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EXECUTIVE SUMMARY 

Meaford A2A Development Inc. proposes to develop approximately 154 ha of vacant rural land easterly 
of 3rd Line and southerly of Highway 26.  The lands were previously draft approved for subdivision 
development by the former Township of St. Vincent but the approval has lapsed.  Initial servicing of 
roadways and watercourse crossings had commenced. 

The proposal anticipates 1071 units plus golf course, commercial and retail.  The ultimate build-out will 
be phased in five (5) phases. 

Meaford A2A Development Inc. envisions a resource based recreational resort with a full range of 
recreational, commercial and residential uses.  The development can be supported on full municipal 
water and waste water services.  The servicing design will indentify and integrate the natural and 
environmental characteristics of the site and utilize best management practices measures for 
sustainability.  

The development can be serviced by municipal water and wastewater treatment.  The Water Treatment 
Plant located in the Municipality of Meaford has surplus capacity for the proposal.  It will be necessary 
to extend the distribution system from the St. Vincent booster station to the site.  A storage facility, 
either an in-ground reservoir or elevated tank with another booster station will be constructed.  The 
details of the expansion and the location of the facilities will be determined through the review of 
alternatives and selection of a preferred alternative. 

The Water Pollution Control Plant, also located in the Municipality of Meaford, has some uncommitted 
reserve capacity for the initial phase of the development.  The Municipality has identified options and 
costs for the expansion of the facility to provide capacity for additional growth.  The ultimate build-out 
can be serviced by the recommended plant expansion.  The site can be internally serviced by gravity 
sanitary sewers and two (2) pumping stations.  The unit flows used in the calculation of the 
uncommitted reserve capacity are very conservative compared to actual flows resulting from the water 
conservation measures required by the Ontario Building Code.  The actual design unit flows should be 
discussed further with the Municipality and sustainable design and water re-use opportunities explored. 

The road design will include roadside ditches and swales which will provide conveyance capacity and 
stormwater treatment capability to maintain the pre-development infiltration amounts.  In areas subject 
to excessive erosion curb and gutter with storm sewers will be constructed.  Three (3) 600mm culverts 
are proposed for the roadway watercourse crossings.  The preliminary analysis concludes that the  
post-development flows can be controlled to pre-development levels by constructing one (1) wet pond 
and three (3) dry ponds.  Quality treatment will be provided by the wet pond and oil / grit separators. 
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1.0 Introduction 

1.1. Scope of Functional Servicing Report 

Cole Engineering Group Ltd. (Cole Engineering) has been retained by Meaford A2A Developments Inc. to 
prepare a Functional Servicing Report (FSR) in support of Official Plan Amendment, Re-Zoning and 
subsequent Draft Plan of Subdivision applications for a proposed resource based recreational resort 
development located on the easterly side of 3rd Line, southerly of Highway 26, in the Municipality of 
Meaford, Grey County, Ontario.  The proposal is to provide full municipal water and wastewater services 
for the development. 

This Report has been prepared to review the sanitary servicing, water distribution network, storm 
drainage systems, preliminary site grading and storm water management features and to provide 
recommendations for the services required to accommodate site development based on the proposed 
Concept Plan C10 revised April 11, 2012, prepared by Weston Consulting Group Inc.  The Concept Plan is 
attached as Figure C10.  This FSR also includes the preliminary road grading design for the proposed 
development areas covered by the proposed Concept Plan.  

The Concept Plan has been forwarded to all utility companies and Canada Post for input.  

1.2. Background Review 

The following background studies and information were referenced while preparing this report: 

• Municipality of Meaford Wastewater Treatment , Municipal Class Environmental Assessment, 
Earth Tech, November 2007; 

• Alternatives for Upgrading of Meaford Wastewater Treatment Plant, GENIVAR Consultants LP, 
May,2010; 

• Municipality of Meaford Southeast Meaford Service Area St. Vincent Street Booster Station, 
Design Brief, The Ainley Group, September, 2009; 

• Municipality of Meaford Ultimate Water Supply and Distribution System Model Update, 
Ainley and Associates Limited, January, 2011; 

• Market Demand Analysis, Phase 1, Watson and Associates, May 9, 2012;  
• Municipality of Meaford Staff Report OPS-2012-001, January 8, 2012; and 
• Draft Geotechnical Investigation, Terraprobe Inc., May 3, 2012. 

1.3. Existing Conditions 

The subject site is 153.90 hectares in size.  It is generally vacant rural / agricultural land.  The site was 
granted draft plan of subdivision approval by the Ontario Ministry of Municipal Affairs and Housing in 
1979 (42T-23746) but this approval has lapsed.  There is evidence that the previous developer had 
commenced some roadway construction. 

The Draft Geotechnical Investigation Report indicates that the soil stratigraphy consists of 0 to 250mm 
of topsoil and / or organic stained silt, upper red clayey silt graded into weathered shale bedrock below 
depths of 2 to 5.3m below existing grade.  Water levels were recorded and ranged in depth from .7 to 
9m below grade.  These levels will continue to be monitored through the ongoing hydrogeological study. 
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2.0 Proposed Development 

The proposal consists of a fully integrated mix of resort, residential and commercial / recreational uses 
which will incorporate best practices for sustainable development which will utilize approximately one 
half of the area.  The balance of the development area will be golf course, parkland and environmental 
area.  

The Market Demand Analysis projects an ultimate population of permanent and seasonal of 3256.  This 
population projection is based on a calculated 2.92 persons per dwelling unit.  

Table 2.1 summarizes the proposed land uses and corresponding development areas: 

Table 2.1 – Proposed Land Uses and Areas 
Land Use Units Areas (hectares) 

Single Family Residential  505 21.57 

Semi-detached and Townhouse Residential 254 24.26 

Meaford Highlands Resort Villas, Golf Course and 
Commercial 

312 35.87 

Parkland  5.14 

Roads and Open Space/Trails  20.55 

Environmental Area  40.40 

Storm Water Management  6.06 

TOTAL 1071 153.85 

2.1. Phasing of Development 

The development is proposed to be built in five (5) phases.  Figure P1 shows the phasing of the 
development.  The phasing sequence is based on the most cost effective and orderly extension of the 
sanitary and water services, utilities, stormwater management facilities and road network.  

The phasing will also permit the utilization of the capacity of the Water Pollution Control Plant as 
capacity becomes available through expansion, reduction of inflow and infiltration or negotiation of 
reduced unit flows due to sustainability measures.  The proposed development can be accommodated 
with the proposed plant expansion. 
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3.0 Area Grading 

3.1. Existing Topography 

The development site generally consists of open table land which slopes from north to south towards 
Georgian Bay.  The land falls approximately 30 metres to the edge of a steep and densely wooded bluff 
which abuts Highway 26.  Beacon Environmental has identified seven (7) watercourses that are wholly 
or partially on the site. 

3.2. Proposed Grading 

A preliminary grading plan has been prepared for the proposed roads and lots within the subject lands.  
Perimeter grades along the existing lots and along the existing abutting municipal right-of-ways will 
generally be maintained.  Street C from 3rd Line easterly into the site requires significant cutting to 
achieve the maximum 8% road slope and a retaining wall is required. Drawing GR-1 shows the 
approximate location and limits of the retaining wall.  Detailed retaining wall structural design is 
necessary to generate final alternatives.  

The preliminary grading scheme is developed based on the current Municipality of Meaford Engineering 
Design Standards and Criteria and defines the major system drainage divides to conform to the 
proposed storm water management strategy described within Section 7.0 of this report. 

The proposed public roads are generally graded in the range of 1% to 2.5% with only limited sections 
graded in the 5-8 % range.  

The proposed development will utilize conventional lot type drainage patterns such as Front and Split 
Draining, where possible.  In areas where the grading becomes constricted due to significant grade 
differences at the existing perimeter grades, the use of Walk-Out and Walk-Up lot types utilizing 3:1 
sloping will be specified and require additional attention at the detail design stage.   

The preliminary road and lot grading design is illustrated on Drawing GR-1. 
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4.0 Water Supply Requirements 

4.1. Domestic Demand 

The total area to be occupied by residential units and commercial uses is 60.73 ha.  It is assumed that a 
total of 1071 residential units plus a residential unit equivalent of 50 for the commercial/ recreational 
facilities will require servicing on this site based on Weston Consulting Group Inc.’s Preliminary 
Development Concept for the site. Domestic water supply for the golf course club house will be 
provided from the proposed distribution system. Golf course irrigation is not included but will be 
addressed under separate analysis at a later date.  The domestic demands were calculated and 
summarized in Table 4.1 as follows: 

Table 4.1 – Domestic Demand 

Demand Description Demand Flow 

Average Day Demand 22 L/s 

Maximum Day Demand 42 L/s 

Peak Hourly Demand 64 L/s 

4.2. Fire Flow Requirements 

Fire flow requirements are generally estimated using the guidelines by the Fire Underwriters Survey, 
“Water Supply for Public Fire Protection 1999.”  Fire flow requirements are calculated based on floor 
areas, construction methods and sprinkler protection.  In the absence of this detailed information, a 
conservatively high fire flow demand of 200 L/s was assumed for the residential units.  

4.3. Water Supply 

The construction of a new trunk watermain from the Municipality of Meaford’s proposed St. Vincent 
booster pumping station to the proposed Whitelaws storage facility, including a new booster pumping 
station, is necessary to service the resort development.  The modelling update for the ultimate water 
system by Ainsley included demands for 845 residential units on the Meaford Highlands Resort 
development and additional modelling and design will need to be completed to confirm the ultimate 
required water system details.  The updated modelling will be required to generate the alternatives and 
provide the basis for the selection of a preferred alternative under the Municipal Class Environmental 
Assessment process.   

The existing Water Treatment Plant has a rated capacity of 26,848 m³ per day.  The Ultimate Water 
Supply and Distribution System Model Update, dated January 2011, confirms that there is adequate 
Water Treatment Plant capacity for the ultimate development. 

4.4. Proposed Water Servicing 

Local watermains with service connections for each unit will be constructed within the proposed 
roadway alignments.  The proposed layout is shown on Drawing WM.  The final sizing of the watermains 
and available pressures for supply and fire flow will be confirmed with the Municipality through the final 
detailed design process.  Since the water supply will be connected to the proposed extension from the 
St. Vincent booster station, the final design needs to integrate with the new booster station and 
Whitelaws reservoir modelling and design.  An alternative for the water supply external to the 
development is shown on Figure 1. 
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5.0 Sanitary Servicing 

5.1. Existing Sanitary Treatment 
The Municipality of Meaford Water Pollution Control Plant is located on Grant Street within the existing 
settlement boundary of the Town. 

Wastewater is collected through a network of sanitary sewers and five (5) sewage pumping stations.  
The subject lands are located approximately 2.5 km from the Water Pollution Control Plant and an 
extension to the sanitary sewer collection system is necessary. 

The treatment plant is rated for 3910 m³ per day but the actual capacity is limited by the aeration tank 
and secondary clarifier which have an actual capacity of 2600 m³ per day.  The 2010 Uncommitted 
Reserve Capacity report indicates that the treatment plant is operating at 83.7% of the committed 
reserve capacity which means that 492 additional residential units can be connected.  The report also 
indicates that there is a continuing problem with excessive extraneous flows.  The Municipality’s 
program to reduce the extraneous flows is successful to date and resulted in a reduction of the peaking 
factor from 4.5 to 3 between 2008 and 2010.  However, there is still a significant amount of extraneous 
flow entering the existing sanitary sewer collection system.   

The Municipality of Meaford has completed an Environmental Study Report to address the long term 
wastewater treatment plant requirements.  The identified preferred alternative is to expand the existing 
plant on-site, purchase abutting property for buffer zones, optimize plant operation and continue with 
the program to reduce inflow and infiltration in the existing collection system to provide service for a 
population of 11,500 with a hydraulic loading of 6000 cubic metres per day.  The estimated capital cost 
is $18,425,000 with a lifecycle cost of $24,500,000. 

The Municipality did not proceed with the upgrading and expansion of the plant and retained Genivar 
Consultants to investigate options for treatment expansion.  GENIVAR Consultants concluded that the 
plant can be expanded to increase the rated capacity by approximately 20% at an estimated cost of $9.5 
million.  The recommended expansion to a revised rated capacity of 4692 m³ will permit an additional 
604 equivalent residential units.  The total available reserve capacity with the expansion is 1096 
residential equivalent units.  It is noted that the unit flow calculations used to generate the capacity 
available are based on 1.296 cubic metres per unit per day.  This unit flow is extremely conservative and 
should be reviewed with the Municipality since the requirements of the Ontario Building Code and other 
water conservation measures have reduced water demand and wastewater generation significantly. 

5.2. Proposed Sanitary Sewers 
The proposed development will be internally serviced by gravity sanitary sewers and two (2) pumping 
stations which are required because of the depth of the watercourses bisecting the subject lands.  It is 
possible to service the majority of the site by gravity. The proposed layout is shown on Drawing SAN-2. 

The outlet for the wastewater generated by the development will be by a gravity sewer to be designed 
and constructed.  The final route and design details will be confirmed.  An option for the routing of the 
sanitary sewer between the development and the Wastewater Treatment Facility is shown on Figure 1. 
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6.0 Storm Drainage 
The proposed Stormwater Drainage will be serviced by a “dual” drainage system.  The major system 
consists of the roadway (rural cross section) and overland flow routes.  The minor system consists of 
road side ditches and / or drainage swales.  The design of the dual drainage storm drainage system will 
be based on the Municipality of Meaford Standard Guidelines.  The pre and post-development drainage 
area plans are shown in Figures DAP-1 and DAP-2 respectively. 

6.1. Minor Storm Drainage 

The proposed minor system drainage will be designed to convey the 5-year storm event via road side 
ditches.  A typical cross section of a road side ditch as part of the rural road right-of-way can be found in 
Appendix H.  It should be noted that a 5% slope to the property line has been assumed.  In order to 
determine the maximum conveyance capacity of the minor system through the road-side ditches, a 
capacity calculation using Bentley FlowMaster was conducted.  The peak 5-year flow for drainage area 
A2-2 was considered for the minor system as it contains the most conservative road slope of 0.5% just 
south of proposed pond P2.  Approximately 29.74 ha from the drainage area drain to this location.  
Table 6.1 below summarizes the minor system conveyance capacity. 

Table 6.1 – Minor System Conveyance Capacity 

Storm Event Peak flow A2Post  
(m3/s) 

Flowmaster Conveyance Capacity 

(m3/s) 

5 year 2.61 2.66 

As can been seen, the conveyance capacity of the road side ditches are adequate to convey the 5-year 
design storm.  The FlowMaster Output can be found in Appendix A. 

In order to convey lot and road drainage, driveway culverts are proposed in the road side ditches 
throughout the development. 

6.2. Major Storm Drainage  

The proposed major system drainage will be designed to convey the 100-year storm event via the road 
network.  A typical cross section of the rural road right-of-way can be found in Appendix H.  As 
previously noted, a 5% slope to the property line has been assumed.  In order to determine the 
maximum conveyance capacity of the major system through the road right-of-way, a capacity 
calculation using Bentley FlowMaster was conducted.  Similarly in assessing the minor storm drainage, 
the peak 100-year flow for drainage area A2-2 was considered for the major system as it contains the 
most conservative road slope of 0.5% just south of proposed pond P2.  Approximately 29.74 ha from the 
drainage area drain to this location.  Table 6.2 below summarises the major system conveyance 
capacity. 

Table 6.2 – Major System Conveyance Capacity  

Storm Event Peak flow A2Post 
(m3/s) 

Flowmaster Conveyance Capacity 
(m3/s) 

100 year 5.20 8.08 
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As can been seen, the conveyance capacity of the road is adequate to convey the peak flow from the 
100-year design storm.  The FlowMaster Output can be found in Appendix A. 

There are a total of three (3) culverts proposed under post-development conditions to convey the  
100-year peak flow.  Culverts #1 and #2 are proposed in drainage area A4-2, inline with Watercourse 3, 
under proposed Street A and B, and will be designed to convey a 100-year peak flow of 0.519 m3/s and 
0.882 m3/s respectively.  Culvert #3 is proposed in drainage area A6-3, inline with Watercourse 5 under 
Street N.  The post-development peak flow to be conveyed from the area is 0.464 m3/s.  All of the above 
mentioned peak flows can be accommodated by a 600 mm culvert ranging in slope from 0.5 – 2.0%.  The 
culvert locations are shown in Figure DAP-2. 

All rooftop drainage will be directed towards the front of the lots and conveyed by the road and  
road-side ditches.  Drainage to SWM facilities will be controlled to pre-development levels before they 
are ultimately discharged.  In some instances where the proposed development is in the vicinity of an 
existing watercourse, rear lot drainage will discharge directly to the watercourses.  This is illustrated in 
Figure DAP-2. 

The analysis for the golf course assumed that there is no increase in imperviousness from 
predevelopment to post-development conditions.  As such, the peak flow discharge under post-
development conditions can be controlled to pre-development levels without additional quantity 
control.  At the detail design stage, consideration will be given to options to provide irrigation for the 
proposed golf course from rainwater harvesting ponds.   
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7.0 Stormwater Management 

The proposed development should meet Province of Ontario standards as set out in the MOE 2003 
Stormwater Management Planning & Design (SWMP) manual; standards set by the Municipality of 
Meaford, and Grey Sauble Conservation Authority (GSCA).  

7.1. SWM Criteria 

SWM criteria to be applied to this site are as follows: 

• Stormwater is to be treated to Enhanced Protection levels as defined in the MOE SWM Planning 
and Design Manual (2003); 

• Post-development peak flows for all events from the site should be controlled to the peak flow 
resulting from the pre-development conditions; 

• The City of Owen Sound’s IDF data and a 24hr SCS storm distribution has been used for the 
analysis; and, 

• Runoff volume from the 25 mm, 4-hour Chicago Design Storm is to be detained on-site for 
erosion control. 

7.2. Existing Conditions 

7.2.1. Existing Land Use 

The study area is primarily considered to be agricultural / rural with open space covering the southern 
and northern portions of the site.  

7.2.2. Existing Drainage Patterns 

The total drainage area for the site is approximately 186 ha.  The site is generally divided into six (6) 
major drainage areas.  Based on topographic information for the site, drainage is predominantly from 
the southeast to the northwest.  A preliminary environmental constraints analysis conducted by Beacon 
Environmental in November, 2010, identified a total of seven (7) watercourses which are wholly or 
partially located within the boundary of the study area.  The majority of the drainage generated from 
the site is conveyed by four (4) of the seven (7) watercourses which discharge through a steep, densely 
wooded shore cliff bluff which abuts Highway 26 and eventually towards Georgian Bay.  The discharge 
through these watercourses has resulted in several deeply incised gullies in the face of the bluff.   
Pre-development drainage areas for the site are shown in Figure DAP-1. 

7.2.3. External Drainage Areas 

Four (4) external undeveloped areas to the south of the site contribute stormwater flow to the site.  The 
external areas are located directly south of the site and are identified as EXT1, EXT2, EXT3 and EXT4.  
EXT1 drains overland towards Watercourse 7.  EXT2 will drain to Watercourse 6.  EXT 3 drains overland 
towards watercourse 3 and EXT4 drains overland towards Watercourse 5.   
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Drainage from EXT1 to the site will be conveyed away from the proposed developed and discharged to 
Watercourse 7 under pre-development conditions.  Therefore, external drainage from EXT1 to the site 
was not considering in sizing the SWM facility in drainage area A1pre.  Similarly, external drainage area 
EXT3 will be conveyed away from the proposed development and directly discharge to Watercourse 3 
under pre-development conditions and will not be considered in sizing a SWM facility.   

The proposed grading provides for drainage from areas EXT2 and EXT4 to be conveyed through the 
development to proposed SWM facilities.  These external drainage areas, along with the internal 
drainage, will be considered in sizing the SWM facilities.  All flow up to and including the Regional 
(Timmins) storm will be controlled to pre-development levels prior to discharge. 

7.2.4. Site Land Cover and Soils 

The land cover and soil conditions of the site were established from Ontario Soils Mapping.  The 
northern portion of the site is silty clay loam and the southern portion of the site is predominantly clay.  
The Soil Conservation Service (SCS) curve numbers for the soils types of this site were determined with 
the MTO Design Charts 1.08 and 1.09 for pasture and other unimproved land.  External drainage areas 
mostly consist of clay soil conditions.  MTO Design Charts and Pre-Development Input Parameters can 
be found under Appendix B.  A preliminary geotechnical investigation stated that the soil type I in the 
area consisted of stiff to hard, silt to clayey silt.  This is generally consistent with the Ontario Soils 
Mapping. 

7.2.5. Existing Hydrological Conditions 

The pre-development drainage areas are illustrated in Figure DAP-1.  As previously stated, the existing 
site surface is largely pervious.  The City of Owen Sound’s IDF data and a 24hr SCS storm distribution 
were used to determine the various flows through the site under the 2, 5, 10, 25, 50, 100-year and the 
Regional (Timmins) storms under pre-development conditions.  Pre-development conditions were 
modelled in Visual OTTHYMO v2.4.0 (VO2) using NASHYD commands.  Input parameters used to model 
the pre-development condition are provided in Table 7.1.  

Table 7.1 – Pre-Development Condition Input Parameters 

Catchment 
Drainage Area 

(ha) 
Runoff Coefficient Curve Number Tp 

A1pre 3.46 0.25 76 0.36 

A2pre 26.60 0.25 76 0.65 

A3pre 12.75 0.25 76 0.48 

A4pre 51.63 0.25 76 0.50 

A5pre 33.23 0.25 76 0.42 

A6pre 25.89 0.25 76 0.39 

EXT1 12.39 0.25 76 0.59 

EXT2 6.09 0.25 76 0.44 

EXT3 5.79 0.25 76 0.39 

EXT4 7.42 0.25 76 0.52 
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As previously stated, the curve number value is based from the Ontario Soils Map and MTO Design 
Charts 1.08 and 1.09.  The preliminary result from a geotechnical investigation conducted on the site is 
consistent with Ontario Soils Map and the MTO Design Charts. 

Modeling results for pre-development conditions are shown in Table 7.2 below and pre-development 
input parameters as well as detailed output for the 2-year to the 100-year storm events for the 24 hour 
SCS storm based on the City’s IDF parameters.   

Flow points have been identified at the discharge location of each of the six (6) drainage areas in order 
to compare peak flow rates in the pre and post-development conditions.  The flow points are generally 
located near watercourses or slightly downstream to identify proposed discharge locations.  The 
detailed pre-development hydrologic model output can be found in Appendix C. 

Table 7.2 – Pre-development Peak Flows 
Peak Flow (m³/s) 

Flow 
Point 

Contributing 
Catchments 2-year 5-year 10-year 25-year 50-year 100-year Regional 

(Timmins) 
A1 A1 PRE + EXT1 0.275 0.420 0.526 0.668 0.779 0.892 1.269 
A2 A2 PRE + EXT2 0.525 0.802 1.004 1.275 1.486 1.702 2.518 
A3 A3 PRE 0.245 0.374 0.469 0.596 0.695 0.797 1.068 
A4 A4 PRE + EXT3 1.207 1.843 2.309 2.936 3.425 3.924 4.951 
A5 A5 PRE  0.702 1.070 1.341 1.706 1.990 2.279 2.887 
A6 A6 PRE + EXT4 0.718 1.097 1.374 1.748 2.038 2.335 2.951 

7.3. Proposed Conditions 

With the development of the site, there will be an increase in the impervious area.  To mitigate the 
effects of the development, on-site controls will be required. The locations and details are discussed in 
the following sections.  The post-development flows can be controlled that of the pre-development 
conditions with the use of the SWM features. 

During development of the site, existing drainage patterns on adjacent undeveloped properties will not 
be altered and stormwater runoff from the development will not be directed to drain onto adjacent 
undeveloped properties.  The external undeveloped drainage areas that currently contribute flows to 
the site will remain unaltered. 

7.3.1. Stormwater Quantity Control 

A VO2 model was also created for the post-development site conditions using City of Owen Sound’s IDF 
data to determine peak flows through the site under proposed conditions.  The post-development 
drainage area plan is shown on Figure DAP-2.  The NASHYD and STANDHYD input parameters used in 
the post-development VO2 model are summarised in Table 7.3 and 7.4 respectively.  The detailed 
calculations for the post-development input parameters and imperviousness calculations are provided in  
Appendix D.  The detailed post-development VO2 model output is provided in Appendix E. 
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Values for percent imperviousness of the site were based on the Township’s Standard Guidelines various 
types of land use.  The imperviousness is calculated assuming a runoff coefficient of 0.25 for pervious 
areas and 0.90 for impervious areas.  The input parameters for the STANDHYD commands are shown in 
Table 7.3 below. 

Table 7.3 – Post-development Input Parameters (STANDHYD Commands) 

Catchment 
Drainage Area 

(ha) 
XIMP TIMP 

A1-1* 1.18 50% 50% 
A1-2- 3.03 24% 34% 
A2-1* 2.89 50% 50% 
A2-2 37.83 32% 62% 
A3 3.28 27% 27% 

A4-1* 2.73 0% 22% 
A4-3 3.08 49% 86% 
A4-4 0.58 4% 35% 

A5-1* 0.88 50% 50% 
A5-2 10.12 37% 70% 

A6-1* 1.09 50% 50% 
A6-2 4.60 29% 71% 

*These catchments represent the SWM facilities themselves and have an assumed imperviousness of 50%. 

Some areas under post-development conditions will remain uncontrolled and have been modelled as 
NASHYD commands.  The parameters were based on existing soil conditions and have been previously 
explained in Section 7.2.4.  The input for the NASHYD commands is shown in Table 7.4 below. 

Table 7.4 – Post-Development Condition Input Parameters (NASHYD Commands) 

Catchment 
Drainage Area 

(ha) 
Runoff Coefficient Curve Number Tp 

A1-3 0.79 0.25 76 0.28 
A1-4 0.96 0.25 76 0.16 
A2-3 3.44 0.25 76 0.30 
A4-2 35.93 0.25 76 0.51 
A4-5 0.53 0.25 76 0.17 
A5-3 20.14 0.25 76 0.31 
A6-3 17.97 0.25 76 0.18 
A6-4 1.95 0.25 76 0.30 
EXT1 12.39 0.25 76 0.59 
EXT2 6.09 0.25 76 0.44 
EXT3 5.79 0.25 76 0.39 

EXT4a 3.32 0.25 76 0.29 
EXT4b 4.15 0.25 76 0.42 
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In order to meet the target pre-development flows at various flow points, four (4) SWM facilities are 
proposed for the current development plan. 

Quantity control for the site will be provided by the active storage component of the SWM facilities.  
Visual Otthymo v2.4.0 (VO2) was used to size the active storage required to control post-development 
peak runoff rates to the pre-development runoff rates for the same storm.  The post-development peak 
flows and required site storage are shown below in Table 7.5 and 7.6.  Detailed model results of the 
post-development model as well as input parameters are provided in Appendix E. 

Table 7.5 – Post-development Peak Flows 
Peak Flow (m³/s) 

Flow 
Point 

Contributing 
Catchments 2-year 5-year 10-year 25-year 50-year 100-year Regional 

(Timmins) 

A1 A1-1 to A1-4 and EXT1 0.225 0.343 0.438 0.570 0.680 0.772 1.120 

A2 A2-1 to A2-4 and EXT2 0.464 0.679 0.931 1.203 1.390 1.598 2.498 

A3 A3 0.180 0.244 0.318 0.389 0.443 0.498 0.329 

A4 A4-1 to A4-5 and EXT3 0.997 1.445 1.791 2.242 2.600 2.964 4.104 

A5 A5-1 to A5-3 0.608 0.941 1.248 1.645 1.878 2.115 2.611 

A6 A6-1 to A6-4 , EXT4a 
and EXT4b 0.707 1.066 1.328 1.686 1.980 2.278 2.508 

Table 7.6 – Proposed Quantity Control Features 

SWM 
Facility 

Facility 
Type 

Contributing 
Catchments 

Drainage Area 
to SWM 

Facility (ha) 

% 
Imperviousness 

Storage Required 

Regional Event 

(m3) 

Storage Available

Regional Event 

(m3) 

P1 Dry Pond A1-1, A1-2 5.170 31 5,178 6,000 

P2 Wet 
Pond 

A2-1, A2-2, 
EXT2 47.690 53 27,570 28,000 

P3 Dry Pond A5-1, A5-2 11.00 68 5,237 6,000 

P4 Dry Pond A6-1, A6-2, 
EXT4b 9.840 39 5,489 6,500 

The proposed ponds all provide adequate storage volumes for the required volume for the Regional 
storm event.  The pond designs are further detailed in Section 7.3.2.  It is noted that all required and 
available storage for each drainage area must be confirmed during detailed design. 

7.3.2. Stormwater Management Facilities 

SWM Facility P1 – Dry Pond 
This dry facility is proposed to provide quantity control for catchments A1-1 and A1-4 and services a 
drainage area of 5.170 ha.  The dry pond will control the Regional (Timmins) peak flow to the allowable 
target peak flow and discharge to watercourse #7, represented by Flow Point A1, at an approximate 
elevation of 316 m.  Details regarding the exact discharge location including the pond outlet design will 
be provided at detailed design. 
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SWM Facility P2 – Wet Pond 
This wet facility is proposed to provide quantity and quality control for catchments A2-1, A2-2, A2-4 as 
well as EXT2 and services a drainage area of 47.69 ha.  The amount of land required is primarily due to 
grading associated with creating a permanent pool.  The wet pond will control the Regional (Timmins) 
peak flow to the allowable target peak flow and discharge to watercourse #6 represented by Flow Point 
A2.  The approximate discharge elevation is 317 m.  Details regarding the exact discharge location 
including the pond outlet design will be provided at detailed design. 

SWM Facility P3 – Dry Pond 
The dry facility is proposed to provide quantity control for catchments A5-1 to A5-3 and services a 
drainage area of 11.00 ha.  The dry pond will control the Regional (Timmins) peak flow to the allowable 
target peak flow and discharge to watercourse #4 at an elevation of 329 m.  In this case, Flow Point A5 is 
located downstream of the proposed discharge location in order to account for peak flows from 
uncontrolled area A5-3.  Details regarding the exact discharge location including the pond outlet design 
will be provided at detailed design. 

SWM Facility P4 – Dry Pond 
The dry facility is proposed to provide quantity control for catchments A6-1 to A6-3 and services a 
drainage area of 9.84 ha.  The dry pond will control the Regional (Timmins) peak flow to the allowable 
target peak flow and discharge to watercourse #5 at an elevation of 329 m.  Details regarding the exact 
discharge location including the pond outlet design will be provided at detailed design. The final pond 
design and location will meet the development setbacks established by the Slope Stability Analysis. 

The advantages in implementing a wet pond facility include: 

• All stormwater quantity, quality, and water balance criteria can be achieved; and, 
• Relatively low capital cost. 

The advantages in implementing a dry pond facility include: 

• Relatively small pond block size compared to wet facility as there is no permanent pool; 
• Less maintenance requirements compared to wet facilities; and, 
• Lower costs compared to wet facilities. 

According to the proposed Phasing Plan for the development, it is recommended that SWM Facility P2 is 
considered for detail design prior to the other three (3) facilities which will be considered in subsequent 
phasing of the development. 

7.3.3. Stormwater Quality Control 

The proposed water quality control measures for the site include a combination of the quality facility 
(wet pond P2) and oil / grit separator (OGS) units.  This combination approach is thought to be the most 
practical and cost effective method of quality control for the proposed development.  Wet ponds are 
better suited for larger drainage areas as they generally require more land area for construction.  In 
contrast, OGS units are more practical in smaller drainage areas where grading or land use may 
constrain the construction of a quality facility. 
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The MOE SWM Planning & Design Manual (2003) was referenced for quality control criteria.  In order to 
meet an Enhanced (Level 1) Protection wet pond, facilities for water quality control were considered in 
drainage area A2.  Storage value requirements for the extended detention and permanent pool for the 
wet ponds are based on 40 m3/ha and 145 m3/ha respectively, which conforms to the guidance provided 
in the MOE SWM Planning & Design Manual (2003).  The required quality facility sizing is summarized in 
Table 7.7 below, and the calculations are provided in Appendix G. 

Table 7.7 – Water Quality Storage Requirements – Enhanced (Level 1) Protection 

SWM Facility Catchments Drainage 
Area (ha) 

% 
Imperviousness 

Permanent Pool 
Storage Volume based 

on Impervious Level  
(m3/ha) 

Extended 
Detention 

Storage 
Volume 
(m3/ha) 

P2 A2-1, A2-2, 
A2-4, EXT2 47.69 53 6,913 1,908 

OGS units are proposed for drainage areas directly upstream of dry SWM facilities.  The proposed OGS 
units will be sized to provide 80% removal of total suspended solids (TSS).  Required OGS sizing is 
summarized in Table 7.8 and the detailed unit output is provided in Appendix F. 

Table 7.8 – Water Quality Storage Requirements – Enhanced (Level 1) Protection 

SWM Facility Catchments Drainage 
Area (ha) % Imperviousness % TSS 

Removal 
Proposed OGS 

Model 

P1 A1-1, A1-2 5.170 31 80 CDS30_35 

P3 A5-1, A5-2 11.00 68 80 CDS56_53 

P4 A6-1, A6-2, EXT4b 9.840 39 80 CDS56_40 

Not Applicable A4-1 2.73 22 80 CDS20_25 

Not Applicable A4-3 3.03 86 80 CDS30_35 

Detailed grading and servicing may require the use of additional OGS units throughout the development 
to meet Enhanced (Level 1) Protection.  In order to achieve 80% TSS removal upstream of the proposed 
SWM facilities P1, P3 and P4, as well as drainage areas A4-1 and A4-2, a CDS30_35, CDS56_53, 
CDS56_40, CDS20_25 and a CDS30_35 OGS unit or approved equivalent in each respective area, could 
provide a quality control solution.  OGS unit sizing specifications are found in Appendix F. 

Upon completion the hydrogeological investigation, there may be the opportunities to include storm 
water mitigation measures such as BMPs/LIDs. 

It should be noted that although OGS units have been proposed for quality control, road side ditches 
have the ability to provide quality control.  The design of road side ditches, such that they will have the 
ability to provide quality control as per the MOE design standards, will be further investigated at the 
detailed design stage.  This may reduce the size of the recommended OGS units.  
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7.3.4. Erosion Control 

The erosion flow criteria considered for the site is to control runoff from the 25 mm 4-hour event.  It is 
proposed to accomplish erosion control through a combination of extended detention wet and dry 
ponds, as well as best management practices, as described in Section 7.3.5. 

Under proposed conditions, the total volume of runoff expected for a 25 mm 4-hour Chicago Storm is 
summarised in Table 7.9 below. 

Table 7.9 – Extended Detention Pond Volumes 

SWM Facility Facility Type Contributing 
Catchments 

Drainage Area 
to SWM Facility 

(ha) 

% 
Imperviousness 

Volume of Extended 
Detention Required 

(m3) 

P1 Dry Pond A1-1, A1-2 5.17 31 510 

P2 Wet Pond A2-1, A2-2, 
EXT2 

47.69 53 5,784 

P3 Dry Pond A5-1, A5-2 11.00 68 1,634 

P4 Dry Pond A6-1, A6-2, 
EXT4b 

9.84 39 988 

This runoff will be retained in the stormwater detention ponds to reduce potential erosion impacts to 
the downstream watercourses. 

7.3.5. Best Management Practices and Low Impact Development Considerations 

Best Management Practices (BMPs) are recommended where possible in order to reduce the peak flows 
from a developed area.  In addition, BMPs can improve water quality by developing an integrated 
treatment train approach on a site-specific basis.  The BMPs are typically categorized as lot level, 
conveyance, or end-of-pipe controls.  Infiltration and percolation rates will be confirmed once soil and 
hydrogeologic studies are completed.  The MOE SWMP (2003) suggests several BMPs for application at 
the lot level, in the conveyance system, or for multiple lot small drainage areas (less than 2 ha).  
Potential lot level / conveyance BMPs for the development are listed in Table 7.10 for water quality, 
quantity, erosion and water balance controls.  
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Table 7.10 – Lot Level / Conveyance BMP Analysis 
BMP Primary Objective Feasible Rationale 

Storage Controls 

Rooftop Storage Peak Flow Control N 
 To assist with quantity control 
 Rooftop storage on single family homes is 

undesirable 

Parking Lot Storage Peak Flow Control N 
 To assist with quantity control 
 Majority of area is residential with no parking 

lots 

Superpipe Storage Peak Flow Control N 
 To assist with quantity control 
 Cannot be implemented due to space 

restrictions 

Rear Yard Storage Peak Flow Control N  Undesirable or unmanaged ponded water will 
not be acceptable on residential lands 

Infiltration Controls 

Reduced Lot Grading Water Balance Y  Reduced lot grading will be implemented 
where available 

Green Roof 

Water Balance 

Water Quantity 

Water Quality 

N  Green roofs will be difficult to enforce and 
maintain on private residential lots 

Direct Roof Leaders to 
Soakaway Pits, 

Cisterns, or  
Rain Barrels 

(Rainwater Harvesting) 

Water Balance Y 
 Tentative depending on site layout design 
 Dependent on neighborhood co-operation and 

implementation 

Infiltration Trenches Water Balance Y  Recommended but dependent on site layout 
design and soil analysis 

Grassed Swales 
Water Balance 

Water Quality 
N 

 Undesirable or unmanaged ponded water will 
not be acceptable on residential lands 

 Space limitations in residential development 

Rain Garden 
Water Balance 

Water Quality 
Y 

 Tentative depending on site layout design, 
space restrictions, and neighbourhood 
approval 

Pervious Pipe System Water Balance Y  Tentative depending on site layout design 

It is noted that specific BMPs are to be confirmed on a site-specific basis at the detailed design stage.  

The feasibility of quality facilities will be further investigated at the detailed design phase.  If these types 
of facilities are not feasible, alternative treatment methods such as cisterns and water reuse systems 
could be implemented, including the above mentioned BMP’s. 

As previously mentioned, opportunities to provide quality control through road side ditches will be 
further investigated at the detailed design stage. 
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8.0 Conclusions 
Grading 
The preliminary proposed grading scheme follows Municipality of Meaford Engineering Design 
Standards and respects the perimeter grades of the surrounding properties. 

The proposed grading respects the existing and proposed drainage patterns as defined under Section 6 
of this FSR.  The proposed most northerly entrance will require significant cutting and a retaining wall 
adjacent to the existing developed lots. 

Water Supply 
The water distribution modelling reports confirm that there is adequate reserve capacity at the Water 
Treatment Plant for the proposed development.  The water distribution system will need to be extended 
and a water storage reservoir and booster station constructed to provide the domestic and fire supply 
for the proposed development.   

Storm Drainage 
Storm water conveyance will generally be accomplished by constructing road side ditches and 
constructing storm sewer pipes through areas of development in locations where the road grades 
dictate.  The recommended road design cross section, shown on Figure DE-1, consists of a widened 
pavement with allowance for bicycle or pedestrian walkways.  The storm drainage will be conveyed to 
the roadside ditches or swales which are capable of conveying the major storm events and can also be 
designed to provide treatment and enhanced infiltration.   

Sanitary Sewers 
The proposed development will be serviced by a sanitary sewer system.  Pumping will be required for 
conveyance across the water courses in two (2) locations. 

The Water Pollution Control Plant, at present, has adequate capacity for the first phase of the 
development.  The Municipality of Meaford has undertaken a review of the options to upgrade and 
expand the treatment plant and has proposed a capital budget project to undertake the final design of 
the expansion.  The GENIVAR report on the review of the treatment plant upgrading and expansion has 
recommended capital works to expand the capacity of the treatment facility to 4992 cubic metres per 
day which will permit the addition of 604 residential dwelling units which is adequate for the full 
development.  Staff have identified that there is existing uncommitted reserve capacity for an additional 
492 residential units at the present time.  Discussions will be held with the Municipality to review the 
unit flows used to generate the available capacity at the Wastewater Treatment Facility since the flows 
are conservative and the anticipated flow from new development is significantly lower due to the 
requirements of the Ontario Building Code.  

It will be necessary to construct a sanitary sewer from the Water Pollution Control Plant to the proposed 
site to provide the conveyance for the flows generated by the development. 

Stormwater Management 
A SWM plan is proposed to reduce the increase in runoff volumes and peak flows as a result of change in 
land use for the proposed development.  In order to meet the design criteria set forth by the 
Municipality of Meaford, Grey Sauble Conservation Authority and the MOE, quantity and quality control 
measures are proposed.  The location of the stormwater management facilities permits the phasing of 
the development.  
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