits apply only when the concentration of the matrix spike is greater than or 

equal to the concentration of the native analyte.

20230517
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CA14421-MAY23 R1FINAL REPORT

FOOTNOTES

Insufficient sample for analysis.

Reporting Limit.

Reporting limit raised.

Reporting limit lowered.

The sample was not analysed for this analyte

Non Detect

NSS

RL

↑

↓

NA

ND

LEGEND

Results relate only to the sample tested.

Data reported represent the sample as submitted to SGS. Solid samples expressed on a dry weight basis.

"Temperature Upon Receipt" is representative of the whole shipment and may not reflect the temperature of individual samples.

Analysis conducted on samples submitted pursuant to or as part of Reg. 153/04, are in accordance to the "Protocol for Analytical Methods Used in the Assessment of Properties 

under Part XV.1 of the Environmental Protection Act and Excess Soil Quality" published by the Ministry and dated March 9, 2004 as amended.

SGS provides criteria information (such as regulatory or guideline limits and summary of limit exceedances) as a service. Every attempt is made to ensure the criteria information 

in this report is accurate and current, however, it is not guaranteed. Comparison to the most current criteria is the responsibility of the client and SGS assumes no responsibility for 

the accuracy of the criteria levels indicated.

SGS Canada Inc. statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation. 

This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and accessible at 

http://www.sgs.com/terms_and_conditions.htm. 

The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any other holder of this document is advised that information 

contained hereon reflects the Company's findings at the time of its intervention only and within the limits of Client's instructions, if any. The Company's sole responsibility is to its 

Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. Reproduction of this analytical 

report in full or in part is prohibited.

This report supersedes all previous versions.

-- End of Analytical Report --
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FINAL REPORT CA14319-MAY23 R1

D.M. Wills -Peterborough

85260

Client:  

Project:  

Project Manager: Lynsey Tuters

J.GormanSamplers:

Sample Number 7 8MATRIX: WATER

Sample Name 85260 Well 2 - 

1hr

85260 Well 2 - 

6hr

Sample Matrix Ground Water Ground WaterL1 = ODWS_AO_OG / WATER / - - Table 4 - Drinking Water - Reg O.169_03   

Sample Date 11/05/2023 11/05/2023L2 = ODWS_MAC / WATER / - - Table 1,2 and 3 - Drinking Water - Reg O.169_03 

Result  RL Result  UnitsParameter L2L1

General Chemistry

93.592.5%TUV Transmittance

254272mg/L as CaCO3 2Alkalinity 500

254272mg/L as CaCO3 2Bicarbonate

< 2< 2mg/L as CaCO3 2Carbonate

< 2< 2mg/L as CaCO3 2OH

< 3< 3TCU 3Colour 5

639641uS/cm 2Conductivity

33mg/L 2Total Suspended Solids

1113NTU 0.10Turbidity 15

< 0.05< 0.05mg/L 0.05Organic Nitrogen 0.15

< 0.05< 0.05as N mg/L 0.05Total Kjeldahl Nitrogen (N)

< 0.04< 0.04as N mg/L 0.04Ammonia+Ammonium (N)

< 1< 1mg/L 1Dissolved Organic Carbon 5

< 1< 1mg/L 1Total Organic Carbon

0.900.85- -9999Ion Ratio

354372mg/L -9999Total Dissolved Solids (calculated)

678706uS/cm -9999Conductivity (calculated)

0.210.19@ 4° C -9999Langeliers Index 4° C

7.647.61pHs @ 4°C -9999Saturation pH 4°C
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FINAL REPORT CA14319-MAY23 R1

D.M. Wills -Peterborough

85260

Client:  

Project:  

Project Manager: Lynsey Tuters

J.GormanSamplers:

Sample Number 7 8MATRIX: WATER

Sample Name 85260 Well 2 - 

1hr

85260 Well 2 - 

6hr

Sample Matrix Ground Water Ground WaterL1 = ODWS_AO_OG / WATER / - - Table 4 - Drinking Water - Reg O.169_03   

Sample Date 11/05/2023 11/05/2023L2 = ODWS_MAC / WATER / - - Table 1,2 and 3 - Drinking Water - Reg O.169_03 

Result  RL Result  UnitsParameter L2L1

Metals and Inorganics

0.190.22mg/L 0.06Fluoride 1.5

< 0.3< 0.3mg/L 0.3Bromide

< 0.03< 0.03as N mg/L 0.03Nitrite (as N) 1

< 0.06< 0.06as N mg/L 0.06Nitrate (as N) 10

4144mg/L 2Sulphate 500

< 0.02< 0.02mg/L 0.02Sulphide

285286mg/L as CaCO3 0.05Hardness 100

< 0.0010.002mg/L 0.001Aluminum (total) 0.1

< 0.00020.0002mg/L 0.0002Arsenic (total) 0.01

0.0340.022mg/L 0.002Boron (total) 5

0.1410.149mg/L 0.00008Barium (total) 1

< 0.000007< 0.000007mg/L 0.000007Beryllium (total)

< 0.00001< 0.00001mg/L 0.00001Bismuth (total)

0.0000120.000020mg/L 0.000004Cobalt (total)

83.483.7mg/L 0.01Calcium (total)

< 0.000003< 0.000003mg/L 0.000003Cadmium (total) 0.005

0.00020.0008mg/L 0.0002Copper (total) 1

< 0.00008< 0.00008mg/L 0.00008Chromium (total) 0.05

0.8150.945mg/L 0.007Iron (total) 0.3

2.152.20mg/L 0.009Potassium (total)

18.718.7mg/L 0.001Magnesium (total)
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FINAL REPORT CA14319-MAY23 R1

D.M. Wills -Peterborough

85260

Client:  

Project:  

Project Manager: Lynsey Tuters

J.GormanSamplers:

Sample Number 7 8MATRIX: WATER

Sample Name 85260 Well 2 - 

1hr

85260 Well 2 - 

6hr

Sample Matrix Ground Water Ground WaterL1 = ODWS_AO_OG / WATER / - - Table 4 - Drinking Water - Reg O.169_03   

Sample Date 11/05/2023 11/05/2023L2 = ODWS_MAC / WATER / - - Table 1,2 and 3 - Drinking Water - Reg O.169_03 

Result  RL Result  UnitsParameter L2L1

Metals and Inorganics (continued)

0.02080.0229mg/L 0.00001Manganese (total) 0.05

0.001040.00139mg/L 0.00004Molybdenum (total)

0.00040.0004mg/L 0.0001Nickel (total)

14.315.1mg/L 0.01Sodium (total) 20200

< 0.003< 0.003mg/L 0.003Phosphorus (total)

< 0.000090.00011mg/L 0.00009Lead (total) 0.01

7.327.61mg/L 0.02Silicon (total)

< 0.00005< 0.00005mg/L 0.00005Silver (total)

0.3890.388mg/L 0.00008Strontium (total)

< 0.000005< 0.000005mg/L 0.000005Thallium (total)

0.000110.00032mg/L 0.00006Tin (total)

0.000110.00016mg/L 0.00005Titanium (total)

< 0.0009< 0.0009mg/L 0.0009Antimony (total) 0.006

< 0.000040.00006mg/L 0.00004Selenium (total) 0.05

0.0004410.000432mg/L 0.000002Uranium (total) 0.02

0.000040.00005mg/L 0.00001Vanadium (total)

0.0030.004mg/L 0.002Zinc (total) 5

6.446.49meq/L -9999Cation sum

7.117.63meq/L -9999Anion Sum

-5.01-8.06% difference -9999Anion-Cation Balance



 6 / 20

FINAL REPORT CA14319-MAY23 R1

D.M. Wills -Peterborough

85260

Client:  

Project:  

Project Manager: Lynsey Tuters

J.GormanSamplers:

Sample Number 7 8MATRIX: WATER

Sample Name 85260 Well 2 - 

1hr

85260 Well 2 - 

6hr

Sample Matrix Ground Water Ground WaterL1 = ODWS_AO_OG / WATER / - - Table 4 - Drinking Water - Reg O.169_03   

Sample Date 11/05/2023 11/05/2023L2 = ODWS_MAC / WATER / - - Table 1,2 and 3 - Drinking Water - Reg O.169_03 

Result  RL Result  UnitsParameter L2L1

Microbiology

00cfu/100mL 0Total Coliform 0

00cfu/100mL 0E. Coli 0

2674cfu/1mL 0Heterotrophic Plate Count (HPC)

Other (ORP)

7.857.80No unit 0.05pH 8.5

4245mg/L 1Chloride 250

< 0.00001< 0.00001mg/L 0.00001Mercury (total)

Phenols

< 0.002< 0.002mg/L 0.0024AAP-Phenolics
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CA14319-MAY23 R1FINAL REPORT

EXCEEDANCE SUMMARY

ODWS_MAC / 

WATER / - - Table 

1,2 and 3 - 

Drinking Water - 

Reg O.169_03

ODWS_AO_OG / 

WATER / - - Table 4 

- Drinking Water - 

Reg O.169_03

Result  UnitsMethodParameter L2  L1  

85260 Well 2 - 1hr

5 1Turbidity NTU 13SM 2130

100Hardness mg/L as CaCO3 286SM 3030/EPA 200.8

0.3Iron mg/L 0.945SM 3030/EPA 200.8

85260 Well 2 - 6hr

5 1Turbidity NTU 11SM 2130

100Hardness mg/L as CaCO3 285SM 3030/EPA 200.8

0.3Iron mg/L 0.815SM 3030/EPA 200.8

20230519
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CA14319-MAY23 R1FINAL REPORT

QC SUMMARY

Alkalinity

Method: SM 2320  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Alkalinity EWL0342-MAY23 mg/L as 

CaCO3

2 20 80 120< 2 2 98 NA

Ammonia by SFA

Method: SM 4500  | Internal ref.: ME-CA-[ENV]SFA-LAK-AN-007

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Ammonia+Ammonium (N) SKA0142-MAY23 mg/L 0.04 10 75 12590 110<0.04 ND 100 93

20230519
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CA14319-MAY23 R1FINAL REPORT

QC SUMMARY

Anions by discrete analyzer

Method: US EPA 325.2  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-026

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Chloride DIO5076-MAY23 mg/L 1 20 75 12580 120<1 2 111 78

Sulphate DIO5076-MAY23 mg/L 2 20 75 12580 120<2 3 110 103

Chloride DIO5077-MAY23 mg/L 1 20 75 12580 120<1 6 104 99

Sulphate DIO5077-MAY23 mg/L 2 20 75 12580 120<2 9 107 101

Anions by IC

Method: EPA300/MA300-Ions1.3  | Internal ref.: ME-CA-[ENV]IC-LAK-AN-001

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Bromide DIO0357-MAY23 mg/L 0.3 20 75 12590 110<0.3 ND 99 94

Nitrite (as N) DIO0357-MAY23 mg/L 0.03 20 75 12590 110<0.03 ND 99 99

Nitrate (as N) DIO0357-MAY23 mg/L 0.06 20 75 12590 110<0.06 1 103 105

Bromide DIO0358-MAY23 mg/L 0.3 20 75 12590 110<0.3 ND 101 95

Nitrite (as N) DIO0358-MAY23 mg/L 0.03 20 75 12590 110<0.03 ND 99 97

Nitrate (as N) DIO0358-MAY23 mg/L 0.06 20 75 12590 110<0.06 ND 100 101

20230519
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CA14319-MAY23 R1FINAL REPORT

QC SUMMARY

Carbon by SFA

Method: SM 5310  | Internal ref.: ME-CA-[ENV]SFA-LAK-AN-009

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Dissolved Organic Carbon SKA0144-MAY23 mg/L 1 20 75 12590 110<1 ND 96 100

Total Organic Carbon SKA0144-MAY23 mg/L 1 20 75 12590 110<1 ND 96 100

Carbonate/Bicarbonate

Method: SM 2320  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Carbonate EWL0342-MAY23 mg/L as 

CaCO3

2 10 90 110< 2 ND NA NA

Bicarbonate EWL0342-MAY23 mg/L as 

CaCO3

2 10 90 1102 ND NA NA

OH EWL0342-MAY23 mg/L as 

CaCO3

2 10 90 110< 2 ND NA NA

20230519
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CA14319-MAY23 R1FINAL REPORT

QC SUMMARY

Colour

Method: SM 2120  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-002

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Colour EWL0328-MAY23 TCU 3 10 80 120< 3 4 105 NA

Conductivity

Method: SM 2510  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Conductivity EWL0342-MAY23 uS/cm 2 20 90 1105 0 99 NA

Fluoride by Specific Ion Electrode

Method: SM 4500  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-014

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Fluoride EWL0336-MAY23 mg/L 0.06 10 75 12590 110<0.06 ND 101 95

20230519
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CA14319-MAY23 R1FINAL REPORT

QC SUMMARY

Mercury by CVAAS

Method: EPA 7471A/SM 3112B  | Internal ref.: ME-CA-[ENV]SPE-LAK-AN-004

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Mercury (total) EHG0027-MAY23 mg/L 0.00001 20 70 13080 120< 0.00001 0 116 115

20230519
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CA14319-MAY23 R1FINAL REPORT

QC SUMMARY

Metals in aqueous samples - ICP-MS

Method: SM 3030/EPA 200.8  | Internal ref.: ME-CA-[ENV]SPE-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Silver (total) EMS0108-MAY23 mg/L 0.00005 20 70 13090 110<0.00005 ND 100 91

Aluminum (total) EMS0108-MAY23 mg/L 0.001 20 70 13090 110<0.001 5 101 106

Arsenic (total) EMS0108-MAY23 mg/L 0.0002 20 70 13090 110<0.0002 2 99 110

Barium (total) EMS0108-MAY23 mg/L 0.00008 20 70 13090 110<0.00008 3 97 108

Beryllium (total) EMS0108-MAY23 mg/L 0.000007 20 70 13090 110<0.000007 ND 104 109

Boron (total) EMS0108-MAY23 mg/L 0.002 20 70 13090 110<0.002 4 106 99

Bismuth (total) EMS0108-MAY23 mg/L 0.00001 20 70 13090 110<0.00001 ND 97 88

Calcium (total) EMS0108-MAY23 mg/L 0.01 20 70 13090 110<0.01 1 98 97

Cadmium (total) EMS0108-MAY23 mg/L 0.000003 20 70 13090 110<0.000003 ND 99 114

Cobalt (total) EMS0108-MAY23 mg/L 0.000004 20 70 13090 110<0.000004 1 97 97

Chromium (total) EMS0108-MAY23 mg/L 0.00008 20 70 13090 110<0.00008 ND 97 121

Copper (total) EMS0108-MAY23 mg/L 0.0002 20 70 13090 110<0.0002 0 99 103

Iron (total) EMS0108-MAY23 mg/L 0.007 20 70 13090 110<0.007 0 100 NV

Potassium (total) EMS0108-MAY23 mg/L 0.009 20 70 13090 110<0.009 2 105 98

Magnesium (total) EMS0108-MAY23 mg/L 0.001 20 70 13090 110<0.001 1 104 100

Manganese (total) EMS0108-MAY23 mg/L 0.00001 20 70 13090 110<0.00001 2 100 107

Molybdenum (total) EMS0108-MAY23 mg/L 0.00004 20 70 13090 110<0.00004 ND 98 99

Sodium (total) EMS0108-MAY23 mg/L 0.01 20 70 13090 110<0.01 1 100 95

Nickel (total) EMS0108-MAY23 mg/L 0.0001 20 70 13090 110<0.0001 2 99 98

Lead (total) EMS0108-MAY23 mg/L 0.00009 20 70 13090 110<0.00009 ND 101 90

20230519
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CA14319-MAY23 R1FINAL REPORT

QC SUMMARY

Metals in aqueous samples - ICP-MS (continued)

Method: SM 3030/EPA 200.8  | Internal ref.: ME-CA-[ENV]SPE-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Phosphorus (total) EMS0108-MAY23 mg/L 0.003 20 70 13090 110<0.003 12 99 NV

Antimony (total) EMS0108-MAY23 mg/L 0.0009 20 70 13090 110<0.0009 ND 103 109

Selenium (total) EMS0108-MAY23 mg/L 0.00004 20 70 13090 110<0.00004 ND 92 110

Silicon (total) EMS0108-MAY23 mg/L 0.02 20 70 13090 110<0.02 1 100 NV

Tin (total) EMS0108-MAY23 mg/L 0.00006 20 70 13090 110<0.00006 3 105 NV

Strontium (total) EMS0108-MAY23 mg/L 0.00008 20 70 13090 110<0.00008 1 100 80

Titanium (total) EMS0108-MAY23 mg/L 0.00005 20 70 13090 110<0.00005 ND 108 NV

Thallium (total) EMS0108-MAY23 mg/L 0.000005 20 70 13090 110<0.000005 ND 101 96

Uranium (total) EMS0108-MAY23 mg/L 0.000002 20 70 13090 110<0.000002 7 98 95

Vanadium (total) EMS0108-MAY23 mg/L 0.00001 20 70 13090 110<0.00001 4 98 98

Zinc (total) EMS0108-MAY23 mg/L 0.002 20 70 13090 110<0.002 ND 100 111

Boron (total) EMS0139-MAY23 mg/L 0.002 20 70 13090 110<0.002 4 106 104

20230519
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CA14319-MAY23 R1FINAL REPORT

QC SUMMARY

Microbiology

Method: OMOE MICROMFDC-E3407A  | Internal ref.: ME-CA-[ENV]MIC-LAK-AN-001

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

E. Coli BAC9233-MAY23 cfu/100mL - ACCEPTED ACCEPTE

D

Heterotrophic Plate Count (HPC) BAC9233-MAY23 cfu/1mL - ACCEPTED ACCEPTE

D

Total Coliform BAC9233-MAY23 cfu/100mL - ACCEPTED ACCEPTE

D

pH

Method: SM 4500  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

pH EWL0342-MAY23 No unit 0.05 NA 0 100 NA

20230519
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CA14319-MAY23 R1FINAL REPORT

QC SUMMARY

Phenols by SFA

Method: SM 5530B-D  | Internal ref.: ME-CA-[ENV]SFA-LAK-AN-006

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

4AAP-Phenolics SKA0145-MAY23 mg/L 0.002 10 75 12580 120<0.002 ND 98 96

Sulphide by SFA

Method: SM 4500  | Internal ref.: ME-CA-[ENV]SFA-LAK-AN-008

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Sulphide SKA0149-MAY23 mg/L 0.02 20 75 12580 120<0.02 ND 96 NA

Suspended Solids

Method: SM 2540D  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-004

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Total Suspended Solids EWL0320-MAY23 mg/L 2 10 90 110< 2 1 97 NA

20230519
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CA14319-MAY23 R1FINAL REPORT

QC SUMMARY

Total Nitrogen

Method: SM 4500-N C/4500-NO3- F  | Internal ref.: ME-CA-[ENV]SFA-LAK-AN-002

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Total Kjeldahl Nitrogen (N) SKA0148-MAY23 mg/L 0.05 10 75 12590 110<0.05 0 105 106

Turbidity

Method: SM 2130  | Internal ref.: ME-CA-[ENV]EWL-LAK-AN-003

   Parameter RLUnits Method 

Blank

Duplicate

RPD AC

(%)

LCS/Spike Blank

Spike

Recovery

(%)

Recovery Limits 

(%) 

Low High

QC batch 

Reference

Matrix Spike / Ref. 

Material
Spike

Recovery

(%)

Recovery Limits 

(%) 

HighLow

Turbidity EWL0319-MAY23 NTU 0.10 10 90 110< 0.10 ND 99 NA

20230519
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CA14319-MAY23 R1FINAL REPORT

QC SUMMARY

Method Blank: a blank matrix that is carried through the entire analytical procedure.  Used to assess laboratory contamination.

Duplicate:  Paired analysis of a separate portion of the same sample that is carried through the entire analytical procedure.  Used to evaluate measurement precision.

LCS/Spike Blank: Laboratory control sample or spike blank refer to a blank matrix to which a known amount of analyte has been added.  Used to evaluate analyte recovery and laboratory accuracy without sample matrix effects.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added.  Used to evaluate laboratory accuracy with sample matrix effects.

Reference Material:  a material or substance matrix matched to the samples that contains a known amount of the analyte of interest.  A reference material may be used in place of a matrix spike.

RL: Reporting limit

RPD: Relative percent difference

AC:  Acceptance criteria

Multielement Scan Qualifier: as the number of analytes in a scan increases, so does the chance of a limit exceedance by random chance as opposed to a real method problem. Thus, in multielement scans, for the LCS and matrix spike, up to 10% of the 

analytes may exceed the quoted limits by up to 10% absolute and the spike is considered acceptable.

Duplicate Qualifier: for duplicates as the measured result approaches the RL, the uncertainty associated with the value increases dramatically, thus duplicate acceptance limits apply only where the average of the two duplicates is greater than five times the RL. 

Matrix Spike Qualifier: for matrix spikes, as the concentration of the native analyte increases, the uncertainty of the matrix spike recovery increases. Thus, the matrix spike acceptance limits apply only when the concentration of the matrix spike is greater than or 

equal to the concentration of the native analyte.

20230519
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CA14319-MAY23 R1FINAL REPORT

FOOTNOTES

Insufficient sample for analysis.

Reporting Limit.

Reporting limit raised.

Reporting limit lowered.

The sample was not analysed for this analyte

Non Detect

NSS

RL

↑

↓

NA

ND

LEGEND

Results relate only to the sample tested.

Data reported represent the sample as submitted to SGS. Solid samples expressed on a dry weight basis.

"Temperature Upon Receipt" is representative of the whole shipment and may not reflect the temperature of individual samples.

Analysis conducted on samples submitted pursuant to or as part of Reg. 153/04, are in accordance to the "Protocol for Analytical Methods Used in the Assessment of Properties 

under Part XV.1 of the Environmental Protection Act and Excess Soil Quality" published by the Ministry and dated March 9, 2004 as amended.

SGS provides criteria information (such as regulatory or guideline limits and summary of limit exceedances) as a service. Every attempt is made to ensure the criteria information 

in this report is accurate and current, however, it is not guaranteed. Comparison to the most current criteria is the responsibility of the client and SGS assumes no responsibility for 

the accuracy of the criteria levels indicated.

SGS Canada Inc. statement of conformity decision rule does not consider uncertainty when analytical results are compared to a specified standard or regulation. 

This document is issued, on the Client's behalf, by the Company under its General Conditions of Service available on request and accessible at 

http://www.sgs.com/terms_and_conditions.htm. 

The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any other holder of this document is advised that information 

contained hereon reflects the Company's findings at the time of its intervention only and within the limits of Client's instructions, if any. The Company's sole responsibility is to its 

Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. Reproduction of this analytical 

report in full or in part is prohibited.

This report supersedes all previous versions.

-- End of Analytical Report --
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Appendix J 

Groundwater Impact Assessment 



Water Resources Impact Assessment - Nitrate

Cm  =  f(Cr)

Where: Cm = Acceptable concentration at property boundary 
f = constant equal to 0.25 (health related parameter) or 0.5 (non-health related parameter)
Cr = ODWQS Nitrate Concentration

Therefore,

CM  = 0.25(10)

CM  = 2.50 mg/L

VA = AD x K

VT = VA + VS

CM = (CS x VS)/VT

Where: VA = annual dilution volume (m3)

AD = dilution area (m2) = 8,995.00 m2

VT = total volume of water (m3)

VS = annual sewage volume (m3) = 365 days x 6 m3/day = 2,190 m3

CM = concentration at property boundary (mg/L)

CPB = allowable concentration in sewage (mg/L)

K = 0.25 m - constant: 250 mm annual dilution precipitation rate

Therefore,

VA = 8,995 x 0.25

VA = 2,249 m3

VT = 2,249 + 2,190

VT = 4,439

CPB = (CM x VT) / VS

= (2.5 x 4,439) / 2,190

CPB = 5.1 mg/L

Therefore, the allowable nitrate concentration in the sewage may not exceed 5.1 mg/L in order to achieve
a nitrate (as N) concentration BELOW the RUC acceptable concentration (2.50 mg/L) at the property boundary.

Reasonable Use Guideline - Maximum Acceptable Concentration Equation

Contaminant Attenuation Calculations
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Appendix C 
 

 

VO3 Modelling Results 

 

 

  



Visual Otthymo Model Configuration 

 

 

 

 

              Existing Condition                                              Proposed Condition 

 

 

 

 

Uncontrolled Condition 

 



==============================================================================
=============================
  
       V    V   I    SSSSS  U   U    A    L
       V    V   I    SS     U   U   A A   L
        V  V    I     SS    U   U  AAAAA  L
        V  V    I      SS   U   U  A   A  L
         VV     I    SSSSS  UUUUU  A   A  LLLLL
    
        OOO   TTTTT  TTTTT  H   H  Y   Y  M   M   OOO    TM
       O   O    T      T    H   H   Y Y   MM MM  O   O
       O   O    T      T    H   H    Y    M   M  O   O    
        OOO     T      T    H   H    Y    M   M   OOO
Developed and Distributed by Civica Infrastructure
Copyright 2007 - 2013 Civica Infrastructure
All rights reserved.
  
  
                   *****  D E T A I L E D   O U T P U T *****

  Input   filename: C:\Program Files (x86)\VO Suite 3.0\VO2\voin.dat          
                                                             
  Output  filename: 
C:\Users\nnapper\AppData\Local\Temp\72ae4afb-68be-4265-bb2a-d08d33636251\Scena
rio.out                                   
  Summary filename: 
C:\Users\nnapper\AppData\Local\Temp\72ae4afb-68be-4265-bb2a-d08d33636251\Scena
rio.sum                                   

DATE: 04/10/2024                           TIME: 11:39:54       

USER:                                                   

  
COMMENTS: ____________________________________________________________

  
------------------------------------------------------------------------------
-----------------------------
  ****************************
  ** SIMULATION NUMBER:   1 **
  ****************************
  
  
--------------------
|    READ STORM    |    Filename: C:\Users\nnapper\AppD                       

|                  |              ata\Local\Temp\                             

|                  |              
72ae4afb-68be-4265-bb2a-d08d33636251\a67b0caa
| Ptotal= 38.75 mm |    Comments: 2-Year, 6 hour SCS Type II - Peterboroug
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.25    1.60 |  1.75    3.90 |  3.25    8.50 |  4.75    2.30
                 0.50    1.60 |  2.00    3.90 |  3.50    8.50 |  5.00    2.30
                 0.75    2.30 |  2.25    4.60 |  3.75    3.90 |  5.25    1.60
                 1.00    2.30 |  2.50    4.60 |  4.00    3.90 |  5.50    1.60
                 1.25    2.30 |  2.75   23.20 |  4.25    3.10 |  5.75    1.60
                 1.50    2.30 |  3.00   60.40 |  4.50    3.10 |  6.00    1.60
  
------------------------------------------------------------------------------
-

--------------------
| CALIB            |
| NASHYD    (1100) |   Area    (ha)=   1.02   Curve Number   (CN)= 75.8
|ID= 1 DT= 5.0 min |   Ia      (mm)=   7.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.29
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.

  
                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.083    1.60 | 1.583    3.90 | 3.083    8.50 |  4.58    2.30
                0.167    1.60 | 1.667    3.90 | 3.167    8.50 |  4.67    2.30
                0.250    1.60 | 1.750    3.90 | 3.250    8.50 |  4.75    2.30
                0.333    1.60 | 1.833    3.90 | 3.333    8.50 |  4.83    2.30
                0.417    1.60 | 1.917    3.90 | 3.417    8.50 |  4.92    2.30
                0.500    1.60 | 2.000    3.90 | 3.500    8.50 |  5.00    2.30
                0.583    2.30 | 2.083    4.60 | 3.583    3.90 |  5.08    1.60
                0.667    2.30 | 2.167    4.60 | 3.667    3.90 |  5.17    1.60
                0.750    2.30 | 2.250    4.60 | 3.750    3.90 |  5.25    1.60
                0.833    2.30 | 2.333    4.60 | 3.833    3.90 |  5.33    1.60
                0.917    2.30 | 2.417    4.60 | 3.917    3.90 |  5.42    1.60
                1.000    2.30 | 2.500    4.60 | 4.000    3.90 |  5.50    1.60
                1.083    2.30 | 2.583   23.20 | 4.083    3.10 |  5.58    1.60
                1.167    2.30 | 2.667   23.20 | 4.167    3.10 |  5.67    1.60
                1.250    2.30 | 2.750   23.20 | 4.250    3.10 |  5.75    1.60
                1.333    2.30 | 2.833   60.40 | 4.333    3.10 |  5.83    1.60
                1.417    2.30 | 2.917   60.40 | 4.417    3.10 |  5.92    1.60
                1.500    2.30 | 3.000   60.40 | 4.500    3.10 |  6.00    1.60
  
     Unit Hyd Qpeak  (cms)=   0.134
 
     PEAK FLOW       (cms)=   0.023 (i)
     TIME TO PEAK    (hrs)=   3.167
     RUNOFF VOLUME    (mm)=   8.784



     TOTAL RAINFALL   (mm)=  38.750
     RUNOFF COEFFICIENT   =   0.227
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (1101) |   Area    (ha)=   1.69   Curve Number   (CN)= 72.8
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.23
 
     Unit Hyd Qpeak  (cms)=   0.281
 
     PEAK FLOW       (cms)=   0.044 (i)
     TIME TO PEAK    (hrs)=   3.083
     RUNOFF VOLUME    (mm)=   8.708
     TOTAL RAINFALL   (mm)=  38.750
     RUNOFF COEFFICIENT   =   0.225
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0001) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (1100):     1.02   0.023     3.17     8.78
        + ID2= 2 (1101):     1.69   0.044     3.08     8.71
          ==================================================
          ID = 3 (0001):     2.71   0.065     3.17     8.74
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (2102) |   Area    (ha)=   0.05   Curve Number   (CN)= 70.5
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.13
 
     Unit Hyd Qpeak  (cms)=   0.015
 
     PEAK FLOW       (cms)=   0.002 (i)
     TIME TO PEAK    (hrs)=   3.000
     RUNOFF VOLUME    (mm)=   8.046
     TOTAL RAINFALL   (mm)=  38.750
     RUNOFF COEFFICIENT   =   0.208

 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (2103) |   Area    (ha)=   1.69   Curve Number   (CN)= 72.8
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.23
 
     Unit Hyd Qpeak  (cms)=   0.281
 
     PEAK FLOW       (cms)=   0.044 (i)
     TIME TO PEAK    (hrs)=   3.083
     RUNOFF VOLUME    (mm)=   8.708
     TOTAL RAINFALL   (mm)=  38.750
     RUNOFF COEFFICIENT   =   0.225
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| STANDHYD  (2101) |   Area    (ha)=   0.97
|ID= 1 DT= 5.0 min |   Total Imp(%)=  30.00   Dir. Conn.(%)=  30.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.29         0.68
     Dep. Storage     (mm)=       1.00         4.40
     Average Slope     (%)=       7.75         1.88
     Length            (m)=      80.42       149.30
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      60.40         8.55
                over (min)        5.00        45.00
     Storage Coeff.  (min)=       1.48 (ii)   43.86 (ii)
     Unit Hyd. Tpeak (min)=       5.00        45.00
     Unit Hyd. peak  (cms)=       0.33         0.03
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.05         0.01          0.051 (iii)
     TIME TO PEAK    (hrs)=       3.00         3.67           3.00
     RUNOFF VOLUME    (mm)=      37.75        10.26          18.48
     TOTAL RAINFALL   (mm)=      38.75        38.75          38.75
     RUNOFF COEFFICIENT   =       0.97         0.26           0.48
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  75.9    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL



           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0002) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (2101):     0.97   0.051     3.00    18.48
        + ID2= 2 (2103):     1.69   0.044     3.08     8.71
          ==================================================
          ID = 3 (0002):     2.66   0.088     3.00    12.27
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| RESERVOIR (0022) |
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.1142      0.0397
                          0.0062     0.0062   |   0.1294      0.0469
                          0.0229     0.0126   |   0.1430      0.0542
                          0.0470     0.0191   |   0.1555      0.0617
                          0.0742     0.0258   |   0.1670      0.0693
                          0.0965     0.0327   |   0.0000      0.0000
 
                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
     INFLOW : ID= 2 (0002)      2.660      0.088      3.00      12.27
     OUTFLOW: ID= 1 (0022)      2.660      0.028      3.67      12.18
 
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 31.80
                   TIME SHIFT OF PEAK FLOW         (min)= 40.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0140
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0003) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (2102):     0.05   0.002     3.00     8.05
        + ID2= 2 (0022):     2.66   0.028     3.67    12.18
          ==================================================
          ID = 3 (0003):     2.71   0.028     3.67    12.10
 

     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (3102) |   Area    (ha)=   0.05   Curve Number   (CN)= 70.5
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.13
 
     Unit Hyd Qpeak  (cms)=   0.015
 
     PEAK FLOW       (cms)=   0.002 (i)
     TIME TO PEAK    (hrs)=   3.000
     RUNOFF VOLUME    (mm)=   8.046
     TOTAL RAINFALL   (mm)=  38.750
     RUNOFF COEFFICIENT   =   0.208
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (3103) |   Area    (ha)=   1.69   Curve Number   (CN)= 72.8
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.23
 
     Unit Hyd Qpeak  (cms)=   0.281
 
     PEAK FLOW       (cms)=   0.044 (i)
     TIME TO PEAK    (hrs)=   3.083
     RUNOFF VOLUME    (mm)=   8.708
     TOTAL RAINFALL   (mm)=  38.750
     RUNOFF COEFFICIENT   =   0.225
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| STANDHYD  (3101) |   Area    (ha)=   0.97
|ID= 1 DT= 5.0 min |   Total Imp(%)=  30.00   Dir. Conn.(%)=  30.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.29         0.68
     Dep. Storage     (mm)=       1.00         4.40
     Average Slope     (%)=       7.75         1.88
     Length            (m)=      80.42       149.30
     Mannings n           =      0.013        0.250
 



     Max.Eff.Inten.(mm/hr)=      60.40         8.55
                over (min)        5.00        45.00
     Storage Coeff.  (min)=       1.48 (ii)   43.86 (ii)
     Unit Hyd. Tpeak (min)=       5.00        45.00
     Unit Hyd. peak  (cms)=       0.33         0.03
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.05         0.01          0.051 (iii)
     TIME TO PEAK    (hrs)=       3.00         3.67           3.00
     RUNOFF VOLUME    (mm)=      37.75        10.26          18.48
     TOTAL RAINFALL   (mm)=      38.75        38.75          38.75
     RUNOFF COEFFICIENT   =       0.97         0.26           0.48
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  75.9    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0004) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (3101):     0.97   0.051     3.00    18.48
        + ID2= 2 (3102):     0.05   0.002     3.00     8.05
          ==================================================
          ID = 3 (0004):     1.02   0.053     3.00    17.97
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0004) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0004):     1.02   0.053     3.00    17.97
        + ID2= 2 (3103):     1.69   0.044     3.08     8.71
          ==================================================
          ID = 1 (0004):     2.71   0.089     3.00    12.19
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
  ****************************
  ** SIMULATION NUMBER:   2 **

  ****************************
  
  
--------------------
|    READ STORM    |    Filename: C:\Users\nnapper\AppD                       

|                  |              ata\Local\Temp\                             

|                  |              
72ae4afb-68be-4265-bb2a-d08d33636251\e297e7ce
| Ptotal= 52.45 mm |    Comments: 5-Year, 6 hour SCS Type II - Peterboroug
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.25    2.10 |  1.75    5.20 |  3.25   11.50 |  4.75    3.20
                 0.50    2.10 |  2.00    5.20 |  3.50   11.50 |  5.00    3.20
                 0.75    3.20 |  2.25    6.30 |  3.75    5.20 |  5.25    2.10
                 1.00    3.20 |  2.50    6.30 |  4.00    5.20 |  5.50    2.10
                 1.25    3.20 |  2.75   31.40 |  4.25    4.20 |  5.75    2.10
                 1.50    3.20 |  3.00   81.80 |  4.50    4.20 |  6.00    2.10
  
------------------------------------------------------------------------------
-

--------------------
| CALIB            |
| NASHYD    (1100) |   Area    (ha)=   1.02   Curve Number   (CN)= 75.8
|ID= 1 DT= 5.0 min |   Ia      (mm)=   7.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.29
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.

  
                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.083    2.10 | 1.583    5.20 | 3.083   11.50 |  4.58    3.20
                0.167    2.10 | 1.667    5.20 | 3.167   11.50 |  4.67    3.20
                0.250    2.10 | 1.750    5.20 | 3.250   11.50 |  4.75    3.20
                0.333    2.10 | 1.833    5.20 | 3.333   11.50 |  4.83    3.20
                0.417    2.10 | 1.917    5.20 | 3.417   11.50 |  4.92    3.20
                0.500    2.10 | 2.000    5.20 | 3.500   11.50 |  5.00    3.20
                0.583    3.20 | 2.083    6.30 | 3.583    5.20 |  5.08    2.10
                0.667    3.20 | 2.167    6.30 | 3.667    5.20 |  5.17    2.10
                0.750    3.20 | 2.250    6.30 | 3.750    5.20 |  5.25    2.10
                0.833    3.20 | 2.333    6.30 | 3.833    5.20 |  5.33    2.10
                0.917    3.20 | 2.417    6.30 | 3.917    5.20 |  5.42    2.10
                1.000    3.20 | 2.500    6.30 | 4.000    5.20 |  5.50    2.10
                1.083    3.20 | 2.583   31.40 | 4.083    4.20 |  5.58    2.10
                1.167    3.20 | 2.667   31.40 | 4.167    4.20 |  5.67    2.10
                1.250    3.20 | 2.750   31.40 | 4.250    4.20 |  5.75    2.10
                1.333    3.20 | 2.833   81.80 | 4.333    4.20 |  5.83    2.10



                1.417    3.20 | 2.917   81.80 | 4.417    4.20 |  5.92    2.10
                1.500    3.20 | 3.000   81.80 | 4.500    4.20 |  6.00    2.10
  
     Unit Hyd Qpeak  (cms)=   0.134
 
     PEAK FLOW       (cms)=   0.043 (i)
     TIME TO PEAK    (hrs)=   3.167
     RUNOFF VOLUME    (mm)=  16.140
     TOTAL RAINFALL   (mm)=  52.450
     RUNOFF COEFFICIENT   =   0.308
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (1101) |   Area    (ha)=   1.69   Curve Number   (CN)= 72.8
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.23
 
     Unit Hyd Qpeak  (cms)=   0.281
 
     PEAK FLOW       (cms)=   0.081 (i)
     TIME TO PEAK    (hrs)=   3.083
     RUNOFF VOLUME    (mm)=  15.633
     TOTAL RAINFALL   (mm)=  52.450
     RUNOFF COEFFICIENT   =   0.298
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0001) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (1100):     1.02   0.043     3.17    16.14
        + ID2= 2 (1101):     1.69   0.081     3.08    15.63
          ==================================================
          ID = 3 (0001):     2.71   0.121     3.08    15.82
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (2102) |   Area    (ha)=   0.05   Curve Number   (CN)= 70.5
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.13

 
     Unit Hyd Qpeak  (cms)=   0.015
 
     PEAK FLOW       (cms)=   0.003 (i)
     TIME TO PEAK    (hrs)=   3.000
     RUNOFF VOLUME    (mm)=  14.496
     TOTAL RAINFALL   (mm)=  52.450
     RUNOFF COEFFICIENT   =   0.276
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (2103) |   Area    (ha)=   1.69   Curve Number   (CN)= 72.8
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.23
 
     Unit Hyd Qpeak  (cms)=   0.281
 
     PEAK FLOW       (cms)=   0.081 (i)
     TIME TO PEAK    (hrs)=   3.083
     RUNOFF VOLUME    (mm)=  15.633
     TOTAL RAINFALL   (mm)=  52.450
     RUNOFF COEFFICIENT   =   0.298
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| STANDHYD  (2101) |   Area    (ha)=   0.97
|ID= 1 DT= 5.0 min |   Total Imp(%)=  30.00   Dir. Conn.(%)=  30.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.29         0.68
     Dep. Storage     (mm)=       1.00         4.40
     Average Slope     (%)=       7.75         1.88
     Length            (m)=      80.42       149.30
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      81.80        17.58
                over (min)        5.00        35.00
     Storage Coeff.  (min)=       1.31 (ii)   33.08 (ii)
     Unit Hyd. Tpeak (min)=       5.00        35.00
     Unit Hyd. peak  (cms)=       0.33         0.03
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.07         0.02          0.074 (iii)
     TIME TO PEAK    (hrs)=       3.00         3.50           3.00
     RUNOFF VOLUME    (mm)=      51.45        17.94          27.97



     TOTAL RAINFALL   (mm)=      52.45        52.45          52.45
     RUNOFF COEFFICIENT   =       0.98         0.34           0.53
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  75.9    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0002) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (2101):     0.97   0.074     3.00    27.97
        + ID2= 2 (2103):     1.69   0.081     3.08    15.63
          ==================================================
          ID = 3 (0002):     2.66   0.142     3.00    20.13
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| RESERVOIR (0022) |
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.1142      0.0397
                          0.0062     0.0062   |   0.1294      0.0469
                          0.0229     0.0126   |   0.1430      0.0542
                          0.0470     0.0191   |   0.1555      0.0617
                          0.0742     0.0258   |   0.1670      0.0693
                          0.0965     0.0327   |   0.0000      0.0000
 
                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
     INFLOW : ID= 2 (0002)      2.660      0.142      3.00      20.13
     OUTFLOW: ID= 1 (0022)      2.660      0.057      3.58      20.04
 
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 40.12
                   TIME SHIFT OF PEAK FLOW         (min)= 35.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0216
 
------------------------------------------------------------------------------
-
 
--------------------

| ADD HYD   (0003) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (2102):     0.05   0.003     3.00    14.50
        + ID2= 2 (0022):     2.66   0.057     3.58    20.04
          ==================================================
          ID = 3 (0003):     2.71   0.058     3.58    19.94
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (3102) |   Area    (ha)=   0.05   Curve Number   (CN)= 70.5
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.13
 
     Unit Hyd Qpeak  (cms)=   0.015
 
     PEAK FLOW       (cms)=   0.003 (i)
     TIME TO PEAK    (hrs)=   3.000
     RUNOFF VOLUME    (mm)=  14.496
     TOTAL RAINFALL   (mm)=  52.450
     RUNOFF COEFFICIENT   =   0.276
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (3103) |   Area    (ha)=   1.69   Curve Number   (CN)= 72.8
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.23
 
     Unit Hyd Qpeak  (cms)=   0.281
 
     PEAK FLOW       (cms)=   0.081 (i)
     TIME TO PEAK    (hrs)=   3.083
     RUNOFF VOLUME    (mm)=  15.633
     TOTAL RAINFALL   (mm)=  52.450
     RUNOFF COEFFICIENT   =   0.298
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| STANDHYD  (3101) |   Area    (ha)=   0.97
|ID= 1 DT= 5.0 min |   Total Imp(%)=  30.00   Dir. Conn.(%)=  30.00



--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.29         0.68
     Dep. Storage     (mm)=       1.00         4.40
     Average Slope     (%)=       7.75         1.88
     Length            (m)=      80.42       149.30
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      81.80        17.58
                over (min)        5.00        35.00
     Storage Coeff.  (min)=       1.31 (ii)   33.08 (ii)
     Unit Hyd. Tpeak (min)=       5.00        35.00
     Unit Hyd. peak  (cms)=       0.33         0.03
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.07         0.02          0.074 (iii)
     TIME TO PEAK    (hrs)=       3.00         3.50           3.00
     RUNOFF VOLUME    (mm)=      51.45        17.94          27.97
     TOTAL RAINFALL   (mm)=      52.45        52.45          52.45
     RUNOFF COEFFICIENT   =       0.98         0.34           0.53
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  75.9    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0004) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (3101):     0.97   0.074     3.00    27.97
        + ID2= 2 (3102):     0.05   0.003     3.00    14.50
          ==================================================
          ID = 3 (0004):     1.02   0.077     3.00    27.31
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0004) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0004):     1.02   0.077     3.00    27.31
        + ID2= 2 (3103):     1.69   0.081     3.08    15.63
          ==================================================

          ID = 1 (0004):     2.71   0.146     3.00    20.03
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
  ****************************
  ** SIMULATION NUMBER:   3 **
  ****************************
  
  
--------------------
|    READ STORM    |    Filename: C:\Users\nnapper\AppD                       

|                  |              ata\Local\Temp\                             

|                  |              
72ae4afb-68be-4265-bb2a-d08d33636251\86484080
| Ptotal= 61.60 mm |    Comments: 10-Year, 6 hour SCS Type II - Peterborou
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.25    2.50 |  1.75    6.20 |  3.25   13.50 |  4.75    3.70
                 0.50    2.50 |  2.00    6.20 |  3.50   13.50 |  5.00    3.70
                 0.75    3.70 |  2.25    7.40 |  3.75    6.20 |  5.25    2.50
                 1.00    3.70 |  2.50    7.40 |  4.00    6.20 |  5.50    2.50
                 1.25    3.70 |  2.75   36.90 |  4.25    4.90 |  5.75    2.50
                 1.50    3.70 |  3.00   95.90 |  4.50    4.90 |  6.00    2.50
  
------------------------------------------------------------------------------
-

--------------------
| CALIB            |
| NASHYD    (1100) |   Area    (ha)=   1.02   Curve Number   (CN)= 75.8
|ID= 1 DT= 5.0 min |   Ia      (mm)=   7.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.29
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.

  
                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.083    2.50 | 1.583    6.20 | 3.083   13.50 |  4.58    3.70
                0.167    2.50 | 1.667    6.20 | 3.167   13.50 |  4.67    3.70
                0.250    2.50 | 1.750    6.20 | 3.250   13.50 |  4.75    3.70
                0.333    2.50 | 1.833    6.20 | 3.333   13.50 |  4.83    3.70
                0.417    2.50 | 1.917    6.20 | 3.417   13.50 |  4.92    3.70
                0.500    2.50 | 2.000    6.20 | 3.500   13.50 |  5.00    3.70
                0.583    3.70 | 2.083    7.40 | 3.583    6.20 |  5.08    2.50
                0.667    3.70 | 2.167    7.40 | 3.667    6.20 |  5.17    2.50



                0.750    3.70 | 2.250    7.40 | 3.750    6.20 |  5.25    2.50
                0.833    3.70 | 2.333    7.40 | 3.833    6.20 |  5.33    2.50
                0.917    3.70 | 2.417    7.40 | 3.917    6.20 |  5.42    2.50
                1.000    3.70 | 2.500    7.40 | 4.000    6.20 |  5.50    2.50
                1.083    3.70 | 2.583   36.90 | 4.083    4.90 |  5.58    2.50
                1.167    3.70 | 2.667   36.90 | 4.167    4.90 |  5.67    2.50
                1.250    3.70 | 2.750   36.90 | 4.250    4.90 |  5.75    2.50
                1.333    3.70 | 2.833   95.90 | 4.333    4.90 |  5.83    2.50
                1.417    3.70 | 2.917   95.90 | 4.417    4.90 |  5.92    2.50
                1.500    3.70 | 3.000   95.90 | 4.500    4.90 |  6.00    2.50
  
     Unit Hyd Qpeak  (cms)=   0.134
 
     PEAK FLOW       (cms)=   0.059 (i)
     TIME TO PEAK    (hrs)=   3.167
     RUNOFF VOLUME    (mm)=  21.767
     TOTAL RAINFALL   (mm)=  61.600
     RUNOFF COEFFICIENT   =   0.353
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (1101) |   Area    (ha)=   1.69   Curve Number   (CN)= 72.8
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.23
 
     Unit Hyd Qpeak  (cms)=   0.281
 
     PEAK FLOW       (cms)=   0.110 (i)
     TIME TO PEAK    (hrs)=   3.083
     RUNOFF VOLUME    (mm)=  20.940
     TOTAL RAINFALL   (mm)=  61.600
     RUNOFF COEFFICIENT   =   0.340
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0001) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (1100):     1.02   0.059     3.17    21.77
        + ID2= 2 (1101):     1.69   0.110     3.08    20.94
          ==================================================
          ID = 3 (0001):     2.71   0.165     3.08    21.25
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.

 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (2102) |   Area    (ha)=   0.05   Curve Number   (CN)= 70.5
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.13
 
     Unit Hyd Qpeak  (cms)=   0.015
 
     PEAK FLOW       (cms)=   0.004 (i)
     TIME TO PEAK    (hrs)=   3.000
     RUNOFF VOLUME    (mm)=  19.467
     TOTAL RAINFALL   (mm)=  61.600
     RUNOFF COEFFICIENT   =   0.316
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (2103) |   Area    (ha)=   1.69   Curve Number   (CN)= 72.8
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.23
 
     Unit Hyd Qpeak  (cms)=   0.281
 
     PEAK FLOW       (cms)=   0.110 (i)
     TIME TO PEAK    (hrs)=   3.083
     RUNOFF VOLUME    (mm)=  20.940
     TOTAL RAINFALL   (mm)=  61.600
     RUNOFF COEFFICIENT   =   0.340
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| STANDHYD  (2101) |   Area    (ha)=   0.97
|ID= 1 DT= 5.0 min |   Total Imp(%)=  30.00   Dir. Conn.(%)=  30.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.29         0.68
     Dep. Storage     (mm)=       1.00         4.40
     Average Slope     (%)=       7.75         1.88
     Length            (m)=      80.42       149.30
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      95.90        26.01



                over (min)        5.00        30.00
     Storage Coeff.  (min)=       1.23 (ii)   28.39 (ii)
     Unit Hyd. Tpeak (min)=       5.00        30.00
     Unit Hyd. peak  (cms)=       0.33         0.04
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.08         0.03          0.092 (iii)
     TIME TO PEAK    (hrs)=       3.00         3.42           3.00
     RUNOFF VOLUME    (mm)=      60.60        23.73          34.78
     TOTAL RAINFALL   (mm)=      61.60        61.60          61.60
     RUNOFF COEFFICIENT   =       0.98         0.39           0.56
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  75.9    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0002) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (2101):     0.97   0.092     3.00    34.78
        + ID2= 2 (2103):     1.69   0.110     3.08    20.94
          ==================================================
          ID = 3 (0002):     2.66   0.185     3.00    25.99
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| RESERVOIR (0022) |
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.1142      0.0397
                          0.0062     0.0062   |   0.1294      0.0469
                          0.0229     0.0126   |   0.1430      0.0542
                          0.0470     0.0191   |   0.1555      0.0617
                          0.0742     0.0258   |   0.1670      0.0693
                          0.0965     0.0327   |   0.0000      0.0000
 
                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
     INFLOW : ID= 2 (0002)      2.660      0.185      3.00      25.99
     OUTFLOW: ID= 1 (0022)      2.660      0.079      3.58      25.89
 

                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 42.80
                   TIME SHIFT OF PEAK FLOW         (min)= 35.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0274
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0003) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (2102):     0.05   0.004     3.00    19.47
        + ID2= 2 (0022):     2.66   0.079     3.58    25.89
          ==================================================
          ID = 3 (0003):     2.71   0.080     3.58    25.77
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (3102) |   Area    (ha)=   0.05   Curve Number   (CN)= 70.5
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.13
 
     Unit Hyd Qpeak  (cms)=   0.015
 
     PEAK FLOW       (cms)=   0.004 (i)
     TIME TO PEAK    (hrs)=   3.000
     RUNOFF VOLUME    (mm)=  19.467
     TOTAL RAINFALL   (mm)=  61.600
     RUNOFF COEFFICIENT   =   0.316
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (3103) |   Area    (ha)=   1.69   Curve Number   (CN)= 72.8
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.23
 
     Unit Hyd Qpeak  (cms)=   0.281
 
     PEAK FLOW       (cms)=   0.110 (i)
     TIME TO PEAK    (hrs)=   3.083
     RUNOFF VOLUME    (mm)=  20.940
     TOTAL RAINFALL   (mm)=  61.600
     RUNOFF COEFFICIENT   =   0.340
 



     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| STANDHYD  (3101) |   Area    (ha)=   0.97
|ID= 1 DT= 5.0 min |   Total Imp(%)=  30.00   Dir. Conn.(%)=  30.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.29         0.68
     Dep. Storage     (mm)=       1.00         4.40
     Average Slope     (%)=       7.75         1.88
     Length            (m)=      80.42       149.30
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=      95.90        26.01
                over (min)        5.00        30.00
     Storage Coeff.  (min)=       1.23 (ii)   28.39 (ii)
     Unit Hyd. Tpeak (min)=       5.00        30.00
     Unit Hyd. peak  (cms)=       0.33         0.04
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.08         0.03          0.092 (iii)
     TIME TO PEAK    (hrs)=       3.00         3.42           3.00
     RUNOFF VOLUME    (mm)=      60.60        23.73          34.78
     TOTAL RAINFALL   (mm)=      61.60        61.60          61.60
     RUNOFF COEFFICIENT   =       0.98         0.39           0.56
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  75.9    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0004) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (3101):     0.97   0.092     3.00    34.78
        + ID2= 2 (3102):     0.05   0.004     3.00    19.47
          ==================================================
          ID = 3 (0004):     1.02   0.096     3.00    34.03
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-

 
--------------------
| ADD HYD   (0004) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0004):     1.02   0.096     3.00    34.03
        + ID2= 2 (3103):     1.69   0.110     3.08    20.94
          ==================================================
          ID = 1 (0004):     2.71   0.189     3.00    25.87
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
  ****************************
  ** SIMULATION NUMBER:   4 **
  ****************************
  
  
--------------------
|    READ STORM    |    Filename: C:\Users\nnapper\AppD                       

|                  |              ata\Local\Temp\                             

|                  |              
72ae4afb-68be-4265-bb2a-d08d33636251\5b0ebe46
| Ptotal= 72.90 mm |    Comments: 25-Year, 6 hour SCS Type II - Peterborou
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.25    2.90 |  1.75    7.30 |  3.25   16.00 |  4.75    4.40
                 0.50    2.90 |  2.00    7.30 |  3.50   16.00 |  5.00    4.40
                 0.75    4.40 |  2.25    8.80 |  3.75    7.30 |  5.25    2.90
                 1.00    4.40 |  2.50    8.80 |  4.00    7.30 |  5.50    2.90
                 1.25    4.40 |  2.75   43.70 |  4.25    5.80 |  5.75    2.90
                 1.50    4.40 |  3.00  113.70 |  4.50    5.80 |  6.00    2.90
  
------------------------------------------------------------------------------
-

--------------------
| CALIB            |
| NASHYD    (1100) |   Area    (ha)=   1.02   Curve Number   (CN)= 75.8
|ID= 1 DT= 5.0 min |   Ia      (mm)=   7.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.29
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.

  
                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr



                0.083    2.90 | 1.583    7.30 | 3.083   16.00 |  4.58    4.40
                0.167    2.90 | 1.667    7.30 | 3.167   16.00 |  4.67    4.40
                0.250    2.90 | 1.750    7.30 | 3.250   16.00 |  4.75    4.40
                0.333    2.90 | 1.833    7.30 | 3.333   16.00 |  4.83    4.40
                0.417    2.90 | 1.917    7.30 | 3.417   16.00 |  4.92    4.40
                0.500    2.90 | 2.000    7.30 | 3.500   16.00 |  5.00    4.40
                0.583    4.40 | 2.083    8.80 | 3.583    7.30 |  5.08    2.90
                0.667    4.40 | 2.167    8.80 | 3.667    7.30 |  5.17    2.90
                0.750    4.40 | 2.250    8.80 | 3.750    7.30 |  5.25    2.90
                0.833    4.40 | 2.333    8.80 | 3.833    7.30 |  5.33    2.90
                0.917    4.40 | 2.417    8.80 | 3.917    7.30 |  5.42    2.90
                1.000    4.40 | 2.500    8.80 | 4.000    7.30 |  5.50    2.90
                1.083    4.40 | 2.583   43.70 | 4.083    5.80 |  5.58    2.90
                1.167    4.40 | 2.667   43.70 | 4.167    5.80 |  5.67    2.90
                1.250    4.40 | 2.750   43.70 | 4.250    5.80 |  5.75    2.90
                1.333    4.40 | 2.833  113.70 | 4.333    5.80 |  5.83    2.90
                1.417    4.40 | 2.917  113.70 | 4.417    5.80 |  5.92    2.90
                1.500    4.40 | 3.000  113.70 | 4.500    5.80 |  6.00    2.90
  
     Unit Hyd Qpeak  (cms)=   0.134
 
     PEAK FLOW       (cms)=   0.081 (i)
     TIME TO PEAK    (hrs)=   3.167
     RUNOFF VOLUME    (mm)=  29.322
     TOTAL RAINFALL   (mm)=  72.900
     RUNOFF COEFFICIENT   =   0.402
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (1101) |   Area    (ha)=   1.69   Curve Number   (CN)= 72.8
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.23
 
     Unit Hyd Qpeak  (cms)=   0.281
 
     PEAK FLOW       (cms)=   0.149 (i)
     TIME TO PEAK    (hrs)=   3.083
     RUNOFF VOLUME    (mm)=  28.090
     TOTAL RAINFALL   (mm)=  72.900
     RUNOFF COEFFICIENT   =   0.385
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0001) |

|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (1100):     1.02   0.081     3.17    29.32
        + ID2= 2 (1101):     1.69   0.149     3.08    28.09
          ==================================================
          ID = 3 (0001):     2.71   0.225     3.08    28.55
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (2102) |   Area    (ha)=   0.05   Curve Number   (CN)= 70.5
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.13
 
     Unit Hyd Qpeak  (cms)=   0.015
 
     PEAK FLOW       (cms)=   0.006 (i)
     TIME TO PEAK    (hrs)=   3.000
     RUNOFF VOLUME    (mm)=  26.199
     TOTAL RAINFALL   (mm)=  72.900
     RUNOFF COEFFICIENT   =   0.359
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (2103) |   Area    (ha)=   1.69   Curve Number   (CN)= 72.8
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.23
 
     Unit Hyd Qpeak  (cms)=   0.281
 
     PEAK FLOW       (cms)=   0.149 (i)
     TIME TO PEAK    (hrs)=   3.083
     RUNOFF VOLUME    (mm)=  28.090
     TOTAL RAINFALL   (mm)=  72.900
     RUNOFF COEFFICIENT   =   0.385
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| STANDHYD  (2101) |   Area    (ha)=   0.97
|ID= 1 DT= 5.0 min |   Total Imp(%)=  30.00   Dir. Conn.(%)=  30.00
--------------------



                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.29         0.68
     Dep. Storage     (mm)=       1.00         4.40
     Average Slope     (%)=       7.75         1.88
     Length            (m)=      80.42       149.30
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     113.70        39.81
                over (min)        5.00        25.00
     Storage Coeff.  (min)=       1.15 (ii)   24.06 (ii)
     Unit Hyd. Tpeak (min)=       5.00        25.00
     Unit Hyd. peak  (cms)=       0.34         0.05
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.09         0.05          0.118 (iii)
     TIME TO PEAK    (hrs)=       3.00         3.25           3.00
     RUNOFF VOLUME    (mm)=      71.90        31.46          43.58
     TOTAL RAINFALL   (mm)=      72.90        72.90          72.90
     RUNOFF COEFFICIENT   =       0.99         0.43           0.60
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  75.9    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0002) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (2101):     0.97   0.118     3.00    43.58
        + ID2= 2 (2103):     1.69   0.149     3.08    28.09
          ==================================================
          ID = 3 (0002):     2.66   0.246     3.00    33.74
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| RESERVOIR (0022) |
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.1142      0.0397
                          0.0062     0.0062   |   0.1294      0.0469
                          0.0229     0.0126   |   0.1430      0.0542
                          0.0470     0.0191   |   0.1555      0.0617

                          0.0742     0.0258   |   0.1670      0.0693
                          0.0965     0.0327   |   0.0000      0.0000
 
                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
     INFLOW : ID= 2 (0002)      2.660      0.246      3.00      33.74
     OUTFLOW: ID= 1 (0022)      2.660      0.105      3.58      33.64
 
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 42.57
                   TIME SHIFT OF PEAK FLOW         (min)= 35.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0360
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0003) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (2102):     0.05   0.006     3.00    26.20
        + ID2= 2 (0022):     2.66   0.105     3.58    33.64
          ==================================================
          ID = 3 (0003):     2.71   0.106     3.58    33.51
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (3102) |   Area    (ha)=   0.05   Curve Number   (CN)= 70.5
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.13
 
     Unit Hyd Qpeak  (cms)=   0.015
 
     PEAK FLOW       (cms)=   0.006 (i)
     TIME TO PEAK    (hrs)=   3.000
     RUNOFF VOLUME    (mm)=  26.199
     TOTAL RAINFALL   (mm)=  72.900
     RUNOFF COEFFICIENT   =   0.359
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (3103) |   Area    (ha)=   1.69   Curve Number   (CN)= 72.8
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.23
 



     Unit Hyd Qpeak  (cms)=   0.281
 
     PEAK FLOW       (cms)=   0.149 (i)
     TIME TO PEAK    (hrs)=   3.083
     RUNOFF VOLUME    (mm)=  28.090
     TOTAL RAINFALL   (mm)=  72.900
     RUNOFF COEFFICIENT   =   0.385
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| STANDHYD  (3101) |   Area    (ha)=   0.97
|ID= 1 DT= 5.0 min |   Total Imp(%)=  30.00   Dir. Conn.(%)=  30.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.29         0.68
     Dep. Storage     (mm)=       1.00         4.40
     Average Slope     (%)=       7.75         1.88
     Length            (m)=      80.42       149.30
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     113.70        39.81
                over (min)        5.00        25.00
     Storage Coeff.  (min)=       1.15 (ii)   24.06 (ii)
     Unit Hyd. Tpeak (min)=       5.00        25.00
     Unit Hyd. peak  (cms)=       0.34         0.05
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.09         0.05          0.118 (iii)
     TIME TO PEAK    (hrs)=       3.00         3.25           3.00
     RUNOFF VOLUME    (mm)=      71.90        31.46          43.58
     TOTAL RAINFALL   (mm)=      72.90        72.90          72.90
     RUNOFF COEFFICIENT   =       0.99         0.43           0.60
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  75.9    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0004) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (3101):     0.97   0.118     3.00    43.58

        + ID2= 2 (3102):     0.05   0.006     3.00    26.20
          ==================================================
          ID = 3 (0004):     1.02   0.124     3.00    42.73
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0004) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0004):     1.02   0.124     3.00    42.73
        + ID2= 2 (3103):     1.69   0.149     3.08    28.09
          ==================================================
          ID = 1 (0004):     2.71   0.252     3.00    33.60
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
  ****************************
  ** SIMULATION NUMBER:   5 **
  ****************************
  
  
--------------------
|    READ STORM    |    Filename: C:\Users\nnapper\AppD                       

|                  |              ata\Local\Temp\                             

|                  |              
72ae4afb-68be-4265-bb2a-d08d33636251\7d964e3a
| Ptotal= 81.47 mm |    Comments: 50-Year, 6 hour SCS Type II - Peterborou
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.25    3.30 |  1.75    8.10 |  3.25   17.90 |  4.75    4.90
                 0.50    3.30 |  2.00    8.10 |  3.50   17.90 |  5.00    4.90
                 0.75    4.90 |  2.25    9.80 |  3.75    8.10 |  5.25    3.30
                 1.00    4.90 |  2.50    9.80 |  4.00    8.10 |  5.50    3.30
                 1.25    4.90 |  2.75   48.90 |  4.25    6.50 |  5.75    3.30
                 1.50    4.90 |  3.00  127.00 |  4.50    6.50 |  6.00    3.30
  
------------------------------------------------------------------------------
-

--------------------
| CALIB            |
| NASHYD    (1100) |   Area    (ha)=   1.02   Curve Number   (CN)= 75.8
|ID= 1 DT= 5.0 min |   Ia      (mm)=   7.30   # of Linear Res.(N)= 3.00



--------------------   U.H. Tp(hrs)=   0.29
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.

  
                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.083    3.30 | 1.583    8.10 | 3.083   17.90 |  4.58    4.90
                0.167    3.30 | 1.667    8.10 | 3.167   17.90 |  4.67    4.90
                0.250    3.30 | 1.750    8.10 | 3.250   17.90 |  4.75    4.90
                0.333    3.30 | 1.833    8.10 | 3.333   17.90 |  4.83    4.90
                0.417    3.30 | 1.917    8.10 | 3.417   17.90 |  4.92    4.90
                0.500    3.30 | 2.000    8.10 | 3.500   17.90 |  5.00    4.90
                0.583    4.90 | 2.083    9.80 | 3.583    8.10 |  5.08    3.30
                0.667    4.90 | 2.167    9.80 | 3.667    8.10 |  5.17    3.30
                0.750    4.90 | 2.250    9.80 | 3.750    8.10 |  5.25    3.30
                0.833    4.90 | 2.333    9.80 | 3.833    8.10 |  5.33    3.30
                0.917    4.90 | 2.417    9.80 | 3.917    8.10 |  5.42    3.30
                1.000    4.90 | 2.500    9.80 | 4.000    8.10 |  5.50    3.30
                1.083    4.90 | 2.583   48.90 | 4.083    6.50 |  5.58    3.30
                1.167    4.90 | 2.667   48.90 | 4.167    6.50 |  5.67    3.30
                1.250    4.90 | 2.750   48.90 | 4.250    6.50 |  5.75    3.30
                1.333    4.90 | 2.833  127.00 | 4.333    6.50 |  5.83    3.30
                1.417    4.90 | 2.917  127.00 | 4.417    6.50 |  5.92    3.30
                1.500    4.90 | 3.000  127.00 | 4.500    6.50 |  6.00    3.30
  
     Unit Hyd Qpeak  (cms)=   0.134
 
     PEAK FLOW       (cms)=   0.098 (i)
     TIME TO PEAK    (hrs)=   3.167
     RUNOFF VOLUME    (mm)=  35.419
     TOTAL RAINFALL   (mm)=  81.475
     RUNOFF COEFFICIENT   =   0.435
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (1101) |   Area    (ha)=   1.69   Curve Number   (CN)= 72.8
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.23
 
     Unit Hyd Qpeak  (cms)=   0.281
 
     PEAK FLOW       (cms)=   0.180 (i)
     TIME TO PEAK    (hrs)=   3.083
     RUNOFF VOLUME    (mm)=  33.881
     TOTAL RAINFALL   (mm)=  81.475
     RUNOFF COEFFICIENT   =   0.416

 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0001) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (1100):     1.02   0.098     3.17    35.42
        + ID2= 2 (1101):     1.69   0.180     3.08    33.88
          ==================================================
          ID = 3 (0001):     2.71   0.273     3.08    34.46
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (2102) |   Area    (ha)=   0.05   Curve Number   (CN)= 70.5
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.13
 
     Unit Hyd Qpeak  (cms)=   0.015
 
     PEAK FLOW       (cms)=   0.007 (i)
     TIME TO PEAK    (hrs)=   3.000
     RUNOFF VOLUME    (mm)=  31.675
     TOTAL RAINFALL   (mm)=  81.475
     RUNOFF COEFFICIENT   =   0.389
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (2103) |   Area    (ha)=   1.69   Curve Number   (CN)= 72.8
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.23
 
     Unit Hyd Qpeak  (cms)=   0.281
 
     PEAK FLOW       (cms)=   0.180 (i)
     TIME TO PEAK    (hrs)=   3.083
     RUNOFF VOLUME    (mm)=  33.881
     TOTAL RAINFALL   (mm)=  81.475
     RUNOFF COEFFICIENT   =   0.416
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.



 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| STANDHYD  (2101) |   Area    (ha)=   0.97
|ID= 1 DT= 5.0 min |   Total Imp(%)=  30.00   Dir. Conn.(%)=  30.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.29         0.68
     Dep. Storage     (mm)=       1.00         4.40
     Average Slope     (%)=       7.75         1.88
     Length            (m)=      80.42       149.30
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     127.00        55.92
                over (min)        5.00        25.00
     Storage Coeff.  (min)=       1.10 (ii)   21.10 (ii)
     Unit Hyd. Tpeak (min)=       5.00        25.00
     Unit Hyd. peak  (cms)=       0.34         0.05
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.10         0.06          0.137 (iii)
     TIME TO PEAK    (hrs)=       3.00         3.25           3.00
     RUNOFF VOLUME    (mm)=      80.48        37.66          50.49
     TOTAL RAINFALL   (mm)=      81.48        81.48          81.48
     RUNOFF COEFFICIENT   =       0.99         0.46           0.62
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  75.9    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0002) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (2101):     0.97   0.137     3.00    50.49
        + ID2= 2 (2103):     1.69   0.180     3.08    33.88
          ==================================================
          ID = 3 (0002):     2.66   0.293     3.00    39.94
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
--------------------

| RESERVOIR (0022) |
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.1142      0.0397
                          0.0062     0.0062   |   0.1294      0.0469
                          0.0229     0.0126   |   0.1430      0.0542
                          0.0470     0.0191   |   0.1555      0.0617
                          0.0742     0.0258   |   0.1670      0.0693
                          0.0965     0.0327   |   0.0000      0.0000
 
                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
     INFLOW : ID= 2 (0002)      2.660      0.293      3.00      39.94
     OUTFLOW: ID= 1 (0022)      2.660      0.122      3.58      39.84
 
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 41.59
                   TIME SHIFT OF PEAK FLOW         (min)= 35.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0434
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0003) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (2102):     0.05   0.007     3.00    31.67
        + ID2= 2 (0022):     2.66   0.122     3.58    39.84
          ==================================================
          ID = 3 (0003):     2.71   0.123     3.58    39.69
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (3102) |   Area    (ha)=   0.05   Curve Number   (CN)= 70.5
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.13
 
     Unit Hyd Qpeak  (cms)=   0.015
 
     PEAK FLOW       (cms)=   0.007 (i)
     TIME TO PEAK    (hrs)=   3.000
     RUNOFF VOLUME    (mm)=  31.675
     TOTAL RAINFALL   (mm)=  81.475
     RUNOFF COEFFICIENT   =   0.389
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 



------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (3103) |   Area    (ha)=   1.69   Curve Number   (CN)= 72.8
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.23
 
     Unit Hyd Qpeak  (cms)=   0.281
 
     PEAK FLOW       (cms)=   0.180 (i)
     TIME TO PEAK    (hrs)=   3.083
     RUNOFF VOLUME    (mm)=  33.881
     TOTAL RAINFALL   (mm)=  81.475
     RUNOFF COEFFICIENT   =   0.416
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| STANDHYD  (3101) |   Area    (ha)=   0.97
|ID= 1 DT= 5.0 min |   Total Imp(%)=  30.00   Dir. Conn.(%)=  30.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.29         0.68
     Dep. Storage     (mm)=       1.00         4.40
     Average Slope     (%)=       7.75         1.88
     Length            (m)=      80.42       149.30
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     127.00        55.92
                over (min)        5.00        25.00
     Storage Coeff.  (min)=       1.10 (ii)   21.10 (ii)
     Unit Hyd. Tpeak (min)=       5.00        25.00
     Unit Hyd. peak  (cms)=       0.34         0.05
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.10         0.06          0.137 (iii)
     TIME TO PEAK    (hrs)=       3.00         3.25           3.00
     RUNOFF VOLUME    (mm)=      80.48        37.66          50.49
     TOTAL RAINFALL   (mm)=      81.48        81.48          81.48
     RUNOFF COEFFICIENT   =       0.99         0.46           0.62
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  75.9    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 

------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0004) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (3101):     0.97   0.137     3.00    50.49
        + ID2= 2 (3102):     0.05   0.007     3.00    31.67
          ==================================================
          ID = 3 (0004):     1.02   0.144     3.00    49.57
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0004) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0004):     1.02   0.144     3.00    49.57
        + ID2= 2 (3103):     1.69   0.180     3.08    33.88
          ==================================================
          ID = 1 (0004):     2.71   0.300     3.00    39.79
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
  ****************************
  ** SIMULATION NUMBER:   6 **
  ****************************
  
  
--------------------
|    READ STORM    |    Filename: C:\Users\nnapper\AppD                       

|                  |              ata\Local\Temp\                             

|                  |              
72ae4afb-68be-4265-bb2a-d08d33636251\166f370f
| Ptotal= 89.93 mm |    Comments: 100-Year, 6 hour SCS Type II - Peterboro
--------------------
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                 0.25    3.60 |  1.75    9.00 |  3.25   19.80 |  4.75    5.40
                 0.50    3.60 |  2.00    9.00 |  3.50   19.80 |  5.00    5.40
                 0.75    5.40 |  2.25   10.80 |  3.75    9.00 |  5.25    3.60
                 1.00    5.40 |  2.50   10.80 |  4.00    9.00 |  5.50    3.60
                 1.25    5.40 |  2.75   53.90 |  4.25    7.20 |  5.75    3.60
                 1.50    5.40 |  3.00  140.20 |  4.50    7.20 |  6.00    3.60



  
------------------------------------------------------------------------------
-

--------------------
| CALIB            |
| NASHYD    (1100) |   Area    (ha)=   1.02   Curve Number   (CN)= 75.8
|ID= 1 DT= 5.0 min |   Ia      (mm)=   7.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.29
 
         NOTE:  RAINFALL WAS TRANSFORMED TO   5.0 MIN. TIME STEP.

  
                               ---- TRANSFORMED HYETOGRAPH ----
                 TIME    RAIN |  TIME    RAIN |'  TIME    RAIN |  TIME    RAIN
                  hrs   mm/hr |   hrs   mm/hr |'   hrs   mm/hr |   hrs   mm/hr
                0.083    3.60 | 1.583    9.00 | 3.083   19.80 |  4.58    5.40
                0.167    3.60 | 1.667    9.00 | 3.167   19.80 |  4.67    5.40
                0.250    3.60 | 1.750    9.00 | 3.250   19.80 |  4.75    5.40
                0.333    3.60 | 1.833    9.00 | 3.333   19.80 |  4.83    5.40
                0.417    3.60 | 1.917    9.00 | 3.417   19.80 |  4.92    5.40
                0.500    3.60 | 2.000    9.00 | 3.500   19.80 |  5.00    5.40
                0.583    5.40 | 2.083   10.80 | 3.583    9.00 |  5.08    3.60
                0.667    5.40 | 2.167   10.80 | 3.667    9.00 |  5.17    3.60
                0.750    5.40 | 2.250   10.80 | 3.750    9.00 |  5.25    3.60
                0.833    5.40 | 2.333   10.80 | 3.833    9.00 |  5.33    3.60
                0.917    5.40 | 2.417   10.80 | 3.917    9.00 |  5.42    3.60
                1.000    5.40 | 2.500   10.80 | 4.000    9.00 |  5.50    3.60
                1.083    5.40 | 2.583   53.90 | 4.083    7.20 |  5.58    3.60
                1.167    5.40 | 2.667   53.90 | 4.167    7.20 |  5.67    3.60
                1.250    5.40 | 2.750   53.90 | 4.250    7.20 |  5.75    3.60
                1.333    5.40 | 2.833  140.20 | 4.333    7.20 |  5.83    3.60
                1.417    5.40 | 2.917  140.20 | 4.417    7.20 |  5.92    3.60
                1.500    5.40 | 3.000  140.20 | 4.500    7.20 |  6.00    3.60
  
     Unit Hyd Qpeak  (cms)=   0.134
 
     PEAK FLOW       (cms)=   0.116 (i)
     TIME TO PEAK    (hrs)=   3.167
     RUNOFF VOLUME    (mm)=  41.680
     TOTAL RAINFALL   (mm)=  89.925
     RUNOFF COEFFICIENT   =   0.464
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (1101) |   Area    (ha)=   1.69   Curve Number   (CN)= 72.8
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.23

 
     Unit Hyd Qpeak  (cms)=   0.281
 
     PEAK FLOW       (cms)=   0.213 (i)
     TIME TO PEAK    (hrs)=   3.083
     RUNOFF VOLUME    (mm)=  39.846
     TOTAL RAINFALL   (mm)=  89.925
     RUNOFF COEFFICIENT   =   0.443
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0001) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (1100):     1.02   0.116     3.17    41.68
        + ID2= 2 (1101):     1.69   0.213     3.08    39.85
          ==================================================
          ID = 3 (0001):     2.71   0.323     3.08    40.54
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (2102) |   Area    (ha)=   0.05   Curve Number   (CN)= 70.5
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.13
 
     Unit Hyd Qpeak  (cms)=   0.015
 
     PEAK FLOW       (cms)=   0.008 (i)
     TIME TO PEAK    (hrs)=   3.000
     RUNOFF VOLUME    (mm)=  37.335
     TOTAL RAINFALL   (mm)=  89.925
     RUNOFF COEFFICIENT   =   0.415
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (2103) |   Area    (ha)=   1.69   Curve Number   (CN)= 72.8
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.23
 
     Unit Hyd Qpeak  (cms)=   0.281



 
     PEAK FLOW       (cms)=   0.213 (i)
     TIME TO PEAK    (hrs)=   3.083
     RUNOFF VOLUME    (mm)=  39.846
     TOTAL RAINFALL   (mm)=  89.925
     RUNOFF COEFFICIENT   =   0.443
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| STANDHYD  (2101) |   Area    (ha)=   0.97
|ID= 1 DT= 5.0 min |   Total Imp(%)=  30.00   Dir. Conn.(%)=  30.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.29         0.68
     Dep. Storage     (mm)=       1.00         4.40
     Average Slope     (%)=       7.75         1.88
     Length            (m)=      80.42       149.30
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     140.20        65.48
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       1.06 (ii)   19.83 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.34         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.11         0.08          0.165 (iii)
     TIME TO PEAK    (hrs)=       3.00         3.17           3.00
     RUNOFF VOLUME    (mm)=      88.92        44.02          57.48
     TOTAL RAINFALL   (mm)=      89.93        89.93          89.93
     RUNOFF COEFFICIENT   =       0.99         0.49           0.64
 
***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  75.9    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0002) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (2101):     0.97   0.165     3.00    57.48
        + ID2= 2 (2103):     1.69   0.213     3.08    39.85

          ==================================================
          ID = 3 (0002):     2.66   0.350     3.00    46.28
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| RESERVOIR (0022) |
| IN= 2---> OUT= 1 |
| DT=  5.0 min     |     OUTFLOW    STORAGE   |  OUTFLOW    STORAGE
--------------------      (cms)     (ha.m.)   |   (cms)     (ha.m.)
                          0.0000     0.0000   |   0.1142      0.0397
                          0.0062     0.0062   |   0.1294      0.0469
                          0.0229     0.0126   |   0.1430      0.0542
                          0.0470     0.0191   |   0.1555      0.0617
                          0.0742     0.0258   |   0.1670      0.0693
                          0.0965     0.0327   |   0.0000      0.0000
 
                                AREA     QPEAK     TPEAK       R.V.
                                (ha)     (cms)     (hrs)       (mm)
     INFLOW : ID= 2 (0002)      2.660      0.350      3.00      46.28
     OUTFLOW: ID= 1 (0022)      2.660      0.138      3.58      46.18
 
                   PEAK   FLOW   REDUCTION [Qout/Qin](%)= 39.43
                   TIME SHIFT OF PEAK FLOW         (min)= 35.00
                   MAXIMUM  STORAGE   USED       (ha.m.)=  0.0515
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0003) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (2102):     0.05   0.008     3.00    37.34
        + ID2= 2 (0022):     2.66   0.138     3.58    46.18
          ==================================================
          ID = 3 (0003):     2.71   0.139     3.58    46.02
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (3102) |   Area    (ha)=   0.05   Curve Number   (CN)= 70.5
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.00   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.13
 
     Unit Hyd Qpeak  (cms)=   0.015
 



     PEAK FLOW       (cms)=   0.008 (i)
     TIME TO PEAK    (hrs)=   3.000
     RUNOFF VOLUME    (mm)=  37.335
     TOTAL RAINFALL   (mm)=  89.925
     RUNOFF COEFFICIENT   =   0.415
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| NASHYD    (3103) |   Area    (ha)=   1.69   Curve Number   (CN)= 72.8
|ID= 1 DT= 5.0 min |   Ia      (mm)=   5.30   # of Linear Res.(N)= 3.00
--------------------   U.H. Tp(hrs)=   0.23
 
     Unit Hyd Qpeak  (cms)=   0.281
 
     PEAK FLOW       (cms)=   0.213 (i)
     TIME TO PEAK    (hrs)=   3.083
     RUNOFF VOLUME    (mm)=  39.846
     TOTAL RAINFALL   (mm)=  89.925
     RUNOFF COEFFICIENT   =   0.443
 
     (i) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
--------------------
| CALIB            |
| STANDHYD  (3101) |   Area    (ha)=   0.97
|ID= 1 DT= 5.0 min |   Total Imp(%)=  30.00   Dir. Conn.(%)=  30.00
--------------------
                              IMPERVIOUS    PERVIOUS (i)
     Surface Area     (ha)=       0.29         0.68
     Dep. Storage     (mm)=       1.00         4.40
     Average Slope     (%)=       7.75         1.88
     Length            (m)=      80.42       149.30
     Mannings n           =      0.013        0.250
 
     Max.Eff.Inten.(mm/hr)=     140.20        65.48
                over (min)        5.00        20.00
     Storage Coeff.  (min)=       1.06 (ii)   19.83 (ii)
     Unit Hyd. Tpeak (min)=       5.00        20.00
     Unit Hyd. peak  (cms)=       0.34         0.06
                                                           *TOTALS*
     PEAK FLOW       (cms)=       0.11         0.08          0.165 (iii)
     TIME TO PEAK    (hrs)=       3.00         3.17           3.00
     RUNOFF VOLUME    (mm)=      88.92        44.02          57.48
     TOTAL RAINFALL   (mm)=      89.93        89.93          89.93
     RUNOFF COEFFICIENT   =       0.99         0.49           0.64
 

***** WARNING: STORAGE COEFF. IS SMALLER THAN TIME STEP!
 
       (i) CN PROCEDURE SELECTED FOR PERVIOUS LOSSES:
            CN*  =  75.9    Ia = Dep. Storage  (Above)
      (ii) TIME STEP (DT) SHOULD BE SMALLER OR EQUAL
           THAN THE STORAGE COEFFICIENT.
     (iii) PEAK FLOW DOES NOT INCLUDE BASEFLOW IF ANY.
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0004) |
|   1 +  2 =  3    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 1 (3101):     0.97   0.165     3.00    57.48
        + ID2= 2 (3102):     0.05   0.008     3.00    37.34
          ==================================================
          ID = 3 (0004):     1.02   0.173     3.00    56.49
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
 
--------------------
| ADD HYD   (0004) |
|   3 +  2 =  1    |         AREA    QPEAK    TPEAK     R.V.
--------------------         (ha)    (cms)    (hrs)     (mm)
          ID1= 3 (0004):     1.02   0.173     3.00    56.49
        + ID2= 2 (3103):     1.69   0.213     3.08    39.85
          ==================================================
          ID = 1 (0004):     2.71   0.358     3.00    46.11
 
     NOTE:  PEAK FLOWS DO NOT INCLUDE BASEFLOWS IF ANY.
 
------------------------------------------------------------------------------
-
  
 FINISH
==============================================================================
=============================
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Project No: 85260

Project Name: Lakefield Townhouse Development

Designed/Checked By: NN / KS

Date:

263.40 m

0.0 m3

693.3 m3
1 263.40

2 264.25

3 100.00

Type Diameter Slope Peak Flow % Full 4 100.00

PVC 375 0.056 0.139 25.8 5 100.00

CSP 300 0.010 0.050 51.7 6 100.00

100 Year Uncontrolled Peak Flow into the Pond =  0.69 cms, conveyed by a 10 m Broad Crested Weir

At a depth of  0.12 m (Elev. 196.06 m) assuming blockage of the outlet system

m m ha*m m3/s
263.40 0.00 0.000 0.000 0.000 0.000 0.000 0.000 0.0000 0.000
263.41 0.01 0.000 0.000 0.000 0.000 0.000 0.000 0.0010 0.000
263.42 0.02 0.001 0.000 0.000 0.000 0.000 0.000 0.0021 0.001
263.43 0.03 0.002 0.000 0.000 0.000 0.000 0.000 0.0031 0.002
263.44 0.04 0.003 0.000 0.000 0.000 0.000 0.000 0.0041 0.003
263.45 0.05 0.004 0.000 0.000 0.000 0.000 0.000 0.0052 0.004
263.46 0.06 0.006 0.000 0.000 0.000 0.000 0.000 0.0062 0.006
263.47 0.07 0.008 0.000 0.000 0.000 0.000 0.000 0.0073 0.008
263.48 0.08 0.011 0.000 0.000 0.000 0.000 0.000 0.0083 0.011
263.49 0.09 0.013 0.000 0.000 0.000 0.000 0.000 0.0094 0.013
263.50 0.10 0.016 0.000 0.000 0.000 0.000 0.000 0.0105 0.016
263.51 0.11 0.019 0.000 0.000 0.000 0.000 0.000 0.0115 0.019
263.52 0.12 0.023 0.000 0.000 0.000 0.000 0.000 0.0126 0.023
263.53 0.13 0.026 0.000 0.000 0.000 0.000 0.000 0.0137 0.026
263.54 0.14 0.030 0.000 0.000 0.000 0.000 0.000 0.0148 0.030 <= 2 Yr: 140 m³ (263.54m)
263.55 0.15 0.034 0.000 0.000 0.000 0.000 0.000 0.0159 0.034
263.56 0.16 0.038 0.000 0.000 0.000 0.000 0.000 0.0169 0.038
263.57 0.17 0.043 0.000 0.000 0.000 0.000 0.000 0.0180 0.043
263.58 0.18 0.047 0.000 0.000 0.000 0.000 0.000 0.0191 0.047
263.59 0.19 0.051 0.000 0.000 0.000 0.000 0.000 0.0202 0.051
263.60 0.20 0.056 0.000 0.000 0.000 0.000 0.000 0.0214 0.056
263.61 0.21 0.061 0.000 0.000 0.000 0.000 0.000 0.0225 0.061 <= 5 Yr: 216.1 m³ (263.61m)
263.62 0.22 0.065 0.000 0.000 0.000 0.000 0.000 0.0236 0.065
263.63 0.23 0.070 0.000 0.000 0.000 0.000 0.000 0.0247 0.070
263.64 0.24 0.074 0.000 0.000 0.000 0.000 0.000 0.0258 0.074
263.65 0.25 0.079 0.000 0.000 0.000 0.000 0.000 0.0270 0.079
263.66 0.26 0.083 0.000 0.000 0.000 0.000 0.000 0.0281 0.083 <= 10 Yr: 274 m³ (263.66m)
263.67 0.27 0.087 0.000 0.000 0.000 0.000 0.000 0.0292 0.087
263.68 0.28 0.091 0.000 0.000 0.000 0.000 0.000 0.0304 0.091
263.69 0.29 0.094 0.000 0.000 0.000 0.000 0.000 0.0315 0.094
263.70 0.30 0.097 0.000 0.000 0.000 0.000 0.000 0.0327 0.097
263.71 0.31 0.100 0.000 0.000 0.000 0.000 0.000 0.0338 0.100
263.72 0.32 0.103 0.000 0.000 0.000 0.000 0.000 0.0350 0.103
263.73 0.33 0.106 0.000 0.000 0.000 0.000 0.000 0.0362 0.106 <= 25 Yr: 360 m³ (263.73m)
263.74 0.34 0.109 0.000 0.000 0.000 0.000 0.000 0.0373 0.109
263.75 0.35 0.111 0.000 0.000 0.000 0.000 0.000 0.0385 0.111
263.76 0.36 0.114 0.000 0.000 0.000 0.000 0.000 0.0397 0.114
263.77 0.37 0.117 0.000 0.000 0.000 0.000 0.000 0.0409 0.117
263.78 0.38 0.119 0.000 0.000 0.000 0.000 0.000 0.0421 0.119
263.79 0.39 0.122 0.000 0.000 0.000 0.000 0.000 0.0433 0.122
263.80 0.40 0.125 0.000 0.000 0.000 0.000 0.000 0.0445 0.125 <= 50 Yr: 434 m³ (263.8m)
263.81 0.41 0.127 0.000 0.000 0.000 0.000 0.000 0.0457 0.127
263.82 0.42 0.129 0.000 0.000 0.000 0.000 0.000 0.0469 0.129
263.83 0.43 0.132 0.000 0.000 0.000 0.000 0.000 0.0481 0.132
263.84 0.44 0.134 0.000 0.000 0.000 0.000 0.000 0.0493 0.134
263.85 0.45 0.136 0.000 0.000 0.000 0.000 0.000 0.0505 0.136
263.86 0.46 0.139 0.000 0.000 0.000 0.000 0.000 0.0517 0.139 <= 100 Yr: 515 m³ (263.86m)
263.87 0.47 0.141 0.000 0.000 0.000 0.000 0.000 0.0530 0.141
263.88 0.48 0.143 0.000 0.000 0.000 0.000 0.000 0.0542 0.143
263.89 0.49 0.145 0.000 0.000 0.000 0.000 0.000 0.0554 0.145
263.90 0.50 0.147 0.000 0.000 0.000 0.000 0.000 0.0567 0.147
263.91 0.51 0.149 0.000 0.000 0.000 0.000 0.000 0.0579 0.149
263.92 0.52 0.151 0.000 0.000 0.000 0.000 0.000 0.0592 0.151
263.93 0.53 0.153 0.000 0.000 0.000 0.000 0.000 0.0604 0.153
263.94 0.54 0.155 0.000 0.000 0.000 0.000 0.000 0.0617 0.155
263.95 0.55 0.157 0.000 0.000 0.000 0.000 0.000 0.0629 0.157
263.96 0.56 0.159 0.000 0.000 0.000 0.000 0.000 0.0642 0.159
263.97 0.57 0.161 0.000 0.000 0.000 0.000 0.000 0.0655 0.161
263.98 0.58 0.163 0.000 0.000 0.000 0.000 0.000 0.0668 0.163
263.99 0.59 0.165 0.000 0.000 0.000 0.000 0.000 0.0680 0.165
264.00 0.60 0.167 0.000 0.000 0.000 0.000 0.000 0.0693 0.167

#N/A #N/A

Invert Elev
(m)

Discharge Summary

Diameter / Width
(mm)        (m)

Notes

Stage 6
Custom 

m3/s

Active 
Storage

Total 
Discharge

Stage 4
Custom 

Stage-Storage-Discharge Summary Table

Elevation
Stage 1
Orifice 
Tube

Stage 5
Custom 

Stage 2
Custom 

Stage 3
Custom Stage

Stage-Storage-Discharge: Grassed Detention Basin

Stage Type

Orifice Tube: Vertical 299

March 9, 2024

Storage Summary

4

1.5

-

-

-

Permanent Pool Volume:

Top of Permanent Pool:

Active Storage Volume:

Outlet Capacity Summary

85260 - Stage-Storage-Discharge - March 2024 Stage_Storage_Discharge 1 of 2
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Storm Sewer Analysis 

 

 
 

 

 



Rain Station:

Design Storm: m D.M. Wills Associates Ltd.

a = 1098.0 1 150 Jameson Drive 

b = 10.100 Peterborough, ON · K9J 0B9 

c = 0.83 Tel: (705) 742-2297 ext. 250 

Minimum Time of Concentration: 10 min Fax: (705) 741-3568 

Ward St P0651 P0651 P0237 P0169 10.0 0.0 91.0 0.05 0.80 0.04 0.000 0.04 0.00 Single On Grade 1.41 0.00 100 0.000 0.010 Concrete 7.6 5.46 300 90 263.93 0.226 4.5% 1.64 Spr-Crit 0.42 0.18 0.18 264.01 263.79 265.25 -1.24

Ward St P0237 P0237 P0238 P0238 10.0 0.9 91.0 0.99 0.15 0.15 0.000 0.15 0.00 Single On Grade 1.41 0.00 90 0.000 0.044 Concrete 65.7 0.82 300 0 263.44 0.088 50.3% 1.24 Spr-Crit 0.54 0.00 0.00 263.61 263.05 265.24 -1.64

Ward St P0169 P0169 P0238 P0653 10.0 0.0 91.0 0.05 0.80 0.04 0.000 0.04 0.00 Single On Grade 1.43 0.00 100 0.000 0.010 Concrete 7.6 5.50 300 90 263.10 0.227 4.5% 1.64 Spr-Crit 0.42 0.00 0.18 263.18 262.87 264.65 -1.47

Ward St P0652 P0652 P0238 P0238 10.0 0.0 91.0 0.24 0.15 0.04 0.000 0.04 0.00 Single On Grade 1.43 0.00 100 0.000 0.009 Concrete 5.8 4.51 300 50 263.16 0.205 4.4% 1.48 Spr-Crit 0.26 0.00 0.05 263.23 262.95 264.82 -1.59

Ward St P0238 P0238 P0239 P0239 10.9 0.8 87.7 0.40 0.15 0.06 0.000 0.07 0.00 Single On Grade 1.60 0.00 100 0.000 0.079 Concrete 83.9 1.71 300 0 262.64 0.127 62.5% 1.89 Spr-Crit 1.44 0.01 0.01 262.86 261.49 264.49 -1.63

Ward St P0653 P0653 P0239 P0264 10.0 0.0 91.0 0.09 0.80 0.07 0.000 0.07 0.00 Single On Grade 1.60 0.00 100 0.000 0.018 Concrete 7.6 9.67 300 90 262.07 0.301 6.1% 2.36 Spr-Crit 0.73 0.01 0.38 262.17 261.49 263.19 -1.02

Ward St P0239 P0239 P0239A P0239A 11.7 0.5 85.1 0.59 0.40 0.24 0.000 0.24 0.00 Single On Grade 1.53 0.00 81 0.000 0.139 Concrete 61.3 1.69 375 0 261.20 0.228 61.0% 2.17 Spr-Crit 1.04 0.01 0.01 261.48 261.22 263.13 -1.66

Ward St P0264 P0264 P0239A P0239A 10.0 0.1 91.0 0.05 0.80 0.04 0.000 0.04 0.00 Single On Grade 1.53 0.00 100 0.000 0.010 Concrete 7.6 2.35 300 90 260.42 0.148 6.8% 1.20 Spr-Crit 0.00 0.01 0.00 261.22 261.22 262.22 -0.99

Mann Rd P0643A P0643A P0643 P0471 10.0 0.2 91.0 0.85 0.15 0.13 0.000 0.13 0.00 Single In Sag 5.58 0.15 100 0.000 0.032 Concrete 15.0 0.84 300 90 263.00 0.089 36.4% 1.16 Spr-Crit 0.02 0.01 0.01 263.46 263.44 263.90 -0.44

Mann Rd P0643 P0643 P0172 P0643A 33.2 0.1 48.1 5.46 0.25 1.37 0.000 1.37 0.00 Single In Sag 5.56 0.30 100 0.000 0.200 Concrete 21.9 5.79 300 15 262.38 0.233 85.8% 3.30 Sub-Crit 0.94 0.03 0.03 263.42 262.49 264.25 -0.83

Mann Rd P0172 P0172 P0239A P0239A 33.3 0.1 48.0 0.73 0.40 0.29 0.000 0.29 0.00 Single In Sag 4.85 0.30 100 0.000 0.238 Concrete 20.3 4.68 300 70 261.11 0.209 113.9% 2.97 Sub-Crit 1.23 0.01 0.50 262.46 261.22 262.78 -0.32

Mann Rd P0471 P0471 P0239A P0239A 10.0 0.1 91.0 0.21 0.80 0.17 0.000 0.17 0.00 Single On Grade 4.85 0.00 98 0.000 0.042 HDPE 19.4 4.67 300 90 261.06 0.272 15.3% 2.79 Spr-Crit 0.91 0.01 0.52 261.22 261.22 262.39 -1.17

Ward St P0239A P0239A P0070 P0070 33.4 0.6 47.9 0.21 0.80 0.17 0.000 0.22 0.00 Single On Grade 4.85 0.00 100 0.000 0.372 Concrete 63.5 0.88 450 0 260.05 0.268 138.8% 1.69 Sub-Crit 1.08 0.01 0.01 261.21 260.13 262.18 -0.97

Ward St P0168 P0168 P0070 P0070 10.0 0.1 91.0 0.11 0.80 0.09 0.000 0.09 0.00 Single In Sag 1.00 0.15 100 0.000 0.022 Concrete 7.5 2.34 300 90 259.93 0.148 15.1% 1.51 Spr-Crit 0.17 0.01 0.15 260.13 260.13 261.62 -1.49

Ward St P0644 P0644 P0070 P0070 10.0 0.1 91.0 1.00 0.80 0.80 0.000 0.80 0.00 Single In Sag 1.00 0.30 100 0.000 0.202 Concrete 5.4 2.00 250 90 260.79 0.084 240.2% 1.72 Sub-Crit 0.62 0.01 1.14 261.56 260.94 261.86 -0.31

Ward St P0757 P0757 P0070 P0070 10.0 0.0 91.0 0.49 0.45 0.22 0.000 0.22 0.00 Single In Sag 1.00 0.15 100 0.000 0.056 Concrete 4.6 2.00 250 90 260.95 0.084 66.3% 1.83 Spr-Crit 0.09 0.01 0.23 261.14 261.00 262.02 -0.88

Ward St P0070 P0070 P0234 OUT 34.0 0.8 47.4 0.10 0.45 0.05 0.000 0.05 0.00 Single In Sag 1.10 0.30 100 0.000 0.520 Concrete 79.1 0.57 600 5 259.39 0.462 112.5% 1.64 Sub-Crit 0.57 0.01 0.01 260.11 259.55 261.68 -1.57

Ward St P0265A P0265A P0234 P0168 10.0 0.1 91.0 0.02 0.80 0.02 0.000 0.02 0.00 Single On Grade 1.24 0.00 100 0.000 0.004 Concrete 7.6 0.50 300 90 261.25 0.068 5.9% 0.56 Sub-Crit 0.04 0.01 0.30 261.30 261.26 262.45 -1.15

Ward St P0234 P0234 P0091 P0070 34.8 0.3 46.7 0.04 0.80 0.03 0.000 0.03 0.00 Single On Grade 1.24 0.00 100 0.000 0.518 Concrete 44.3 1.16 600 90 258.93 0.662 78.3% 2.59 Spr-Crit 0.51 0.28 0.45 259.42 259.42 262.44 -3.02

Ward St P0091A P0091A P0091 P0234 38.8 0.0 43.5 3.36 0.25 0.84 0.000 0.84 0.00 Single In Sag 1.24 0.15 100 0.000 0.102 Concrete 8.9 8.91 250 45 261.17 0.178 57.2% 3.74 Spr-Crit 0.80 0.28 0.28 261.40 260.51 262.35 -0.94

8th Line P0263 P0263 P0236 P0236 34.1 0.1 47.3 19.10 0.31 5.92 0.000 5.92 0.00 Open In Sag 0.38 0.30 100 0.000 0.779 Concrete 25.9 6.72 600 15 263.96 1.591 48.9% 5.60 Spr-Crit 1.74 0.12 0.12 264.51 262.82 264.96 -0.45

8th Line P0236 P0236 P0170A P0170A 34.2 0.2 47.2 0.03 0.80 0.02 0.000 0.02 0.00 Single On Grade 2.31 0.00 100 0.000 0.780 Concrete 33.1 1.88 600 15 262.19 0.841 92.7% 2.98 Sub-Crit 0.53 0.03 0.03 262.70 262.17 264.35 -1.65

8th Line P0170A P0170A P0235 P0235 34.4 0.2 47.0 0.06 0.80 0.05 0.000 0.05 0.00 Single On Grade 2.31 0.00 100 0.000 0.784 Concrete 27.3 1.89 600 15 261.54 0.843 93.0% 2.99 Sub-Crit 0.45 0.03 0.03 262.07 261.63 264.50 -2.43

8th Line P0235 P0235 P0091 P0091 34.6 0.1 46.9 0.12 0.45 0.05 0.000 0.05 0.00 Single On Grade 2.88 0.00 100 0.000 0.788 Concrete 25.4 2.42 600 90 260.99 0.955 82.5% 3.77 Sub-Crit 0.61 0.28 0.96 261.40 260.79 263.66 -2.25

8th Line P0091 P0091 P0295 P0234 38.8 0.2 43.5 0.07 0.80 0.06 0.000 0.06 0.00 Single On Grade 1.24 0.00 100 0.000 1.323 Concrete 28.8 1.34 750 60 258.37 1.287 102.8% 2.92 Sub-Crit 0.41 0.29 0.29 259.14 258.74 262.95 -3.81

STORM SEWER HYDRAULIC GRADE LINE DESIGN SHEET - EXISTING CONDITIONS

Peterborough Airport Design Consideration: Overland Flow Route

5 Year Allowable Freeboard: 0.50 Project Information

Selwyn Township Checked by KS

Design Standards Date 07/12/2023
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Rain Station:

Design Storm: m D.M. Wills Associates Ltd.

a = 1098.0 1 150 Jameson Drive 

b = 10.100 Peterborough, ON · K9J 0B9 

c = 0.83 Tel: (705) 742-2297 ext. 250 

Minimum Time of Concentration: 10 min Fax: (705) 741-3568 

Peterborough Airport Design Consideration: Overland Flow Route

5 Year Allowable Freeboard: 0.50 Project Information

Selwyn Township Checked by KS

Design Standards Date 07/12/2023
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Jones Beach Rd P0295 P0295 S0169 S0169 39.0 0.2 43.4 0.02 0.80 0.02 0.000 0.02 0.00 Single On Grade 7.14 0.00 100 0.000 1.320 Concrete 51.2 1.91 750 0 257.95 1.539 85.8% 3.49 Sub-Crit 0.72 0.02 0.02 258.44 257.72 262.42 -3.98

Jones Beach Rd S0169A S0169A S0169 S0173 10.0 0.1 91.0 0.39 0.45 0.18 0.000 0.18 0.00 Single On Grade 8.65 0.00 98 0.000 0.044 PVC 11.1 4.00 300 90 257.00 0.193 22.5% 2.22 Spr-Crit 0.03 0.02 0.45 257.61 257.58 258.00 -0.39

Jones Beach Rd S0169 S0169 S0170 S0170 39.2 0.1 43.2 0.16 0.15 0.02 0.000 0.02 0.00 Single On Grade 8.65 0.00 100 0.000 1.339 Concrete 34.0 7.70 750 0 256.87 3.088 43.4% 6.74 Spr-Crit 2.62 0.12 0.12 257.55 254.60 258.49 -0.93

Jones Beach Rd S0170 S0170 S0171 S0171 39.3 0.1 43.1 0.35 0.40 0.14 0.000 0.14 0.00 Single On Grade 5.50 0.00 100 0.000 1.354 Concrete 23.8 4.21 750 0 253.74 2.284 59.3% 5.39 Spr-Crit 1.00 0.07 0.07 254.43 253.16 256.47 -2.04

Jones Beach Rd S0171 S0171 S0172 S0172 39.4 0.0 43.1 0.14 0.40 0.06 0.000 0.06 0.00 Single On Grade 7.51 0.00 100 0.000 1.358 Concrete 14.7 6.23 750 0 252.22 2.780 48.9% 6.26 Spr-Crit 0.92 0.10 0.10 252.91 251.67 254.70 -1.79

Jones Beach Rd S0173 S0173 S0172 OUT 10.0 0.0 91.0 0.21 0.40 0.08 0.000 0.09 0.00 Single On Grade 8.33 0.00 100 0.000 0.022 Concrete 11.3 3.92 750 75 251.67 2.204 1.0% 1.62 Spr-Crit 0.44 0.10 0.13 251.76 251.53 253.27 -1.51

Jones Beach Rd S0172 S0172 S0174 S0174 39.4 0.2 43.1 0.10 0.40 0.04 0.000 0.04 0.00 Single On Grade 8.33 0.00 100 0.000 1.373 Concrete 59.1 5.51 750 0 250.74 2.614 52.5% 5.99 Spr-Crit 3.26 0.09 0.09 251.43 248.12 253.71 -2.28

Jones Beach Rd S0174 S0174 OUT OUT 39.6 0.1 42.9 0.30 0.40 0.12 0.000 0.12 0.00 Single On Grade 6.10 0.00 100 0.000 1.383 Concrete 19.2 2.00 900 0 247.33 2.560 54.0% 4.10 Spr-Crit 0.38 0.04 0.04 248.03 247.42 249.13 -1.10

0.010

0.013

0.013

0.014

0.015

Formulated Column D/S End of Pipe Run

Surface Ponding
PVC

Manning's n Values

Brick

Note: All Pipes have been assigned a Mannings roughness value of 0.013

Equivalent Circular Pipe 
Diameter

Concrete
1.00

Surface Ponding Exceeds
Max Allowable Ponding DepthClay

Input Column U/S End of Pipe Run Manual Entry
HDPE
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Rain Station:

Design Storm: m D.M. Wills Associates Ltd.

a = 2507.0 1.25 150 Jameson Drive 

b = 14.800 Peterborough, ON · K9J 0B9 

c = 0.88 Tel: (705) 742-2297 ext. 250 

Minimum Time of Concentration: 10 min Fax: (705) 741-3568 

Ward St P0651 P0651 P0237 P0169 10.0 0.0 148.6 0.05 0.80 0.05 0.000 0.05 0.00 Single On Grade 1.41 0.00 98 0.000 0.019 Concrete 7.6 5.46 300 90 263.93 0.226 8.5% 1.95 Spr-Crit 0.01 0.00 0.00 265.25 265.24 265.24 265.25 0.00

Ward St P0237 P0237 P0238 P0238 10.0 0.9 148.6 0.99 0.15 0.19 0.000 0.19 0.00 Single On Grade 1.41 0.00 74 0.000 0.076 Concrete 65.7 0.82 300 0 263.44 0.088 86.3% 1.24 Sub-Crit 0.40 0.00 0.00 264.90 264.49 264.49 265.24 -0.35

Ward St P0169 P0169 P0238 P0653 10.0 0.0 148.6 0.05 0.80 0.05 0.000 0.05 0.00 Single On Grade 1.43 0.00 98 0.000 0.020 Concrete 7.6 5.50 300 90 263.10 0.227 8.6% 1.97 Spr-Crit 0.01 0.00 0.01 264.50 264.49 264.49 264.65 -0.15

Ward St P0652 P0652 P0238 P0238 10.0 0.0 148.6 0.24 0.15 0.05 0.000 0.05 0.00 Single On Grade 1.43 0.00 98 0.000 0.018 Concrete 5.8 4.51 300 50 263.16 0.205 8.9% 1.80 Spr-Crit 0.01 0.00 0.00 264.50 264.49 264.49 264.82 -0.32

Ward St P0238 P0238 P0239 P0239 10.9 0.8 144.0 0.40 0.15 0.08 0.000 0.12 0.00 Single On Grade 1.60 0.00 85 0.000 0.152 Concrete 83.9 1.71 300 0 262.64 0.127 120.4% 1.80 Sub-Crit 2.08 0.01 0.01 265.22 263.13 263.13 264.49 0.73

Ward St P0653 P0653 P0239 P0264 10.0 0.0 148.6 0.09 0.80 0.09 0.000 0.09 0.00 Single On Grade 1.60 0.00 92 0.000 0.033 Concrete 7.6 9.67 300 90 262.07 0.301 11.0% 2.80 Spr-Crit 0.02 0.01 0.08 263.15 263.13 263.13 263.19 -0.03

Ward St P0239 P0239 P0239A P0239A 11.7 0.5 140.2 0.59 0.40 0.30 0.000 0.31 0.00 Single On Grade 1.53 0.00 61 0.000 0.255 Concrete 61.3 1.69 375 0 261.20 0.228 111.6% 2.07 Sub-Crit 1.29 0.01 0.01 263.47 262.18 262.18 263.13 0.33

Ward St P0264 P0264 P0239A P0239A 10.0 0.1 148.6 0.05 0.80 0.05 0.000 0.05 0.00 Single On Grade 1.53 0.00 98 0.000 0.022 Concrete 7.6 2.35 300 90 260.42 0.148 14.8% 1.51 Spr-Crit 0.01 0.01 0.01 262.18 262.18 262.18 262.22 -0.03

Mann Rd P0643A P0643A P0643 P0471 10.0 0.2 148.6 0.85 0.15 0.16 0.000 0.99 0.00 Single In Sag 5.58 0.15 29 0.000 0.120 Concrete 15.0 0.84 300 90 263.00 0.089 135.4% 1.26 Sub-Crit 0.23 0.19 0.19 264.48 264.25 264.25 263.90 0.58

Mann Rd P0643 P0643 P0172 P0643A 33.2 0.1 83.1 5.46 0.25 1.71 0.000 1.71 0.00 Single In Sag 5.56 0.30 51 0.000 0.269 Concrete 21.9 5.79 300 15 262.38 0.233 115.7% 3.30 Sub-Crit 1.70 0.05 0.05 264.48 262.78 262.78 264.25 0.23

Mann Rd P0172 P0172 P0239A P0239A 33.3 0.1 83.0 0.73 0.40 0.37 0.000 0.37 0.00 Single In Sag 4.85 0.30 100 0.000 0.353 Concrete 20.3 4.68 300 70 261.11 0.209 168.6% 2.97 Sub-Crit 2.71 0.01 1.09 264.88 262.18 262.18 262.78 2.10

Mann Rd P0471 P0471 P0239A P0239A 10.0 0.1 148.6 0.21 0.80 0.20 0.000 0.90 0.00 Single On Grade 4.85 0.00 48 0.000 0.179 HDPE 19.4 4.67 300 90 261.06 0.272 66.0% 4.11 Spr-Crit 0.35 0.01 0.43 262.52 262.18 262.18 262.39 0.13

Ward St P0239A P0239A P0070 P0070 33.4 0.6 82.8 0.21 0.80 0.20 0.000 0.79 0.00 Single On Grade 4.85 0.00 64 0.000 0.731 Concrete 63.5 0.88 450 0 260.05 0.268 272.5% 1.69 Sub-Crit 4.17 0.05 0.05 265.86 261.68 261.68 262.18 3.68

Ward St P0168 P0168 P0070 P0070 10.0 0.1 148.6 0.11 0.80 0.10 0.000 0.10 0.00 Single In Sag 1.00 0.15 100 0.000 0.043 Concrete 7.5 2.34 300 90 259.93 0.148 29.2% 1.82 Spr-Crit 0.02 0.05 0.03 261.70 261.68 261.68 261.62 0.08

Ward St P0644 P0644 P0070 P0070 10.0 0.1 148.6 1.00 0.80 0.95 0.000 0.95 0.00 Single In Sag 1.00 0.30 51 0.000 0.202 Concrete 5.4 2.00 250 90 260.79 0.084 240.2% 1.72 Sub-Crit 0.62 0.05 1.14 262.30 261.68 261.68 261.86 0.44

Ward St P0757 P0757 P0070 P0070 10.0 0.0 148.6 0.49 0.45 0.28 0.000 0.28 0.00 Single In Sag 1.00 0.15 100 0.000 0.114 Concrete 4.6 2.00 250 90 260.95 0.084 135.4% 1.72 Sub-Crit 0.17 0.05 0.36 261.85 261.68 261.68 262.02 -0.16

Ward St P0070 P0070 P0234 OUT 34.0 0.8 81.9 0.10 0.45 0.06 0.000 1.17 0.00 Single In Sag 1.10 0.30 76 0.000 1.123 Concrete 79.1 0.57 600 5 259.39 0.462 243.0% 1.64 Sub-Crit 2.64 0.04 0.04 265.08 262.44 262.44 261.68 3.40

Ward St P0265A P0265A P0234 P0168 10.0 0.1 148.6 0.02 0.80 0.02 0.000 0.02 0.00 Single On Grade 1.24 0.00 100 0.000 0.008 Concrete 7.6 0.50 300 90 261.25 0.068 11.5% 0.65 Sub-Crit 0.00 0.04 0.30 262.44 262.44 262.44 262.45 -0.01

Ward St P0234 P0234 P0091 P0070 34.8 0.3 80.7 0.04 0.80 0.04 0.000 0.78 0.00 Single On Grade 1.24 0.00 53 0.000 1.204 Concrete 44.3 1.16 600 90 258.93 0.662 181.7% 2.35 Sub-Crit 1.70 0.12 1.22 264.65 262.95 262.95 262.44 2.22

Ward St P0091A P0091A P0091 P0234 38.8 0.0 75.4 3.36 0.25 1.05 0.000 1.05 0.00 Single In Sag 1.24 0.15 55 0.000 0.120 Concrete 8.9 8.91 250 45 261.17 0.178 67.6% 3.88 Spr-Crit 0.31 0.12 0.12 263.27 262.95 262.95 262.35 0.92

8th Line P0263 P0263 P0236 P0236 34.1 0.1 81.8 19.10 0.31 7.40 0.000 7.40 0.00 Open In Sag 0.38 0.30 56 0.000 0.942 Concrete 25.9 6.72 600 15 263.96 1.591 59.2% 5.86 Spr-Crit 1.74 0.13 0.13 264.54 264.35 264.35 264.96 -0.42

8th Line P0236 P0236 P0170A P0170A 34.2 0.2 81.6 0.03 0.80 0.03 0.000 3.29 0.00 Single On Grade 2.31 0.00 44 0.000 1.268 Concrete 33.1 1.88 600 15 262.19 0.841 150.7% 2.98 Sub-Crit 1.41 0.08 0.08 265.91 264.50 264.50 264.35 1.56

8th Line P0170A P0170A P0235 P0235 34.4 0.2 81.3 0.06 0.80 0.06 0.000 1.90 0.00 Single On Grade 2.31 0.00 44 0.000 1.453 Concrete 27.3 1.89 600 15 261.54 0.843 172.3% 2.99 Sub-Crit 1.53 0.10 0.10 265.18 263.66 263.66 264.50 0.68

8th Line P0235 P0235 P0091 P0091 34.6 0.1 81.0 0.12 0.45 0.07 0.000 1.13 0.00 Single On Grade 2.88 0.00 51 0.000 1.578 Concrete 25.4 2.42 600 90 260.99 0.955 165.2% 3.38 Sub-Crit 1.68 0.12 2.10 264.63 262.95 262.95 263.66 0.97

8th Line P0091 P0091 P0295 P0234 38.8 0.2 75.4 0.07 0.80 0.07 0.000 0.61 0.00 Single On Grade 1.24 0.00 58 0.000 2.787 Concrete 28.8 1.34 750 60 258.37 1.287 216.7% 2.92 Sub-Crit 1.81 1.28 1.28 264.22 262.42 262.42 262.95 1.27

Jones Beach Rd P0295 P0295 S0169 S0169 39.0 0.2 75.2 0.02 0.80 0.02 0.000 0.02 0.00 Single On Grade 7.14 0.00 100 0.000 2.782 Concrete 51.2 1.91 750 0 257.95 1.539 180.8% 3.49 Sub-Crit 3.20 0.10 0.10 260.91 257.72 262.42 -1.50

Jones Beach Rd S0169A S0169A S0169 S0173 10.0 0.1 148.6 0.39 0.45 0.22 0.000 0.22 0.00 Single On Grade 8.65 0.00 89 0.000 0.081 PVC 11.1 4.00 300 90 257.00 0.193 41.7% 2.61 Spr-Crit 0.08 0.10 0.45 257.68 257.60 258.00 -0.32

Jones Beach Rd S0169 S0169 S0170 S0170 39.2 0.1 74.9 0.16 0.15 0.03 0.000 0.03 0.00 Single On Grade 8.65 0.00 100 0.000 2.820 Concrete 34.0 7.70 750 0 256.87 3.088 91.3% 7.00 Sub-Crit 2.18 0.10 0.10 257.50 255.32 258.49 -0.99

Jones Beach Rd S0170 S0170 S0171 S0171 39.3 0.1 74.8 0.35 0.40 0.18 0.000 0.18 0.00 Single On Grade 5.50 0.00 98 0.000 2.851 Concrete 23.8 4.21 750 0 253.74 2.284 124.8% 5.18 Sub-Crit 1.56 0.11 0.11 255.21 253.65 256.47 -1.26

Jones Beach Rd S0171 S0171 S0172 S0172 39.4 0.0 74.7 0.14 0.40 0.07 0.000 0.07 0.00 Single On Grade 7.51 0.00 100 0.000 2.862 Concrete 14.7 6.23 750 0 252.22 2.780 102.9% 6.30 Sub-Crit 0.97 0.11 0.11 253.54 252.57 254.70 -1.16

Jones Beach Rd S0173 S0173 S0172 OUT 10.0 0.0 148.6 0.21 0.40 0.11 0.000 0.13 0.00 Single On Grade 8.33 0.00 98 0.000 0.052 Concrete 11.3 3.92 750 75 251.67 2.204 2.4% 2.08 Spr-Crit 0.00 0.11 0.00 252.57 252.57 253.27 -0.70

Jones Beach Rd S0172 S0172 S0174 S0174 39.4 0.2 74.7 0.10 0.40 0.05 0.000 0.05 0.00 Single On Grade 8.33 0.00 100 0.000 2.898 Concrete 59.1 5.51 750 0 250.74 2.614 110.9% 5.93 Sub-Crit 4.01 0.11 0.11 252.46 248.46 253.71 -1.25

Jones Beach Rd S0174 S0174 OUT OUT 39.6 0.1 74.4 0.30 0.40 0.15 0.000 0.15 0.00 Single On Grade 6.10 0.00 100 0.000 2.920 Concrete 19.2 2.00 900 0 247.33 2.560 114.1% 4.03 Sub-Crit 0.50 0.05 0.05 248.35 247.85 249.13 -0.78
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Selwyn Township Checked by KS

Design Standards Date 07/12/2023

Intensity-Duration-
Frequency 
Parameters

Project Name 8th Line Bridgenorth Townhouses Project No. 85260

Project Location Bridgenorth Designed by JTF

Municipality

STORM SEWER HYDRAULIC GRADE LINE DESIGN SHEET 

Peterborough Airport Design Consideration: Overland Flow Route

100 Year Allowable Freeboard: 0.50 Project Information
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Rain Station:

Design Storm: m D.M. Wills Associates Ltd.

a = 2507.0 1.25 150 Jameson Drive 

b = 14.800 Peterborough, ON · K9J 0B9 

c = 0.88 Tel: (705) 742-2297 ext. 250 

Minimum Time of Concentration: 10 min Fax: (705) 741-3568 
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Selwyn Township Checked by KS

Design Standards Date 07/12/2023

Intensity-Duration-
Frequency 
Parameters

Project Name 8th Line Bridgenorth Townhouses Project No. 85260

Project Location Bridgenorth Designed by JTF

Municipality

Peterborough Airport Design Consideration: Overland Flow Route

100 Year Allowable Freeboard: 0.50 Project Information

0.010

0.013

0.013

0.014

0.015Brick

Note: All Pipes have been assigned a Mannings roughness value of 0.013

Equivalent Circular Pipe 
Diameter

Concrete
1.00

Surface Ponding Exceeds
Max Allowable Ponding DepthClay

Input Column U/S End of Pipe Run Manual Entry
HDPE

Formulated Column D/S End of Pipe Run

Surface Ponding
PVC

Manning's n Values
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Rain Station:

Design Storm: m D.M. Wills Associates Ltd.

a = 1098.0 1 150 Jameson Drive 

b = 10.100 Peterborough, ON · K9J 0B9 

c = 0.83 Tel: (705) 742-2297 ext. 250 

Minimum Time of Concentration: 10 min Fax: (705) 741-3568 

Ward St P0651 P0651 P0237 P0169 10.0 0.0 91.0 0.05 0.80 0.04 0.000 0.04 0.00 Single On Grade 1.41 0.00 100 0.000 0.010 Concrete 7.6 5.46 300 90 263.93 0.226 4.5% 1.64 Spr-Crit 0.42 0.18 0.18 264.01 263.79 265.25 -1.24

Ward St P0237 P0237 P0238 P0238 10.0 0.9 91.0 0.99 0.15 0.15 0.000 0.15 0.00 Single On Grade 1.41 0.00 90 0.000 0.044 Concrete 65.7 0.82 300 0 263.44 0.088 50.3% 1.24 Spr-Crit 0.54 0.00 0.00 263.61 263.05 265.24 -1.64

Ward St P0169 P0169 P0238 P0653 10.0 0.0 91.0 0.05 0.80 0.04 0.000 0.04 0.00 Single On Grade 1.43 0.00 100 0.000 0.010 Concrete 7.6 5.50 300 90 263.10 0.227 4.5% 1.64 Spr-Crit 0.42 0.00 0.18 263.18 262.87 264.65 -1.47

Ward St P0652 P0652 P0238 P0238 10.0 0.0 91.0 0.24 0.15 0.04 0.000 0.04 0.00 Single On Grade 1.43 0.00 100 0.000 0.009 Concrete 5.8 4.51 300 50 263.16 0.205 4.4% 1.48 Spr-Crit 0.26 0.00 0.05 263.23 262.95 264.82 -1.59

Ward St P0238 P0238 P0239 P0239 10.9 0.8 87.7 0.40 0.15 0.06 0.000 0.07 0.00 Single On Grade 1.60 0.00 100 0.000 0.079 Concrete 83.9 1.71 300 0 262.64 0.127 62.5% 1.89 Spr-Crit 1.44 0.01 0.01 262.86 261.49 264.49 -1.63

Ward St P0653 P0653 P0239 P0264 10.0 0.0 91.0 0.09 0.80 0.07 0.000 0.07 0.00 Single On Grade 1.60 0.00 100 0.000 0.018 Concrete 7.6 9.67 300 90 262.07 0.301 6.1% 2.36 Spr-Crit 0.73 0.01 0.38 262.17 261.49 263.19 -1.02

Ward St P0239 P0239 P0239A P0239A 11.7 0.5 85.1 0.59 0.40 0.24 0.000 0.24 0.00 Single On Grade 1.53 0.00 81 0.000 0.139 Concrete 61.3 1.69 375 0 261.20 0.228 61.0% 2.17 Spr-Crit 1.04 0.01 0.01 261.48 261.22 263.13 -1.66

Ward St P0264 P0264 P0239A P0239A 10.0 0.1 91.0 0.05 0.80 0.04 0.000 0.04 0.00 Single On Grade 1.53 0.00 100 0.000 0.010 Concrete 7.6 2.35 300 90 260.42 0.148 6.8% 1.20 Spr-Crit 0.00 0.01 0.00 261.22 261.22 262.22 -0.99

Mann Rd P0643A P0643A P0643 P0471 10.0 0.2 91.0 0.85 0.15 0.13 0.000 0.13 0.00 Single In Sag 5.58 0.15 100 0.000 0.032 Concrete 15.0 0.84 300 90 263.00 0.089 36.4% 1.16 Spr-Crit 0.02 0.01 0.01 263.46 263.44 263.90 -0.44

Mann Rd P0643 P0643 P0172 P0643A 33.2 0.1 48.1 5.46 0.25 1.37 0.000 1.37 0.00 Single In Sag 5.56 0.30 100 0.000 0.200 Concrete 21.9 5.79 300 15 262.38 0.233 85.8% 3.30 Sub-Crit 0.94 0.03 0.03 263.42 262.49 264.25 -0.83

Mann Rd P0172 P0172 P0239A P0239A 33.3 0.1 48.0 0.73 0.40 0.29 0.000 0.29 0.00 Single In Sag 4.85 0.30 100 0.000 0.238 Concrete 20.3 4.68 300 70 261.11 0.209 113.9% 2.97 Sub-Crit 1.23 0.01 0.50 262.46 261.22 262.78 -0.32

Mann Rd P0471 P0471 P0239A P0239A 10.0 0.1 91.0 0.21 0.80 0.17 0.000 0.17 0.00 Single On Grade 4.85 0.00 98 0.000 0.042 HDPE 19.4 4.67 300 90 261.06 0.272 15.3% 2.79 Spr-Crit 0.91 0.01 0.52 261.22 261.22 262.39 -1.17

Ward St P0239A P0239A P0070 P0070 33.4 0.6 47.9 0.21 0.80 0.17 0.000 0.22 0.00 Single On Grade 4.85 0.00 100 0.000 0.372 Concrete 63.5 0.88 450 0 260.05 0.268 138.8% 1.69 Sub-Crit 1.08 0.01 0.01 261.21 260.13 262.18 -0.97

Ward St P0168 P0168 P0070 P0070 10.0 0.1 91.0 0.11 0.80 0.09 0.000 0.09 0.00 Single In Sag 1.00 0.15 100 0.000 0.022 Concrete 7.5 2.34 300 90 259.93 0.148 15.1% 1.51 Spr-Crit 0.17 0.01 0.15 260.13 260.13 261.62 -1.49

Ward St P0644 P0644 P0070 P0070 10.0 0.1 91.0 1.00 0.80 0.80 0.000 0.80 0.00 Single In Sag 1.00 0.30 100 0.000 0.202 Concrete 5.4 2.00 250 90 260.79 0.084 240.2% 1.72 Sub-Crit 0.62 0.01 1.14 261.56 260.94 261.86 -0.31

Ward St P0757 P0757 P0070 P0070 10.0 0.0 91.0 0.49 0.45 0.22 0.000 0.22 0.00 Single In Sag 1.00 0.15 100 0.000 0.056 Concrete 4.6 2.00 250 90 260.95 0.084 66.3% 1.83 Spr-Crit 0.09 0.01 0.23 261.14 261.00 262.02 -0.88

Ward St P0070 P0070 P0234 OUT 34.0 0.8 47.4 0.10 0.45 0.05 0.000 0.05 0.00 Single In Sag 1.10 0.30 100 0.000 0.520 Concrete 79.1 0.57 600 5 259.39 0.462 112.5% 1.64 Sub-Crit 0.57 0.01 0.01 260.11 259.55 261.68 -1.57

Ward St P0265A P0265A P0234 P0168 10.0 0.1 91.0 0.02 0.80 0.02 0.000 0.02 0.00 Single On Grade 1.24 0.00 100 0.000 0.004 Concrete 7.6 0.50 300 90 261.25 0.068 5.9% 0.56 Sub-Crit 0.04 0.01 0.30 261.30 261.26 262.45 -1.15

Ward St P0234 P0234 P0091 P0070 34.8 0.3 46.7 0.04 0.80 0.03 0.000 0.03 0.00 Single On Grade 1.24 0.00 100 0.000 0.518 Concrete 44.3 1.16 600 90 258.93 0.662 78.3% 2.59 Spr-Crit 0.51 0.12 0.45 259.40 259.39 262.44 -3.04

Ward St P0091A P0091A P0091 P0234 33.1 0.0 48.2 0.63 0.25 0.16 0.000 0.16 0.00 Single In Sag 1.24 0.15 100 0.000 0.021 Concrete 8.9 8.91 250 45 261.17 0.178 11.9% 2.45 Spr-Crit 0.80 0.12 0.12 261.28 260.43 262.35 -1.06

8th Line P0263 P0263 P0236 P0236 34.1 0.1 47.3 19.10 0.31 5.92 0.000 5.92 0.00 Open In Sag 0.38 0.30 100 0.000 0.779 Concrete 25.9 6.72 600 15 263.96 1.591 48.9% 5.60 Spr-Crit 1.74 0.12 0.12 264.51 262.82 264.96 -0.45

8th Line P0236 P0236 P0170A P0170A 34.2 0.2 47.2 0.02 0.80 0.02 0.000 0.02 0.00 Single On Grade 2.31 0.00 100 0.000 0.779 Concrete 33.1 1.88 600 15 262.19 0.841 92.6% 2.98 Sub-Crit 0.53 0.03 0.03 262.70 262.17 264.35 -1.65

8th Line P0170A P0170A P0235 P0235 39.3 0.2 43.1 2.84 0.00 0.00 0.000 0.00 0.00 Open On Grade 2.31 0.00 100 0.058 0.770 Concrete 27.3 1.89 600 15 261.54 0.843 91.3% 2.99 Sub-Crit 0.43 0.03 0.03 262.05 261.63 264.50 -2.45 Site

8th Line P0235 P0235 P0091 P0091 39.5 0.1 43.0 0.09 0.45 0.04 0.000 0.04 0.00 Single On Grade 2.88 0.00 100 0.000 0.772 Concrete 25.4 2.42 600 90 260.99 0.955 80.9% 3.76 Spr-Crit 0.61 0.12 0.95 261.54 260.78 263.66 -2.12

8th Line P0091 P0091 P0295 P0234 39.6 0.2 42.9 0.07 0.80 0.06 0.000 0.06 0.00 Single On Grade 1.24 0.00 100 0.000 1.273 Concrete 28.8 1.34 750 60 258.37 1.287 99.0% 2.92 Sub-Crit 0.38 0.27 0.27 259.27 258.89 262.95 -3.69
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Selwyn Township Checked by KS

Design Standards Date 07/12/2023

Intensity-Duration-
Frequency 
Parameters

Project Name 8th Line Bridgenorth Townhouses Project No. 85260

Project Location Bridgenorth Designed by JTF

Municipality

STORM SEWER HYDRAULIC GRADE LINE DESIGN SHEET - PROPOSED CONDITIONS

Peterborough Airport Design Consideration: Overland Flow Route

5 Year Allowable Freeboard: 0.50 Project Information
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Rain Station:

Design Storm: m D.M. Wills Associates Ltd.

a = 1098.0 1 150 Jameson Drive 

b = 10.100 Peterborough, ON · K9J 0B9 

c = 0.83 Tel: (705) 742-2297 ext. 250 

Minimum Time of Concentration: 10 min Fax: (705) 741-3568 
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Selwyn Township Checked by KS

Design Standards Date 07/12/2023

Intensity-Duration-
Frequency 
Parameters

Project Name 8th Line Bridgenorth Townhouses Project No. 85260

Project Location Bridgenorth Designed by JTF

Municipality

Peterborough Airport Design Consideration: Overland Flow Route

5 Year Allowable Freeboard: 0.50 Project Information

Jones Beach Rd P0295 P0295 S0169 S0169 39.8 0.2 42.8 0.02 0.80 0.02 0.000 0.02 0.00 Single On Grade 7.14 0.00 100 0.000 1.271 Concrete 51.2 1.91 750 0 257.95 1.539 82.6% 3.89 Spr-Crit 0.98 0.04 0.04 258.62 257.59 262.42 -3.79

Jones Beach Rd S0169A S0169A S0169 S0173 10.0 0.1 91.0 0.39 0.45 0.18 0.000 0.18 0.00 Single On Grade 8.65 0.00 98 0.000 0.044 PVC 11.1 4.00 300 90 257.00 0.193 22.5% 2.22 Spr-Crit 0.03 0.04 0.45 257.62 257.59 258.00 -0.38

Jones Beach Rd S0169 S0169 S0170 S0170 40.0 0.1 42.6 0.16 0.15 0.02 0.000 0.02 0.00 Single On Grade 8.65 0.00 100 0.000 1.290 Concrete 34.0 7.70 750 0 256.87 3.088 41.8% 6.68 Spr-Crit 2.62 0.11 0.11 257.55 254.59 258.49 -0.94

Jones Beach Rd S0170 S0170 S0171 S0171 40.1 0.1 42.6 0.35 0.40 0.14 0.000 0.14 0.00 Single On Grade 5.50 0.00 100 0.000 1.305 Concrete 23.8 4.21 750 0 253.74 2.284 57.1% 5.34 Spr-Crit 1.00 0.07 0.07 254.42 253.15 256.47 -2.05

Jones Beach Rd S0171 S0171 S0172 S0172 40.2 0.0 42.5 0.14 0.40 0.06 0.000 0.06 0.00 Single On Grade 7.51 0.00 100 0.000 1.309 Concrete 14.7 6.23 750 0 252.22 2.780 47.1% 6.20 Spr-Crit 0.92 0.10 0.10 252.90 251.66 254.70 -1.80

Jones Beach Rd S0173 S0173 S0172 OUT 10.0 0.0 91.0 0.21 0.40 0.08 0.000 0.09 0.00 Single On Grade 8.33 0.00 100 0.000 0.022 Concrete 11.3 3.92 750 75 251.67 2.204 1.0% 1.62 Spr-Crit 0.44 0.10 0.13 251.76 251.52 253.27 -1.51

Jones Beach Rd S0172 S0172 S0174 S0174 40.2 0.2 42.5 0.10 0.40 0.04 0.000 0.04 0.00 Single On Grade 8.33 0.00 100 0.000 1.324 Concrete 59.1 5.51 750 0 250.74 2.614 50.7% 5.94 Spr-Crit 3.26 0.09 0.09 251.43 248.10 253.71 -2.29

Jones Beach Rd S0174 S0174 OUT OUT 40.4 0.1 42.4 0.30 0.40 0.12 0.000 0.12 0.00 Single On Grade 6.10 0.00 100 0.000 1.334 Concrete 19.2 2.00 900 0 247.33 2.560 52.1% 4.07 Spr-Crit 0.38 0.04 0.04 248.01 247.41 249.13 -1.12

0.010

0.013

0.013

0.014

0.015Brick

Note: All Pipes have been assigned a Mannings roughness value of 0.013

Equivalent Circular Pipe 
Diameter

Concrete
1.00

Surface Ponding Exceeds
Max Allowable Ponding DepthClay

Input Column U/S End of Pipe Run Manual Entry
HDPE

Formulated Column D/S End of Pipe Run

Surface Ponding
PVC

Manning's n Values
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Rain Station:

Design Storm: m D.M. Wills Associates Ltd.

a = 2507.0 1.25 150 Jameson Drive 

b = 14.800 Peterborough, ON · K9J 0B9 

c = 0.88 Tel: (705) 742-2297 ext. 250 

Minimum Time of Concentration: 10 min Fax: (705) 741-3568 

Ward St P0651 P0651 P0237 P0169 10.0 0.0 148.6 0.05 0.80 0.05 0.000 0.05 0.00 Single On Grade 1.41 0.00 98 0.000 0.019 Concrete 7.6 5.46 300 90 263.93 0.226 8.5% 1.95 Spr-Crit 0.01 0.00 0.00 265.25 265.24 265.24 265.25 0.00

Ward St P0237 P0237 P0238 P0238 10.0 0.9 148.6 0.99 0.15 0.19 0.000 0.19 0.00 Single On Grade 1.41 0.00 74 0.000 0.076 Concrete 65.7 0.82 300 0 263.44 0.088 86.3% 1.24 Sub-Crit 0.40 0.00 0.00 264.90 264.49 264.49 265.24 -0.35

Ward St P0169 P0169 P0238 P0653 10.0 0.0 148.6 0.05 0.80 0.05 0.000 0.05 0.00 Single On Grade 1.43 0.00 98 0.000 0.020 Concrete 7.6 5.50 300 90 263.10 0.227 8.6% 1.97 Spr-Crit 0.01 0.00 0.01 264.50 264.49 264.49 264.65 -0.15

Ward St P0652 P0652 P0238 P0238 10.0 0.0 148.6 0.24 0.15 0.05 0.000 0.05 0.00 Single On Grade 1.43 0.00 98 0.000 0.018 Concrete 5.8 4.51 300 50 263.16 0.205 8.9% 1.80 Spr-Crit 0.01 0.00 0.00 264.50 264.49 264.49 264.82 -0.32

Ward St P0238 P0238 P0239 P0239 10.9 0.8 144.0 0.40 0.15 0.08 0.000 0.12 0.00 Single On Grade 1.60 0.00 85 0.000 0.152 Concrete 83.9 1.71 300 0 262.64 0.127 120.4% 1.80 Sub-Crit 2.08 0.01 0.01 265.22 263.13 263.13 264.49 0.73

Ward St P0653 P0653 P0239 P0264 10.0 0.0 148.6 0.09 0.80 0.09 0.000 0.09 0.00 Single On Grade 1.60 0.00 92 0.000 0.033 Concrete 7.6 9.67 300 90 262.07 0.301 11.0% 2.80 Spr-Crit 0.02 0.01 0.08 263.15 263.13 263.13 263.19 -0.03

Ward St P0239 P0239 P0239A P0239A 11.7 0.5 140.2 0.59 0.40 0.30 0.000 0.31 0.00 Single On Grade 1.53 0.00 61 0.000 0.255 Concrete 61.3 1.69 375 0 261.20 0.228 111.6% 2.07 Sub-Crit 1.29 0.01 0.01 263.47 262.18 262.18 263.13 0.33

Ward St P0264 P0264 P0239A P0239A 10.0 0.1 148.6 0.05 0.80 0.05 0.000 0.05 0.00 Single On Grade 1.53 0.00 98 0.000 0.022 Concrete 7.6 2.35 300 90 260.42 0.148 14.8% 1.51 Spr-Crit 0.01 0.01 0.01 262.18 262.18 262.18 262.22 -0.03

Mann Rd P0643A P0643A P0643 P0471 10.0 0.2 148.6 0.85 0.15 0.16 0.000 0.99 0.00 Single In Sag 5.58 0.15 29 0.000 0.120 Concrete 15.0 0.84 300 90 263.00 0.089 135.4% 1.26 Sub-Crit 0.23 0.19 0.19 264.48 264.25 264.25 263.90 0.58

Mann Rd P0643 P0643 P0172 P0643A 33.2 0.1 83.1 5.46 0.25 1.71 0.000 1.71 0.00 Single In Sag 5.56 0.30 51 0.000 0.269 Concrete 21.9 5.79 300 15 262.38 0.233 115.7% 3.30 Sub-Crit 1.70 0.05 0.05 264.48 262.78 262.78 264.25 0.23

Mann Rd P0172 P0172 P0239A P0239A 33.3 0.1 83.0 0.73 0.40 0.37 0.000 0.37 0.00 Single In Sag 4.85 0.30 100 0.000 0.353 Concrete 20.3 4.68 300 70 261.11 0.209 168.6% 2.97 Sub-Crit 2.71 0.01 1.09 264.88 262.18 262.18 262.78 2.10

Mann Rd P0471 P0471 P0239A P0239A 10.0 0.1 148.6 0.21 0.80 0.20 0.000 0.90 0.00 Single On Grade 4.85 0.00 48 0.000 0.179 HDPE 19.4 4.67 300 90 261.06 0.272 66.0% 4.11 Spr-Crit 0.35 0.01 0.43 262.52 262.18 262.18 262.39 0.13

Ward St P0239A P0239A P0070 P0070 33.4 0.6 82.8 0.21 0.80 0.20 0.000 0.79 0.00 Single On Grade 4.85 0.00 64 0.000 0.731 Concrete 63.5 0.88 450 0 260.05 0.268 272.5% 1.69 Sub-Crit 4.17 0.05 0.05 265.86 261.68 261.68 262.18 3.68

Ward St P0168 P0168 P0070 P0070 10.0 0.1 148.6 0.11 0.80 0.10 0.000 0.10 0.00 Single In Sag 1.00 0.15 100 0.000 0.043 Concrete 7.5 2.34 300 90 259.93 0.148 29.2% 1.82 Spr-Crit 0.02 0.05 0.03 261.70 261.68 261.68 261.62 0.08

Ward St P0644 P0644 P0070 P0070 10.0 0.1 148.6 1.00 0.80 0.95 0.000 0.95 0.00 Single In Sag 1.00 0.30 51 0.000 0.202 Concrete 5.4 2.00 250 90 260.79 0.084 240.2% 1.72 Sub-Crit 0.62 0.05 1.14 262.30 261.68 261.68 261.86 0.44

Ward St P0757 P0757 P0070 P0070 10.0 0.0 148.6 0.49 0.45 0.28 0.000 0.28 0.00 Single In Sag 1.00 0.15 100 0.000 0.114 Concrete 4.6 2.00 250 90 260.95 0.084 135.4% 1.72 Sub-Crit 0.17 0.05 0.36 261.85 261.68 261.68 262.02 -0.16

Ward St P0070 P0070 P0234 OUT 34.0 0.8 81.9 0.10 0.45 0.06 0.000 0.86 0.00 Single In Sag 1.10 0.30 100 0.000 1.116 Concrete 79.1 0.57 600 5 259.39 0.462 241.5% 1.64 Sub-Crit 2.61 0.04 0.04 265.05 262.44 262.44 261.68 3.37

Ward St P0265A P0265A P0234 P0168 10.0 0.1 148.6 0.02 0.80 0.02 0.000 0.02 0.00 Single On Grade 1.24 0.00 100 0.000 0.008 Concrete 7.6 0.50 300 90 261.25 0.068 11.5% 0.65 Sub-Crit 0.00 0.04 0.30 262.44 262.44 262.44 262.45 -0.01

Ward St P0234 P0234 P0091 P0070 34.8 0.3 80.7 0.04 0.80 0.04 0.000 0.25 0.00 Single On Grade 1.24 0.00 78 0.000 1.149 Concrete 44.3 1.16 600 90 258.93 0.662 173.5% 2.35 Sub-Crit 1.55 0.02 1.11 264.50 262.95 262.95 262.44 2.06

Ward St P0091A P0091A P0091 P0234 33.1 0.0 83.3 0.63 0.25 0.20 0.000 0.20 0.00 Single In Sag 1.24 0.15 100 0.000 0.046 Concrete 8.9 8.91 250 45 261.17 0.178 25.7% 3.03 Spr-Crit 0.07 0.02 0.02 263.03 262.95 262.95 262.35 0.68

8th Line P0263 P0263 P0236 P0236 34.1 0.1 81.8 19.10 0.31 7.40 0.000 7.40 0.00 Open In Sag 1.00 0.30 56 0.000 0.942 Concrete 25.9 6.72 600 15 263.96 1.591 59.2% 5.86 Spr-Crit 1.74 0.13 0.13 264.54 264.35 264.35 264.96 -0.42

8th Line P0236 P0236 P0170A P0170A 34.2 0.2 81.6 0.02 0.80 0.02 0.000 3.28 0.00 Single On Grade 2.31 0.00 44 0.000 1.267 Concrete 33.1 1.88 600 15 262.19 0.841 150.6% 2.98 Sub-Crit 1.41 0.08 0.08 265.91 264.50 264.50 264.35 1.56

8th Line P0170A P0170A P0235 P0235 39.3 0.2 74.8 2.84 0.00 0.00 0.000 1.83 0.00 Single On Grade 2.31 0.00 44 0.139 1.469 Concrete 27.3 1.89 600 15 261.54 0.843 174.2% 2.99 Sub-Crit 1.56 0.10 0.10 265.22 263.66 263.66 264.50 0.72

8th Line P0235 P0235 P0091 P0091 39.5 0.1 74.6 0.09 0.45 0.05 0.000 1.08 0.00 Single On Grade 2.88 0.00 54 0.000 1.584 Concrete 25.4 2.42 600 90 260.99 0.955 165.9% 3.38 Sub-Crit 1.69 0.02 2.11 264.64 262.95 262.95 263.66 0.98

8th Line P0091 P0091 P0295 P0234 39.6 0.2 74.4 0.07 0.80 0.07 0.000 0.57 0.00 Single On Grade 1.24 0.00 62 0.000 2.754 Concrete 28.8 1.34 750 60 258.37 1.287 214.1% 2.92 Sub-Crit 1.76 1.25 1.25 264.18 262.42 262.42 262.95 1.23

Jones Beach Rd P0295 P0295 S0169 S0169 39.8 0.2 74.2 0.02 0.80 0.02 0.000 0.02 0.00 Single On Grade 7.14 0.00 100 0.000 2.750 Concrete 51.2 1.91 750 0 257.95 1.539 178.7% 3.49 Sub-Crit 3.12 0.10 0.10 260.84 257.72 262.42 -1.58

Jones Beach Rd S0169A S0169A S0169 S0173 10.0 0.1 148.6 0.39 0.45 0.22 0.000 0.22 0.00 Single On Grade 8.65 0.00 89 0.000 0.081 PVC 11.1 4.00 300 90 257.00 0.193 41.7% 2.61 Spr-Crit 0.08 0.10 0.45 257.46 257.38 258.00 -0.54

Jones Beach Rd S0169 S0169 S0170 S0170 40.0 0.1 74.0 0.16 0.15 0.03 0.000 0.03 0.00 Single On Grade 8.65 0.00 100 0.000 2.787 Concrete 34.0 7.70 750 0 256.87 3.088 90.3% 7.00 Sub-Crit 2.13 0.10 0.10 257.28 255.15 258.49 -1.21

Jones Beach Rd S0170 S0170 S0171 S0171 40.1 0.1 73.8 0.35 0.40 0.18 0.000 0.18 0.00 Single On Grade 5.50 0.00 98 0.000 2.818 Concrete 23.8 4.21 750 0 253.74 2.284 123.4% 5.18 Sub-Crit 1.53 0.10 0.10 255.05 253.52 256.47 -1.43

Jones Beach Rd S0171 S0171 S0172 S0172 40.2 0.0 73.7 0.14 0.40 0.07 0.000 0.07 0.00 Single On Grade 7.51 0.00 100 0.000 2.829 Concrete 14.7 6.23 750 0 252.22 2.780 101.8% 6.30 Sub-Crit 0.95 0.10 0.10 253.42 252.46 254.70 -1.28

Jones Beach Rd S0173 S0173 S0172 OUT 10.0 0.0 148.6 0.21 0.40 0.11 0.000 0.13 0.00 Single On Grade 8.33 0.00 98 0.000 0.052 Concrete 11.3 3.92 750 75 251.67 2.204 2.4% 2.08 Spr-Crit 0.00 0.10 0.00 252.46 252.46 253.27 -0.81

Jones Beach Rd S0172 S0172 S0174 S0174 40.2 0.2 73.7 0.10 0.40 0.05 0.000 0.05 0.00 Single On Grade 8.33 0.00 100 0.000 2.865 Concrete 59.1 5.51 750 0 250.74 2.614 109.6% 5.93 Sub-Crit 3.92 0.11 0.11 252.36 248.44 253.71 -1.35

Jones Beach Rd S0174 S0174 OUT OUT 40.4 0.1 73.5 0.30 0.40 0.15 0.000 0.15 0.00 Single On Grade 6.10 0.00 100 0.000 2.887 Concrete 19.2 2.00 900 0 247.33 2.560 112.8% 4.03 Sub-Crit 0.49 0.05 0.05 248.34 247.85 249.13 -0.80
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Selwyn Township Checked by KS

Design Standards Date 07/12/2023

Intensity-Duration-
Frequency 
Parameters

Project Name 8th Line Bridgenorth Townhouses Project No. 85260

Project Location Bridgenorth Designed by JTF

Municipality

STORM SEWER HYDRAULIC GRADE LINE DESIGN SHEET 

Peterborough Airport Design Consideration: Overland Flow Route

100 Year Allowable Freeboard: 0.50 Project Information
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Rain Station:

Design Storm: m D.M. Wills Associates Ltd.

a = 2507.0 1.25 150 Jameson Drive 

b = 14.800 Peterborough, ON · K9J 0B9 

c = 0.88 Tel: (705) 742-2297 ext. 250 

Minimum Time of Concentration: 10 min Fax: (705) 741-3568 
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Selwyn Township Checked by KS

Design Standards Date 07/12/2023

Intensity-Duration-
Frequency 
Parameters

Project Name 8th Line Bridgenorth Townhouses Project No. 85260

Project Location Bridgenorth Designed by JTF

Municipality

Peterborough Airport Design Consideration: Overland Flow Route

100 Year Allowable Freeboard: 0.50 Project Information

0.010

0.013

0.013

0.014

0.015Brick

Note: All Pipes have been assigned a Mannings roughness value of 0.013

Equivalent Circular Pipe 
Diameter

Concrete
1.00

Surface Ponding Exceeds
Max Allowable Ponding DepthClay

Input Column U/S End of Pipe Run Manual Entry
HDPE

Formulated Column D/S End of Pipe Run

Surface Ponding
PVC

Manning's n Values
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Project No: 85260
Project Name: Bridgenorth Townhouse Dev.

Designed/Checked By: NN / KS
Date: March 1, 2024

Catchment Area 0.94 ha
Water Quality Storm 25 mm

Runoff Coefficient 0.50
Water Quality Control Volume 117.5 m3

Water Quality Peak Flow Rate 0.010 m3/s
100 Year Storm Peak Flow Rate 0.127 m3/s

Proposed Surface Elevation
Groundwater Elevation

Check Dams Required Yes
Max Water Quality Flow Depth 0.10 m

Max Water Quality Velocity 0.5 m/s
Max Design Storm Velocity 1.5 m/s
Min Depth to Groundwater 1.0 m

Pretreatment Utilized
Check Dams Included No

Longitudinal Slope 3.50 %
Manning's n 0.027

Maximum Swale Capacity 0.60 m3/s
Water Quality Depth 0.019 m

Water Quality Velocity 0.48 m/s
Design Storm Velocity 1.18 m/s

Notes:
1.
2.

3.

Site Characteristics

Design Constraints

Design Calculations
None

Flow Depth and Velocity were determined using Manning's Equation for the proposed swale cross-section.
Design Constraints were determined from CVC/TRCA Low Impact Development Stormwater Management Planning and Design Guide 
(2010)
Groundwater was not observed during soils investigation.  As such, the inferred Bedrock Elevation was used to evaluate seperation 
distance.

Enhanced Grass Swale Sizing for East Swale

Varies
At / Near Surface

Enhanced Grassed Swale
Proposed Cross-Section

0.2 m

Design Storm (100 Year)

Water Quality 
Storm

0.02 m

0.09 m

3.0

1

Native Soil

1 m

2.2 m

BedrockGroundwater

Varies



Imbrium® Systems
ESTIMATED NET ANNUAL SEDIMENT (TSS) LOAD REDUCTION

Recommended Stormceptor EF Model: EF8
Estimated Net Annual Sediment (TSS) Load Reduction (%): 60

Project Name: Lakefield Townhouse Development

Project Number: 85260

Designer Name: Nate Napper

Designer Company: D.M. Wills Associates Limited

Designer Email: nnapper@dmwills.com

Designer Phone: 705-742-2297

EOR Name:  

EOR Company:
EOR Email:
EOR Phone:

Province: Ontario

City: Bridgenorth

Nearest Rainfall Station: PETERBOROUGH

Climate Station Id: 6166456

Years of Rainfall Data: 15

Net Annual Sediment 
(TSS) Load Reduction 

Sizing Summary
Stormceptor 

Model
TSS Removal 
Provided (%)

EF4 48
EF6 56
EF8 60

EF10 63
EF12 65

Oil / Fuel Spill Risk Site? No

Upstream Flow Control? No

Peak Conveyance (maximum) Flow Rate (L/s): 160.00

Influent TSS Concentration (mg/L): 100

Estimated Average Annual Sediment Load (kg/yr): 196

Estimated Average Annual Sediment Volume (L/yr): 159

Required Water Quality Runoff Volume Capture (%): 90.00

Estimated Water Quality Flow Rate (L/s): 39.28

Runoff Coefficient 'c': 0.40

Drainage Area (ha): 2.66

% Imperviousness: 18.20

Particle Size Distribution: CA ETV

Target TSS Removal (%): 60.0

Site Name:

Water Quality Runoff Volume Capture (%): > 90

03/04/2024
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THIRD-PARTY TESTING AND VERIFICATION
►Stormceptor® EF and Stormceptor® EFO are the latest evolutions in the Stormceptor® oil-grit separator (OGS) technology 
series, and are designed to remove a wide variety of pollutants from stormwater and snowmelt runoff. These technologies have 
been third-party tested in accordance with the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators and 
performance has been third-party verified in accordance with the ISO 14034 Environmental Technology Verification (ETV) 
protocol.

PERFORMANCE
►Stormceptor® EF and EFO remove stormwater pollutants through gravity separation and floatation, and feature a patent-
pending design that generates positive removal of total suspended solids (TSS) throughout each storm event, including high-
intensity storms. Captured pollutants include sediment, free oils, and sediment-bound pollutants such as nutrients, heavy metals, 
and petroleum hydrocarbons. Stormceptor is sized to remove a high level of TSS from the frequent rainfall events that contribute 
the vast majority of annual runoff volume and pollutant load. The technology incorporates an internal bypass to convey excessive 
stormwater flows from high-intensity storms through the device without resuspension and washout (scour) of previously 
captured pollutants. Proper routine maintenance ensures high pollutant removal performance and protection of downstream 
waterways. 

PARTICLE SIZE DISTRIBUTION (PSD)
►The Canadian ETV PSD shown in the table below was used, or in part, for this sizing. This is the identical PSD that is referenced 
in the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators for both sediment removal testing and scour testing. 
The Canadian ETV PSD contains a wide range of particle sizes in the sand and silt fractions, and is considered reasonably 
representative of the particle size fractions found in typical urban stormwater runoff.

www.imbriumsystems.comPage 2info@imbriumsystems.com



Rainfall 
Intensity
(mm / hr)

Percent 
Rainfall 

Volume (%)

Cumulative 
Rainfall Volume 

(%)

Flow Rate 

(L/s)

Flow Rate 
(L/min)

Surface 
Loading Rate 

(L/min/m²)

Removal 
Efficiency 

(%)

Incremental 
Removal (%)

Cumulative 
Removal 

(%)
0.50 8.5 8.5 1.51 91.0 19.0 70 6.0 6.0

1.00 19.0 27.5 3.03 182.0 39.0 70 13.4 19.4

2.00 16.8 44.3 6.05 363.0 77.0 66 11.0 30.4

3.00 11.3 55.6 9.08 545.0 116.0 62 6.9 37.3

4.00 8.6 64.2 12.10 726.0 155.0 58 5.0 42.3

5.00 6.7 70.9 15.13 908.0 193.0 55 3.7 46.0

6.00 4.8 75.6 18.16 1089.0 232.0 53 2.5 48.5

7.00 3.1 78.7 21.18 1271.0 270.0 52 1.6 50.1

8.00 2.8 81.5 24.21 1452.0 309.0 51 1.4 51.5

9.00 2.1 83.6 27.23 1634.0 348.0 50 1.0 52.6

10.00 2.5 86.1 30.26 1816.0 386.0 49 1.2 53.8

11.00 0.9 87.0 33.29 1997.0 425.0 48 0.4 54.2

12.00 1.5 88.5 36.31 2179.0 464.0 47 0.7 54.9

13.00 1.6 90.0 39.34 2360.0 502.0 47 0.7 55.7

14.00 2.0 92.0 42.36 2542.0 541.0 47 0.9 56.6

15.00 1.4 93.5 45.39 2723.0 579.0 46 0.7 57.3

16.00 0.6 94.1 48.42 2905.0 618.0 46 0.3 57.5

17.00 0.4 94.5 51.44 3086.0 657.0 46 0.2 57.7

18.00 0.9 95.3 54.47 3268.0 695.0 46 0.4 58.1

19.00 0.7 96.0 57.49 3450.0 734.0 45 0.3 58.4

20.00 0.7 96.7 60.52 3631.0 773.0 45 0.3 58.7

21.00 0.5 97.2 63.54 3813.0 811.0 45 0.2 59.0

22.00 0.3 97.5 66.57 3994.0 850.0 45 0.1 59.1

23.00 0.0 97.5 69.60 4176.0 888.0 45 0.0 59.1

24.00 0.6 98.1 72.62 4357.0 927.0 44 0.3 59.3

25.00 0.0 98.1 75.65 4539.0 966.0 44 0.0 59.3

30.00 0.7 98.8 90.78 5447.0 1159.0 46 0.3 59.7

35.00 1.2 100.0 105.91 6354.0 1352.0 48 0.6 60.3

40.00 0.0 100.0 121.04 7262.0 1545.0 45 0.0 60.3

45.00 0.0 100.0 136.17 8170.0 1738.0 40 0.0 60.3

Estimated Net Annual Sediment (TSS) Load Reduction = 60 %
Climate Station ID: 6166456 Years of Rainfall Data: 15
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RAINFALL DATA FROM PETERBOROUGH RAINFALL STATION

INCREMENTAL AND CUMULATIVE TSS REMOVAL 
FOR THE RECOMMENDED STORMCEPTOR® MODEL
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Maximum Pipe Diameter / Peak Conveyance
Stormceptor 

EF / EFO Model Diameter Min Angle Inlet / 
Outlet Pipes

Max Inlet Pipe 
Diameter 

Max Outlet Pipe 
Diameter 

Peak Conveyance 
Flow Rate 

(m) (ft) (mm) (in) (mm) (in) (L/s) (cfs)
EF4 / EFO4 1.2 4 90 609 24 609 24 425 15

EF6 / EFO6 1.8 6 90 914 36 914 36 990 35

EF8 / EFO8 2.4 8 90 1219 48 1219 48 1700 60

EF10 / EFO10 3.0 10 90 1828 72 1828 72 2830 100

EF12 / EFO12 3.6 12 90 1828 72 1828 72 2830 100

►Stormceptor® EF and EFO feature an internal bypass and superior scour prevention technology that have been demonstrated 
in third-party testing according to the scour testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit 
Separators, and the exceptional scour test performance has been third-party verified in accordance with the ISO 14034 ETV 
protocol. As a result, Stormceptor EF and EFO are approved for online installation, eliminating the need for costly additional 
bypass structures, piping, and installation expense.

SCOUR PREVENTION AND ONLINE CONFIGURATION   

DESIGN FLEXIBILITY
►Stormceptor® EF and EFO offers design flexibility in one simplified platform, accepting stormwater flow from a single inlet pipe 
or multiple inlet pipes, and/or surface runoff through an inlet grate. The device can also serve as a junction structure, 
accommodate a 90-degree inlet-to-outlet bend angle, and can be modified to ensure performance in submerged conditions.  

OIL CAPTURE AND RETENTION
►While Stormceptor® EF will capture and retain oil from dry weather spills and low intensity runoff, Stormceptor® EFO has 
demonstrated superior oil capture and greater than 99% oil retention in third-party testing according to the light liquid re-
entrainment testing provisions of the Canadian ETV Procedure for Laboratory Testing of Oil-Grit Separators. Stormceptor EFO is 
recommended for sites where oil capture and retention is a requirement.   
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INLET-TO-OUTLET DROP 
Elevation differential between inlet and outlet pipe inverts is dictated by the angle 
at which the inlet pipe(s) enters the unit.
0° - 45° :  The inlet pipe is 1-inch (25mm) higher than the outlet pipe.
45° - 90° :  The inlet pipe is 2-inches (50mm) higher than the outlet pipe.

HEAD LOSS    
The head loss through Stormceptor EF is similar to that of a 60-degree bend 
structure. The applicable K value for calculating minor losses through the unit is 1.1. 
 For submerged conditions the applicable K value is 3.0.  

Pollutant Capacity

Stormceptor  
EF / EFO

Model 
Diameter 

Depth (Outlet 
Pipe Invert to 
Sump Floor) 

Oil Volume 
Recommended 

Sediment 
Maintenance Depth * 

Maximum 
Sediment Volume *  Maximum 

Sediment Mass ** 

(m) (ft) (m) (ft) (L) (Gal) (mm) (in) (L) (ft³) (kg) (lb)
EF4 / EFO4 1.2 4 1.52 5.0 265 70 203 8 1190 42 1904 5250
EF6 / EFO6 1.8 6 1.93 6.3 610 160 305 12 3470 123 5552 15375
EF8 / EFO8 2.4 8 2.59 8.5 1070 280 610 24 8780 310 14048 38750

EF10 / EFO10 3.0 10 3.25 10.7 1670 440 610 24 17790 628 28464 78500
EF12 / EFO12 3.6 12 3.89 12.8 2475 655 610 24 31220 1103 49952 137875

*Increased sump depth may be added to increase sediment storage capacity 
** Average density of wet packed sediment in sump = 1.6 kg/L (100 lb/ft³ ) 

STANDARD STORMCEPTOR EF/EFO DRAWINGS
For standard details, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef

STANDARD STORMCEPTOR EF/EFO SPECIFICATION
For specifications, please visit http://www.imbriumsystems.com/stormwater-treatment-solutions/stormceptor-ef
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SLR
(L/min/m²)

TSS %
REMOVAL SLR

(L/min/m²)

TSS %
REMOVAL SLR

(L/min/m²)

TSS %
REMOVAL SLR

(L/min/m²)

TSS %
REMOVAL

1 70 660 46 1320 48 1980 35

30 70 690 46 1350 48 2010 34

60 67 720 45 1380 49 2040 34

90 63 750 45 1410 49 2070 33

120 61 780 45 1440 48 2100 33

150 58 810 45 1470 47 2130 32

180 56 840 45 1500 46 2160 32

210 54 870 45 1530 45 2190 31

240 53 900 45 1560 44 2220 31

270 52 930 44 1590 43 2250 30

300 51 960 44 1620 42 2280 30

330 50 990 44 1650 42 2310 30

360 49 1020 44 1680 41 2340 29

390 48 1050 45 1710 40 2370 29

420 48 1080 45 1740 39 2400 29

450 48 1110 45 1770 39 2430 28

480 47 1140 46 1800 38 2460 28

510 47 1170 46 1830 37 2490 28

540 47 1200 47 1860 37 2520 27

570 46 1230 47 1890 36 2550 27

600 46 1260 47 1920 36 2580 27

630 46 1290 48 1950 35 2600 26

Table of TSS Removal vs Surface Loading Rate Based on Third-Party Test Results 
Stormceptor® EF
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PART 1 – GENERAL

1.1 WORK INCLUDED

This section specifies requirements for selecting, sizing, and designing an underground Oil Grit Separator (OGS)  
device for stormwater quality treatment, with third-party testing results and a Statement of Verification in accordance 
with ISO 14034 Environmental Management – Environmental Technology Verification (ETV).

1.2 REFERENCE STANDARDS & PROCEDURES

          ISO 14034:2016 Environmental management – Environmental technology verification (ETV)

          Canadian Environmental Technology Verification (ETV) Program’s Procedure for Laboratory Testing of Oil-
          Grit Separators.
 
1.3 SUBMITTALS 
  
          1.3.1     All submittals, including sizing reports & shop drawings, shall be submitted upon request with each  
          order to the contractor then forwarded to the Engineer of Record for review and acceptance.  Shop drawings 
          shall detail all OGS components, elevations, and sequence of construction.

          1.3.2     Alternative devices shall have features identical to or greater than the specified device, including: 
          treatment chamber diameter, treatment chamber wet volume, sediment storage volume, and oil storage
          volume.

          1.3.3    Unless directed otherwise by the Engineer of Record, OGS stormwater quality treatment product 
          substitutions or alternatives submitted within ten days prior to project bid shall not be accepted. All alternatives 
          or substitutions submitted shall be signed and sealed by a local registered Professional Engineer, based on 
          the exact same criteria detailed in Section 3, in entirety, subject to review and approval by the Engineer of 
          Record.  

PART 2 – PRODUCTS

2.1 OGS POLLUTANT STORAGE

The OGS device shall include a sump for sediment storage, and a protected volume for the capture and storage of 
petroleum hydrocarbons and buoyant gross pollutants. The minimum sediment & petroleum hydrocarbon storage 
capacity shall be as follows:

          2.1.1         4 ft (1219 mm) Diameter OGS Units:          1.19 m³ sediment  /  265 L oil

                           6 ft (1829 mm) Diameter OGS Units:          3.48 m³ sediment  /  609 L oil

                           8 ft (2438 mm) Diameter OGS Units:          8.78 m³ sediment  /  1,071 L oil

                           10 ft (3048 mm) Diameter OGS Units:        17.78 m³ sediment  /  1,673 L oil

                           12 ft (3657 mm) Diameter OGS Units:        31.23 m³ sediment  /  2,476 L oil

PART 3 – PERFORMANCE & DESIGN

3.1 GENERAL
 

STANDARD PERFORMANCE SPECIFICATION FOR
 “OIL GRIT SEPARATOR” (OGS) STORMWATER QUALITY TREATMENT DEVICE
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The OGS stormwater quality treatment device shall be verified in accordance with ISO 14034:2016 Environmental 
management – Environmental technology verification (ETV).  The OGS stormwater quality treatment device shall 
remove oil, sediment and gross pollutants from stormwater runoff during frequent wet weather events, and retain 
these pollutants during less frequent high flow wet weather events below the insert within the OGS for later removal 
during maintenance. The Manufacturer shall have at least ten (10) years of local experience, history and success in 
engineering design, manufacturing and production and supply of OGS stormwater quality treatment device systems, 
acceptable to the Engineer of Record.

3.2 SIZING METHODOLOGY

The OGS device shall be engineered, designed and sized to provide stormwater quality treatment based on treating a 
minimum of 90 percent of the average annual runoff volume and a minimum removal of an annual average 60% of 
the sediment (TSS) load based on the Particle Size Distribution (PSD) specified in the sizing report for the specified 
device. Sizing of the OGS shall be determined by use of a minimum ten (10) years of local historical rainfall data 
provided by Environment Canada. Sizing shall also be determined by use of the sediment removal performance data 
derived from the ISO 14034 ETV third-party verified laboratory testing data from testing conducted in accordance with 
the Canadian ETV protocol Procedure for Laboratory Testing of Oil-Grit Separators, as follows:

3.2.1 Sediment removal efficiency for a given surface loading rate and its associated flow rate shall be based 
on sediment removal efficiency demonstrated at the seven (7) tested surface loading rates specified in the 
protocol, ranging 40 L/min/m² to 1400 L/min/m², and as stated in the ISO 14034 ETV Verification Statement 
for the OGS device.

3.2.2 Sediment removal efficiency for surface loading rates between 40 L/min/m² and 1400 L/min/m² shall be 
based on linear interpolation of data between consecutive tested surface loading rates.

3.2.3 Sediment removal efficiency for surface loading rates less than the lowest tested surface loading rate of 
40 L/min/m² shall be assumed to be identical to the sediment removal efficiency at 40 L/min/m². No 
extrapolation shall be allowed that results in a sediment removal efficiency that is greater than that 
demonstrated at 40 L/min/m².

3.2.4 Sediment removal efficiency for surface loading rates greater than the highest tested surface loading rate 
of 1400 L/min/m² shall assume zero sediment removal for the portion of flow that exceeds 1400 L/min/m², and 

shall be calculated using a simple proportioning formula, with 1400 L/min/m² in the numerator and the higher 
surface loading rate in the denominator, and multiplying the resulting fraction times the sediment removal 
efficiency at 1400 L/min/m².

The OGS device shall also have sufficient annual sediment storage capacity as specified and calculated in Section 
2.1. 

3.3 CANADIAN ETV or ISO 14034 ETV VERIFICATION OF SCOUR TESTING

The OGS device shall have Canadian ETV or ISO 14034 ETV Verification of third-party scour testing conducted in 
accordance with the Canadian ETV Program’s Procedure for Laboratory Testing of Oil-Grit Separators.  

          3.3.1 To be acceptable for on-line installation, the OGS device must demonstrate an average scour test 
          effluent concentration less than 10 mg/L at each surface loading rate tested, up to and including 
          2600 L/min/m².
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Project No: 85260
Project Name: Bridgenorth Townhouse Dev.

Designed/Checked By: NN / KS
Date: March 1, 2024

Catchment Area 1.16 ha
Water Quality Storm 25 mm

Runoff Coefficient 0.19
Water Quality Control Volume 55.1 m3

Water Quality Peak Flow Rate 0.030 m3/s
100 Year Storm Peak Flow Rate 0.166 m3/s

Proposed Surface Elevation
Groundwater Elevation

Check Dams Required No
Max Water Quality Flow Depth 0.10 m

Max Water Quality Velocity 0.5 m/s
Max Design Storm Velocity 1.5 m/s
Min Depth to Groundwater 1.0 m

Pretreatment Utilized
Check Dams Included No

Longitudinal Slope 2.00 %
Manning's n 0.03

Maximum Swale Capacity 1.03 m3/s
Water Quality Depth 0.042 m

Water Quality Velocity 0.54 m/s
Design Storm Velocity 0.95 m/s

Notes:
1.
2.

3.

Site Characteristics

Design Constraints

Design Calculations
None

Flow Depth and Velocity were determined using Manning's Equation for the proposed swale cross-section.
Design Constraints were determined from CVC/TRCA Low Impact Development Stormwater Management Planning and Design Guide 
(2010)
Groundwater was not observed during soils investigation.  As such, the inferred Bedrock Elevation was used to evaluate seperation 
distance.

At / Near Surface
Varies

Enhanced Grass Swale Sizing for West Swale

Enhanced Grassed Swale
Proposed Cross-Section

0.3 m

Design Storm (100 Year)

Water Quality 
Storm

0.04 m

0.11 m

3.0

1

Native Soil

1.2 m

3 m

BedrockGroundwater

Varies
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Appendix G 
 

 

HY8 & Emergency Spillway Modelling Results 
 

 

 

 

 

 



Weir Report
Hydraflow Express Extension for Autodesk® Civil 3D® by Autodesk, Inc. Wednesday, Aug 27 2025

Emergency Spill Route

Trapezoidal Weir
Crest =  Sharp
Bottom Length (m) =  81.0000
Total Depth (m) =  0.1200
Side Slope (z:1) =  3.0000

Calculations
Weir Coeff. Cw =  3.1000
Compute by: Known Q
Known Q (cms) =  0.3580

Highlighted
Depth (m) =  0.0213
Q (cms) =  0.3580
Area (sqm) =  1.7296
Velocity (m/s) =  0.2070
Top Width (m) =  81.1280

0 15 30 45 60 75 89.99999 105 120 135

Depth (m) Depth (m)Emergency Spill Route

-0.2000 -0.2000

-0.0500 -0.0500

0.1000 0.1000

0.2500 0.2500

0.4000 0.4000

Length (m)Weir W.S.
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Discharge Selection Method: User Defined 
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Headwater 
Elevation 
(m) 

Discharge 
Names 

Total 
Discharge 
(cms) 

Culvert 1 
Discharge 
(cms) 

Roadway 
Discharge 
(cms) 

Iterations 

264.01 2-YR 0.05 0.05 0.00 1 
264.06 5-YR 0.07 0.07 0.00 1 
264.10 10-YR 0.09 0.09 0.00 1 
264.16 25-YR 0.12 0.12 0.00 1 
264.20 50-YR 0.14 0.14 0.00 1 
264.27 100 YR 0.17 0.17 0.00 1 
264.28 Overtopping 0.17 0.17 0.00 Overtopping 
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Disc
harg
e 
Nam
es 

Total 
Disc
harg
e 
(cms
) 

Culv
ert 
Disc
harg
e 
(cms
) 

Head
water 
Eleva
tion 
(m) 

Inle
t 
Con
trol 
Dep
th 
(m) 

Out
let 
Con
trol 
Dep
th 
(m) 

Fl
o
w 
Ty
pe 

Nor
mal 
Dep
th 
(m) 

Crit
ical 
De
pth 
(m) 

Ou
tle
t 
De
pth 
(m
) 

Tail
wate
r 
Dept
h 
(m) 

Outl
et 
Vel
ocit
y 
(m/
s) 

Tail
wate
r 
Velo
city 
(m/s
) 

2-YR 0.05 
cms 

0.05 
cms 

264.0
1 

0.23 0.09
4 

1-
S2
n 

0.14 0.1
5 

0.1
4 

0.46 1.22 0.00 

5-YR 0.07 
cms 

0.07 
cms 

264.0
6 

0.28 0.11
8 

1-
S2
n 

0.17 0.1
9 

0.1
7 

0.46 1.35 0.00 

10-
YR 

0.09 
cms 

0.09 
cms 

264.1
0 

0.32 0.15
7 

1-
S2
n 

0.19 0.2
1 

0.1
9 

0.46 1.43 0.00 

25-
YR 

0.12 
cms 

0.12 
cms 

264.1
6 

0.38 0.21
6 

1-
S2
n 

0.22 0.2
4 

0.2
2 

0.46 1.52 0.00 

50-
YR 

0.14 
cms 

0.14 
cms 

264.2
0 

0.42 0.26
2 

1-
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n 

0.24 0.2
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0.2
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0.46 1.58 0.00 

100 
YR 

0.17 
cms 

0.17 
cms 

264.2
7 

0.49 0.33
8 

5-
S2
n 

0.27 0.2
9 

0.2
7 

0.46 1.65 0.00 

�������ˇ�
�������"�������
�����	��������
Culvert Barrel Type Straight Culvert 

Inlet Elevation (invert): 263.78 m, 

    Outlet Elevation (invert): 263.68 m 

Culvert Length: 16.00 m, 

    Culvert Slope: 0.0063 
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Site Data Option: Culvert Invert Data 

Inlet Station: 0.00 m 

Inlet Elevation: 263.78 m 

Outlet Station: 16.00 m 

Outlet Elevation: 263.68 m 

Number of Barrels: 1 
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Barrel Shape: Circular 

Barrel Diameter: 450.00 mm 

Barrel Material: Smooth HDPE 

Embedment: 0.00 mm 

Barrel Manning's n: 0.0120 



Culvert Type: Straight 

Inlet Configuration: Thin Edge Projecting (Ke=0.9) 

Inlet Depression: None 
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Flow (cms) Water Surface Elev (m) Depth (m) 
0.05 263.86 0.46 
0.07 263.86 0.46 
0.09 263.86 0.46 
0.12 263.86 0.46 
0.14 263.86 0.46 
0.17 263.86 0.46 
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Tailwater Channel Option: Enter Constant Tailwater Elevation 

Constant Tailwater Elevation: 263.86 m 
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Roadway Profile Shape: Constant Roadway Elevation 

Crest Length: 23.40 m 

Crest Elevation: 264.28 m 

Roadway Surface: Gravel 

Roadway Top Width: 6.00 m 
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Appendix H 
 

 

Detailed Design Drawings 
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STORM AND SANITARY SEWER PIPE IDENTIFICATION

STORM AND SANITARY SEWER INVERTS
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