
 

 

 

  

FUNCTIONAL SERVICING REPORT 

4 McDonald Drive, Picton, ON 

 
      

 

264 Coleman St Belleville ON K8P 3H7 

www.threehillsengineering.com    

613.902.0036 

 

Curtis Vreugdenhil, P.Eng 
Nadia Heyliger, M.Eng 

TH PF 2182106199 

 



4 McDonald Drive, 

Picton Ontario 

1 | P a g e  

 

 

Table of Contents 
 

1. General Information ............................................................................................................................. 2 

1.1 Existing Site Conditions ................................................................................................................. 3 

1.2 Proposed Site Conditions .............................................................................................................. 3 

2. Sanitary Wastewater ............................................................................................................................. 3 

2.1 Existing Conditions .............................................................................................................................. 3 

2.2 Proposed Conditions ..................................................................................................................... 4 

3. Water Distribution ................................................................................................................................ 5 

3.1 Proposed Conditions ........................................................................................................................... 5 

4. FUS Calculations .................................................................................................................................... 6 

4.1 Water Supply for Fire protection, Fire Underwriters Survey .............................................................. 6 

5. Stormwater Management .................................................................................................................... 7 

6. Site Traffic Conditions ........................................................................................................................... 8 

6.1 Existing conditions .............................................................................................................................. 8 

6.2 Post development – Traffic Generation ........................................................................................ 8 

6.3 Sight Access and Sight Line Assessment ....................................................................................... 9 

6.4        Proposed Pavement structure ...................................................................................................... 9 

 

List of Tables 
 

Table 1 Water Demand ................................................................................................................................. 5 

Table 2 Fire flow Calculation ....................................................................................................................... 7 

Table 3 Minimum Stopping Sight Distance ................................................................................................... 9 

 Appendices 
Appendix A - Picton Industrial Park Site Plan 
Appendix B.1 - Data Plot and Equation Trip Generation (Existing conditions) 
Appendix B.2 - Data Plot and Equation Trip Generation (Proposed conditions) 

 

 



4 McDonald Drive, 

Picton Ontario 

2 | P a g e  

 

1. General Information 
 

The subject property is located in the Town of Picton (Prince Edward County), as part of The 

Prince Edward Industrial Park. The Park is bordered by Millennium Trail on the north, Johnson 

Street on the west, MacSteven Drive on the South, and McFarland Drive on the East. The north 

property line of the subject site abuts with McDonald Dr.  

The subject property is approximately 0.56 hectares in size (Refer to Image for site location). The 

site is shown as Part 25 of Lot 40, Plan no.28 on Plan 47R – 4403. 

 

Figure 1 Subject Property 
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1.1 Existing Site Conditions 
Existing site has access to McDonald Dr. through 6m gravel driveway. Existing conditions on lot 

are as follows: 

▪ Machine Shop (348.4 sq.m)  - 6.2% 

▪ Parking Area (700 sq.m)  - 13.4% 

▪ Grass Area (4500 sq.m approx.) - 80.4% 

▪ Existing parking spaces  - 4 spaces, 1 barrier-free space, 1 loading zone 

1.2 Proposed Site Conditions 
The addition for the site includes a new storage unit (401.3 sq.m). The proposed addition will 

required13 parking spaces (one barrier-free lot include) and, two loading zones. 

The site distribution post development are as follows: 

▪ Lot Coverage   - 14.4% 

▪ Parking Area   - 13.4% 

▪ Landscaped Open Space - 72.2% 

 

2. Sanitary Wastewater 
 

2.1 Existing Conditions 

There is an existing sanitary sewer located on McDonald Drive. The 200mm diameter sanitary 

sewer flows north to south with 0.73% slope between MH 316 to MH 317, as shown on the drawing 

plan 5191-02 of the Industrial Park Stormwater Management Report, by Greer Galloway Group. 

On the subject property, there is an existing sanitary manhole, located approximately 1.5m from 

the property front line and connects to the 200mm sanitary sewer main between MH 317 and MH 

316. 

Flow capacity of the lateral pipe under existing conditions (assuming min. pipe size 125mm with 

1% slope): 
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Estimated discharge flows under existing conditions: 

▪ Assuming a max of 10 employees and,  

▪ Unit Average daily flow (q) = 450 L/Cap*d (as per MOE Design Guidelines for Sewage 

Works 2008) 

Location 
(street) 

Area 
(m2) 

Units Area 
(ha) 

Population Peaking 
Factor 

(M) 

Population 
Flow Q(p) L/s 

Peak 
Extraneous 

Flow Q(I) L/s 

Peak design 
Flow Q(d) L/S 

McDonald 5600 1 0.56 10.00 4.415 0.230 0.0784 0.31 

 

Existing sanitary service capacity: 

 

2.2 Proposed Conditions 

It is proposed to maintain the existing sewer structures as it is. The new storage unit will not require 

a new sanitary drainage connection. Discharge flows will only be affected by an increase in the 

population due to the new development. The existing machine shop sanitary drainage connects to 

the lateral sanitary manhole in the front yard.  

 

Discharge flows under proposed conditions: 

Location 
(street) 

Area 
(m2) 

Units Area 
(ha) 

Population Peaking 
Factor (M) 

Population 
Flow Q(p) L/s 

Peak 
Extraneous 

Flow Q(I) L/s 

Peak design 
Flow Q(d) L/S 

McDonald 5600 2 0.56 20.00 4.380 0.456 0.0784 0.53 

 

Wastewater discharge after development increase 55%. The existing pipe has sufficient capacity  

to serve the lot after development. 

 

From To Pipe Dia. 
(mm) 

Pipe 
Dia. (m) 

Pipe 
Slope 

(%) 

Pipe 
Length 

(m) 

Roughness 
(n) 

Q 
Capacity 

(L/s) 

Area 
(m2) 

Velocity V 
(m/s) 

Property Lot MH 125.00 0.125 1.000 20 0.013 9.351 0.01 0.76 

Lot MH Sewer 125.00 0.125 1.000 1.5 0.013 9.351 0.01 0.76 
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3. Water Distribution 

An existing 200mm Watermain is located on the north side of McDonald Drive flowing from 

McFarland Dr. (northbound of the Industrial Park) and ties in with a 200mm water main on 

Johnson Street (southbound). 

Fire hydrants are located on the north side of the street. The nearest hydrant sits right across the 

road (hydrant ID: 1023), less than 20m from the property line. A second fire hydrants (ID: 1024) 

is located within 115m of the property. 

 

3.1 Proposed Conditions 

The water demand after development will only be affected by the number of employees on site. 

The future number of employees assume for designing purposes is 20 employees. 

The Unit rate and peaking factors of water consumption were established from the MOE – 

Design Guidelines for Drinking water systems (Commercial and Industrial Water Demands). An 

Allowance of 28 m3/ (ha. d) or 0.282 m3/cap/day average flow was used. 

▪ Average Daily Demand (ADD) = 282 L/Cap/day 

▪ Population = 20 (assumption) 

▪ Peak day demand factor =  1.5 

▪ Peak hour demand factor (PHD) =  2.5 

▪ Overnight (minimum) =  0.1 

Water Demand 

Domestic Flow 

Average 
Day L/s 

Max 
Day L/s 

Peak 
Hour 
L/s 

Minimum 
Hour L/s 

Max Day + 
Fireflow L/s 

0.065 0.098 0.163 0.007 150.69 

Table 1 Water Demand 
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Required Maximum Daily Demand = 0.098 L/sec 

Maximum daily demand + Fire flow = 150.69 L/sec equivalent to 2388.49 gpm 

 

4. FUS Calculations 
 

4.1 Water Supply for Fire protection, Fire Underwriters Survey 

Determination of Required Fire flows 

F = 220 * C A (0.5) 

Where, 

F = Required Fire Flow (L/min)   

C = Coefficient related to construction   

A = Total Area (m2)   

 

Construction Coefficient 

C = 1.5 Wood Frame 

C = 1 Ordinary (brick or other masonry walls, combustible floor and interior) 

C = 0.8 

Non-Combustible (unprotected metal structural components, masonry or 

metal walls) 

C = 0.6 Fire-Resistive (fully protected frame, floors, roof) 

 

Construction coefficient assumed for structures C= 1.5 

Table for Addition/Reduction based on Occupancy Type 

Contents Charge 

Non‐Combustible  ‐25% 

limited Combustible  ‐15% 

Combustible  0% 

Free Burning  15% 

Rapid Burning  25% 
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Fire Underwriters Survey 

C A F 
Occupancy 
Reduction 

Sprinkler 
Protection 

Building 
Exposure 

Fire 
flow F 
L/min 

Fire 
flow F 
L/sec 

1.5 749.7 9035.62 0% 0% 0% 9035.62 150.60 
Table 2 Fire flow Calculation 

Using Highest demand building as our required design fire flow = 150.60 L/sec 

 

 

5. Stormwater Management 
 

Grading proposed for the new development is done in accordance with the developed stormwater 

management report “Industrial Park Stormwater Management Report, Picton, Ontario 2010” 

Prepared by The Greer Galloway Group Inc for The County of Prince Edward. Appendix A of the 

report provides site plan with proposed lot grading for present and future developments. 

Existing lot (named as lot 55 in the SWM report by Greer Galloway Group) is sloped north to 

south and north to east towards existing swales along the rear and side of the lot. Runoff captured 

by the existing side yard swale (it captures approximately 50% percent of the lot runoff) is directed 

to existing pond located in lot 50. The rest drains directly to the north roadside ditch along 

MacSteven Drive. 

Post development stormwater modelling in the report for the runoff contributing areas to the pond 

is done assuming imperviousness at 55%. Imperviousness for the proposed lot stands at 28% 

(including the paved parking area and roofed area). No additional requirement of stormwater 

facility is proposed on site.  
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6. Site Traffic Conditions 
 

6.1 Existing conditions 

McDonald Drive is a two ways local traffic road that crosses along the Picton Industrial Park. The 

Prince Edward County Fire and Rescue, along with other industrial and commercial properties, 

sits along the drive. Existing traffic volumes on street are generated from local industrial/and 

commercial sites. 

6.2 Post development – Traffic Generation 

The proposed development consists of a 401.30 sq.m storage unit with a 7m wide driveway. The 

new proposed driveway allows access to fire trucks for fire fighting. A centreline radius of 12.0m 

is provided, where required. It is expected that the new addition increases the number of 

employees, for designing purposes the population assumed is 8 to 10 employees /shift. 

A total of 13 parking spaces (12 lots plus one barrier-free space) are provided, in addition to two 

loading areas for heavy vehicles.  

The Trip generation for the proposed development is based on the Institute of Transportation 

Engineers Trip Generation Manual (ITE Trip Generation, 10th Edition). The below ITE land use 

has been used to estimate the traffic from the proposed development. 

Independent Variable (IV) = Employees 

Land use: General light Industrial 

Based on the use and current parking and driveway design, trip generation for the site end: 

Average rate:  24 trips (total)  -  12 (Entry), 12 (Exit)  

Fitted Curve: 42 (Total)  - 21 (Entry), 21 (Exit)  
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McDonald Drive can be considered as a Local/Minor Collector Road for industrial and commercial 

zone used for land access and local traffic movement. The estimated Average Annual Daily Traffic 

(AADT) for roads with this specification is about <1000 vehicles per day. Given the AADT, 

proposed storage unit has low to no impact on the local traffic. For further details about the 

proposed conditions trip generation please refers to Appendix B. 

 

6.3 Sight Access and Sight Line Assessment 
 

Sight line Analysis:  

Sightline distance for the proposed site was assessed as part of this analysis. McDonald Drive has 

a maximum speed limit 50 km/h and is considered a local industrial/commercial. Per the 

Transportation Association of Canada Design Guide of Canadian Roads (TAC Guidelines 2017) 

for a design speed of 50km/h, the minimum stopping sight distance required is 65.0m. 

At posted speed of 50km/hr, there is sufficient sight line distance for the driver to react. 

 

Design Speed (km/hr) 40 50 60 70 80 90 100 110 

Minimum Stopping Sight Distance (m) 45 65 85 110 135 160 185 215 

Table 3 Minimum Stopping Sight Distance 

 

6.4 Proposed Pavement structure 

As an industrial lot in a local road, located in a rural/semi-urban section the follow pavement thickness is 

proposed: 

For driveway area, heavy pavement thickness: 

▪ Surface course:  40mm – HL3 or HL4 

▪ Binder course: 50mm – HL8 

▪ Base:  150mm Granular “A“ over, 

▪ Sub-base: 300mm Granular “B”  
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Figure 2. Heavy Pavement Detail 

 

For parking area, light pavement thickness: 

▪ Surface course:  50mm – HL3 

▪ Base:  150mm Granular “A“ 

 

Figure 3. Light Pavement Detail 
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Respectfully Submitted by, 

  

        
 

 
      July 26, 2021  

 
 
Curtis Vreugdenhil, P.Eng. 
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