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EX-i 

Legal Notification 
 
This report was prepared by EXP Services Inc. for the account of GRC Architects. Any use which a third 
party makes of this report, or any reliance on or decisions to be made based on it, are the responsibility of 
such third parties. EXP Services Inc. accepts no responsibility for damages, if any, suffered by any third 
party as a result of decisions made or actions based on this project. 
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1 Introduction 

EXP Services Inc. (EXP) was retained by GRC Architects on behalf of International Buddhist Progress 
Society (IBPS) to provide Site Servicing and Stormwater Management report for Fo Guang Shan Temple 
of Ottawa located in Ottawa, ON.  

The property located at 6688 Franktown Road is approx. 39.87 hectares. and located just outside the 
village of Richmond in the City of Ottawa. The property is surrounded by farm lands along the north-east 
and south-west property lines, a residential development on the south-east corner and Franktown road 
along the frontage of the property. Refer to Figure A1 in Appendix A for the site location. 
 
The proposed Fo Guang Shan Temple is intended to be developed in two phases. Under phase one, a 
small temple building with approx. 360m2 footprint was constructed in 2020 along with a septic system, 
private water well, 10,000 Gallon underground water tank for fire fighting and a gravel access road. The 
current site plan control application is for the phase two development where a new temple building with 
approx..1400 m2 footprint along with stormwater management infrastructure, extension of the ex. septic 
system, new water well, asphalt parking lots and asphalt driveways are intended to be added. The subject 
development will be concentrated in approx. 3.2 hectares of the property near Franktown road, while the 
remainder of the property will remain as forested/vegetated lands. 
 
This servicing and stormwater management design report will address the Servicing requirements for the 
proposed phase two development including the domestic and fire water, sanitary and storm servicing. The 
report will also cover the storm water management requirements and proposed methods to meet those 
requirements.  
 

2 Existing Conditions 

There is an existing temple building constructed under phase one along with a septic system, water well, 
underground water tank for fire fighting, an existing electrical transformer, asphalt parking lot, concrete 
patio and a gravel access road. The remainder of the site is forested or vegetated. 

The topography of the site is fairly flat, with some depressed areas within the property. The topography is 
assumed to be gradually sloping to the northeast towards Franktown Road. 

There is a municipal 200mm dia. sanitary force main within the Franktown Road ROW. No other known 
municipal infrastructure is present within the City ROW near the subject property. The stormwater runoff 
from the subject property is currently carried by the existing roadside ditch along Franktown Road. 

3 References 

Various documents were referred to in preparing the current report including: 

• Sewer Design Guidelines, Second Edition, Document SDG002, October 2012, City of Ottawa 
(Guidelines) including: 

• Technical Bulletin ISDTB-2012-4 (20 June 2012) 

• Technical Bulletin ISDTB-2014-01 (05 February 2014) 

• Technical Bulletin PIEDTB-2016-01 (September 6, 2016) 
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• Technical Bulletin ISDTB-2018-01 (21 March 2018) 

• Technical Bulletin ISDTB-2018-04 (27 June 2018) 

• Technical Bulletin ISDTB-2019-02 (08 July 2019) 

• Ottawa Design Guidelines – Water Distribution, July 2010 (WDG001), including: 

• Technical Bulletin ISDTB-2014-02 (May 27, 2014) 

• Technical Bulletin ISTB-2018-02 (21 March 2018) 

• Technical Bulletin ISTB-2021-03 (18 August, 2021) 

• Ontario Ministry of Transportation (MTO) Drainage Manual, 1995-1997 

• Stormwater Management Planning and Design Manual, Ontario Ministry of the Environment and 
Climate Change, March 2003 (SMPDM). 

• Design Guidelines for Drinking-Water Systems, Ontario Ministry of the Environment and Climate 
Change, 2008 (GDWS). 

• Fire Underwriters Survey, Water Supply for Public Fire Protection (FUS), 2020 

• Ontario Building Code 2012, Ministry of Municipal Affairs and Housing 

• Servicing and Stormwater Management Report prepared by McIntosh Perry dated, July 30, 2018 

• Geotechnical Report prepared by McIntosh Perry dated July 2018. 

• Hydrogeological Study prepared by McIntosh Perry dated July 2018. 

4 Pre-Consultation / Permits / Approvals 

A pre-consultation meeting was held with the City prior to design commencement for phase 1. The notes 
from this meeting outlined the submission requirements and provided information to assist with the 
development proposal. Please refer to the meeting notes included in Appendix E. 

Since the stormwater flows from the proposed development will discharge to the road side ditch which 
ultimately outlets into Jock River to the east, a direct submission to MECP for an Environmental Compliance 
Approval (ECA) application will be required. Additionally, an ECA application for the on-site private septic 
system will be required. The preparations for these ECA application are currently underway and will be 
submitted to MECP directly once completed. 

5 Watermain Design 

5.1 Existing Water Servicing 

The existing temple building is serviced by a 64mm dia. watermain from a private water well. The well 
yield was noted as 92 L/min (1.53 L/sec) during a 6-hour pump test.  

Additionally, there is an existing 10,000 Gallons underground water tank for fire fighting purposes. 

5.2 Required Fire Flow 

Since the new building will have a greater area and volume, the required fire flow demands were calculated 
for the new building only.  
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The required fire flow for the proposed building was estimated based on OBC Div B A-3.2.5.7. The following 
equation was used.  
 
Q = K x V x Stot 

 
where: 

Q = Minimum supply of water in liters  
K = water supply coefficient from Table 1 OBC Div B A-3.2.5.7. 
V = total building volume in cubic meters 
Stot = total of spatial coefficient values from property line exposures on all sides as obtained from 

the formula:  
 

Stot = 1.0 + [Sside1 + Sside2 + Sside3 +…etc.].  
 
Spatial coefficients are a function of exposure distance and can be found in Figure 1 OBC 
Div B A-3.2.5.7. 
 

The required minimum water supply flow rate is a function of Q and is given in Table 2 OBC Div B A-3.2.5.7. 
Table 5.1 below summarizes the parameters used for estimating the Required Fire Flows (RFF) based on 
the Ontario Building Code (OBC) and the latest City of Ottawa Technical Bulletins. 

Table 5.1:  Summary of Design Parameters Used in Calculating Required Fire Flows (RFF) Using 
OBC 

Item Design Value 

Floors Above Grade    1 floor 

Sprinklered No 

North Exposure Distance, Spatial Coefficient >10.0m, 0.0 

East Exposure Distance, Spatial Coefficient >10.0m, 0.0 

South Exposure Distance, Spatial Coefficient >10.0m, 0.0 

West Exposure Distance, Spatial Coefficient >10.0, 0.0 

Stot 1.0 

V(m3) 1397 m2 x 3.0m = 4191.0m3 

K 
Based on Non-Combustible Construction and Occupancy 

Group A, Division 2 C, K=16 

Q 67,056.00 L 

Required Minimum Water Supply Flow Rate (L/min) 2700 L/min (45 L/sec) (if Q<= 108,000 L) 

The estimated required fire flows (RFF) based on the OBC method is 67,056.00 L at a supply rate of 45.0 
L/sec for the proposed temple building.  

5.3 Proposed Domestic Water Demands 

Domestic water demands were calculated for the residential occupancy and institutional occupancy. For 
the residential occupancy, six (6) – one bedroom units were considered. For the institutional occupancy, 
gross hectare area of the proposed development limit (3.25 ha) was considered.  

Domestic demands for institutional development of 28,000 L/ha/day and residential demands of 280 
L/person/day were used based on City of Ottawa WDG001. Additionally, even though the proposed 
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development will be serviced by a private well, for the conservative demands calculation, peaking factors 
of 9.5 and 14.3 were used for the residential demands and 1.5 and 2.7 were used for the institutional 
demands for max. day and peak hour demands, respectively. With the above noted considerations, tje 
total average day demand, max day demand and peak hour demands were calculated as 1.07 L/sec, 
1.77 L/sec and 3.12 L/sec, respectively. Refer to Table B1 in Appendix B for detailed information. 

5.4 Proposed Water Servicing Design 

The existing building is serviced by an existing private water well. Based on the Hydrogeological 
assessment study and site servicing and storm water management report prepared by McIntosh Perry 
during the phase 1 site plan application, the existing water well can sufficiently service the existing building 
and new building. The pump rate for the existing well during 6-hour pumping test was noted as 92 L/min. 
 
Based on the revised Hydrogeological Assessment study dated, June 6, 2025; prepared by EGIS stated 
that the existing well should be sufficient to service the new water demands based on the previous pump 
test and the observed drawdown. Therefore, A new 100mm dia. water service is proposed for the new 
building to feed from the existing well. Friction loss of 2.6 psi is anticipated over a length of 142 m with 
ground elevation difference of 1.02m (102.0m new bldg. FFE – 100.18m ex. well ground elevation).  
 
Additionally, mechanical engineer will have to provide booster pumps to ensure that the serviceability within 
the building remains between the range of 40psi and 80psi for water service. 
 
For fire fighting purposes, 67,056L of water at 2,700 L/min rate is required. A 10,000 Gallon capacity water 
tank was installed during phase 1 construction. EXP had reached out to the City fire department staff to 
review the site specific fire fighting infrastructure requirements. Based on their input, the existing 10,000 
Gallon fire water storage tank is sufficient to provide required fire flow for the new and existing building. 
Additionally, the staff had advised EXP to install a new dry hydrant to feed from the existing fire water tank, 
which is shown on the site servicing plan C100. Refer to the correspondence with the City fire department 
staff included in Appendix B. 

6 Sanitary Sewer Design  

6.1 Peak Design Flow 

Peak sanitary design flows were estimated for the existing building and proposed building using the events 
list and expected attendees received from the client. Residential demands were also calculated for the six 
(6) – one bedroom units in the new temple building. Please refer to the table included in Appendix D for 
peak daily sewage flows and max. storage calculations. 

Based on this events list, an average number of attendees was calculated as 97 persons. There were two 
events on the list which had 1000 attendees and one event with 5000 attendees. which were excluded from 
the demand calculations. The existing septic system was designed to treat 10,000 L/day for sewage flows 
(Refer to septic application included in Appendix E), which equates to approx. 277 persons, considering 
36 L/person/day of sanitary demands. Therefore, to maintain the efficiency of the septic system and health 
of the bacterial community within the existing biofilter by providing regular and sufficient sewage flows to 
the existing septic system; a new holding tank is proposed to be added. Which will hold the additional 
sewage greater than 10,000 L/day temporarily from the proposed development. With addition of the new 
sewage holding tank, the existing septic system will be able to accommodate six (6) proposed residential 
units and up to 1,000 attendees as per the sequencing provided by the owners in the events list by the 
client. The detailed calculation of sewage flows, sequencing of the events, attendance during each event 
and sewage holding tank volume can be found in Appendix D.  
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The owners will arrange temporary mobile toilets during infrequent large gatherings with attendance in 
exceedance of 1,000 people. 

Design Flows 

Design flows are calculated using the sewage demands for residential and institutional occupancies as per 
OBC 2012 tables 8.2.1.3 (A) and 8.2.1.3 (B), respectively.  

Sewage design flows for Assembly: 36 L/person/day 

Max. Attendance: 1000 people 

Residential Bedrooms: 6 

Sewage Flows from Residential Occupancy: 3,000 L/day 

Peak Design Flow:   = (36L/person/day)(1,000 persons)(1/86400) + (3,000 L/day)(1/86400) 

                                   = 0.44 L/s or 39,000 L/day 

As per the previous site servicing and stormwater management report prepared by McIntosh Perry, the septic 
system and septic bed installed during phase 1 construction were designed for sewage flows of 9,999 L/day.  

As noted above, the existing system can accommodate sewage flows from up to 277 occupants. Majority of 
the events on the events list provided by the client have attendance less than 97. Only three events during 
the year will have 1000-5000 attendees. To maintain the efficiency of the biofilter by ensuring regular and 
consistent sewage load, a new 50,000 L holding tank is proposed to be added. With this holding tank, sewage 
flows from max. 1000 attendees will be accommodated. The existing septic system treatment units and 
septic bed sizes will remain as-is.  

Previously designed septic system prepared by McIntosh Perry is included in Appendix E and on drawing 
C100 as well as C101 for information. 

The existing temple building is serviced by a 100mm dia. gravity sanitary sewer discharging into the anerobic 
digester. The proposed building will be serviced by a 200m dia. sanitary sewer at 0.6% having a full flow 
capacity of 25.8 L/sec and will discharge into a new sewage holding tank. The holding tank will be equipped 
with two sewage grinder pumps sized to pump at the maximum rate of 10,000 L/day. The holding tankb will 
also be equipped with two agitators to avoid solids from settling at the tank bottom. The electric panel for the 
holding tank will be mounted in the building and will have alarms set at 70% and 100% capacities based on 
the tank level floats. The holding tank will be connected to the existing anerobic digester. The existing 
building sanitary service will be re-routed to the proposed sewage holding tank as well. Size and location of 
the new holding tank are shown on drawing C101 – Septic System Plan. The existing septic system includes 
an anaerobic digester followed by waterloo biofilter tanks followed by a pump tank. The sewage from the 
holding tank will flow through the septic system in above mentioned order in a loop and then finally be 
pumped to the existing raised bed Type A septic bed at the previously design rate of 10,000 L/day.  

Since the daily design sewage flow under phase 2 development will exceed 10,000 L/day, an ECA 
application will be required for the proposed septic system and will be submitted for a direct review to MECP. 

7 Stormwater Management 

7.1 Storm Design Criteria 

The storm sewer system was designed in conformance with the City of Ottawa Sewer Design Guidelines 
(October 2012) and MECP SMPDM (March 2003). The stormwater management design criteria for the 
proposed development are as follows: 
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• Post-development peak run-off for each storm events up to and including 100-year storm event to 
match pre-development run-off. 

• Maximum allowable ponding depth is 300 mm for surface ponding and 150mm for roof ponding. 

• Minimum freeboard of 300mm between the 100-year overland spill elevation and finished floor 
elevation. Minimum freeboard of 150mm between the 100-year overland spill elevation and lowest 
grades against the building foundation. 

• Quality control criteria of 80% TSS removal (Enhanced level treatment) as noted by RVCA in the 
pre-consultation meeting notes. 

7.2 Pre-Development Conditions  

The subject site was a forested/vegetated parcel before the phase 1 development. During the phase 1 
development, a new temple building was added along with asphalt parking lot and concrete patio. To 
determine the post-development allowable release rates from the subject site, pre-development landcovers 
before phase 1 development were used to calculate pre-development runoff coefficient. Refer to 
topographic survey plan prepared by McIntosh Perry dated, February 21, 2018 included in Appendix F.  

7.3 Allowable Release Rate 

To calculate allowable release rates, pre-development average run-off coefficient was calculated for the 
3.25 ha of development area. An average time of concentration was also calculated. With the pre-
development average runoff coefficient of 0.25 and time of concentration of 34.88 mins; pre-development 
runoff rates during 2-year, 5-year and 100-year storm events were estimated using rational method.  
 
Therefore, the allowable release rates from the subject development (phase 1 and phase 2) were calculated 
as 82.76 L/sec, 111.36 L/sec and 236.92 L/sec during 2-year, 5-year and 100-year storm events, 
respectively. Refer to Table C1 – Table C3 in Appendix C for detailed calculations. 

7.4 Post-Development Stormwater Management Design 

In post-development conditions the existing temple building constructed under phase 1 development along 
with the proposed temple building, asphalt areas and landscaping within the 3.25 ha development area 
were considered. Using the area-weighted average method, post-development average run-off coefficients 
were calculated. The proposed stormwater management and drainage strategy includes sheet drainage, 
low slope-flat bottom vegetated swales and ditches, culverts and an extended detention dry pond equipped 
with a sediment forebay. Based on the proposed storm drainage strategy, the development area was 
divided into two post-development catchment areas A1 and A2. 
 
Drainage area A1 consists of 1.76 ha of the site on western portion of the development with a calculated 
average runoff coefficient of 0.52. Area A2 consists of 1.49 ha of the site on eastern portion of the 
development and includes the existing temple building and surrounding areas developed during phase 1 
construction. Average runoff coefficient for catchment A2 was calculated as 0.57. The total post-
development average runoff coefficient for the proposed 3.25ha development was calculated as 0.55. 
Increase in the post-development runoff coefficient is due to increase in the impervious areas such as 
asphalt driveways and parking lots, building roof, concrete etc. 
 
With a time of concentration of 10mins and calculated runoff coefficients, post-development runoff rates 
were estimated using rational method. Post development uncontrolled runoff during 2-year, 5-year and 100-
year storm events were estimated at 380.03 L/sec, 515.55 L/sec and 1104.39 L/sec, respectively. Required 
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storage volumes during each storm events were estimated using the Modified Rational Method. Which 
were estimated at 211.1 m3, 289.7 m3 and 618.4 m3 during 2-year, 5-year and 100-year storm events, 
respectively. These estimates were based on the allowable release rates specified in Section 7.3 above. 
 
A detailed stormwater management pond sizing and pond outlet structure design was carried out as per 
MECP SMPDM. In the Geotech investigation report prepared by McIntosh Perry dated July 2018, 
groundwater elevation at the site was noted to be between 1.0m-1.5m below ground surface. Due to site 
constraints such as high groundwater table and flat topography, a dry pond was chosen as the proposed 
SWM facility for achieving the quantity and quality control criteria for the proposed development. 
 
With a drainage area of 3.25 ha and 52% imperviousness, water quality volume requirement was calculated 
at 110.8 m3/ha. This equates to a total water quality volume of 360 m3. This volume calculation was based 
on a normal protection level (70% TSS removal). Additionally, extended detention volume of 130 m3 was 
calculated based on 40 m3/ha. For a dry pond, extended detention volume is included in the water quality 
volume. With the estimated quality and quantity control volumes, the proposed dry pond was designed to 
have a maximum depth of 1.0m with 4:1 side slopes. Additionally, a sediment forebay was designed to 
provide initial treatment to the stormwater runoff from the subject development. The total designed 
stormwater storage volume is 1,037 m3 out of which 134 m3 will be provided in the sediment forebay and 
903 m3 will be provided in the dry pond. Refer to Civil drawings for further details. 

With the target drawdown time/detention time of minimum 24hours, the stormwater management pond 
outlet structure was designed. The outlet structure will be a pre-cast or a cast-in-place concrete weir wall 
with a 75mm square orifice for quality control and a rectangular 0.5m wide weir for quantity control. With 
75mm square orifice, the calculated drawdown time during water quality flow rate was estimated at 27 
hours. The quantity control weir will restrict the peak flow rates during WQF, 2-year, 5-year and 100-year 
storm events to 15.03 L/sec, 82.76 L/sec, 108.19 L/sec and 230 L/sec, utilizing storage volume of 376 m3, 
458 m3, 504 m3 and 707 m3, respectively. During 100year + 20% storm events (check for climate change), 
expected peak flowrate will be 284.30 L/sec and utilized storage will be 811 m3. The proposed stormwater 
management pond will outlet into the road side ditch along Franktown Road and eventually flow to Jock 
River towards the east. 
 
In addition to extended detention dry-pond, low slope flat bottom vegetated ditches were also designed as 
per MECP design guidelines to further improve the quality of stormwater and promote infiltration and TSS 
removal by maintaining flow velocities less than 0.5 m/sec. The proposed ditches will have bottom width of 
0.8m and depth of 0.5m with min. 3:1 side slopes. The average longitudinal slopes were kept less than 
1.0% with majority of the ditch sections at 0.5%. Based on various literature review on TSS removal 
efficiency of a vegetated swale, a conservative 50% TSS removal was assumed for the proposed design. 
Therefore, the effective TSS removal from the proposed vegetated ditches and extended detentions dry 
pond will be 85%. Additionally, to prevent re-suspension of the settled sediments in the dry-pond, 
appropriate vegetation will be planted within the dry-pond as per the landscape plan. 
 
Refer to Table C4 to C14 in Appendix C for detailed stormwater management design calculations. Table 
C15 and C16 provides detailed ditch capacity and flow velocity calculations. 
 
With the above presented stormwater management design and supporting calculations, stormwater 
management quantity and quality criteria set for the subject site (phase 1 and 2 development) can be met 
successfully. 
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8 Erosion and Sediment Control 
During all construction activities, erosion and sedimentation shall be controlled by the following techniques: 
 

• Extent of exposed soils shall be limited at any given time; 

• Exposed areas shall be re-vegetated as soon as possible; 

• Minimize the area to be cleared and disruption of adjacent areas; 

• Visual inspection shall be completed daily on sediment control barriers and any damage will be repaired 
immediately. Care will be taken to prevent damage during construction operations; 

• In some cases, barriers may be removed temporarily to accommodate the construction operations. The 
affected barriers will be reinstated at night when construction is completed; 

• Sediment control devices will be cleaned of accumulated silt as required. The deposits will be disposed 
of as per the requirements of the contract; 

• During construction, if the engineer believes that additional prevention methods are required to control 
erosion and sedimentation, the contractor will install additional silt fences or other methods as required 
to the satisfaction of the engineer; and, 

• Construction and maintenance requirements for erosion and sediment controls are to comply with 
Ontario Provincial Standard Specification (OPSS) 805. 

9 Conclusions 
 
This report addresses the site servicing and stormwater management requirements for the site plan control 
application for the proposed development. Based on the analysis provided in this report, the conclusions 
are as follows:  

• Proposed phase 2 development will be serviced by the existing water well for domestic demands. The 
existing 10m000 Gallon fire water storage tank has sufficient capacity to service both building for fire 
demands as confirmed by the City fire department staff.   

• The proposed building will be serviced by a 200mm diameter sanitary sewer, which will discharge into  
a new sewage holding tank. The existing building 100mm dia. sanitary service will re-routed and 
connected to the new holding tank as well. The holding tank will discharge to the existing aerobic 
digester that was installed during phase 1 construction. It is understood that the existing septic system 
has a treatment capacity of 9,999 L/day. Pump rate from the new holding to the ex. Septic system will 
be controlled to 10,000 L/day. Therefore, the daily sewage volume treated by the ex. Septic system will 
remain the same. No additional changes are proposed to the existing septic treatment units and septic 
bed. 

• Stormwater Management criteria for the proposed development will be achieved by restricting the post-
development stormwater discharge rates up to and including the 100-year to the allowable release 
rates. 

• Additionally, quality control criteria of 80% TSS removal will be achieved by low slope and flat bottom 
vegetated ditches as well as the proposed extended detention dry pond. The anticipated TSS removal 
efficiency of the proposed stormwater management system will be 85%. 

• Temporary erosion and sediment control measures for the subject site have been identified.
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