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1. Background 

Kaitlin Corp. engaged Jewell Engineering Inc. (Jewell) to complete a functional servicing study to review 
the feasibility of a mixed density development in the northeast portion of Wellington, Ontario.  The 
parcels to be developed are located north of the Millennium Trail between Belleville Street and 
Consecon Street with a small phase to be constructed east of Belleville Street.  The proposed subdivision 
layout is shown in Appendix A.   

Previously, the development was proceeding as two separate developments, Country Club Estates (CCE) 
and Fields of Wellington (FOW).  The two developments have joined into one and is now known as the 
Cork and Vine Community.  In the subdivision plan shown in Appendix, Phase A to the east refers to 
formerly known CCE while Phase B to the west refers to formerly known FOW.  The two previously 
independent developments will be constructed concurrently. 

 

Figure 1-1: Subject Property Location 

This report outlines servicing the proposed development with municipal water and sanitary.  
Stormwater management and traffic considerations are discussed under separate covers. 

1.1 Site Description 

The proposed Cork and Vine Community is approximately 118.9 hectares (ha) in area.  The surrounding 
land uses are primarily residential to the south with small portion of environmentally protected lands to 
the east.   
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The subdivision abuts the Millennium Trail to the south, residential lots and Consecon Street to the 
west, and Belleville Street and agricultural lands to the east. Ontario Street to the east and Raglan Street 
to the south.  There is open land to the north.  A small portion of environmentally protected lands are 
located in the southeast portion of the subdivision. 

Lane Creek flows southwest from the east through the subdivision lands towards Wellington through a 
crossing at Millennium Trail. 

The site will have access points from both Consecon Street and Bellville Street.  Phase 3A east lands east 
of Belleville Street will have two access points from Belleville Street. 

The site is gently graded towards the south draining and the lands drain to Lane Creek.  The entirety of 
the lands are undeveloped vacant fields. 

1.2 Proposed Development 

The subdivision is proposed to be a mix of residential and commercial units.  There will be municipal 
roads throughout the subdivision with access to Belleville Street and Concession Street.  A golf course 
with hotel accommodations is proposed as part of Phase 4 in the northern portion of the development 
(Appendix A). 

The development will be serviced with municipal water and sanitary services.  Both municipal and 
private infrastructure will be designed to specifications set out by the Ministry of Environment (MOE), 
the Ontario Building Code (OBC) and the Fire Underwriters Survey (FUS). 

1.2.1 Population 

RV Anderson prepared the Wellington MSP using population projections from the proposed 
developments to recommend municipal collection system and treatment facility upgrades.  RV Anderson 
considered a population of 1,075 from CCE and 1,008 from FOW for a total of 2,083 persons.  Since this 
time, the developers are proposing an increase in units for both developments to 3,590 in CCE and 1,813 
persons in FOW for a total of 5,403 persons. 

Table 1-1: Proposed Population as compared to Master Servicing Plan  

Population 
Country 

Club Estates 
Fields of 

Wellington 
Total 

RV Anderson 
Master Servicing 

Plan (2021) 
1,075 1,008 2,083 

Cork and Vine 
Community 

(2022) 
3,590 1,813 5,403 

Difference 2,515 805 3,320 
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Population estimates for CCE are based on the concept plan prepared by Weston Consulting located in 
Appendix A while the FOW population estimates are based on those reported in the sanitary design 
sheet within the functional servicing report prepared by Forefront Engineering in June 2022.  The 
persons per unit were retrieved the MSP.  The calculations are summarized in Table 1-2 below: 

Table 1-2: Population Calculations Derived from Dwelling Unit Types 

Country Club 
Estates 
(CCE) 

Unit  # of Units Pop/Unit Population 

Singles 503 2.5 1,258 

Townhouses  881 2.28 2,009 

Apartments 181 1.79 324 

CCE Total Population 3,590 

Fields of Wellington 
(FOW) 

Singles 351 2.5 878 

Townhouses  214 2.28 488 

Apartments 250 1.79 448 

FOW Total Population 1,813 

CCE + FOW Total Population 5,403 
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2. Water Distribution System 

2.1 Existing Conditions 

There is an existing 200mm watermain on Belleville Street that extends north to approximately 50m 
south of the Millennium Trail.  A 200mm watermain exists on Consecon Street and terminates 
approximately 90m from the proposed development. 

At the time of this report, a 500mm watermain is being constructed on the Millennium Trail.  Phase 1 of 
the development is proposed to connect to the 500mm main on Street A.  An elevated storage tank is 
proposed just south of the Wellington and District Community Centre.  A 400mm watermain is proposed 
to be installed and extend beyond the Millennium Trail.   

2.2 Design Criteria 

The watermain design criteria used are based on MOE, OBC, and City of Belleville Design guidelines and 
are summarized below: 

�x Minimum Watermain Diameter Size:      200 mm 
�x Average Residential Daily Domestic Demand per WMSP:    320 L/cap*day 
�x Commercial Demand        35 m3/d/ha 
�x Maximum Day plus Fire Flow Demand Pressure Minimum:   20 psi 
�x Peak Hour Demand Pressure Minimum:      50 psi 
�x Peak Hour Demand Pressure Maximum:      80 psi 
�x Maximum Pressure:        100 psi 

2.3 Fire Flow 

The required fire flow for the subdivision was determined using the Fire Underwriters Survey (FUS) 
method.  The FUS guidelines direct designers to a table outlined in Note J of the guideline to determine 
fire flow requirements for residential dwellings.  The document states for contiguous dwellings not 
exceeding 2 stories, a minimum of 8,000 L/min fire flow is required (133.33 L/s). 

The Wellington Master Servicing Plan (MSP) completed by RV Anderson in 2021 recommends that a fire 
flow of 179 L/s be used for the full buildout of Wellington based on recommended fire flows outlined in 
the 2008 MOE guidelines per population size.  Jewell has modeled a fire flow of 179L/s. 

2.4 Proposed Conditions 

Phase 1A and 1B will connect to the 500mm watermain on the Millennium Trail at the proposed Street A 
and north of West Street respectively.  Further phases of the development will rely on the extension of 
the 400mm watermain on Belleville Street and connection will be made as part of Phase 2 at Street A.   

The subdivision watermain will range in size from 150mm to 300mm PVC and will have the following 
connections to the existing system: 
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�x Millennium Trail at Street A and Consecon Street 
�x Street D at Belleville Street and Consecon Street 
�x Consecon Street during Phase 2B 
�x Belleville Street during Phase 2A 

Phase 1A and 1B will only rely on connection to the 500mm main on Millennium Trail and will not 
require connection to Belleville Street or Consecon Street.  These connections will be made in phases 2 
and 3 of the development. 

2.5 Watermain Design 

Jewell received and utilized the Wellington Water Model prepared by RV Anderson as part of their MSP 
for the Village of Wellington.  The model was complete using Autodesk Software Infraworks.  The 
proposed subdivision was included in the generation of the original model, however, a revised layout 
with a significant increase population density on the Country Club Estates was prepared. Jewell exported 
the model and used EPANET 2.0 to update the Wellington model to reflect the proposed subdivision 
densification. 

2.5.1 Residential Water Demand 

The residential base demand of the Cork and Vine Community was calculated using per capita flow 
rates, peak factors, and commercial flow rates outlined in the MSP and are shown in Table 2-1, Table 
2-2, and Table 2-3, respectively.  At the time this report was prepared, a concept model showing an 
increased number of units was utilized ultimately generating a greater demand.  These calculations 
represent a conservative approximation of the water demands to be experienced with the construction 
of the development 

Table 2-1: Base Water Demand - Single Detached Lot  Table 2-2: Base Water Demand - Semi-detached Lot 

Type Single Family   Type Townhouse   

# of Units 854   # of Units 1,095  

Population/Unit 2.5   Population/Unit 2.28  

Population 2,135   Population 2,497  

Capita Usage 320 L/cap*d  Capita Usage 320 L/cap*d 

B
as

e Peaking Factor 1.00   

B
as

e Peaking Factor 1.00  

Demand 683,200 L/d  Demand 798,812 L/d 
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Table 2-3: Base Water Demand - Townhouse Lot  

Type Apartment   

# of Units 431   

Population/Unit 1.79   

Population 771   

Capita Usage 320 L/cap*d  

B
as

e Peaking Factor 1.00   

Demand 246,877 L/d  

 

The total residential water demand is 1,728,989 L/d (20.01 L/s). 

2.5.2 Commercial Water Demand 

The proposed development has the following commercial development plans within the CCE lands: 

�x Three mixed use blocks with commercial developments and residential apartments 
�x Phase 2A commercial block 
�x Phase 4 golf course with hotel accommodations 

Due to a lack of historical commercial water usage data in the Wellington community, the MSP 
recommends commercial demands be modeled using a design flow rate of 35 m3/d/ha.  This flow rate 
equates to approximately 0.41 L/s/ha.  The commercial demands have been approximated using this 
flow rate for the proposed commercial developments in phases 1-3.  

Table 2-4: Commercial Demand - Phases 1-3 CCE 

Type Commercial  

Area (ha) 6.27  

Flow Rate  0.41 L/s*ha 

B
as

e Peaking Factor 1.00  

Demand 2.57  L/s 

Water demand was calculated for the phase 4 golf course and hotel accommodations using Table 
8.2.1.3. of the Ontario Building Code and are shown below.  Water demands for the clubhouse were 
approximated based on estimated restaurant, staff, and golf course capacity. 
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Table 2-5: Commercial Demands - Phase 4 CCE 

Location L/Unit # of Units Units  Demand (L/d)  
Hotel* 250 50 rooms 12,500  

Golf Course 40 350 patrons 14,000  
Staff 50 15 employees 750  

Restaurant 350 125 seats 43,750  

Total Demand 
71,000 L/d 

1.5 L/s 
*All operations considered to be over a 12hr day with the exception of the hotel 

 

The total commercial water demand for the proposed development is 4.07 L/s. 

 

2.5.3 Peak Demands 

Peak factors were retrieved from the MSP and were applied appropriately to analyze the network under 
peak hour and max day + fire flow conditions.  The peak factors and peak demands are shown in the 
tables below: 

Table 2-6: Peak Factors per Wellington MSP 

Demand Scenario Peaking Factor 

Base 1.0 

Max Day (Residential) 2.0 
Max Day (Commercial) 3.0 
Peak Hour 3.38 

The four demand scenarios reviewed were modeled in the EPANET 2.0 water model using the following 
demands: 

Table 2-7: Cork and Vine Community Water Demands (L/s) 

Condition Total Demand  
Base Demand 24.08 
Max Day  52.23 

Peak Hour  81.39 

Max Day + Fire Flow 231.23 

To model peak demand scenarios in the EPANET model, Jewell distributed the base demand amongst 
the nodes that represent the Cork and Vine Community and applied the peak factors accordingly across 
the entire network. 
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2.6 Water Modeling  

Jewell ran the model under normal operating conditions, max day, peak hour, and max day + fire flow.  
Demand was distributed amongst all nodes for the original CCE and FOW lands to illustrate 
representative demand requirements for the proposed Cork and Vine Community.  Fire flows were 
applied at the Phase 4 commercial development (Node: KAITLIN_11) as this represents the worst-case 
scenario for the water network.   

The modelling results are summarized below and provided with a schematic of the water network in 
Appendix B: 

 

The minimum pressure for all events occurs at the connection to the Phase 4 lands.  This result is 
expected due to its increased demand and dead-end connection.  The maximum pressure occurs at the 
connection to the 500mm watermain at the Millennium Trail. 

All scenarios were found to meet minimum requirements for flow and pressure as outlined in the 2008 
MOE guidelines.   

Demand Scenario Demand (L/s) Min. Pressure (psi) Node Max Pressure (psi) Node
Base Demand 24.1 55.89 67.54
Max Day 52.2 55.51 67.54
Peak Hour 81.4 54.88 66.68
Max Day + Fire Flow 231.2 38.00 63.77

HIRSCHFIELD_2KAITLIN_11
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3. Sanitary Sewer System 

3.1 Existing Conditions 

Presently there is no sanitary sewer available to receive sewage from the proposed development.   
Municipal sanitary sewers extend north on Belleville Street to the Wellington and Area Community 
Centre and north on Consecon Street to the edge of the existing residential development. 

New sanitary sewers are proposed as part of the MSP to service the proposed developments with 
connections on Millennium Trail. 

3.2 Cork and Vine Sanitary Sewer Design 

The sanitary design criteria used are based on MOE guidelines as well as the design guidance outlined 
within the MSP. 

�x Minimum Sanitary Sewer Diameter Size      200 mm 
�x Average Daily Residential Domestic Flows:     350 L/cap*day 
�x Extraneous Flow Allowance (per RVA WMSP):     0.107 L/ha*s 
�x Minimum Full Flow Velocity:       0.6 m/s 
�x Maximum Full Flow Velocity:       3.0 m/s 
�x Population Factors: 

o Single detached unit:       2.5 per unit 
o Townhouse unit:       2.28 per unit 
o Apartment Unit:       1.79 per unit 

There are two proposed sanitary connection locations for the subdivision, both to the Millennium Trail.  
The connections will be made at the southern portion of Phase 1A (Street A) and the southern portion of 
Phase 1B (West Street).  

The community will be serviced with DR35 PVC sanitary sewers ranging from 200mm to 375mm in 
diameter.  Residential sanitary laterals will be 125mm DR28 PVC sewers while the commercial blocks 
and the phase 4 lands will be serviced with a 200mm DR35 PVC connection.  A sanitary sewer design 
sheet is shown in Appendix C. 

3.3 Downstream System Capacity 

The capacity of the Wellington sanitary system was reviewed as part of the MSP.  The conclusion of the 
study requires to upgrade the sanitary conveyance and treatment facilities to accommodate proposed 
developments.   

The proposed upgrades to the system outlined in the MSP include: 

�x Installation of a 450mm DR35 PVC trunk sewer along the Millennium Trail 
�x Expansion of the Wellington Wastewater Treatment Plant 
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�x Upsizing of existing sewers on Main Street 

Since the publication of the RV Anderson report, a revised layout of the Cork and Vine Community has 
been prepared and includes an increase in units as discussed in Section 1.2.  Jewell reviewed the 
capacity of the proposed 450mm trunk sewer along the Millennium Trail to ensure capacity was 
available to accommodate the proposed increase in population.  The 450mm trunk sewer at 0.22% has a 
capacity of 133 L/s.  The proposed sewage flows from full buildout of the Cork and Vine Community is 
anticipated to be 91.1 L/s.  This represents approximately 68.1% of the trunk sewer capacity (Appendix 
C) 

The 450mm trunk sewer will have sufficient capacity to convey the increased sewage flows. 

3.4 Wastewater Treatment Plant 

The Wellington MSP proposed facility upgrades would increase the rated capacity from 1,500 m3/d to 
3,900 m3/d with a peak day flow of 10,440 m3/d. 

The population attributed to the Cork and Vine Community was 2,083 persons.  The current population 
estimate is 5,403 persons.  This represents an increase of 3,320 persons and corresponds to an increase 
1,062 m3/d of residential sewage flow.  In addition to this, proposed commercial flow of 352 m3/d is 
planned for a total increase of 1,414 m3/d. 

At full buildout of the Cork and Vine Community, the WWTP would require an additional capacity of 
1,414 m3/d. 

The WWTP capacity allocations can be reviewed on the basis of the active applications and willingness 
of the applicants to contribute to the construction costs.  The MSP also makes recommendation for the 
municipality to continue to pursue correction of excessive infiltration and as infiltration is reduced more 
capacity for domestic sewage will be freed up.  It is recommended that PEC monitor the actual flow data 
and determine the point at which additional plant capacity may be required. 
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4. Conclusion 

Kaitlin is proposing to increase the density of the Cork and Vine Community resulting in an increased 
population of 3,220 persons at full buildout.  Jewell has reviewed the municipal water and sanitary 
systems in light of the increased demands and found both distribution systems will have sufficient 
capacity.  The WWTP will be required to handle an increase of 1,414 m3/d at full buildout.  

Water 

Jewell completed a review of the water system using EPANET 2.0.  The model was received from RV 
Anderson and modifications to the model were made to reflect the proposed development including the 
addition of nodes, pipes, and increased demands.  Jewell reviewed the system under normal operating, 
peak hour, max day, and max day + fire flow scenarios.  All scenarios were found to meet minimum 
requirements for flow and pressure. 

Sanitary 

The local collection system was sized using standard sanitary design sheets with daily per capita flow 
rate, persons per unit factors, and extraneous flow values taken from the MSP.  The local system would 
be satisfactory to convey the anticipated development flows.  

The new trunk sewer on Millennium Trail was also reviewed and Jewell found it would be at 68.1% 
capacity at full buildout.  The trunk sewer would have no capacity constraint. 

The intensification represents an increase in daily demand of 1,414 m3.  The average daily flow reported 
in the WWTP is 3,900 m3/d.  The WWTP upgrades would have to consider this additional demand at full 
buildout.  Jewell recommends that flow data be monitored by PEC to determine the point at which 
additional plant capacity may be required.  

 

Prepared by:      Approved by: 

    

Nick Gliddon, EIT     Bryon Keene, P. Eng. 

Jewell Engineering Inc.     Jewell Engineering Inc. 
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