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1. Introduction 

EXP Services Inc. has been retained by Times Group Corp. (“Owner”) to prepare a Functional Servicing Report (FSR) 

(“Report”) in support of an application (ZBA) requesting the removal of the Holding Provision for the redevelopment 

of the site located at 1544 & 1546 Four-Mile Creek Road, (“site”) in the Town of Niagara-on-the-Lake.  

This report has been updated to address the 1st engineering submission comments received from the Town of Niagara-

on-the-Lake dated August 15th, 2025 and minor site plan changes. 

The subject site is approximately 1.07 ha in area and is located on the west side of Four Mile Creek Road, just north 

of the Line 2 Road and Four Mile Creek Road intersection. The site is currently occupied with a residential home and 

commercial garage with driveway access to Four Mile Creek Road.  The site is bound by Four Mile Creek Road to the 

east, existing residential homes to the south, woodlot lands and reservoir (Lower Virgil Reservoir) to the west and 

north.  Finally, due to various hazards associated with the woodlot and reservoir lands to the west a small portion of 

the site is regulated by the Niagara Peninsula Conservation Authority (NPCA).  Refer to Figure 1 for the Location Plan. 

The objective of this FSR is to give an overview of the proposed servicing strategy for the site including outlining the 

required demands on the municipal system while addressing any corresponding capacity concerns. 

2. Proposed Development 

The proposed redevelopment of site includes mixed commercial and residential use with two (2) separate buildings 

as follows:  

• One (1) 2-storey commercial building of 3,600 m2 GFA on the east side of the site; 

• One (1) 4-storey residential building of 3,622 m2 GFA and 31 units on the west side of the site; 

• A shared underground parking structure with an envelope of approx. 6,367 m2; 

• Two (2) driveway access locations to Four Mile Creek Road; and, 

• Various above ground parking and landscaping across the site including boulevard improvements along 

Four Mile Creek Road. 

Each building is to be designed with separate servicing allowances and easements for separate ownership of each 

building.  Finally, at the southwest corner of the site there is an existing irrigation pump house connected to the 

Lower Virgil Reservoir where an existing irrigation line spans the south side of the site across to Four Mile Creek 

Road which is to be maintained.  For additional details refer to the Site Plan prepared by the Icke Brochu Architects 

Inc in Appendix A. 
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3. Existing Topography and Site Grading 

To assess the existing site topography within and surrounding the site, EXP staff reviewed topographic survey 

information and Town record drawings for the surrounding municipal roads.  A site visit was then completed by 

EXP staff on February 14th, 2025 to further review existing conditions.  After the review, some of the key 

characteristics of the existing topography can be summarized as follows. 

• The majority of the site shows existing elevations generally falling in the westerly and northwesterly 

direction where grades fall in the approx range of 1 to 3 m; 

• Along the west side of the site there is an existing steep slope with a grade change in the range of 2 m;  

• A small portion of the site shows existing elevations falling in the easterly direction towards Four Mile 

Creek Road with shallow slopes; and, 

• There is very minimal to no external drainage is observed to be conveyed across the site. 

 

As previously mentioned, a small portion of the west side of the site is regulated by the NPCA for various hazards 

including floodplain and erosion setback requirements.  EXP staff contacted the NPCA to obtain the most current 

floodplain mapping and flood elevations and transposed the elevations against the actual topographic survey 

completed for the site.  The floodplain mapping review showed that all flood elevations (and 7.5 m development 

setbacks) were clear of the proposed building locations.  Finally, as part of the various studies prepared by the 

owner a slope stability study was completed by EXP to ensure the appropriate setbacks are maintained.  For the 

stable top of bank information please refer to the Preliminary Site Grading Plan in Figure 2, and for the remaining 

NPCA background information refer to Appendix A.  

The proposed preliminary grading design for the site was completed in concert with the proposed stormwater 

management strategy for the site which included various pre-consultations with the owner.  Some of the key 

features of the preliminary grading design can be summarized as follows: 

• Meeting all existing elevations along the south, west and north property lines adjacent to the site; 

• Modifying existing elevations along the east side of the site adjacent to the Four Mile Creek Road right of 

way to ensure positive drainage as part of boulevard improvement works; 

• Maintaining maintenance access to the existing Lower Virgil Reservoir gates and irrigation pumphouse 

located at the southwest corner of the site while ensuring no major overland flow is conveyed onto the 

maintenance access with a 100-year storm capture design; 

• Incorporating a network of high and low points with various inlets designed to capture and convey the 100-

year storm event; and, 

• Site grading such that major overland flow is directed away from the buildings to the Four Mile Creek Road 

right of way or NPCA lands in accordance to allowable release rates ensuring positive drainage across the 

site.  

 

For additional grading details refer to the Preliminary Grading Plan in Figure 2. 
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4. Water Servicing 

Available record drawings show the following existing municipal watermain adjacent to the site:  

• 250 mm diameter watermain on the east side of Four Mile Creek Road 

The Town’s record drawings also show two existing fire hydrants on the east side of Four Mile Creek Road adjacent 

to the northerly and southerly limits of the site.  It is believed that there are two existing water service connections 

to the existing 250 mm diameter watermain on Four Mile Creek Road for each of the properties within the site.  

The Town’s record drawings showing the watermain information can be found in Appendix A for reference. 

Based on the Owner’s site plan, it is confirmed that the site will proceed in a single phase with each building under 

separate ownership.  Therefore, the proposed preliminary water servicing design is to consist of the following: 

• One (1) new combined fire/domestic water service connection for the commercial building to the existing 

250 mm diameter watermain on Four Mile Creek Road; 

• One (1) new combined fire/domestic water service connection for the residential building to the existing 

250 mm diameter watermain on Four Mile Creek Road;  

• One (1) new private hydrant adjacent to the residential building within the site; and, 

• Abandoning any existing water services in accordance to municipal standards. 

For additional details regarding the proposed preliminary water servicing strategy refer to the Preliminary Servicing 

Plan in Figure 3. 

To determine the domestic water demand for the proposed development, the water consumption calculations 

were prepared in accordance with the standards outlined within the Niagara Region 2021 Master Servicing Plan.  

The calculations showed that under maximum day demand conditions, a demand of 0.40 L/s should be considered 

for the commercial Building, and 0.20 L/s for the residential building for a total site demand of 0.60 L/s for the site.  

For the water demand calculations please refer to Appendix B. 

For calculating the required fire protection requirements, the Fire Underwriter’s Survey (FUS) was used where the 

theoretical demand was determined to be governed by the commercial building and calculated to be 250 L/s. 

Therefore, for the purposes of assessing the proposed water demand calculations for the site, a maximum day 

demand plus fire demand of 250.60 L/s should be considered for the site.  For additional details on the proposed 

fire demands refer to calculations provided in Appendix B.   

Finally, to verify existing flows and pressures within the municipal watermain against the proposed demands, EXP 

staff coordinated a hydrant flow test on the closest hydrants on Four Mile Creek Road.  The flow test results 

showed that adequate flows and pressures can be obtained to meet the FUS requirements while still maintaining 

the minimum required 20 psi for the surrounding system.  Refer to Appendix B for the hydrant flow test results 

completed on November 8th, 2024.  
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5. Sanitary Servicing 

Available record drawings show the following existing municipal sanitary sewer adjacent to the site: 

• 250 mm diameter sanitary sewer located on the east side of Four Mile Creek Road flowing in the northerly 

direction 

Based on the review of the available records, it is believed that there is only one existing sanitary service 

connection to the existing 250 mm diameter sanitary sewer on Four Mile Creek Road for the residential home 

(1544 Four Mile Creek Road property).  The Town’s record drawings showing the sanitary information can be found 

in Appendix A for reference. 

Based on the Owner’s site plan, it is confirmed that the site will proceed in a single phase with each building under 

separate ownership.  Therefore, the proposed preliminary sanitary servicing design is to consist of the following: 

• One (1) new sanitary service connection for the commercial building to the existing 250 mm diameter 

sanitary sewer on Four Mile Creek Road; 

• One (1) new sanitary service connection for the residential building to the existing 250 mm diameter 

sanitary sewer on Four Mile Creek Road; and, 

• Abandoning any existing sanitary services in accordance to municipal standards. 

For additional details regarding the proposed preliminary sanitary servicing strategy refer to the Preliminary 

Servicing Plan in Figure 3. 

In order to determine the existing sanitary demand for the site, the standards outlined within the Niagara Region 

2021 Master Servicing Plan were referenced to determine the estimated equivalent population for the residential 

home (1544 Four Mile Creek Road property).  Based on the total estimated population of 3 persons the peak 

sanitary flow for the site under existing conditions was calculated to be 0.06 L/s including infiltration.    

For calculating the peak sanitary demand for the site under proposed development conditions, a similar approach 

was taken using the Niagara Region standards where the total estimated equivalent population was calculated to 

be 80 persons for the commercial building and 56 persons for the residential building.  After applying the 

infiltration rates and peaking factors, a peak sanitary demand of 1.29 L/s was calculated for the commercial 

building and 0.80 L/s for the residential building.  Therefore, the overall post development peak sanitary demand 

was calculated to be 2.03 L/s (2.09 L/s – 0.06 L/s) for the site.  Refer to Appendix C for the sanitary demand 

calculations. 

As per the municipal standards for new developments, any post development increases on the municipal sanitary 

system must assess the available capacity in the downstream system.  EXP staff were then in contact with Town 

engineering staff to confirm the terms of reference for the required downstream sanitary analysis where the 

findings are discussed further below. 

 

Downstream Sanitary Capacity Analysis 

 

To commence the downstream sanitary capacity analysis of the municipal system, EXP first reviewed all publicly 

available reports and drawings in regards to the existing sanitary system and the corresponding demands.  After 
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consulting with Town of Niagara on the Lake Engineering Staff, it was confirmed that the termination point for the 

analysis is to be located at the intersection of Four Mile Creek Road and Niagara Stone Road, and any other 

capacity reviews are to be completed separately through the Town’s ongoing infrastructure studies.  The results 

from the analysis showed that the most critical section of the existing municipal sanitary sewer was running at 

approximately 58% full flow capacity including the existing demand (0.06 L/s) from the site.  Under post 

development conditions, the post development increase of 2.03 L/s was included and the capacity was decreased 

to 63% flowing full at the critical section.  Typical industry standards require that any municipal sanitary sewer 

system run below 80% of the full flow capacity to ensure safe conveyance of flows while not backing up connecting 

private sanitary service connections during peak conditions.  Therefore, after reviewing the results from the 

analysis, the post development increase can easily be accommodated within the downstream municipal system to 

the termination point without any required infrastructure upgrades.  For the downstream sanitary capacity analysis 

calculations please refer to Appendix C. 

6. Storm Servicing 

Available record drawings showing the following existing municipal storm sewers and drainage features 

surrounding the site: 

• 525 to 1050 mm diameter storm sewers located on the west side of Four Mile Creek Road flowing in the 

northerly direction;  

• Various roadside ditches and culverts under driveways within the Four Mile Creek Road right of way 

conveying flows in the northerly direction; and, 

• An existing storm sewer concrete headwall outlet located within the NPCA lands adjacent to the north side 

of the site discharging the flows from the municipal storm sewer system on Four Mile Creek Road.   

Based on the review of the available records, it is believed that there aren’t any existing storm sewer service 

connections to the existing storm sewer on Four Mile Creek Road for each of the properties within the site.  The 

Town’s record drawings showing the storm sewer information can be found in Appendix A for reference. 

Based on the Owner’s site plan, it is confirmed that the site will proceed in a single phase with each building under 

separate ownership.  Therefore, the proposed preliminary storm servicing design is to consist of the following: 

• One (1) new storm service connection for the commercial building to the existing 525 mm diameter storm 

sewer on Four Mile Creek Road; 

• One (1) new storm service connection for the residential building to the existing 525 mm diameter storm 

sewer on Four Mile Creek Road;  

• One (1) underground stormwater management (SWM) cistern as part of the underground parking structure 

design for SWM quantity controls; 

• One (1) oversized superpipe system along the south side of the site as part of the commercial building site 

storm sewer system for SWM quantity controls; 

• A network of various area drains and catchbasin inlets design to capture and convey the 100-year storm 

event;  

• Two (2) oil and grit separators within the site storm servicing design for SWM quality controls; and, 
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• Abandoning any existing storm services (should they existing) in accordance to municipal standards. 

For additional details regarding the proposed preliminary storm servicing strategy refer to the Preliminary Servicing 

Plan in Figure 3.  For additional details regarding the proposed SWM measures, please refer to the separate SWM 

Report prepared by EXP.  
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Appendix B – Water Servicing Information  

  



PROJECT: 1544 & 1546 Four mile Creek Road

Domestic Water Demand Calculations PROJECT No: ALL-24011473-A0

CREATED BY: R.N

CHECKED BY S.P

Date: 23-Dec-25

Residential Building

Average Day & Max Day Flow

Niagara Region 2021 Master Servicing Plan Update Volume 3 Pg.15

Residential Average Day Demand 198 L/cap/day 0.00229 L/cap/s

Niagara Region 2021 Master Servicing Plan Update Volume 3 Table 3.4

Max Day Peaking Factor 1.6

Development Charges Backgroud Study Regional Municipality of Niagara (2022)

Equivalent population for 1 Bedroom or less 1.214 persons per unit

Equivalent population for 2 Bedroom or more 1.991 persons per unit

Type of Development No. of  Units
Population 

per unit 
Population

Avg Flow    (L/s)

Max. Day Flow 

(L/s)

1 Bedroom or less 8 1.214 10 0.02 0.04

2 Bedroom or more 23 1.991 46 0.10 0.17

TOTAL 31 - 56 0.13 0.20



PROJECT: 1544 & 1546 Four mile Creek Road

Domestic Water Demand Calculations PROJECT No: ALL-24011473-A0

CREATED BY: R.N

CHECKED BY S.P

Date: 23-Dec-25

 Commercial Building

Average Day & Max Day Flow

Niagara Region 2021 Master Servicing Plan Update Volume 3 Pg.15

Employment Average Day Demand 266 L/emp/day 0.00308 L/emp/s

Niagara Region 2021 Master Servicing Plan Update Volume 3 Table 3.4

Max Day Peaking Factor 1.6

Development Charges Backgroud Study Regional Municipality of Niagara (2022)

Equivalent population project for commercial 500 Sqft per person

Type of Development GFA Sqft Sqft per person Population
Avg Flow    (L/s)

Max. Day Flow 

(L/s)

Commercial Building 40,020 500 80 0.2 0.4

TOTAL 40020 - 80 0.2 0.4



PROJECT: 1544 & 1546 Four mile Creek Road

Fire Flow Calculation PROJECT No: ALL-24011473-A0

Residential Building CREATED BY: R.N

CHECKED BY S.P

DATE: 23-Dec-25

Fire Underwriters Survey 2020  Water Supply for Public Fire Protection - Page 23

1 Estimate of the required fire flow for a given area can be determined by the formula:

Where F = required fire flow in litres/minute

C = coefficient related to the type of construction

A = total floor area in square meters

Type of Construction & Coefficient: C = 0.8 Non-Combustible

Considcered Openings protected

 Single Largest Floor Area plus 25% of each adjoinging floor 

Area = 1412 m² 974m2+(25%*974)+(25%*778)

Therefore F = 220 x 0.8 x (A)½ = 6,613          L/m

Fire Underwriters Survey 2020 Water Supply for Public Fire Protection - Page 25

2 Occupancy and Contents Adjustment Factor

Free Burning Contents 15%

(1) *15% = 992                                                                                        L/m

3 Automated Sprinkler Protection Adjustment Factor

Automatic Sprinkler Protection -30%

Standard Water Supply -10%

Fully Supervised -10%

(496)                                                                                      L/m

4 Exposure Adjustment Charge

East: 20.1 to 30m 10%

West: 0%

North: 0%

South: 0%

99                                                                                          L/m

5 Total Estimated Fire flow 7,209                                                                                    L/m

(1)+(2)+(3)+(4)

Total Flow Required                                                                                      7,000 L/m

117 L/s

� � 220�√�



PROJECT: 1544 & 1546 Four mile Creek Road

Fire Flow Calculation PROJECT No: ALL-24011473-A0

Commercial Building CREATED BY: R.N

CHECKED BY S.P

DATE: 23-Dec-25

Fire Underwriters Survey 2020  Water Supply for Public Fire Protection - Page 23

1 Estimate of the required fire flow for a given area can be determined by the formula:

Where F = required fire flow in litres/minute

C = coefficient related to the type of construction

A = total floor area in square meters

Type of Construction & Coefficient: C = 1 Ordinary Construction

Area = 3699 m² 

Therefore F = 220 x 1 x (A)½ = 13,380        L/m

Fire Underwriters Survey 2020 Water Supply for Public Fire Protection - Page 25

2 Occupancy and Contents Adjustment Factor

Free Burning Contents 15%

(1) *15% = 2,007                                                                                    L/m

3 Automated Sprinkler Protection Adjustment Factor

Automatic Sprinkler Protection -30%

Standard Water Supply -10%

Fully Supervised 0%

(803)                                                                                      L/m

4 Exposure Adjustment Charge

West: 20.1 to 30m 10%

East: 0%

North: 0%

South: 0%

201                                                                                        L/m

5 Total Estimated Fire flow 14,785                                                                                  L/m

(1)+(2)+(3)+(4)

Total Flow Required                                                                                    15,000 L/m

250 L/s

� � 220�√�



Hydrant Flow Test Report

SITE  NAME: TEST DATE:

SITE ADDRESS / MUNICIPALITY: Nov 08 2024
TEST HYDRANT LOCATION :   

BASE HYDRANT LOCATION: TEST TIME:

9:50AM
TEST BY:

TEST DATA

FLOW HYDRANT Pipe Diam.  
(in / mm)    250mm

PITOT 1
 

SIZE OPENING (inches): 2.5

COEFFICIENT (note 1): 0.90

PITOT READING (psi): 52 34 / 34

FLOW (usgpm): 1210  

THEORETICAL FLOW @ 20 PSI 6655

BASE HYDRANT  Pipe Diam.  
(in / mm)    250mm

STATIC READING (psi): 67 RESIDUAL 1 (psi): 65 62
 

2.5

0.90

1957

RESIDUAL 2 (psi):

1544 Four Mile Creek Road Niagara on the Lake, ON

1561 Four Mile Creek Road                                                                    
(Municipal ID: 0819 )

Across from 1579 Four Mile Creek Road                                                                 
(Municipal ID: 0414 )  

Luzia Wood

PITOT 2

REMARKS:

NOTE 1 :  Conversion factor of .90 used for flow calculation based on rounded and flush internal nozzle configuration.  No appreciable difference in pipe invert 
between flow and base hydrants.
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Appendix C – Sanitary Servicing Information   



PROJECT: 1544 & 1546 Four mile Creek Road

Sanitary Flow Calculations PROJECT No: ALL-24011473-A0

CREATED BY: R.N

CHECKED BY S.P

Existing Residential Building Date: 21-Apr-25

1 Average Day

Niagara Region - 2021 Master Servicing Plan Update Volume IV page 12

Residential Average Day Demand= 255 L/cap/d

0.00295 L/cap/s

Development Charges Backgroud Study Regional Municipality of Niagara (2022)

Equivalent population for Single & Semi Detached 2.929 persons per unit

Phase Type of Development Units
Population per 

unit 
Population

Avg Flow    

(L/s)

1 Singles & Semi Detached 1 2.929 3 0.01

TOTAL 1 - 3 0.01

2 Peaking Factor

Ontario Ministry of the Environment and Climate Control's Design Guidelines for Sewage Works

Peaking Factor = 1+(14/(4+(P/1000)^1/2))

Cumulative Population = 3

Peaking Factor = 4.00

3 Infiltration allowance

Niagara Region - 2021 Master Servicing Plan Update Volume IV page 15

Infiltration allowance 0.286 L/s/ha New Developments

Total Area 0.07 ha Portion of site allocated to Residential Building

Infiltration 0.020 L/s

4 Design Flow 

Design Flow = average flow x peaking factor + infiltration allowance

Design Flow = 0.055 L/s



PROJECT: 1544 & 1546 Four mile Creek Road

Sanitary Flow Calculations PROJECT No: ALL-24011473-A0

CREATED BY: R.N

CHECKED BY S.P

Residential Building Date: 23-Dec-25

1 Average Day

Niagara Region - 2021 Master Servicing Plan Update Volume IV page 12

Residential Average Day Demand= 255 L/cap/d

0.00295 L/cap/s

Development Charges Backgroud Study Regional Municipality of Niagara (2022)

Equivalent population for 1 Bedroom or less 1.214 persons per unit

Equivalent population for 2 Bedroom or more 1.991 persons per unit

Phase Type of Development Units
Population per 

unit 
Population

Avg Flow    

(L/s)

1 1 Bedroom or less 8 1.214 10 0.03

2 2 Bedroom or more 23 1.991 46 0.14

TOTAL 31 - 56 0.16

2 Peaking Factor

Ontario Ministry of the Environment and Climate Control's Design Guidelines for Sewage Works

Peaking Factor = 1+(14/(4+(P/1000)^1/2))

Cumulative Population = 56

Peaking Factor = 4.00

3 Infiltration allowance

Niagara Region - 2021 Master Servicing Plan Update Volume IV page 15

Infiltration allowance 0.286 L/s/ha New Developments

Total Area 0.58 ha Portion of site allocated to Residential Building

Infiltration 0.166 L/s

4 Design Flow 

Design Flow = average flow x peaking factor + infiltration allowance

Design Flow = 0.8 L/s



PROJECT: 1544 & 1546 Four mile Creek Road

Sanitary Flow Calculations PROJECT No: ALL-24011473-A0

CREATED BY: R.N

CHECKED BY S.P

Commercial Building Date: 23-Dec-25

1 Average Day

Niagara Region - 2021 Master Servicing Plan Update Volume IV page 12

Commercial Average Day Demand= 310 L/cap/d

0.00359 L/cap/s

Development Charges Backgroud Study Regional Municipality of Niagara (2022)

Equivalent population project for commercial 500 Sqft per Person

Phase Type of Development GFA Sqft
Sqft per 

person
Population

Avg Flow    

(L/s)

1 Commercial/Office 40020 500 80 0.3

TOTAL 40020 - 80 0.3

2 Peaking Factor

Ontario Ministry of the Environment and Climate Control's Design Guidelines for Sewage Works

Peaking Factor = 1+(14/(4+(P/1000)^1/2))

Cumulative Population = 80

Peaking Factor = 4.00

3 Infiltration allowance

Niagara Region - 2021 Master Servicing Plan Update Volume IV page 15

Infiltration allowance 0.286 L/s/ha New Developments

Total Area 0.49 ha Portion of site allocated to Commercial Building

Infiltration 0.140 L/s

4 Design Flow 

Design Flow = average flow x peaking factor + infiltration allowance

Design Flow = 1.29 L/s







Checked By: S.P

Created by:

Date:

   n ≥ 0.013 Numbers in blue or text in red are equations PF = 1 + 14/(4 + / P) 7.3 L/s plug flow from Line 2 SPS

  M =1 + (14 / (4 + (P / 1000)
0.5

(Harmon peaking factor Min = 2; Max = 4) 55 persons/ha (EXTERNAL FLOW AREAS ONLY)

Population density (from 2022 niagara region dev. charges background study) 2.929 persons/unit (Singles) 90 persons/ha (industrial based on 1200sq ft per employee - BUILDING AREA

  Qp = P*q*M/86400 Peak population flow 310  litres/person/day (Industrial) 255  litres/person/day (Residential)

  Qi = I*A Peak extraneous flow: 0.4 litres/second/hectare (Existing) 0.286 litres/second/hectare (New)

  Qtot = Qp + Qi Total peak flow as the sum of peak population flow and peak extraneous flow

MAINTENANCE Area Res. Residential Industrial Residential Industrial AREA M Qp Qi Qtot L D S Qf  Velocity PERCENT d/D
(3)

 Velocity Velocity
(4)

Notes

FOUR MILE CREEK HOLE Units Pop. Institut. Pop. Institut. (CUMUL) PEAKING FULL FULL FULL >0.5 or Partial
(1)

> 0.6

SANITARY SEWER FROM TO (ha) (P) Pop. (CUMUL) Pop. (ha) FACTOR (l/s) (l/s) (l/s) (m) (mm) (%) (l/s) (m/s) (%) >0.70 (m/s) (m/s)

(P) (CUMUL) HARMON

UPSTREAM GRAVITY EXT1 MH56 6.60 0 363 0 363 0 6.60 4.000 4.285 2.640 6.925 16 res

LINE 2 SAN PS SPS MH56 17.10 0 0 0 0 0 17.10 4.000 0.000 0.000 7.300 Note:  Line 2 Catchment sent through analysis as plug flow

(PLUG FLOW 7.3 L/S)

SITE SITE MH56 0.07 1 3 0 3 0 0.07 4.000 0.035 0.028 0.063 Note:  Only property 1544 Four Mile Creek Road used for conservative approach.

Confluence Point MH56 MH55 0.60 6 18 0 384 0 7.27 4.000 4.527 2.908 14.735 89 250 0.56% 44.5 0.907 33.1% Ok Ok

MH55 MH54 0.70 0 0 13 384 13 7.97 4.000 4.708 3.188 15.196 92 250 0.72% 50.5 1.028 30.1% Ok Ok 12.6

MH54 MH53 1.00 1 3 28 386 41 8.97 4.000 5.143 3.588 16.031 77 250 0.76% 51.8 1.056 30.9% Ok Ok 27.9

MH53 MH52 4.30 4 12 86 398 126 13.27 3.964 6.449 5.308 19.057 81 250 0.33% 34.2 0.696 55.8% Check 85.5

LORRAINE ST EXT2 MH52 2.80 0 154 0 154 0 2.80 4.000 1.818 1.120 2.938

NIAGARA STONE ROAD MH52 MH51 1.80 4 12 25 564 151 17.87 3.889 8.582 7.148 23.030 62 250 0.44% 39.4 0.804 58.4% Check Ok 25.2

SANITARY SEWER DOWNSTREAM CAPACITY ANALYSIS - EXISTING CONDITIONS (Dry Weather)

Town of Niagara-on-the-Lake

Project: 1544 & 1546 Four Mile Creek Rd

EXP Project No: ALL-24011473-A0

2/21/2025

R.N



Checked by: S.P

Created by:

Date:

   n ≥ 0.013 Numbers in blue or text in red are equations PF = 1 + 14/(4 + / P) 7.3 L/s plug flow from Line 2 SPS

  M =1 + (14 / (4 + (P / 1000)
0.5

(Harmon peaking factor Min = 2; Max = 4) 55 persons/ha (EXTERNAL FLOW AREAS ONLY)

Population density (from 2022 niagara region dev. charges background study) 2.929 persons/unit (Singles) 90 persons/ha (industrial based on 1200sq ft per employee - BUILDING AREA

  Qp = P*q*M/86400 Peak population flow 310  litres/person/day (Industrial) 255  litres/person/day (Residential)

  Qi = I*A Peak extraneous flow: 0.4 litres/second/hectare (Existing) 0.286 litres/second/hectare (New)

  Qtot = Qp + Qi Total peak flow as the sum of peak population flow and peak extraneous flow

MAINTENANCE Area Res. Residential Industrial Residential Industrial AREA M Qp Qi Qtot L D S Qf  Velocity PERCENT d/D
(3)

 Velocity Velocity
(4)

Notes

FOUR MILE CREEK HOLE Units Pop. Institut. Pop. Institut. (CUMUL) PEAKING FULL FULL FULL >0.5 or Partial
(1)

> 0.6

SANITARY SEWER FROM TO (ha) (P) Pop. (CUMUL) Pop. (ha) FACTOR (l/s) (l/s) (l/s) (m) (mm) (%) (l/s) (m/s) (%) >0.70 (m/s) (m/s)

(P) (CUMUL) HARMON

UPSTREAM GRAVITY EXT1 MH56 6.60 0 363 0 363 0 6.60 4.000 4.285 2.640 6.925 16 res

LINE 2 SAN PS SPS MH56 17.10 0 0 0 0 0 17.10 4.000 0.000 0.000 7.300 Note:  Line 2 Catchment sent through analysis as plug flow

(PLUG FLOW 7.3 L/S)

SITE SITE MH56 1.07 30 49 80 49 80 1.07 4.000 1.572 0.428 2.000 Note: Site Flow input to match flow calcs in FSR

Confluence Point MH56 MH55 0.60 6 18 0 430 80 8.27 3.970 6.173 3.308 16.781 89 250 0.56% 44.5 0.907 37.7% Ok Ok

MH55 MH54 0.70 0 0 13 430 93 8.97 3.964 6.343 3.588 17.231 92 250 0.72% 50.5 1.028 34.1% Ok Ok 12.6

MH54 MH53 1.00 1 3 28 433 121 9.97 3.951 6.752 3.988 18.040 77 250 0.76% 51.8 1.056 34.8% Ok Ok 27.9

MH53 MH52 4.30 4 12 86 444 206 14.27 3.913 8.022 5.708 21.030 81 250 0.33% 34.2 0.696 61.6% Check 85.5

LORRAINE ST EXT2 MH52 2.80 0 154 0 154 0 2.80 4.000 1.818 1.120 2.938

NIAGARA STONE ROAD MH52 MH51 1.80 4 12 25 610 231 18.87 3.847 10.117 7.548 24.965 62 250 0.44% 39.4 0.804 63.3% Check Ok 25.2

2/21/2025

SANITARY SEWER DOWNSTREAM CAPACITY ANALYSIS - PROPOSED CONDITIONS (Dry Weather)

Town of Niagara-on-the-Lake

Project: 1544 & 1546 Four Mile Creek Rd

EXP Project No: ALL-24011473-A0 R.N
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