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1. Introduction 

This servicing brief serves to demonstrate how servicing of the subject development is intended to 

be achieved, and addresses the following key aspects of municipal servicing design: 

• Water Supply and Distribution 

• Sanitary Sewerage 

• Drainage and Stormwater Management 

• Roadways 

• Utility Servicing 

This brief should be read in conjunction with the separate stormwater management (SWM) report 
and Drawings 16332-SSG and 16332-D. 

2. Background 
 
The 5.4 ha (13.3 acre) site, fronting on John Street in Niagara-on-the-Lake, has historically been 

occupied with a significant estate house.  In recent decades this ‘house’ has had institutional uses 

such as a school of philosophy.  In addition to the original estate house, there is now a smaller 

guest house known as the ‘Devonian’ and a coach house which more recently has housed a 

laundry facility,  Servicing for these on-site facilities has evolved over the years and now includes 

municipal water supply for fire fighting and domestic usage, disposal of sanitary sewage by a 

system of holding tanks, balancing tanks and pumps, and drainage into on-site watercourses.  

There is a network of existing paved driveways on site and several small vehicle parking areas. 

 

The development proposal contemplates the addition of a multi-storey hotel building with 

conference centre and spa facilities.  New facilities are to include 145 hotel rooms, conference 

centre area, day spa and swimming pool.  Vehicle parking will be largely underground located on 

2-1/2 floors behind (south of) the hotel building.  The area to be developed is currently occupied 

with a vehicle parking lot, a tennis court and grassed area. 

 

It is relevant to an investigation of servicing for this proposed development to note that lands 

located immediately adjacent to the south, and once forming part of the Rand Estate, are currently 

designated as ‘Residential Built Up Area’ within the Town’s Official Plan and therefore are 

contemplated for residential intensification uses. Both the subject lands and the lands adjacent are 

under the Ownership of the Applicant including a narrow strip of land parallel and adjacent to the 

multi-use recreational trail which runs NNW-SSE along the former railway.  This strip is 

approximately 6.5 metres (22 feet) wide and has frontage on the east side of Charlotte Street, 

opposite Paffard Street. Accordingly, various servicing options have been investigated and the 

recommended serviceability of the site is based on existing services, which in future, can be 

alleviated through potential, future development immediately adjacent to the Subject Lands. 
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The site servicing plan, 16332-SSG, and accompanying drawing 16332-D, showing details for the 

SWM facility and servicing notes, are included in Appendix A, at reduced size for convenience and 

are enclosed in 24x36 format as well.  An aerial image, derived from Niagara Navigator® and 

highlighting the subject property location, is shown as Figure 1 below and the conceptual site plan 

for the proposed condominium building is shown in Figure 2.  Figure 3 presents conceptual 

elevation views of the proposed building for reference. 
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3. Water Supply and Distribution 
 
There is currently a 150 mm Ø watermain on John Street fronting the property.  A 150 mm Ø 

private watermain on the site connects to the municipal watermain on John Street at 2 locations, 

creating a looped feed for two (2) existing fire hydrants on the site.  Flow tests at hydrants in front 

of the site indicated a static base pressure of 58 psi. Although this may be adequate for domestic 

water supply, it is likely that booster pumping will be required to ensure adequate pressure at the 

upper floors of the proposed hotel building.  This will be verified through the detailed building 

design process. 

 

The flow tests at hydrants in front of 144 John Street and 176 John Street indicated predicted 

available flow of 2073 USGPM and 2049 USGPM respectively at 20 psi residual pressure.  The 

flow test results are included in Appendix B.  As demonstrated in Appendix B, predicted required 

fire flow for the proposed hotel development is 3.35 L/s.  Accordingly, it is expected that municipal 

water supply on John Street will be adequate for fire fighting.  We understand that the new hotel 

building will be sprinklered.  Assuming booster pumping will be required, as indicated above, the 

booster pumping system must have full redundancy and backup power for fire protection sprinkler 

operation. 

 

Water supply piping for the new hotel building will be extended from the existing 150 mm Ø private 

watermain on site, with appropriate isolation and check valves, and metering on the new domestic 

waterline.  Proposed pipe sizes are 150 mm Ø for fire protection into the building to supply the 

sprinkler system and a 100 mm Ø branch for domestic/potable uses. 

 

Design parameters for water supply and distribution are outlined in Appendix B. 

 

Subject to further review and comment by the Town we expect that there will be no 

impediments to domestic and fire fighting water supply for the development using currently 

existing municipal waterworks. 

4. Sanitary Sewerage 
 
The existing estate home on the site, having served a number of other uses in the recent past, is 
serviced by a sewage system that includes a septic tank from which sewage is pumped to a 
balancing tank at the north-east corner of the property.  From there, sewage is pumped through a 
50 mm Ø forcemain along John Street to a maintenance hole just east of King Street. 
 
The existing ‘Devonian’ house near the westerly limit of the property has a separate septic tank 
and pumping chamber located just to the west.  It is believed that this building and the prior coach 
house building, which more recently has housed a laundry facility, are serviced by this septic tank 
and pumping facility and that the combined sewage is pumped through a 75 mm Ø forcemain to a 
sanitary sewage maintenance hole on Charlotte Street.  However, this has not been confirmed as 
of the publishing of this report.  It is noted that the Charlotte Street sewer flows southerly to Paffard 
Street and westerly from there. 
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Calculations of proposed sewage flows included in Appendix C suggest average daily flow for the 
hotel facility of approximately 60,000 L and a peak design flow 3.52 L/s  Having investigated 
several alternatives for sanitary sewage servicing, including pumping and gravity pipe options, it is 
proposed to service the subject development using the existing 50 mm (2”) Ø forcemain along 
John Street.  The 450 metre length of forcemain results in head losses suggesting the strategic 
use of a balancing/holding tank to limit the peak pump discharge.  The existing holding tank and 
pump chamber located just west of the existing estate house will require to be abandoned 
regardless due to their location within the proposed hotel building footprint.  It is expected that a 
new holding tank with a capacity between 5,000 and 10,000 L and a pump chamber with duplex 
10-12 hp pumps will be adequate to handle flows from the existing estate house, coach house and 
new hotel facility using the existing 50 mm (2”) Ø forcemain.  This tank and pumping facility is to be 
located within the new hotel building and will be designed and approved as part of the building 
permit application.  It is proposed that the existing ‘Devonian’ house continue to discharge directly 
to the Charlotte Street sanitary sewer as it is expected to be onerous to implement gravity sewer to 
a new holding tank and pump facility at the new hotel building.   
 
We understand from the Town of Niagara-on-the-Lake King/Charlotte Area Sanitary Sewer Study 
(Denco Engineering Ltd., February 1995) that downstream sewers have capacity for a full build-out 
allocation of 149,500 L/day (domestic sewage plus infiltration allowance) for the subject property.  
The predicted average daily sewage production is 60,900 L/day and infiltration is expected to be 
almost non-existent, given that gravity piping will be new, tight, PVC piping, and the rest of the 
piping is small diameter plastic forcemain.  Accordingly, the anticipated average daily flow from the 
site is only approximately 40% of the sewage allocation for the fully developed property. 
 
As noted in Section 2.0 Background, a residential subdivision is contemplated for the property 
abutting the subject site to the south.  It is anticipated that the gravity sanitary sewer system for this 
subdivision will outlet to the existing municipal sewer at Charlotte and Paffard Streets.  Given the 
long-term advantages of gravity sewer over pumping solutions related to operational costs, energy 
usage/costs, failure risks, etc., consideration should be given to an ultimate plan for sanitary 
sewage servicing for the subject property that consists of gravity sewer connecting to the 
subdivision sewer system.  As the proposed residential development property is also owned by the 
owner of this subject property, it is considered that servicing of the 2 properties can be 
coordinated.  A check of the sewer invert elevation at the existing receiving maintenance hole 
indicates that adequate grade exists to facilitate this approach.  Thus, it is recommended that this 
approach be pursued at such time as the residential development is approved and servicing 
construction scheduled.  We note that it may be necessary to continue to pump wastewater from 
one or more of the existing facilities even if a future gravity sewer outletting from the site becomes 
available. 
 
Subject to further review and comment by the City, we expect that there will be no 

impediments to sanitary sewer servicing for the development using currently existing 

municipal sewage works. 
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5. Drainage and Stormwater Management 
 
Storm drainage and stormwater management are addressed in a separate, accompanying 

‘Stormwater Management Report’, updated June 2018.  Observations and findings included in that 

report are summarized below, along with an overview description of proposed facilities.  However, 

for detailed analysis, reference should be made to that report. 

 

Surface runoff from the subject site currently drains to two (2) branches of One Mile Creek which 

traverse the site and convey drainage from approximately 55 hectares of upstream lands.  One 

Mile Creek is regulated by the Niagara Peninsula Conservation Authority (NPCA) and regulated 

flood plain elevations vary from 88.57 metres at the east limit of the site to 86.86 metres where it 

leaves the site at its north-west corner to run westerly along the south side of John Street. 

 

Rainfall over the parking garage will be collected using a network of landscape catchbasins and 

perforated tile drains and directed through the underground garage roof deck to the proposed 

SWM facilities.  In addition, roof drainage will be piped to the storage facility after being managed 

using restricting roof drains. 

 

Flows from storms up to the 100-year return period for the bulk of the site improvement area will be 

captured before they leave the site.  We understand that it will be required to limit peak post-

development flows to peak pre-development flow for storms up to the 100-year return period.  

Storm runoff storage requirements have been calculated based on a 3-hour, 100-year return period 

design storm. 

 

Stormwater modeling indicate that, in addition to roof storage achieved through the use of flow-

restricting roof drains, the proposed increase in impervious coverage will result in a requirement for 

storage in the range of 228 c.m.  This is to be accounted for in a dedicated storage facility prior to 

outletting to an oil/grit separator and ultimately to the existing creek on site.  A below-grade, cast-

in-place concrete tank structure is proposed to abut the north-west corner of the proposed 

underground parking facility.  A concrete structure will provide more storage per unit of surface 

area than a proprietary buried plastic chamber system (eg. Cultec), which will be important given 

the limited space available in the area of re-development for the hotel and parking garage.  A tank 

with dimensions of 20m x 7m x 1.83m deep is proposed.  Detailed structural design and 

construction will be coordinated with the proposed underground parking facility.  

 

The receiving watercourse (One Mile Creek) is considered by the NPCA to be a Type ‘3’ (Marginal) 

fish habitat.  Accordingly, it is intended to provide water quality treatment consistent with ‘Basic’ 

level of protection in accordance with MOECC best stormwater management practices.  This will 

require 60% total suspended solids (TSS) removal on an annual basis and associated total 

phosphorous and nitrogen removal.  Given the limited site area available at grades above the 

regulated flood plain, it is recommended that water quality treatment be provided through the use 

of an oil/grit separator device HydroGuard® (Hydroworks) or Stormceptor® (Imbrium Systems).  

Based on the overall catchment area and proposed impervious area, a, HydroGuard HG5 or 

equivalent unit is proposed. 
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Major system design will ensure that all opportunities for directing surface flows to on-site facilities 

without impacting adjacent private properties are employed. This will include good grading 

practice, use of curbs, etc.  However, it is noted that the intent is to capture runoff from the 100-

year return period storm. 

 

Subject to further review and comment by the Town and/or NPCA, and subject to detailed 

design once the site plan is finalized for site plan application purposes, we expect that there 

will be no impediments to storm drainage servicing for the development. 

6. Site Grading  
 
Site grading will generally be carried out to Town of Niagara-on-the-Lake standards.  It is 

anticipated that the proposed hotel building will respect the existing ground grade as it is intended 

to utilize existing driveways and provide pedestrian linkage with the existing estate house.  The 

underground parking garage will be accessed by vehicles to the west of the hotel building and the 

surface grades above will be generally slightly below the grade at the hotel.  There may be some 

opportunities for grade modifications at the south limit of the subject property facilitating future 

access from the proposed subdivision.  However, this is not necessarily required and will occur 

subject to the timing of approvals, design and construction of that subdivision. 

 

It is noted that most of the area over the underground parking facility is proposed to be essentially 

level, with roof drains built into the drainage membrance associated with the roof of the parking 

garage structure.  These drains will be piped inside the parking garage to the stormwater 

management detention tank.  Accordingly, no fixed grading is indicated on the proposed site 

servicing and grading plan. 

7. Road Access, Parking and Driveway  
 
Vehicular access/egress, other transportation issues and the potential for external improvement 
requirements are dealt with in a Traffic Impact Study prepared by others and submitted under 
separate cover.  Drawing 16332-CSS shows a network of existing and proposed on-site driveways 
providing access to building entrances, delivery doors, garbage facilities and the proposed 
underground parking garage.  Apart from some accessible, registration and valet parking spots 
above grade, vehicle parking will be provided at below-grade level the proposed underground 
parking garage located to the south of the hotel building. 
  

Prepared by:  
              
 
       
Doug Peters, P. Eng. 

President
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144 & 176 John Street, Niagara-on the-Lake 
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APPENDIX B – Domestic Water Supply Calculations 

 

Design Parameters for Water Supply and Distribution 

No. of Hotel/Residential Units 145 equivalent rooms 

Design Flow per Room 300 L/day 

Conference Centre Occupancy 515 

Design Flow per Seat 30 L/day 

Restaurant Occupancy 60 seats 

Design Flow per Restaurant Seat 300 L/day 

Estimated Day Spa Demand 4,500 L/day 

Average Domestic Water Demand 81,450 L/day 

Maximum Day Peaking Factor 4 

Maximum Day Flow 3.77 L/s 

Peak Design Flow Peaking Factor 5 

Peak Flow 4.71 L/s 

Fire Flow Min. Residual Pressure 20 psi (14.1 m head) 

Max-Day Minimum Residual Pressure 40 psi (28.2 m head) 

Hazen-Williams ‘C’ 120 

Design Pipe Specification PVC, CIOD, DR-18, CL235 

  

Pressure Drop for Peak Domestic Water Flows 

Minimal elevation head from the municipal main to buildings on site is assumed.  
Elevation head loss to 6th floor of hotel building = 175 kPa (25.5 psi) 

Using Hazen-Williams, friction (velocity) head losses are as follows: 

• through existing 150 mm Ø ‘fire’ main: ½ design flow, or 1.72 L/s through each of 
2 legs of 91m length; resulting head loss = 0.1 kPa (0.02 psi) 

• through proposed 150 mm Ø ‘fire’ main: design flow of 4.71 L/s over 37m length; 
resulting head loss = 0.3 kPa (0.04 psi) 

• through proposed 100 mm Ø ‘domestic’ service: design flow of 4.71 L/s over 55m 
length; resulting head loss = 3.1 kPa (0.43 psi) 

Total friction head loss at peak design flow = 3.5 kPa (0.49 psi) 

Thus, total anticipated pressure drop at peak design flow to 6th floor = 179 kPa (26 psi) 

Static pressures at hydrants on John Street opposite the site are understood to be 
58-59 psi.  Applying the total pressure drop above results in residuals of 32 psi. 

Fire Flows 

New hotel building to be sprinklered, with appropriate design at time of building permit 
application. 
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Appendix C - Sanitary Sewer Design Calculations  

 

Design Parameters for Sanitary Sewer Servicing 

No. of Hotel/Residential Units 145 

Design Flow per Room 300 L/day 

Conference Centre Occupancy 515 

Design Flow per Conference Attendee 30 L/day 

Restaurant Occupancy 60 seats 

Design Flow per Restaurant Seat 300 L/day 

Estimated Day Spa Demand 4,500 L/day 

Average Domestic Sewage Flow 81,450 L/day 

Peaking Factor 4.5 

Peak Domestic Sewage Flow 4.24 L/s 

Infiltration allowance 
(2 ha @ 0.10 L/s/ha) 

0.20 L/s 

TOTAL PEAK DESIGN FLOW 4.44 L/s 

 

Available Grade Confirmation for Contemplated Future Gravity Sewer 

Proposed hotel first floor elevation – 90.80 m 

Proposed gravity sewer elevation at proposed hotel building – 89.25 m 

Length of gravity sewer through proposed residential subdivision and corridor along 
recreational trail – 575 m 

Minimum grade for proposed 200 mm Ø gravity sanitary sewer – 0.35% 

Estimated # of maintenance holes – 9, with 0.03 m drop at each MH 

Elevation drop through gravity sewer from proposed hotel building to outlet on Charlotte 
Street at Paffard Street – 2.57 m 

Proposed Easterly Sewer Invert Charlotte at Paffard – 86.97 m 

Existing West Invert Sanitary Sewer at Paffard – 86.22 m 

Thus, there is adequate grade for gravity sewer to service first floor and above of 
the proposed multi-storey hotel building. 

  
  
 

 


