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Introduction 

This Functional Servicing Report provides details on the functional servicing design for the 

proposed development located at 229, 235, 239, and 247 Royal Oak Road, Cambridge, Ontario.    

The development lands will be referred to as 247 Royal Oak Road in this report.   

The development lands are bisected by West Creek.  Building A is located on the west side of 

the creek, while Building B is located on the east side of the creek.  In this report, the two 

sections will each be considered as a separate property and will be discussed separately.   

Background Information 

The subject lands include four properties and are located on the south side of Royal Oak Road, 

west of Speedsville Road and north of Highway 401.  There is a watercourse oriented in a north-

south direction, splitting the lands into a west portion and east portion. The proposed 

development referred to as “Building A” in this report is located on the lands west of the 

watercourse and the proposed development referred to as “Building B” in this report is located 

on the lands east of the watercourse.  

For Building A, the subject area to be considered in this report extends from the western property 

line to the centre line of the creek, with an area of 7.10 ha. For Building B, the subject area 

considered in the report extends from the eastern property line to the centre line of the creek, 

with an area of 1.99 ha.  

The watercourse, identified as West Creek, is regulated by the Grand River Conservation 

Authority (GRCA).   Portions of the subject lands are associated with the Regional Storm 

floodplain, steep valley and erosion hazard slopes.   GRCA has indicated that all site 

development is to be located outside of the identified floodplain and steep valley and erosion 

hazards.  GRCA has indicated that stormwater management design should follow the 

recommendations provided by the Hespeler West Subwater Study (HWSS) completed in 2004 by 

Planning and Engineering Initiatives Ltd (PEIL). 

The subject property is bounded by residential lands to the west. Industrial lands are located 

north of Royal Oak Road and East of Speedsville Road. The property is bounded to the south by 

Highway 401. The site location is shown in Figure 1. 
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Figure 1:  Location of 229, 235, 239 and 247 Royal Oak Road, Cambridge (GRCA Mapping) 

Building A Site 

Existing Site Conditions 
Building A Site is located to the west of West Creek.  This site is currently developed with 

residential dwellings located on each lot.   There is also an existing cell tower installed just west 

of the creek.  The majority of the site has vegetative landcover. 

There is an existing 450mm diameter watermain running west to east on Royal Oak Road, but 

there are existing municipal water services to the site.   

There is an existing 450mm diameter sanitary sewer in Royal Oak Road which conveys sewage 

east to Speedsville Road.  However, there is no sanitary service to the site.   A 675mm diameter 

gravity sewer carries the sewage south to the Speedsville Sewage Pump Station located on the 

east side of Speedsville Road, just north of Highway 401.  From the pump station, two sanitary 

forcemains, 300mm diameter and 450mm diameter, run north on Speedsville and then east on 

Royal Oak Road.  The Speedsville SPS has been designed to be constructed in two phases.  The 

second phase of construction will increase the capacity of the pump station and the timing of the 

upgrades are contingent on the timing of the residential development located east of Speedsville 

Road.   The proposed development was not included in the initial design service area for the 

pump station.  Therefore, a capacity assessment of the sanitary sewers from Royal Oak Road to 

the pump station as well as a capacity assessment of the Speedsville SPS was completed to 

confirm that there is sufficient capacity in the existing infrastructure for the proposed 

development.  The capacity assessment is included in Appendix B. 
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There is approximately a 20m difference in elevation from the high point at Royal Oak Road at 

the north to the property line at Highway 401.   Along with the north to south grade, the lands 

adjacent to the creek are generally sloped toward the watercourse.  Drainage is overland to the 

south and toward the watercourse.  Overland drainage to the south is collected by the Highway 

401 ditch and conveyed to West Creek at the southeast corner of the subject lands.  

Proposed Site Conditions 
It is proposed to develop the west part of the subject lands with a new 195,897 sq. ft. industrial 

building.  The building will include loading docks on the south side of the building and parking 

areas on the north and east sides. Stepped retaining walls will be constructed along the east and 

south sides of the development to accommodate the change in elevation.   

Access to the site will be from Royal Oak Road.     

The building will be serviced with municipal sanitary sewer and municipal water supply.  Both 

services will be brought to the building from Royal Oak Road.   

Storm water will be collected by on site storm sewers and treated for quality and quantity control 

prior to discharge to the existing undeveloped area at the south end of the site.  The stormwater 

will flow overland toward West Creek.  

The proposed site grading and servicing are shown on the Site Servicing and Site Grading Plans.  

Proposed Water Servicing 
The proposed development will be serviced by a 150mm diameter water service off the 450mm 

diameter watermain in Royal Oak Road. A water meter chamber will be installed just inside the 

property line, in accordance with the City of Cambridge Engineering Standards for industrial 

development.  Separate domestic supply and fire fighting supply watermains will be installed 

from the water meter chamber to the building’s mechanical room.    

The domestic water demand was calculated based on the industrial water usage values 

recommended in the Ministry of the Environment Drinking Water Guidelines.   

 

 Average Day Demand = 2.876 L/s 

 Maximum Day Demand = 5.752 L/s 

  

The Fire Flow was calculated using the procedure outlined in the Fire Underwriter’s Survey 

(1999). At the time this report was prepare, the building construction details were not finalized.  

However, the fire flow was calculated assuming that the building would be divided into fire 

fighting zones, with the largest fire fighting zone having an area of 50,000 sq. ft. The calculated 

fire flow was then adjusted to account for building construction, exposure, and sprinklers.  The 

required fire flow is 8,000 L/min, or 133 L/s. Detailed Calculations are included in Appendix A.  

Proposed Sanitary Servicing 
Building A will be serviced with a 150mm diameter sanitary service to the 450mm diameter 

sanitary sewer in Royal Oak Road.   

The sanitary sewer service will include a sanitary inspection manhole on the subject property. 
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The sanitary sewer flow has been calculated based on the Region of Waterloo DGSSMS 2022 

and the City of Cambridge Engineering Standards Development Manual.  

The average sewage flow was calculated based on 0.4 L/s/ha plus 0.25 L/s/ha for infiltration 

allowance.  A peak factor of 2.5 was used and the peak sewage flow, including infiltration 

allowance, is 7.28 L/s.   

Detailed Calculations are included in Appendix C.   

Proposed Stormwater Servicing  
The Building A site grading and drainage plan incorporates stormwater management to provide 

quality and quantity control of runoff as well as groundwater recharge.   

Design Criteria 
The stormwater management plan has been designed to achieve the following design criteria, in 

accordance with the Hespeler West Subwatershed Study prepared by PEIL (2004) and the 

subsequent Hespeler West Subwatershed Report prepared by Totten Sims Hubicki (TSH) that 

provided additional review, corrections and commentary on the HWSS.   

The Building A Site is located within Subcatchment Area 3160, as identified in the HWSS.   

1. Quantity Control 

Post development flows will be controlled the unit flow rates recommended in the Table 

5.4.3.1 of Appendix B of the TSH report. 

• 2 Year Storm Unit Flow Rate = 13.1 L/s/ha 

• 5 Year Storm Unit Flow Rate = 21.1 L/s/ha 

• 10 Year Storm Unit Flow Rate = 32.2 L/s/ha 

• 25 Year Storm Unit Flow Rate = 42.9 L/s/ha 

• 50 Year Storm Unit Flow Rate = 49.8 L/s/ha 

• 100 Year Storm Unit Flow Rate = 68.9 L/s/ha 

MTO Quantity control criteria is to control the 2 year through 100 year storm events to 

existing conditions. 

2. Quality Control 

Enhanced level, or 80% long term sediment removal will be provided. 

3. Water Balance 

Maintain or enhance existing infiltration rates, in accordance the targets listed in Table 

B1.5.8 of the HWSS report. 

• Catchment 3160 – 27% of Rainfall is Infiltrated 

Proposed Stormwater Management Plan 
Building A will be designed to include rooftop storage for quantity control of stormwater.  

Roofwater will be directed to an infiltration gallery to enhance post development infiltration 

rates and maintain water balance with respect to groundwater recharge.   

The site will be graded to direct the parking lot runoff to on site storm sewers.  An Oil Grit 

Separator (OGS) will provide quality control, while a stormwater pond will provide quantity 

control and additional quality control prior to discharge to West Creek.   
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Quantity Control  
The unit flow rates listed in the TSH report were used to calculate the allowable discharge rates 

from the site under the proposed conditions for the 5 year and 100 year storm events.  The 

computer model MIDUSS has been used to model the 2 year through 100 year storm events for 

the existing conditions and proposed development. 

Allowable Discharge Rates 

The allowable discharge rates were calculated based on the total area of the site and the unit flow 

rates as per the TSH report.  The total area of the site was calculated from the property lines on 

the north, west and south, to the center line of the West Creek on the east.   

Site Area = 7.10 ha 

Q2 = 7.10 ha x 13.1 L/s/ha = 93.01 L/s = 0.093 m3/s 

Q5 = 7.10 ha x 21.1 L/s/ha = 149.81 L/s = 0.150 m3/s 

Q10 = 7.10 ha x 32.2 L/s/ha = 228.62 L/s = 0.229 m3/s 

Q25 = 7.10 ha x 42.9 L/s/ha = 304.59 L/s = 0.304 m3/s 

Q50 = 7.10 ha x 49.8 L/s/ha = 353.58 L/s = 0.353 m3/s 

Q100 = 7.10 ha x 68.9 L/s/ha = 489.19 L/s = 0.489 m3/s 

Stormwater Model Input Parameters 

The design storm hyetographs are derived using the IDF parameters for the City of Cambridge 

fitted to the 3 hour Chicago Storm distribution. 

Table 1: City of Cambridge IDF Parameters  

Design Storm A B C 

2 Year Storm 573.1 5 0.761 

5 Year Storm 1219.8 10.5 0.823 

10 Year Storm 1728.6 14 0.849 

25 Year Storm 2226.9 17 0.865 

50 Year Storm 2640.0 19 0.866 

100 Year Storm 3015.1 21 0.870 

 

Table 2 below shows the catchment area parameters used in the model under the existing 

condition and the proposed condition.  Catchment area drawings are included in Appendix D.   

Table 2:  Model Input Parameters – Building A 

Catchment Description Area 
Percent 

Impervious 

Overland 

Slope 

Flow 

Length 

Proposed Conditions 

201 Proposed Roof 1.820 ha 100% 1.0% 15 m 

202 Proposed Parking Lot 1.467 ha 100% 3.0% 30 m 

203 Proposed Stormwater Pond Area 0.388 ha 20% 2.0% 100 m 

204 Undeveloped Area  3.425 ha 0% 5% 200 m 

TOTAL  7.10 ha    

 

The building roof will be utilized for rooftop storage, with the roof water from the roof drainage 

system directed to an infiltration gallery.   
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The infiltration gallery will be installed within the brown sand soil layer identified by the 

geotechnical investigation and will achieve minimum 1000mm separation from the high 

groundwater table.  An overflow to grade will be provided for rainfall events that exceed the 

capacity of the infiltration gallery.   

The parking lot runoff will be collected by on site storm sewers and conveyed to an oil grit 

separator for quality control.  The OGS unit will discharge to the stormwater pond for additional 

quality control and quantity control.   

The storm sewers in the loading dock area behind the building have been sized to convey the 100 

year storm event to ensure that the major storm event is directed to the stormwater pond.  Storm 

sewer design sheets are included in Appendix F. 

The stormwater pond is constructed as a dry pond and has been designed to provide a long flow 

length to promote settling and filtration and infiltration.  Discharge from the stormwater pond is 

controlled by an orifice.  An overflow weir will provide additional outlet capacity during major 

storm events that exceed the capacity of the pond.  The pond discharge will be directed to a 

swale that will follow the existing grade of the site, ultimately discharging to the creek.  The 

swale will provide additional filtration and infiltration opportunities.   

The MIDUSS Model output files are included in Appendix D.  

The performance of the quantity control components (rooftop storage, infiltration gallery, and 

SWM Pond) are summarized in the tables below. 

Table 3:  Performance of Rooftop Storage Stormwater Management – Building A 

Design Storm 
Peak Inflow 

(m3/s) 

Peak Discharge 

(m3/s) 

Maximum Water 

Depth 

(mm) 

Maximum 

Storage Volume 

(m3) 

2 Year Storm 0.362 0.059 67 239.1 

5 Year Storm 0.519 0.074 84 430.9 

10 Year Storm 0.600 0.082 94 558.8 

25 Year Storm 0.665 0.090 102 679.1 

50 Year Storm 0.742 0.099 113 817.6 

100 Year Storm 0.789 0.106 120 922.1 

 

Table 4:  Performance of Infiltration Gallery for Building A Rooftop Runoff     

Design Storm 

Total Infiltrated 

Volume  * 

(m3) 

Overflow Volume  

(m3) 

Peak Overflow  

(m3) 

2 Year Storm 455  33.0 0.003 

5 Year Storm 455 325.3 0.022 

10 Year Storm 455 510.0 0.032 

25 Year Storm 455 692.4 0.040 

50 Year Storm 455 893.4 0.048 

100 Year Storm 455 1047.2 0.054 

* Volume Infiltrated is based on 25mm of rainfall over the roof area.  However, infiltration 

gallery storage is 474 m3.  In the MIDUSS Model, the volume diverted to infiltration varies 

slightly from the 455m3 because of the way the model calculates the diversion. 
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Table 5:  Summary of Building A Stormwater Pond Design  

Stormwater Pond (Areas 201, 202, & 203) 

Orifice Location DICB2 

Orifice Diameter 165mm  

Orifice Invert 286.50 

T/G Elevation 286.7 

Pond Bottom 286.70 

Pond Bottom Length 42 m 

Pond Bottom Width 12 m 

Side Slopes 5:1 to 3:1 

Overflow Elevation 287.80 

 

Table 6: Performance of the Stormwater Pond – Building A 

Design Storm 
Peak Inflow 

(m3/s) 

Peak Discharge 

(m3/s) 

Maximum Water 

Elevation  

(m) 

Maximum 

Storage Volume 

(m3) 

2 Year Storm 0.301 0.048 287.11 190.7 

5 Year Storm 0.453 0.052 287.21 467.4 

10 Year Storm 0.533 0.054 287.28 675.8 

25 Year Storm 0.599 0.060 287.46 876.4 

50 Year Storm 0.673 0.066 287.67 1093.1 

100 Year Storm 0.721 0.084 287.81 1258.1 

 

The peak discharge rates from the site are summarized in the table below.  

Table 7:  Peak Discharge Rates from Subject Property – Building A 

Design Storm 

Event 
Existing Conditions Allowable Discharge Proposed Conditions 

2 Year Storm 0.092 m3/s 0.093 m3/s 0.070 m3/s 

5 Year Storm 0.274 m3/s 0.150 m3/s 0.114 m3/s 

10 Year Storm 0.422 m3/s 0.229 m3/s 0.151 m3/s 

25 Year Storm 0.587 m3/s 0.304 m3/s 0.193 m3/s 

50 Year Storm 0.797 m3/s 0.353 m3/s 0.250m3/s 

100 Year Storm 0.950 m3/s 0.489 m3/s 0.296 m3/s 

 

Under proposed conditions, the peak discharge is controlled to less than the existing conditions 

and the allowable discharge rates for the 2 year through 100 year storm events.  

Quality Control 
Quality control of runoff will be provided through a treatment train approach to achieve an 

overall level of 80% long term removal of sediment.  

Roofwater that exceeds the capacity of the infiltration gallery plus runoff from the parking lot 

will be directed to an oil grit separator.  The OGS unit will function as the first step of quality 

control and has been sized to achieve 80% long term sediment removal.  The OGS Sizing Report 

is included in Appendix E.    
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The OGS unit will discharge into the stormwater pond where additional sediment removal will 

be achieved.  The pond will be constructed with subdrain installed within a stone trench to 

promote infiltration.  The vegetated pond bottom will provide filtration and the long flow path 

will provide additional settling time. 

The stormwater pond combined with the OGS will provide an enhanced level of quality control, 

meeting the 80% sediment removal target. 

The stormwater pond will outlet via storm sewer into a vegetated swale that will ultimately 

discharge to West Creek.  The swale will provide additional opportunity for infiltration and 

removal of sediment, providing further protection to West Creek.  

 

Water Balance 
The Hespeler Subwatershed Study identified that for the area in question, 27% of rainfall is 

infiltrated.  To maintain the same groundwater recharge rates post development, the proposed 

development will include an infiltration gallery for rooftop runoff.  The infiltration gallery is 

sized to provide sufficient volume to store 25mm rainfall from the entire roof area.   

V = 1.820 ha x 25mm = 455 m3 

An infiltration gallery has been designed using Stormtech chambers, model MC 7200 to provide 

a total storage volume of 474.4 m3.  This storage volume represents 104% of the 25mm rainfall 

event to account for degradation of performance over time.  Infiltration sizing details are 

included in Appendix H. 

The base of the infiltration gallery is at elevation 297.20.  The geotechnical information indicates 

a high groundwater level at 296.20.  Therefore, a minimum of 1000mm separation is achieved 

from high groundwater table to base of infiltration gallery.  The infiltration gallery will be 

installed within the brown sandy layer suitable for infiltration.   

In accordance with the Hespeler Subwatershed Study, 27% of the annual rainfall volume is 

infiltrated.  Based on an annual precipitation depth of 916.5mm (Environment Canada 1981-

2010 Climate Normals for Waterloo Wellington A Weather Station), this results in a 

groundwater recharge volume of 17,569 m3.   

Under proposed conditions, it was assumed that pervious areas would still infiltrate 27% of the 

annual rainfall.  To compensate for the reduction in pervious areas, the roofwater infiltration 

gallery will provide additional groundwater recharge volume.  Since the infiltration gallery is 

sized for the 25mm rainfall event and 90% of rainfall events result in 25mm of rainfall or less, 

the water balance calculations have assumed that 90% of rainwater from the roof will be 

infiltrated.  The remaining 10% of the rooftop runoff is collected by the storm sewer system.  

Under proposed conditions, the annual groundwater recharge volume is 24,123m3, which is 

137.3% of the existing conditions recharge volume.    

The water balance calculations are included in Appendix F. 
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Building B Site 

Existing Site Conditions 
Building B Site is located to the east of West Creek.  This site is currently undeveloped. The site 

is bounded by Royal Oak Road to the north, Speedsville Road to the east, West Creek to the west 

and an existing residential property to the south.  

The site generally slopes south and west toward West Creek.  There is significant elevation 

different from the north of the site at Royal Oak Road to the south end of the site.   

There is an existing 450mm diameter watermain in Royal Oak Road and a 450mm diameter 

watermain in Speedsville Road, but there are existing municipal water services to the site.   

There is an existing 450mm diameter sanitary sewer in Royal Oak Road which conveys sewage 

east to Speedsville Road.  However, there is no sanitary service to the site.   A 675mm diameter 

gravity sewer carries the sewage south to the Speedsville Sewage Pump Station located on the 

east side of Speedsville Road, just north of Highway 401.  From the pump station, two sanitary 

forcemains, 300mm diameter and 450mm diameter, run north on Speedsville and then east on 

Royal Oak Road.  The Speedsville SPS has been designed to be constructed in two phases.  The 

second phase of construction will increase the capacity of the pump station and the timing of the 

upgrades are contingent on the timing of the residential development located east of Speedsville 

Road.   The proposed development was not included in the initial design service area for the 

pump station.  Therefore, a capacity assessment of the sanitary sewers from Royal Oak Road to 

the pump station as well as a capacity assessment of the Speedsville SPS was completed to 

confirm that there is sufficient capacity in the existing infrastructure for the proposed 

development.  The capacity assessment is included in Appendix B. 

Proposed Site Conditions 
It is proposed to develop the east part of the subject lands with a new 44,748 sq.ft. industrial 

building. The building will include loading docks on the west side of the building and parking 

areas on the north and east sides. Retaining walls will be constructed to accommodate the 

significant change in elevation from north to south.   

Access to the site will be from Royal Oak Road.  

The building will be serviced with municipal sanitary sewer and municipal water supply. Both 

services will be brought to the building from Speedsville Road.  

Site drainage will be collected by on site storm sewers and treated for quality and quantity 

control prior to discharge to the existing watercourse on site.  

The proposed site grading and servicing are shown on the Site Servicing and Site Grading Plans.  

Proposed Water Servicing 
The proposed development will be serviced by a 150 mm diameter water service off the 200mm 

diameter watermain in Speedsville Road. A new water meter chamber will be installed just 

inside the property line, in accordance with the City of Cambridge Engineering Standards for 

industrial development.  

Separate domestic supply and fire fighting supply watermains will be installed from the water 

meter chamber to the building’s mechanical room.    
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The domestic water demand was calculated based on the industrial water usage values 

recommended in the Ministry of the Environment Drinking Water Guidelines.   

 

 Average Day Demand = 0.806 L/s 

 Maximum Day Demand = 1.612 L/s 

  

The Fire Flow was calculated using the procedure outlined in the Fire Underwriter’s Survey 

(1999).    The calculated fire flow was then adjusted to account for building construction, 

exposure, and sprinklers.  The required fire flow is 7,000 L/min, or 117 L/s.   Detailed 

Calculations are included in Appendix A.  

Proposed Sanitary Servicing 
The proposed development will be serviced with a 150mm diameter sanitary service to the 

675mm diameter sanitary sewer in Speedsville Road.  

The sanitary sewer service will include a sanitary inspection manhole on the subject property.  

The sanitary sewer flow has been calculated based on the Region of Waterloo DGSSMS 2022 

and the City of Cambridge Engineering Standards Development Manual.  

The average sewage flow was calculated based on 0.4 L/s/ha plus 0.25 L/s/ha for infiltration 

allowance. A peak factor of 2.5 was used and the peak sewage flow, including infiltration 

allowance, is 2.49 L/s. 

Detailed Calculations are included in Appendix C.   

Proposed Stormwater Servicing 
The Building B site grading and drainage plan incorporates stormwater management to provide 

quality and quantity control of runoff as well as groundwater recharge.   

Design Criteria 
The stormwater management plan has been designed to achieve the following design criteria, in 

accordance with the Hespeler West Subwatershed Study prepared by PEIL (2004) and the 

subsequent Hespeler West Subwatershed Report prepared by Totten Sims Hubicki (TSH) that 

provided additional review, corrections and commentary on the HWSS.   

The Building B Site is located within Subcatchment Area 3155, as identified in the HWSS.   

1. Quantity Control 

Post development flows will be controlled the unit flow rates recommended in the Table 

5.4.3.1 of Appendix B of the TSH report. 

• 2 Year Storm Unit Flow Rate = 15.1 L/s/ha 

• 5 Year Storm Unit Flow Rate = 27 L/s/ha 

• 10 Year Storm Unit Flow Rate = 43.3 L/s/ha 

• 25 Year Storm Unit Flow Rate = 58.1 L/s/ha 

• 50 Year Storm Unit Flow Rate = 68.8 L/s/ha 

• 100 Year Storm Unit Flow Rate = 97 L/s/ha 
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MTO Quantity control criteria is to control the 2 year through 100 year storm events to 

existing conditions. 

2. Quality Control 

Enhanced level, or 80% long term sediment removal will be provided. 

3. Water Balance 

Maintain or enhance existing infiltration rates, in accordance the targets listed in Table 

B1.5.8 of the HWSS report. 

• Catchment 3155 – 28% of Rainfall is Infiltrated 

Proposed Stormwater Management Plan 
Building B will be designed to include rooftop storage for quantity control of stormwater.  

Roofwater will be directed to an infiltration gallery to enhance post development infiltration 

rates and maintain water balance with respect to groundwater recharge.   

The site will be graded to direct the parking lot runoff to on site storm sewers.  Quantity control 

will be achieved through parking lot storage and super pipe storage.  Quality control will be 

provided by an oil grit separator prior to discharge to West Creek.   

Quantity Control  
The unit flow rates were used to calculate the allowable discharge rates from the site under the 

proposed conditions.  The computer model MIDUSS has been used to model the proposed 

development. 

Allowable Discharge Rates 

The allowable discharge rates were calculated based on the total area of the site and the unit flow 

rates as per the TSH report.  The total area of the site was calculated from the property lines on 

the north, west and south, to the center line of the West Creek on the east.   

Site Area = 1.99 ha 

Q2 = 1.99 ha x 15.1 L/s/ha = 30.04 L/s = 0.030 m3/s 

Q5 = 1.99 ha x 27 L/s/ha = 53.73 L/s = 0.054 m3/s 

Q10 = 1.99 ha x 43.3 L/s/ha = 86.16 L/s = 0.086 m3/s 

Q25 = 1.99 ha x 58.1 L/s/ha =115.62 L/s = 0.116 m3/s 

Q50 = 1.99 ha x 68.8 L/s/ha = 136.91 L/s = 0.137 m3/s 

Q100 = 1.99 ha x 98 L/s/ha = 195.02 L/s = 0.195 m3/s 

 

Stormwater Model Input Parameters 

The design storm hyetographs are derived using the IDF parameters for the City of Cambridge 

fitted to the 3 hour Chicago Storm distribution. 
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Table 8: City of Cambridge IDF Parameters  

Design Storm A B C 

2 Year Storm 573.1 5 0.761 

5 Year Storm 1219.8 10.5 0.823 

10 Year Storm 1728.6 14 0.849 

25 Year Storm 2226.9 17 0.865 

50 Year Storm 2640.0 19 0.866 

100 Year Storm 3015.1 21 0.870 

 

Table 9 below shows the catchment area parameters used in the model under the existing 

condition and the proposed condition.  Catchment area drawings are included in Appendix D.   

Table 9:  Model Input Parameters – Building B 

Catchment Description Area 
Percent 

Impervious 

Overland 

Slope 

Flow 

Length 

Proposed Conditions 

201 Proposed Roof 0.416 ha 100% 1.0% 15 m 

202 Proposed Parking Lot 0.677 ha 87% 3.0% 30 m 

203 Undeveloped Area 0.897 ha 0% 5.0% 30 m 

The building roof will be utilized for rooftop storage, with the roofwater from the roof drainage 

system directed to an infiltration gallery.   

The infiltration gallery will be installed within the brown sand soil layer identified by the 

geotechnical investigation and will achieve a minimum 1000mm separation from the high 

groundwater table.  An overflow outlet will be provided from the infiltration gallery to the storm 

sewer system to provide an outlet during storm events that exceed the capacity of the infiltration 

gallery.  

The parking lot runoff will be collected by on site storm sewers.  Discharge from the storm sewer 

system will be restricted by an orifice plate installed on the downstream outlet pipe.  Stormwater 

storage will be will achieved through surface ponding within the parking lot area as well as 

within the storm sewer system through superpipe storage.  The controlled discharge will be 

directed to an oil grit separator for quality control.    

The storm sewers have been sized to convey the 5 year storm event, with the exception of the 

super pipes that have been sized to provide for stormwater storage.  The storm sewer design 

sheets are included in Appendix F. 

The MIDUSS Model output files are included in Appendix D.  

The performance of the quantity control components are summarized in the tables below. 
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Table 10:  Performance of Rooftop Storage Stormwater Management – Building B 

Design Storm 
Peak Inflow 

(m3/s) 

Peak Discharge 

(m3/s) 

Maximum Water 

Depth 

(mm) 

Maximum 

Storage Volume 

(m3) 

2 Year Storm 0.083 0.012 75 58.4 

5 Year Storm 0.119 0.015 91 104.8 

10 Year Storm 0.137 0.016 101 135.6 

25 Year Storm 0.152 0.018 110 164.7 

50 Year Storm 0.170 0.019 121 198.2 

100 Year Storm 0.180 0.021 129 223.3 

 

Table 11:  Performance of Infiltration Gallery for Building B Rooftop Runoff     

Design Storm 

Total Infiltrated 

Volume  * 

(m3) 

Overflow Volume  

(m3) 

Peak Overflow  

(m3) 

2 Year Storm 104 8.3 0.001 

5 Year Storm 104 74.2 0.004 

10 Year Storm 104 117.3 0.006 

25 Year Storm 104 157.9 0.008 

50 Year Storm 104 205.4 0.009 

100 Year Storm 104 241.2 0.010 

* Volume Infiltrated is based on 25mm of rainfall over the roof area (104 m3).  However, 

infiltration gallery design storage is 126.7 m3.  In the MIDUSS Model, the volume diverted to 

infiltration varies slightly from the 126 m3 because of the way the model calculates the diversion. 

 

Table 12:  Summary of Building B Parking Lot Stormwater Management Area 

Parking Lot Stormwater Management Area (Areas 201 & 202) 

Orifice Location CMBH 

Orifice Diameter 100mm  

Orifice Invert 292.04 

T/G Elevation 294.25 

Overflow Elevation 294.55 

 

Table 13: Performance of the Parking Lot Stormwater Management Area – Building B 

Design Storm 
Peak Inflow 

(m3/s) 

Peak Discharge 

(m3/s) 

Maximum Water 

Elevation  

(m) 

Maximum 

Storage Volume 

(m3) 

2 Year Storm 0.119 0.023 293.17 77.2 

5 Year Storm 0.175 0.033 294.42 142.0 

10 Year Storm 0.203 0.034 294.48 192.1 

25 Year Storm 0.227 0.034 294.51 240.7 

50 Year Storm 0.255 0.035 294.55 300.9 

100 Year Storm 0.273 0.048 294.57 326.7 

 

The peak discharge rates from the site are summarized in the table below.  
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Table 14:  Peak Discharge Rates from Subject Property – Building B 

Design Storm 

Event 
Existing Conditions Allowable Discharge Proposed Conditions 

2 Year Storm 0.028 m3/s 0.030 m3/s 0.026 m3/s 

5 Year Storm 0.083 m3/s 0.054 m3/s 0.052 m3/s 

10 Year Storm 0.132 m3/s 0.086 m3/s 0.068 m3/s 

25 Year Storm 0.179 m3/s 0.116 m3/s 0.088 m3/s 

50 Year Storm 0.250 m3/s 0.137 m3/s 0.111 m3/s 

100 Year Storm 0.290 m3/s 0.195 m3/s 0.131 m3/s 

 

Under proposed conditions, the peak discharge is controlled to less than the existing conditions 

and the allowable discharge rates for the 2 year through 100 year storm events.  

 

Quality Control 
Quality control of runoff will be provided through a treatment train approach to achieve an 

overall level of 80% long term removal of sediment.  

Roofwater that exceeds the capacity of the infiltration gallery plus runoff from the parking lot 

will be directed to an oil grit separator.  The OGS unit will function as the first step of quality 

control and has been sized to achieve 80% long term sediment removal.  The OGS Sizing Report 

is included in Appendix E.  

The OGS unit will discharge into a stilling basin and level spreader which will promote 

additional infiltration and sediment capture prior to discharge to the creek.   

The stilling basin will dissipate energy at the discharge location, directing stormwater to the level 

spreader which will even distribute the stormwater discharge over a wider flow path.  Converting 

the point discharge to sheet flow will reduce erosion potential and provide additional 

opportunities for filtration prior to discharge to the creek.   

 

Water Balance 
The Hespeler Subwatershed Study identified that for the area in question, 28% of rainfall is 

infiltrated.  To maintain the same groundwater recharge rates post development, the proposed 

development will include an infiltration gallery for rooftop runoff.  The infiltration gallery is 

sized to provide sufficient volume to store 25mm rainfall from the entire roof area.   

V = 0.416 ha x 25mm = 104 m3 

An infiltration gallery has been designed using Stormtech chambers, model MC-3500.  The 

infiltration gallery will provide a minimum 126.7 m3 of storage volume. This storage volume 

represents 121% of the 25mm rainfall event to account for degradation of performance over 

time.  Infiltration sizing details are included in Appendix H. 

The base of the infiltration gallery is at elevation 292.74. The geotechnical information indicates 

dry conditions at the borehole measured closest to the location of the infiltration gallery. 

Therefore, a minimum 1000mm separation is achieved.  

In accordance with the Hespeler Subwatershed Study, the annual groundwater recharge volume 

is 28% of the annual rainfall.  Based on an annual precipitation depth of 916.5mm (Environment 
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Canada 1981-2010 Climate Normals for Waterloo Wellington A Weather Station), this results in 

a groundwater recharge volume of 5,107 m3.   

Under proposed conditions, it was assumed that pervious areas would still infiltrate 28% of the 

annual rainfall.  To compensate for the reduction in pervious areas, the roofwater infiltration 

gallery will provide additional groundwater recharge volume.  Since the infiltration gallery is 

sized for the 25mm rainfall event and 90% of rainfall events result in 25mm of rainfall or less, 

the water balance calculations have assumed that 90% of rainwater from the roof will be 

infiltrated.  The remaining 10% of rooftop runoff is collected by the storm sewer system.  Under 

proposed conditions, the annual groundwater recharge volume is 5,775 m3, which is 113% of the 

existing conditions recharge volume.  

The water balance calculations are included in Appendix F. 
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Conclusions 

Building A 

1. Water and sanitary services will be brought to Building A from the exiting municipal 

infrastructure in Royal Oak Road.   

2. Quantity control of runoff will be achieved through rooftop storage, infiltration of 

roofwater, and a stormwater pond with controlled discharge.   

3. Quality control of runoff will be achieved using a treatment train approach.  An Oil Grit 

Separator will provide treatment of parking lot runoff.  The OGS will discharge to a 

stormwater pond that will provide additional settling time.   A subdrain installed within a 

stone trench at the base of the pond will provide additional opportunities for infiltration.  

The stormwater pond will discharge to a swale for further filtration prior to ultimately 

discharging to West Creek. 

4. Water Balance is achieved through the infiltration of rooftop runoff resulting from the 

25mm rainfall event.  

Building B 

1. Water and Sanitary services will be brought to Building B from the existing municipal 

infrastructure in Speedsville Road.   

2. Quantity control of runoff will be achieved through rooftop storage, infiltration of 

roofwater, and parking lot storage with controlled discharge.   

3. Quality control will be achieved using a treatment train approach.  An Oil Grit Separator 

will provide treatment of parking lot runoff.  The OGS will discharge to a stilling basin 

and level spreader which will provide additional opportunities for settling and infiltration.  

The level spreader will promote overland sheet flow to provide further filtration prior to 

discharge to West Creek. 

4. Water Balance is achieved through the infiltration of rooftop runoff resulting from the 

25mm rainfall event.  

All of which is respectfully submitted:  

 

 

 
Sandra Swanton, P.Eng.         May 16, 2024 

K. Smart Associates Limited 
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K. Smart Associates Limited

Project Number: 21-280

Date: 16-Nov-22

DESIGN CRITERIA

Design Guidelines for Drinking Water Systems - Ministry of the Environment

Industrial Land Use Water Demand 35 m3/day/ha

0.41 L/s/ha

Maximum Day Peak Factor 2

SITE INFORMATION

Site Area 7.1 ha

WATER DEMAND CALCULATIONS

Average Day 2.876 L/s

Maximum Day 5.752 L/s

Building A - 247 Royal Oak Road, Cambridge
WATER DEMAND CALCULATIONS

TOTAL WATER DEMAND



K. Smart Associates Limited

Project Number: 21-280

Date: 03-Nov-22

F = 220 * C * SQRT (A)

where: F = the required fire flow in l/min, rounded to nearest 1,000

C = coefficient related to construction

A = total floor area in m
2

(including all stories, excluding basements >50% below grade)

SURCHARGE = OS + SR + ES

where: OS = occupancy surcharge

SR = sprinkler surcharge

ES = exposure surcharge

TOTAL REQUIRED FIRE FLOW = F + SURCHARGE

TOTAL FLOOR AREA 4645 m2 ** Largest Fire Fighting Zone of building is 50,000 sq.ft

1 TYPE OF CONSTRUCTION

Wood Frame 1.5

Ordinary 1

Non-combustible 0.8

Fire-resistive 0.6

F = 11995.15 l/min = 12000 l/min

2 OCCUPANCY

Non-combustible -25%

Limited combustible -15%

Combustible 0%

Free Burning 15%

Rapid Burning 25%

OS = -1800 l/min

3 SPRINKLERS

Net reduction -30%

SR = -3600 l/min

4 EXPOSURE

North >45 m 0%

South >45 m 0%

East >45 m 0%

West 25 m 10%

Total 10%

ES = 1200 l/min

5 TOTAL REQUIRED FIRE FLOW = 7800 L/min

= 8000 L/min

= 133.3 L/sec

FIRE FLOW CALCULATIONS

Building A - 247 Royal Oak Road, Cambridge



K. Smart Associates Limited

Project Number: 21-280

Date: 03-Nov-22

DESIGN CRITERIA

Design Guidelines for Drinking Water Systems - Ministry of the Environment

Industrial Land Use Water Demand 35 m3/day/ha

0.41 L/s/ha

Maximum Day Peak Factor 2

SITE INFORMATION

Site Area 1.99 ha

WATER DEMAND CALCULATIONS

Average Day 0.806 L/s

Maximum Day 1.612 L/s

Building B - 247 Royal Oak Road, Cambridge
WATER DEMAND CALCULATIONS

TOTAL WATER DEMAND



K. Smart Associates Limited

Project Number: 21-280

Date: 03-Nov-22

F = 220 * C * SQRT (A)

where: F = the required fire flow in l/min, rounded to nearest 1,000

C = coefficient related to construction

A = total floor area in m
2

(including all stories, excluding basements >50% below grade)

SURCHARGE = OS + SR + ES

where: OS = occupancy surcharge

SR = sprinkler surcharge

ES = exposure surcharge

TOTAL REQUIRED FIRE FLOW = F + SURCHARGE

TOTAL FLOOR AREA 4157 m2

1 TYPE OF CONSTRUCTION

Wood Frame 1.5

Ordinary 1

Non-combustible 0.8

Fire-resistive 0.6

F = 11347.57 l/min = 11000 l/min

2 OCCUPANCY

Non-combustible -25%

Limited combustible -15%

Combustible 0%

Free Burning 15%

Rapid Burning 25%

OS = -1650 l/min

3 SPRINKLERS

Net reduction -30%

SR = -3300 l/min

4 EXPOSURE

North >45 m 0%

South >45 m 0%

East >45 m 0%

West >45 m 0%

Total 0%

ES = 0 l/min

5 TOTAL REQUIRED FIRE FLOW = 6050 L/min

= 7000 L/min

= 116.7 L/sec

Building B - 247 Royal Oak Road, Cambridge
FIRE FLOW CALCULATIONS



 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 

Speedsville SPS Capacity Assessment 

 

  



 

 

 

SPEEDSVILLE SEWAGE PUMP STATION CAPACITY ANALYSIS 

247 Royal Oak Road, Cambridge, ON 

August 18, 2023 

 File No. 21-280 

Introduction 

This report has been prepared in support of the functional servicing design for the proposed 

development located at 229, 235, 239, and 247 Royal Oak in Cambridge, Ontario. The 

development lands will be referred to as 247 Royal Oak in this analysis.  The subject property is 

located on the south side of Royal Oak Road, immediately west of Speedsville Road and north 

of Highway 401 

It is proposed to construct two buildings on the development lands which are bisected by West 

Creek. Building A is located on the west side of the creek and Building B is located on the east 

side of the creek.  Each building will have a sanitary service connection to the existing sanitary 

sewer system serviced by the Speedsville Pump Station.  However, the subject property was 

not included in the original catchment area considered during the design of the sanitary sewers 

or the pump station.  

This analysis provides details on the capacity of the Speedsville Sanitary Pumping Station 

(SPS) and the existing sanitary sewers on Royal Oak Road and Speedsville Road and the 

availability of residual capacity to manage the additional flows from the proposed developments.  

Speedsville SPS Background Information  

The existing municipal sanitary sewer runs east on Royal Oak Road towards Speedsville Road 

and then south on Speedsville Road, conveying sewage by gravity to the Speedsville Sewage 

Pump Station located on the east side of Speedsville Road, just north of Highway 401.    Pipe 

size ranges from 450mm diameter to 675mm diameter.   

The Speedsville SPS was designed by MTE Consultants Inc. to be constructed in two phases, 

with the first phase of construction being completed in 2017.  The timing of the second phase of 

construction is dependent on the timing of proposed/future development within the service area 

but is anticipated to be constructed in 2027.   

Phase one of the Speedsville (SPS) is designed to service the full buildout of the Boxwood 

Subdivision, all existing sanitary flows from the Arriscraft facility and 24 ha of the Hunt Club 

Valley Subdivision.  The Phase 1 capacity is 129 L/s.  
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Catchment 

Area Name 

Catchment Area 

Description 

Area 

(ha) 

Peak Sewage Flow 

(From MTE Design 

Brief) 

Boxwood 

Subdivision 
Existing Industrial 60 ha 75.9 L/s 

Arriscraft Existing Industrial 15 ha 3.14 L/s 

Hunt Club 

Valley 

Subdivision 

Existing Residential 24 ha (3400 people) 50 L/s 

TOTAL   129.0 L/s 

 

Phase two of the Speedsville (SPS) includes the Boxwood Subdivision, Arriscraft, full 

development of the Hunt Club Valley Subdivision (82.5 ha) and the East Side Lands Stage 1 

(184 ha).  The Phase 2 capacity is 481 L/s.  

Catchment 

Area Name 

Catchment Area 

Description 

Area 

(ha) 

Peak Sewage Flow 

(From MTE Design 

Brief) 

Boxwood 

Subdivision 
Existing Industrial 60 ha 75.9 L/s 

Arriscraft Existing Industrial 15 ha 3.14 L/s 

Hunt Club 

Valley 

Subdivision 

Existing and Proposed 

Residential, 

Commercial, Industrial, 

Institutional 

57.03 ha Residential 

11.48 ha Commercial 

8.66 ha Industrial 

5.32 ha Institutional 

82.5 ha TOTAL 

126.14 L/s 

East Side Lands 

Stage 1 
Proposed Residential 184 ha @ 143 people/ha 268.25 L/s 

TOTAL   473.43 L/s 

 

Prior to the construction of the Speedsville SPS, the Boxwood Subdivision was serviced by 

pump station located on the north side of Royal Oak Road.  This pump station was 

decommissioned once the Speedsville SPS was constructed. 

Speedsville Pump Station Design Flow Calculations 

The Speedsville SPS Design Brief (MTE Consultants Inc., June 22, 2016) provides 

documentation on the design flow calculations and service areas for the Phase 1 and Phase 2 

pump station.  The sanitary sewer design sheet includes the following notes regarding the flow 

calculations: 

• Residential Land Density for Stage 1 Lands calculated at 143 persons/ha (as per 

discussions with City of Cambridge Staff, July 20, 2015) 

• Sanitary Flows from Hunt Club based on Sanitary Design Sheet (dated July 22, 2015)  

• Arriscraft wastewater flows provided by operations (email dated June 26, 2015)  
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• Boxwood wastewater demands provided from Boxwood Sewage Pumping Station - 

Design Brief, dated September 2011 (completed by Delcan) 

For catchment areas other than those specified above, the sewage flows were calculated using 

the following unit flow rates: 

- Residential Land – 300 L/day/person 

- Industrial Land – 0.5 L/s/ha 

- Commercial Land – 0.6 L/s/ha 

- Institutional Land – 0 L/s/ha 

- Infiltration – 0.2 L/s/ha 

The residential peaking factor was calculated using the Harmon Peak Factor equation, while no 

peak factor was applied to industrial/commercial/institutional (ICI) flows.  

The calculations considered infiltration/inflow at 0.2 L/s/ha for the residential areas of the Hunt 

Club Subdivision, however there was no allowance for infiltration given to the 

Industrial/Commercial/Institutional lands associated with the subdivision. 

The total peak design flow is 473.38 L/s.  

The MTE Sanitary Sewer Design Sheet is enclosed in Appendix B1.  

Proposed Sanitary Flow to Speedsville SPS 

To determine the impact of the proposed development at 247 Royal Oak Road, the sanitary 

design sheets were updated to include the subject lands.  The design sheet was also updated to 

include the sanitary sewer conveyance system on Royal Oak Road and Speedsville Road to the 

pump station.    

Since the design of the pump station was completed in 2016, the Region of Waterloo has 

updated the sanitary design flow parameters.  The Design Parameters used in the report differ 

from the Region of Waterloo DGSSMS 2022 parameters. The table below provides a 

comparison of the design flow parameters. 

Table 1: Region of Waterloo DGSSMS and Speedsville SPS Design Brief Design Parameters 

Design Parameters Region of Waterloo DGSSMS 

2022 

Speedsville SPS Design 

Brief, 2016 

Average Residential Flow 275 L/day/cap 300 L/day/cap 

Industrial Flow 0.4 L/s/ha 0.5 L/s/ha 

Commercial Flow 0.6 L/s/ha 0.6 L/s/ha 

Institutional Flow 0.25 L/s/ha 0 L/s/ha 

Infiltration/Extraneous Flow 0.25 L/s/ha 0.2 L/s/ha 

Residential Peaking Factor Harmon Equation Harmon Equation 
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The sanitary design sheet was updated using both parameters to evaluate capacity. The 

sanitary design sheets are enclosed in Appendix B2. 

A total of four Sanitary Design Sheets were created to analyze the capacity of the sewers and 

the Speedsville (SPS): 

1. Sheet 1: Phase 1 - Region of Waterloo’s DGSSMS 2022 parameters. 

2. Sheet 2: Phase 2 - Region of Waterloo’s DGSSMS 2022 parameters. 

3. Sheet 3: Phase 1 - Speedsville SPS Design Brief parameters. 

4. Sheet 4: Phase 2 - Speedsville SPS Design Brief parameters. 

The design flow rates in Phase 1 and Phase 2 conditions, with and without the proposed 

development, are summarized in the table below.   

Table 2: Peak Flows to Speedsville SPS  

 
Peak Flow 

Excluding 247 
Royal Oak Road 

Peak Flow 
Including Royal 

Oak Road 

Peak Flow 
Excluding 247 

Royal Oak Road 

Peak Flow 
Including Royal 

Oak Road 

Speedsville 
SPS 

Firm Capacity 

 (Speedsville SPS Design Brief Parameters) (Region DGSSMS Parameters)  

Phase 1 123.93 L/s 129.4 L/s 91.50 L/s 96.58 L/s 129 L/s  

Phase 2 473.44 L/s 478.91 L/s 434.13 L/s 439.21 L/s 481 L/s 
* The peak flows have been calculated based on the current Region DGSSMS design parameters and 
using the design parameters in the Speedsville SPS Design Brief (MTE). 

 
The proposed development could result in an additional peak flow of 5.5 L/s (Design Brief 
Parameters) or  5.07 L/s (Region DGSSMS parameters) to the Speedsville SPS. However, the 
total peak flow to the pump station is still within the design capacity under both Phase 1 and 
Phase 2 conditions.  

 
Sanitary Sewer Capacity Assessment   

The sanitary design sheets utilized to calculate the peak design flows to the Speedsville SPS 
were also used to evaluate the existing sanitary sewer capacity from Royal Oak Road to the 
pump station.   
 
The sanitary sewer information from obtained from the City’s plan and profile drawings.  It was 
determined that the limiting length of sanitary sewer is the length from Mh12A to MH13A, just 
upstream of the pump station.  This reach is a 675 mm diameter sanitary sewer at 0.3% slope, 
with a capacity of 531.63 L/s.  The peak flows including the proposed development are well 
within the flow capacity of the sanitary sewer.   
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Conclusions  

The Speedsville SPS and the existing sanitary sewers have sufficient capacity under both the 

Phase 1 and Phase 2 conditions to handle the increase sewage flows resulting from the 

proposed development.   

Respectfully submitted,  

 

Sandra Swanton, P. Eng.                    Aug 18, 2023 

K. SMART ASSOCIATES LTD 



 

 

 

 

APPENDIX B1 

 

Speedsville SPS Design Brief, MTE Consultants Inc., 2016 

Sanitary Design Sheets 

(WalterFedy, Speedsville SPS Class EA) 

  



 

 

 

 
 

 

 

 

 

 

 
 
 
 
 
 
 
 

 

SANITARY SEWER SERVICING 
CLASS E.A. STUDY – SCHEDULE B 
SUMMARY REPORT 

CITY OF CAMBRIDGE  

HUNT CLUB/ARRISCRAFT DEVELOPMENT AND 
EAST SIDE LANDS 
Project No.:  2012-0040-30 

May 1, 2015 (Revised September 8, 2015) 



SANITARY SEWER DESIGN SHEET DESIGN PARAMETERS
PROJECT: SPS #1 EA REPORT AVERAGE DAILY FLOW RESIDENTIAL: 0.0034720 l/s/c

PROJECT No: 2012-0040-30 PER PERSON = 300  l/p/day COMMERCIAL:    0.600 l/s/Ha

DATE: July 22, 2015 MINIMUM VELOCITY = 0.600  m/s INDUSTRIAL: 0.500 l/s/Ha

DESIGNED: D.A.S. n = 0.0130 INSTITUTIONAL: 0.000 l/s/Ha

CHECKED:  MAX PEAK FAC.= 4.500  INFILTRATION: 0.200 l/s/Ha
 MIN PEAK FAC.= 1.500 RESIDENTIAL HARMON PEAKING FACTOR

LOCATION RESIDENTIAL AREA AND POPULATION COMMERCIAL INDUSTRIAL INSTITUTIONAL C+I+I
PROPERTY IDENTIFICATION FROM TO AREA POP. POP. PEAK PEAK AREA PEAK AREA PEAK AREA PEAK PEAK TOTAL ACCU. INFILT. TOTAL DIST DIA SLOPE CAP. VEL. VEL.

M.H. or M.H. DENSITY AREA POP. FACT. FLOW FACTOR FACTOR FACTOR FLOW AREA AREA FLOW FLOW (FULL) (FULL) (ACT.)
(ha) (p/ha) (ha) (l/s) (ha) (ha) (ha) (l/s) (ha) (ha) (l/s) (l/s) (m) (mm) (%) (l/s) (m/s) (m/s)

CITY of CAMBRIDGE / REGION of WATERLOO

(Zoning)

PIPE
CUMULATIVE

INFILTRATION

EAST SIDE LANDS - STAGE 1 SPEEDSVILLE TRUNK 184.00 143 26312 184.00 26312 2.533 231.40   184.00 184.00 36.80 268.20 500 600 0.35 363.58 1.3 1.4

BOXWOOD SUBDIVISION SPEEDSVILLE TRUNK 0.00 0 0 0.00 0    60.00   75.90 500 375 0.35 103.31 0.9 1.0

SPEEDSVILLE TRUNK TRUNK SPS 0.00 0 0    344.10 500 600 0.35 363.58 1.3 1.5

ARRISCRAFT INDUSTRIAL SPS 0.00 0 0 0.00 0    15.01 2.05  0.14 15.01 15.01 3.00 3.14 200 200 0.35 19.15 0.6 0.4

HUNT CLUB SUBDIVISION DEVELOPMENT SPS 57.03 VARRIES 57.03 10106 2.950 103.51 11.48 8.66 5.32 11.22 82.49 57.03 11.41 126.14 650 450 0.35 168.63 1.1 1.2

SANITARY PUMPING STATION 473.38

NOTES:
Residential Land Density for Stage 1 Lands calculated at 143 persons/ha (as per discussions with City of Cambridge Staff, July 20, 2015)
Sanitary Flows from Hunt Club based on Sanitary Design Sheet (dated July 22, 2015)
Arriscraft wastewater flows provided by operations (email dated June 26, 2015)
Boxwood wastewater demands provided from Boxwood Sewage Pumping Station - Design Brief, dated September 2011 (completed by Delcan)
Infiltration calculated based on 0.2L/s/ha rate as per City of Cambridge guidelines, rather than 20% of total flow outlined in the East Side Lands MESP

SANITARY PUMPING STATION (SPS#1) - SPEEDSVILLE ROAD AND HIGHWAY 401 (ARRISCRAFT) - STAGE 1 RESIDENTIAL LANDS (@ POPULATION DENSITY = 143 POP/HA)

Print Date:7/29/2015 SANITARY SEWER DESIGN SHEET Page 2
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Speedsville SPS (STAGE 2)

CITY OF Average Daily Flow Mannings "n" 0.0130

 CAMBRIDGE, Ontario Residential 0.003 L/s/c Min. Velocity 0.6 m/sec

Resid. Density 3.5 p/unit (single/semi) Max. Velocity 3.0 m/sec

Project Number: 41060-100 3.0 p/unit (towns) Residential Harmon Peaking Factor (F)

Date: Drainage Area Plan No: Figure 1

Design By: NJD Commercial 0.6 L/s/ha Residential Areas Infiltration 0.20 L/s/ha

Checked By: XXX Industrial 0.5 L/s/ha Extraneous Flow - Infiltration 2.03L/mm.dia/100m/hr.

File: Q:\41060\100\01 - Pump, Wetwell and Forcemain Calcs\41060-100 Sanitary Sewer Design Sheet Cambridge (SSMS)_Rev2.xls Inst. / School 0.0 L/s/ha

0.00 L/s/ha 0.60 L/s/ha 0.50 L/s/ha

FROM TO

MH MH

ha p/ha  p/ha 1000s ha 1000s L/sec ha ha L/sec ha ha L/sec ha ha L/sec L/sec ha ha L/sec L/sec m % mm L/sec m/s m/s

East Side Lands 184.00 143.00 26.312 184.000 26.312 2.5335 231.4473 0.00 0.00 0.0000 0.00 0.00 0.0000 0.00 0.00 0.0000 0.0000 184.00 184.00 36.8000 268.2473

Boxwood Sanitary Pumpiing Station 0.000 0.000 0.000 4.5000 0.0000 0.00 0.0000 0.00 0.0000 60.00 60.00 30.0000 30.0000 60.00 60.00 12.0000 75.9000

Speedsville Trunk 0.000 0.000 0.000 4.5000 0.0000 0.00 0.0000 0.00 0.0000 0.00 0.0000 0.0000 0.00 0.00 0.0000 344.1473

Arriscraft 0.000 0.000 0.000 4.5000 0.0000 0.00 0.0000 0.00 0.0000 15.01 15.01 7.5050 7.5050 15.01 15.01 3.0020 3.1400

Hunt Club Subdivision 57.03 0.000 57.030 10.106 2.9501 103.5144 5.32 5.32 0.0000 11.48 11.48 6.8880 8.66 8.66 4.3300 11.2180 82.49 57.03 11.4060 126.1384

Sanitary Pumping Station 0.000 0.000 0.000 4.5000 0.0000 0.00 0.0000 0.00 0.0000 0.00 0.0000 0.0000 0.00 0.00 0.0000 473.4257

Average Flows

East Side Lands 184.00 143.00 26.312 184.000 26.312 1.0000 91.3553 0.00 0.00 0.0000 0.00 0.00 0.0000 0.00 0.00 0.0000 0.0000 184.00 184.00 36.8000 128.1553

Boxwood Sanitary Pumpiing Station 0.000 0.000 0.000 1.0000 0.0000 0.00 0.0000 0.00 0.0000 60.00 60.00 30.0000 30.0000 60.00 60.00 12.0000 75.9000

Speedsville Trunk 0.000 0.000 0.000 1.0000 0.0000 0.00 0.0000 0.00 0.0000 0.00 0.0000 0.0000 0.00 0.00 0.0000 204.0553

Arriscraft 0.000 0.000 0.000 1.0000 0.0000 0.00 0.0000 0.00 0.0000 15.01 15.01 7.5050 7.5050 15.01 15.01 3.0020 3.1400

Hunt Club Subdivision 57.03 0.000 57.030 10.106 1.0000 35.0880 5.32 5.32 0.0000 11.48 11.48 6.8880 8.66 8.66 4.3300 11.2180 82.49 57.03 11.4060 57.7120

Sanitary Pumping Station 0.000 0.000 0.000 1.0000 0.0000 0.00 0.0000 0.00 0.0000 0.00 0.0000 0.0000 0.00 0.00 0.0000 264.9073
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Speedsville SPS Flows (STAGE 1)

Project Number: 41060-100

Date: June 9, 2016

Design By: NJD

Sanitary Service Area Peak Flow Rate Average Flow Rate

Interim Hunt Club Flow - 3,400 people and a total 

developed area of 24 ha (This equates to approx. 975 

units at 3.5 persons per unit) 50.0 L/s 17.24 L/s*

Full flows from Boxwood Subdivision 75.9 L/s 75.9 L/s

Arriscraft 3.1 L/s 3.1 L/s

Total 129.0 L/s 96.2 L/s

* Peaking factor not applied to residential flows in calculating the average flow rate. 



 

 

 

 

APPENDIX B2 

 

Revised Sanitary Design Sheets 



K. Smart Associates Limited Design Parameters 

Project Number: 21-280

Date: 18-Aug-23 Region of Waterloo DGSSMS 2022 Speedsvills SPS Design Parameters

Average Residential Flow 275 L/day/cap Average Residential Flow 300 L/day/cap

Industrial Flow 0.4 L/s/ha Industrial Flow 0.5 L/s/ha

Commercial Flow 0.6 L/s/ha Commercial Flow 0.6 L/s/ha

Institutional Flow 0.25 L/s/ha Institutional Flow 0 L/s/ha

Infiltration/Extraneous Flows 0.25 L/s/ha Infiltration/Extraneous Flows 0.2 L/s/ha

Residential Peaking Factor Harmon Equation Residential Peaking Factor Harmon Equation

East Side Lands Population Density 143 ppha (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy- "Residential Land Density for Stage 1 Lands, as per discussions with City of Cambridge Staff, dated July 20, 2015") 

Hunt Club Subdivision Population 10106 people (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy- "Sanitary Flows from Hunt Club based on Sanitary Design Sheet dated July 22, 2015") 

Arriscraft Wastewater Flow 0.14 L/s (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy - "Arriscraft wastewater flows provided by operations, email dated June 26, 2015") 

Boxwood Wasteater Flow 75.9 L/s (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy - "Boxwood Wastewater demands provided from Boxwood Sewage Pumping Station - Design Brief, dated September 2011, Delcan") 

Street From MH To MH
Area

(ha)
Population

Cumulative 

Area

(ha)

Cumulative 

Population
Peak Factor Peak Flow

Area 

(ha)

Cumulative 

Area 

(ha)

Peak Flow 

(L/s)

Area 

(ha)

Cumulative 

Area 

(ha)

Peak Flow 

(L/s)

Area 

(ha)

Cumulative 

Area 

(ha)

Peak 

Flow 

(L/s)

Cumulative 

Area 

(ha)

Infil. Flow 

(L/s)

Total 

Peak 

Flow 

(L/s)

 

Mannings 

'n'

Pipe Size 

(mm) Slope (%)

Length 

(m)

Capacity 

(L/s)

Velocity 

(m/s)

Boxwood Subdivision MH6A 60 60 63.9 60.00 12 75.9

247 Royal Oak Road MH6A 7.81 7.81 3.905 7.81 1.562 5.467

MH6A MH7A 67.81 67.805 67.81 13.562 81.367 0.013 450 1.00 88 285.11 1.793

MH7A MH8A 67.81 67.805 67.81 13.562 81.367 0.013 450 0.60 21.2 220.84 1.389

East Side Lands MH8A 0 0 0 0 4.5 0.00 0.00 0 0

Arriscraft MH8A 15.01 15.01 0.14 15.01 3.002 3.142

MH8A MH9A 0 0 4.5 0.00 82.82 67.945 82.82 16.564 84.509 0.013 675 1.40 116.3 994.60 2.779

MH9A MH10A 0 0 4.5 0.00 82.82 67.945 82.82 16.564 84.509 0.013 675 5.00 95 1879.61 5.253

MH10A MH11A 0 0 4.5 0.00 82.82 67.945 82.82 16.564 84.509 0.013 675 1.00 54.7 840.59 2.349

MH11A MH12A 0 0 4.5 0.00 82.82 67.945 82.82 16.564 84.509 0.013 675 3.90 18 1660.03 4.639

MH12A MH13A 0 0 4.5 0.00 82.82 67.945 82.82 16.564 84.51 0.013 675 0.40 34.7 531.63 1.486

Hunt Club Subdivison MH13A 24 10106 24 3400 3.395656787 40.09 0 0 0 0 0 0 0 0 0 24.00 4.8 44.89 0.013 525 0.30 18.5 235.55 1.088

MH13A SPS 24 3400 40.09 0 0 82.82 67.945 0 0 106.82 21.364 129.40 0.013 650 1.20 1.9 832.66 2.509

SANITARY SEWER DESIGN SHEET
Speedsville SPS Design Brief Parameters, Phase 1

LOCATION SEWAGE FLOWS SEWER DESIGN

RESIDENTIAL LANDS COMMERCIAL INDUSTRIAL INSTITUTIONAL INFILTRATION



K. Smart Associates Limited Design Parameters 

Project Number: 21-280

Date: 14-Aug-23 Region of Waterloo DGSSMS 2022 Speedsvills SPS Design Parameters

Average Residential Flow 275 L/day/cap Average Residential Flow 300 L/day/cap

Industrial Flow 0.4 L/s/ha Industrial Flow 0.5 L/s/ha

Commercial Flow 0.6 L/s/ha Commercial Flow 0.6 L/s/ha

Institutional Flow 0.25 L/s/ha Institutional Flow 0 L/s/ha

Infiltration/Extraneous Flows 0.25 L/s/ha Infiltration/Extraneous Flows 0.2 L/s/ha

Residential Peaking Factor Harmon Equation Residential Peaking Factor Harmon Equation

East Side Lands Population Density 143 ppha (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy- "Residential Land Density for Stage 1 Lands, as per discussions with City of Cambridge Staff, dated July 20, 2015") 

Hunt Club Subdivision Population 10106 people (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy- "Sanitary Flows from Hunt Club based on Sanitary Design Sheet dated July 22, 2015") 

Arriscraft Wastewater Flow 0.14 L/s (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy - "Arriscraft wastewatewr flows provided by operations, email dated June 26, 2015") 

Boxwood Wasteater Flow 75.9 L/s (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy - "Boxwood Wastewater demands provided from Boxwood Sewage Pumping Station - Design Brief, dated September 2011, Delcan") 

Street From MH To MH
Area

(ha)
Population

Cumulative 

Area

(ha)

Cumulative 

Population
Peak Factor Peak Flow

Area 

(ha)

Cumulative Area 

(ha)

Peak Flow 

(L/s)

Area 

(ha)

Cumulative 

Area 

(ha)

Peak Flow 

(L/s)

Area 

(ha)

Cumulative 

Area 

(ha)

Peak 

Flow 

(L/s)

Cumulative 

Area 

(ha)

Infil. Flow 

(L/s)

Total 

Peak 

Flow 

(L/s)

 

Mannings 

'n'

Pipe Size 

(mm) Slope (%)

Length 

(m)

Capacity 

(L/s)

Velocity 

(m/s)

Boxwood Subdivision MH6A 60 60 24 60.00 15 39

247 Royal Oak Road MH6A 7.81 7.81 3.124 7.81 1.9525 5.0765

MH6A MH7A 67.81 27.124 67.81 16.9525 44.0765 0.013 450 1.00 88 285.11 1.793

MH7A MH8A 67.81 27.124 67.81 16.9525 44.0765 0.013 450 0.60 21.2 220.84 1.389

East Side Lands MH8A 0 0 0 0 4.5 0.00 0.00 0 0

Arriscraft MH8A 15.01 15.01 6.004 15.01 3.7525 9.757

MH8A MH9A 0 0 4.5 0.00 82.82 33.128 82.82 20.705 53.833 0.013 675 1.40 116.3 994.60 2.779

MH9A MH10A 0 0 4.5 0.00 82.82 33.128 82.82 20.705 53.833 0.013 675 5.00 95 1879.61 5.253

MH10A MH11A 0 0 4.5 0.00 82.82 33.128 82.82 20.705 53.833 0.013 675 1.00 54.7 840.59 2.349

MH11A MH12A 0 0 4.5 0.00 82.82 33.128 82.82 20.705 53.833 0.013 675 3.90 18 1660.03 4.639

MH12A MH13A 0 0 4.5 0.00 82.82 33.128 82.82 20.705 53.83 0.013 675 0.40 34.7 531.63 1.486

Hunt Club Subdivison MH13A 24 3400 24 3400 3.395656787 36.75 0 0 0 0 0 0 0 0 0 24.00 6 42.75 0.013 525 0.30 18.5 235.55 1.088

MH13A SPS 24 3400 3.395656787 36.75 0 0 82.82 33.128 0 0 106.82 26.705 96.58 0.013 650 1.20 1.9 832.66 2.509

SANITARY SEWER DESIGN SHEET
Region DGSSMS Design Parameters, Phase 1

LOCATION SEWAGE FLOWS SEWER DESIGN

RESIDENTIAL LANDS COMMERCIAL INDUSTRIAL INSTITUTIONAL INFILTRATION



K. Smart Associates Limited Design Parameters 

Project Number: 21-280

Date: 14-Aug-23 Region of Waterloo DGSSMS 2022 Speedsvills SPS Design Parameters

Average Residential Flow 275 L/day/cap Average Residential Flow 300 L/day/cap

Industrial Flow 0.4 L/s/ha Industrial Flow 0.5 L/s/ha

Commercial Flow 0.6 L/s/ha Commercial Flow 0.6 L/s/ha

Institutional Flow 0.25 L/s/ha Institutional Flow 0 L/s/ha

Infiltration/Extraneous Flows 0.25 L/s/ha Infiltration/Extraneous Flows 0.2 L/s/ha

Residential Peaking Factor Harmon Equation Residential Peaking Factor Harmon Equation

East Side Lands Population Density 143 ppha (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy- "Residential Land Density for Stage 1 Lands, as per discussions with City of Cambridge Staff, dated July 20, 2015") 

Hunt Club Subdivision Population 10106 people (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy- "Sanitary Flows from Hunt Club based on Sanitary Design Sheet dated July 22, 2015") 

Arriscraft Wastewater Flow 0.14 L/s (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy - "Arriscraft wastewatewr flows provided by operations, email dated June 26, 2015") 

Boxwood Wasteater Flow 75.9 L/s (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy - "Boxwood Wastewater demands provided from Boxwood Sewage Pumping Station - Design Brief, dated September 2011, Delcan") 

Street From MH To MH
Area

(ha)
Population

Cumulative 

Area

(ha)

Cumulative 

Population
Peak Factor Peak Flow

Area 

(ha)

Cumulative 

Area 

(ha)

Peak Flow 

(L/s)

Area 

(ha)

Cumulative 

Area 

(ha)

Peak Flow 

(L/s)

Area 

(ha)

Cumulative 

Area 

(ha)

Peak 

Flow 

(L/s)

Cumulative 

Area 

(ha)

Infil. Flow 

(L/s)

Total 

Peak 

Flow 

(L/s)

 

Mannings 

'n'

Pipe Size 

(mm) Slope (%)

Length 

(m)

Capacity 

(L/s)

Velocity 

(m/s)

Boxwood Subdivision MH6A 60 60 63.9 60.00 12 75.9

247 Royal Oak Road MH6A 7.81 7.81 3.905 7.81 1.562 5.467

MH6A MH7A 67.81 67.805 67.81 13.562 81.367 0.013 450 1.00 88 285.11 1.793

MH7A MH8A 67.81 67.805 67.81 13.562 81.367 0.013 450 0.60 21.2 220.84 1.389

East Side Lands MH8A 184 26312 184 26312 2.533486572 231.46 184.00 36.8 268.2621

Arriscraft MH8A 15.01 15.01 0.14 15.01 3.002 3.142

MH8A MH9A 184 26312 2.533486572 231.46 82.82 67.945 266.82 53.364 352.7711 0.013 675 1.40 116.3 994.60 2.779

MH9A MH10A 184 26312 2.533486572 231.46 82.82 67.945 266.82 53.364 352.7711 0.013 675 5.00 95 1879.61 5.253

MH10A MH11A 184 26312 2.533486572 231.46 82.82 67.945 266.82 53.364 352.7711 0.013 675 1.00 54.7 840.59 2.349

MH11A MH12A 184 26312 2.533486572 231.46 82.82 67.945 266.82 53.364 352.7711 0.013 675 3.90 18 1660.03 4.639

MH12A MH13A 184 26312 2.533486572 231.46 82.82 67.945 266.82 53.364 352.77 0.013 675 0.40 34.7 531.63 1.486

Hunt Club Subdivison MH13A 57.03 10106 57.03 10106 2.950134082 103.52 11.48 11.48 6.888 8.66 8.66 4.33 5.32 5.32 0 82.49 16.498 126.14 0.013 525 0.30 18.5 235.55 1.088

MH13A SPS 241.03 334.98 11.48 6.888 91.48 72.275 5.32 0 349.31 69.862 478.91 0.013 650 1.20 1.9 832.66 2.509

Notes:

SPS Class EA, WalterFedy Sanitary Deisgn Sheets Infiltration/Inflow from Hunt Club Subdivision only considered residential lands  - Qpeak =  126.14 L/s

SEWAGE FLOWS SEWER DESIGN

SANITARY SEWER DESIGN SHEET
Speedsville SPS Design Brief Parameters, Phase 2

INSTITUTIONALINDUSTRIALCOMMERCIALRESIDENTIAL LANDS

LOCATION

INFILTRATION



Design Parameters 

K. Smart Associates Limited

Project Number: 21-280 Region of Waterloo DGSSMS 2022 Speedsvills SPS Design Parameters

Date: 18-Aug-23 Average Residential Flow 275 L/day/cap Average Residential Flow 300 L/day/cap

Industrial Flow 0.4 L/s/ha Industrial Flow 0.5 L/s/ha

Commercial Flow 0.6 L/s/ha Commercial Flow 0.6 L/s/ha

Institutional Flow 0.25 L/s/ha Institutional Flow 0 L/s/ha

Infiltration/Extraneous Flows 0.25 L/s/ha Infiltration/Extraneous Flows 0.2 L/s/ha

Residential Peaking Factor Harmon Equation Residential Peaking Factor Harmon Equation

East Side Lands Population Density 143 ppha (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy- "Residential Land Density for Stage 1 Lands, as per discussions with City of Cambridge Staff, dated July 20, 2015") 

Hunt Club Subdivision Population 10106 people (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy- "Sanitary Flows from Hunt Club based on Sanitary Design Sheet dated July 22, 2015") 

Arriscraft Wastewater Flow 0.14 L/s (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy - "Arriscraft wastewatewr flows provided by operations, email dated June 26, 2015") 

Boxwood Wasteater Flow 75.9 L/s (From Sanitary Sewer Design Sheet, SPS Class EA Report, WalterFedy - "Boxwood Wastewater demands provided from Boxwood Sewage Pumping Station - Design Brief, dated September 2011, Delcan") 

Street From MH To MH
Area

(ha)
Population

Cumulative Area

(ha)

Cumulative 

Population
Peak Factor Peak Flow

Area 

(ha)

Cumulative Area 

(ha)

Peak Flow 

(L/s)

Area 

(ha)

Cumulative 

Area 

(ha)

Peak Flow 

(L/s)

Area 

(ha)

Cumulative Area 

(ha)

Peak Flow 

(L/s)

Cumulative Area 

(ha)

Infil. Flow 

(L/s)

Total 

Peak Flow 

(L/s)  Mannings 'n'

Pipe Size 

(mm) Slope (%)

Length 

(m) Capacity (L/s) Velocity (m/s)

Boxwood Subdivision MH6A 60 60 24 60.00 15 39

247 Royal Oak Road MH6A 7.81 7.81 3.124 7.81 1.9525 5.0765

MH6A MH7A 67.81 27.124 67.81 16.9525 44.0765 0.013 450 1.00 88 285.11 1.793

MH7A MH8A 67.81 27.124 67.81 16.9525 44.0765 0.013 450 0.60 21.2 220.84 1.389

East Side Lands MH8A 184 26312 184 26312 2.533486572 212.17 184.00 46 258.1736

Arriscraft MH8A 15.01 15.01 6.004 15.01 3.7525 9.757

MH8A MH9A 184 26312 2.533486572 212.17 82.82 33.128 266.82 66.705 312.01 0.013 675 1.40 116.3 994.60 2.779

MH9A MH10A 184 26312 2.533486572 212.17 82.82 33.128 266.82 66.705 312.0066 0.013 675 5.00 95 1879.61 5.253

MH10A MH11A 184 26312 2.533486572 212.17 82.82 33.128 266.82 66.705 312.0066 0.013 675 1.00 54.7 840.59 2.349

MH11A MH12A 184 26312 2.533486572 212.17 82.82 33.128 266.82 66.705 312.0066 0.013 675 3.90 18 1660.03 4.639

MH12A MH13A 184 26312 2.533486572 212.17 82.82 33.128 266.82 66.705 312.01 0.013 675 0.40 34.7 531.63 1.486

Hunt Club Subdivison MH13A 57.03 10106 57.03 10106 2.950134082 94.89 11.48 11.48 6.888 8.66 8.66 3.464 5.32 5.32 1.33 82.49 20.6225 127.20 0.013 525 0.30 18.5 235.55 1.088

MH13A SPS 241.03 307.07 11.48 6.888 91.48 36.592 5.32 1.33 349.31 87.3275 439.21 0.013 650 1.20 1.9 832.66 2.509

SANITARY SEWER DESIGN SHEET
Region DGSSMS Design Parameters, Phase 1

LOCATION SEWAGE FLOWS SEWER DESIGN

RESIDENTIAL LANDS COMMERCIAL INDUSTRIAL INSTITUTIONAL INFILTRATION



 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX C 

Sanitary Sewer Design Sheet 

 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX D 

MIDUS Model Output 
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APPENDIX E 

Oil Grit Separator Sizing Details 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX F 

Water Balance Calculations  

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX G 

Storm Sewer Design Sheets 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX H 

Infiltration Gallery Sizing 

 

 

 




