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1 Background 

Jewell Engineering Inc. (Jewell) was retained by Hilden Homes to provide a functional servicing 
report and conceptual stormwater management design in order to assist PEC and approval 
agencies in understanding how the site will be serviced and stormwater will be managed.  The 
site is located on Highway 62 along the east side, just south of Crofton and across from the 
solar farm.  The site location is shown in Figure 1-1.   

The ZBA and OPA applications are intended to allow for development of the subject lands for 
commercial use.  A concept plan was prepared to potential development types in support of 
the applications.  It is envisioned that the site will develop in phases likely starting in the south 
and progressing northward.  A single access to Hwy 62 is expected to be located along the 
south side of the quarry pond.  From this point, internal private roadways will provide linkages 
to other development phases and access to Hwy 62. 

The region is rural with no municipal water or sewer services.  Development of the lands will 
rely on private services.  It is currently planned that the lands will remain in one ownership. 

 

 
Figure 1-1: Project Location (Google, 2026). 

 

  

Site Location 
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2 Water 

2.1 Domestic Demand 

The mini-storage and small business shops that are currently envisioned for the property will 
have low water use.  Water demand for mini-storage is 950L/day (Table 8.2.1.3B for 
warehouse) for a single washroom.  This would be required in Phase 1 and would be sufficient 
for all the conceived mini-storage units (Phases 1 and 2). 

The contractor shops are estimated to use 75L/person/day for hand washing and toilet 
facilities.  The number of shops may include up to 30 units with 1.5 employees per unit.  Total 
water demand in Phase 2 is 3,375 L/day.  

Total water demand is likely to be less than 10,000 L/day by full development of Phase 2.  
Future development is less certain.   

2.2 Fire Fighting Requirement 

Water supply for fire response is planned to be provided in the quarry.  The quarry depth was 
measured during late summer 2025 to be just over 3m and is reported by the owners to 
maintain this depth during dry summer periods.  The surface area of the quarry is 1,600m2 and 
the total volume is approximately 4,800m3.   

The water demand for fire fighting is determined to be 60.8 m3 following OBC requirements for 
half hour supply and the largest single building floor area of 300m2 based on the largest 
demand for the mini-storage buildings. 

The calculations are included in Appendix A. 

The OBC requires an allowance for volume to be lost during winter periods equivalent to 
600mm over the quarry.  The quarry volume available for fire fighting is thereby reduced to 
3,840m3, which is adequate to meet the expected fire suppression requirements. 

A second optional storage pond is also conceptually located in the mini-storage area that could 
be used to reduce the piping required to supply the dry hydrants.  This open pond is 700m2 in 
surface area and will be 2.6m deep, providing 1,400m3 of usable water volume. 

Locations and numbers of dry hydrant connections will be determined during site plan 
approval. 

The provincial and local policies for water supply are considered below. 
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2.3 Policy Position on Water Source 

The Provincial Policy Statement, 2024 (PPS) provides direction for planning for municipal 
growth as it relates to servicing.  Section 2.6.2 states,  

Development that can be sustained by rural service levels should be promoted. 

Further, it states in Section 3.6.4, 

Where municipal sewage services and municipal water services or private communal 
sewage services and private communal water services are not available, planned or 
feasible, individual onsite sewage services and individual on-site water services may be 
used provided that site conditions are suitable for the long-term provision of such 
services with no negative impacts. 

The Prince Edward County (PEC) Official Plan, 2021 (OP) provides vision for the County, 

Prince Edward County is, and will continue to be, an attractive rural community for 
people of all ages and abilities to live, work, visit and play. 

In Section 2.4.1b it states, 

It is anticipated that growth opportunities in the County over the next 25 years will 
include: 

ii) New housing and jobs, including tourism related jobs, located in the Rural 
Settlement Areas, on Rural Lands and on Rural Industrial Lands. 

Particular direction regarding services (water and sewer) in rural areas includes Section 4.4.1.2 
10) that states: 

Commercial, tourism, recreational and institutional uses within Rural Lands designation 
shall be permitted subject to the following criteria: 

c) the activity is limited to low water and low effluent producing uses and the site is 
capable of accommodating the use on private water and on-site private sanitary 
sewage treatment systems and does not have an adverse effect on neighbouring 
private wells. 

In summary, the direction from the PPS and the OP is that growth in Rural Land can proceed 
with provision of private services. 

Water demands can be met through: 

1. Private groundwater supply, 
2. Rainwater harvesting, 
3. Municipal water delivery. 
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In this section, all three potential supply sources will be discussed. 

2.4 Private Groundwater Supply 

The commercial type of land use that is expected will have very low water demand.  Mini-
storage use can proceed with provision of a single washroom facility.  Some municipalities 
permit mini-storage to proceed with portable toilets.  Other envisioned uses will provide small 
business owners, such as contractors, a commercial storefront from which they can store tools, 
receive supplies and plan their jobs.  This use will require a washroom facility. 

A survey of several wells in the area shows water is fresh and the recommended pump rates 
from well drillers ranges between 1 gpm to 40 gpm.  Water supply is typically derived from the 
limestone bedrock.  The location of surveyed wells is shown in Figure 2-1.  Records for the wells 
are summarized in Table 2-1 and included in Appendix A. 

 
Figure 2-1:  Well Locations 

One or more wells can be drilled into the limestone aquifer, and it is likely that sufficient supply 
can be gained. 
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Table 2-1:  Recommended Pump Rates for Adjacent Wells 

Well No. Supply Aquifer Water Condition Recommended 
Pump Rate (gpm) 

5301609 Limestone Fresh 1 

5301965 Limestone Fresh 6 

5303113 Limestone Fresh 5 

5305042 Limestone Fresh 40 

5305678 Overburden Fresh 4.5 

5304508 Limestone Fresh 25 
 

2.5 Rainwater Harvesting 

The owners have expressed interest in capturing rainwater for supply.  This is an old school 
technology that has experienced a resurgence in popularity supported by the PPS and the Low 
Impact Development (LID) manual.  Such a strategy would involve the collection of rainwater 
from roof areas and storage within cisterns or external tanks.  Rainwater harvesting is typically 
intended for non-potable use such as flushing toilets, but with the provision of adequate 
treatment can be suitable for drinking. 

Given that the proposed land use will be non-residential, rainwater harvesting presents a 
feasible solution for water supply since users would not be residing at the location and thus 
would be less susceptible to supply interruptions as can occur during drought periods. 

Annual precipitation is approximately 943mm/yr.  Assuming a water demand of 75L per 
employee per day, 250 work days per year, and a 50% capture rate, one would need a 
minimum roof area of 40m2 per employee. 

Rainwater collection and storage planning should consider the seasonality of precipitation, 
drought periods and expected use.  Storage areas can be made accessible to receive delivery of 
water in protracted drought periods. 

Rainwater harvesting can be considered as a viable option for primary supply, but that 
accommodations be made for supplemental water purchase during drought periods. 

2.6 Bulk Water Purchase 

The site operators may contract for private bulk water delivery to meet the domestic demands.  
Water is ultimately supplied from a municipal source and if this option were to be pursued, PEC 
water department should confirm their ability to provide supply.   
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3 Sewage 

Sewage disposal is planned to be via Class IV septic systems.  Given the large site area and 
anticipated layout of buildings, it may be expedient to place more than one sewage system on 
the property.  The OBC provides minimum setbacks for sewage systems from water bodies, 
wells, buildings and property lines. 

Table 3-1:  Separation Distances for Leaching Bed 

Object / Feature Considered Minimum Separation (m) 

Drilled Wells 15 

Dug Wells 30 

Surface Water Feature 15 

Property Line 3 

Reservoir (on-site quarry) 15 
 

The septic systems can be approved through the OBC until a theoretical demand of 10,000 
L/day is expected to be exceed, beyond which approval must be sought through an 
Environmental Compliance Approval (ECA) administered through the Ministry of Environment.   

The preliminary concept plan identifies potential locations for several septic systems.   

Sewage flows are estimated assuming 100% of water demands.  As per the water demand 
calculations, Phase 1 will include a single washroom facility and is expected to generate a 
sewage disposal requirement of 950 L/day (Table 8.2.1.3B for warehouse).  Phase 2 additional 
demand is expected to be 3,375 L/day assuming 100% of water demand will contribute to 
septic.  By the full buildout of Phase 2, sewage flows are expected to increase to 4,375 L/day. 

Farmington Loam soils are understood to have very shallow soils over limestone  which would 
require septic systems to have raised beds.  The individual septic systems will be designed at 
site plan approval stage at which time the distribution piping, contact area and apron will be 
sized according to the OBC and local soil conditions. 

The site constraint mapping shows the location of wetlands as well as the 30m minimum 
setbacks.  Septic systems should be placed outside of this setback.  

The property area is very substantial, and septic systems can be positioned on the property 
while respecting all setbacks and providing ample opportunity for efficient land development.  

  





 
Functional Servicing and Stormwater Management Report 
Hilden Homes 
 

8 
 

Catchment 101 

Catchment 101 is in the southwest portion of the site.  It is a smaller catchment comprising 
1.7ha that drains in a southwesterly direction toward a wetland and then to Hwy 62.  The lands 
also fall from a high of 104.5m to 102.5m at the wetland, but over a shorter distance.  The slope 
is approximately 0.7%. 

Catchment 101 is dominated with red cedar, buckthorn, prickly ash and juniper. 

Catchment 102 

Catchment 102 is located in the southeasterly portion of the site comprising approximately 
5.4ha.  It also drains from 104.5m to a wetland with ground elevation about 102.5m.  The slope 
of Catchment 102 is approximately 0.6%.  There is a large wetland present, which is a silver 
maple swamp.  The upland areas include mixed hardwood and conifer woodland and a red 
cedar wooded area.  Along the east perimeter there is a sugar maple woodland that will be 
protected. 

4.1.2 Post-Development Catchments 
Phase 1 lands will be mostly within Catchments 201 and 202, while the larger Catchment 200 
will be developed further in the future.  Preliminary calculations suggest that all the catchments 
will have imperviousness less that 25%.  Land use changes are expected to increase the 
impervious cover from the current undeveloped condition to 21% in Catchment 200, 19% in 
Catchment 201 and 22% in Catchment 202.  This is a low percentage of hard surface area and 
will tend to have a reduced impact on quantity and quality of runoff. 

During detailed design, imperviousness values will be confirmed and sizes of mitigation 
measures will be adjusted.  

Catchment 200 

The catchment is 11.5ha and is comprised of the majority of pre-development Catchment 100.  
This area will drain by surface conveyance techniques toward the northeast wetland.   

Catchment 201 

Catchment 201 is 1.7ha comprised mostly of pre-development Catchment 101 lands.  This 
catchment will drain to the southwest wetland and MTO ROW.  A small dry pond will provide 
quantity control of the return period events. 

Catchment 202 

Catchment 202 is 5.9ha and will drain to the large wetland on site in the southeast.  Catchment 
202 will contribute to a fire supply storage reservoir where some drainage will replenish losses 
due to evaporation and infiltration.  Surplus drainage will be collected by a levelling swale and 
filer strip for further attenuation and stormwater treatment. 
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4.2 Quality Target 

Stormwater water runoff in PEC is generally required to be treated before discharging to the 
natural environment.  The objective is Enhanced protection for lands within PEC.  

The proposed changes will include an increase in the coverage hardened surfaces and this is 
understood to result in water quality degradation.  Measures to treat water quality will be 
proposed.   

4.3 Quantity Target 

The proposed changes are expected to result in an increase in peak flows.  It is generally 
required to control peak flows to pre-development levels for all return period events from the 
20yr to 100-yr return periods. 

4.3.1 Modelling Method 
The larger catchments 100 and 102 are more suited to hydrologic modelling methods.  
OTTHYMO will be used for modelling peak flows and determining differences in peak flows and 
runoff volumes.  These catchments drain to large on-site wetlands.   

The smaller catchment 101 drains first to a wetland and then through Hwy 62.  This catchment 
may be modelled using the Modified Rational Method, which expands on the Rational Method 
that only provides peak flows.  The Modified Rational Method calculates the storage required 
over an independent series of time periods to reduce peak flows to pre-development levels.  
The time period that produces the maximum storage volume is selected.  The Rational Method 
formula is provided below.  An interested reader can refer to Appendix D to see examples of 
the Modified Rational Method calculations for this site. 

Equation 1:  Rational Method 

�3 
L��
�s

�u�x�r
���%�E�# 

Where: 
C = runoff coefficient 
i = intensity of precipitation at time of concentration (mm/hr) 
A = Area in hectares 

4.4 Soils 

The soils are described as Farmington Loam and muck.  The muck soils underly the wetland 
areas while the Farmington Loam soils are in the upland areas although this does not appear to 
be represented well on the soil map.  See Map SM1.   
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�x Extend drainage flow paths 

The natural drainage in this area is dominated by surface drainage to the wetlands that are 
valuable hydrologically for their ability to store runoff and provide flooding protection.  There 
are no concentrated discharge points and instead drainage is predominately sheet flow radially 
from the central height of land toward the perimeter wetlands.  The drainage concept employs 
minimal site regrading with a view to preserving the existing drainage pattern.   

The roof areas will discharge to surface where there will be some opportunity for infiltration.  
Internal drainage will generally follow existing overland flow routes with the addition of swales 
and roadside ditches where necessary.  As drainage approaches the wetland buffers, features 
such as levelling swales and buffer strips will extend the flow paths.  

4.6.5 LID Summary 
The development site design follows the LID strategies provided in the Low Impact 
Development guide and makes extensive use of techniques to preserve natural drainage 
features, adjust the layout to the site, reduce impervious areas and take advantage of natural 
drainage features.  

The LID approach to the design of the subdivision satisfies the requirements of the PPS. 
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4.7 Stormwater Management Techniques 

As discussed within the previous section, the proposed drainage scheme will make use of the 
natural drainage pathways and the extensive storage already existing within the wetlands. 

Options for water quality treatment include source controls, conveyance controls and end of 
pipe controls.  Owing to the rural nature of the site, drainage is intended to be collected and 
conveyed at surface.  Therefore, storm sewers and underground treatment technologies are 
not proposed.   

Stormwater management techniques that are proposed are briefly discussed below. 

4.7.1 Water Reuse 
The concept includes rainwater harvesting involving collection of rainwater from rooftops and 
storing in cisterns.  This concept will be expanded further during detailed design.   

Another reuse for stormwater runoff will be for fire protection.  The existing quarry will be 
maintained for supply for fire fighting and will be outfitted with a dry hydrant.  Surface water 
drainage will be directed to the quarry where possible.  A limited portion of the site can drain to 
the quarry. 

A second water collection area is planned in Catchment 202.  This will also collect stormwater 
that will be made available for fire suppression.  Stored water that exceeds the capacity of the 
storage facility will drain through the levelling swale and vegetated filter strip and then treated 
water will discharge to the wetland buffer. 

4.7.2 Enhanced Swales 
Enhanced swales are listed among infiltration technologies, but also provide filtration benefits.  
Enhanced swales are expected to be used extensively.   

4.7.3 Vegetated Filter Strips 
There is opportunity to use filter strips.  This type of technology employs infiltration, natural 
filtration and nutrient uptake in plants that can help to provide water quality improvement.  
They are suitable for areas less than 2ha and flat topography (<10% slope) and in areas of 
shallow groundwater (see Table 4-1 from MOE, 2003).   

A 3m strip of land has been reserved adjacent to the 30m wetland buffer to provide 
opportunity for a vegetated filter strip.   

4.7.4 Levelling Swales 
Levelling swales may be used in combination with the vegetated filter strips to provide grit 
collection. 
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4.7.5 Dry Pond 
Catchment 201 will drain to MTO ROW and they will require assurance that pre-development 
peak flows will not be exceeded at their ROW limit.  Since the site drains to a wetland that 
extends to and through the MTO ROW, and since infiltration measures may have limited 
success due to the shallow soils, a dry pond facility is proposed for this catchment.  This end of 
pipe facility will be privately owned and maintained. 

4.8 Quantity Controls 

Catchment 201 will require quantity controls.  Jewell proposes an end of pipe control in the 
form of a dry pond.  The dry pond will achieve target discharges for each of the 2-yr to 100-yr 
peak flows.  The pre-development peak flows and the minimum storage required to achieve the 
peak flows are presented in Table 4-1.  The greatest storage required is 297m3 in the 100-yr 
event.  Due to the shallow rock, a storage depth of 0.3m should be targeted.  This would 
require a pond area of approximately 1,000m2.  Site developers should set aside an area of at 
least 1,200m2 for the facility.  The dry pond location is presented on the SWM Concept plan in 
Appendix C.  The bottom of the pond may include clear stone for enhancement of infiltration. 

Table 4-1:  Return Period Pre-Development Peak Flows and Required Storage for Catchment 201 

Return Period 
(yr) Qpre (m3/s) Storage (m3) 

2 0.046 122 

5 0.059 155 

10 0.068 177 

25 0.079 266 

50 0.087 277 

100 0.096 297 

 

No end of pipe facility quantity controls are proposed for catchments 200 and 202.  Instead, the 
peak flows will be mitigated using a combination of the controls proposed in Section 4.7.  The 
filter strip and levelling swale will attenuate peak flows and discharge them to the onsite 
wetlands that will absorb and store the runoff. 

4.9 Quality Treatment 

The various measures suggested in Section 4.7 will be sized during detail design.  The quality 
event  
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Q = Channel Flow Capacity 
V = Channel Velocity (m/s) 
A= Flow Area (m2) 

 

Treated stormwater will receive further polishing as it flows to the wetlands through the 30m 
buffers. 

Water quality treatment can be provided using a combination of lot level and conveyance 
controls with some end of pipe facilities.  Sufficient space is available in the concept design to 
achieve the Enhanced protection target. 

4.10 Erosion and Sediment Controls 

There is a high risk of sediment release during construction activities. Typical sediment and 
erosion control measures include: 

�x Siltation fencing, 
�x Strawbale check dams, 
�x Rip-rap check dams, and 
�x Filter sock inserts in catch basins. 

Controls are to be placed downstream of all active work areas and upstream of protected 
receivers. Controls should also be placed around stockpiles of topsoil and fill materials. 

Typical OPSDs provide good instruction on the correct placement and construction of the 
controls. The controls provide some protection if they are properly maintained, but they should 
be considered last-resort measures. The most effective means of control are those which 
prevent or reduce erosion at the source. This would include diligent stabilization of exposed 
areas immediately after grading is completed. Stabilization measures include sod, erosion 
blankets, or rip-rap and filter cloth on steep slopes, as well as topsoil and hydroseed on gently 
sloped areas (with slope 10% or less). 

Existing stormwater management facilities should not be used for control of sediment. The site 
developer and contractor should actively maintain the new drainage works to remove 
accumulations of sediment within catch basin sumps. 

A silt fence should be located along the upland perimeter of all sensitive features during the 
construction process, which should be maintained until the lands have stabilized or as directed 
by the municipality. There would be benefit in maintaining this silt fence for up to 2 growing 
seasons. 

ESC measures will be specified during detailed design stages.  
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5 Conclusions 

The proposed mini-storage and commercial development is located outside of the urban 
serviced areas of PEC and will proceed with privately supplied water through private wells 
supplemented with rainwater harvesting.  Septage will be disposed on site using Class IV septic 
systems.  Water usage will be low given the larger component of development is planned to be 
occupied by mini-storage.  The contractor shops are also expected to use modest amounts of 
water. 

The private supply and disposal concept is well suited to a rural setting. 

Stormwater management objectives for Enhanced protection can be met with a combination of 
technologies including; levelling swales, filter strips, enhanced swales, rainwater harvesting, 
and a dry pond.  The large wetland setbacks will also help to provide additional polishing of 
stormwater as drainage is discharged into three perimeter wetlands on the property. 

Water quantity controls for catchment 201 will be achieved using a dry pond facility.  Drainage 
in the other catchments can be attenuated by a levelling swale and the on site wetlands.  No 
flooding impacts are expected. 

The 19.1ha site can be efficiently developed as indicated in the concept plan with private water 
supply and septic disposal.  Stormwater will be safely managed and effectively treated to the 
Enhanced protection levels.   

Prepared by 

 

Bryon Keene, P.Eng. 

Jewell Engineering Inc. 
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APPENDIX A  
Well Records and Fire Storage Calculations 

  



 

Jewell File No. 250-5890  2026-03-09 

Proposed Mini Storage 
 

Preliminary Calculations for 

On-Site Water Supply for Firefighting   
As per 2024 Ontario Building Code Compendium A-3.2.5.7 

 
Self-Service Storage Buildings - F2 occupancy  Largest Single Building Area is 300 m2  

 

Minimum supply of water in litres = Q 

Q = K  V  Stot 
 

K is the water supply coefficient from Table 1 [A-3.2.5.7]. 

K = 17 for F2 noncombustible construction with fire separations in accordance with 3.2.2. including 
loadbearing walls and columns (Option A) 

or 

K = 27 for F2 noncombustible construction with no fire separations (Option B) 

Type of Construction is to be confirmed by the building designer.  

 

V is the volume for each building and was calculated as follows: 

Volume from floor to underside of roof deck = Area at end wall x Length of building 

Ground floor to u/s eaves 2.74H x 8.1W x 37m Long  821.2 

Roof Space to u/s deck 5.47 m2 x 37 Long 202.4 

Total Building Volume V  = 1023.6 m3 

 

Stot  = Total spatial coefficient values = 1 + (Sside1 + Sside2 + Sside3 + Sside4) 

 

Worst case exposure used for calculations is a typical building with buildings on either side, with 6m 
separations. Exposure distance per side (See Figure 1 [A-3.2.5.7]) is from the building to the property 
line or to a mid-point between two buildings on the same lot. 

  

3m North side (6m between buildings, divided by 2) SN=0.5 

3m South side (6m between buildings, divided by 2) SS=0.5 

8 m East side (to centreline of road)  SE=0.2 

>10m West side (no buildings)  SW=0 

Stot  = 1 + (0.5+ 0.5 + 0.2 + 0) = 2.2 

 



 
 

Option A 

Q = 17 x 1024 x 2.2 = 38 298 L   

 

Or 

 

Option B 

Q = 27 x 1024 x 2.2 = 60 826 L  

 
 

Minimum Water Supply Flow Rate  Table 2 

 

 = 1 800 L/min. (for 1 storey, <600 m2) for 30 minutes, regardless of construction. 

 = 1 800 L x 30 minutes = 54 000L 

 

In the case of Option A, this number will govern. 

 

 

  

OPTION A - The minimum supply of water for firefighting is 54 000L  

for a noncombustible building with fire separations. 

 
 

OPTION B - The minimum supply of water for firefighting is 60 826 L  

for a noncombustible building without fire separations. 
 

  

 

Prepared by 

  
Julie Otis, B.Arch. 
Jewell Engineering Inc. 
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                     Environment and Climate Change Canada  
                 Environnement et Changement I oyenne I ues  Canada 
                                         
           Short Duration Rainfall Intensity - Duration - Frequency Data  
          Données sur l �¶intensité, la durée et la fréquence des chutes  
                            de pluie de courte durée  
                                         
                 Gumbel �± Method of moments/Méthode des moments  
                                         
                                   2021/03/26  
                                         
  
 BELLEVILLE                                             ON        6150689        
 (composite)          
 Latitude:  44 9 �¶N     Longitude: 77 23 �¶W    Elevation/Altitude: 76         m  
  
 Years/Années :  1960 �± 2016          # Years/Années :     44    
  
  

  
Table 1 : Annual Maximum (mm)/Maximum annuel (mm)  
  

  
          Year  5 min 10 min 15 min 30 min    1 h    2 h    6 h   12 h   24 h  
         Année 
          1960    6.3    9.1   12.4   23.4   25.4   35.1   53.8   55.1   55.9  
          1961    6.1    7.9    8.9   12.2   18.0   18.8   23.9   34.0   36.3  
          1963   12.4   19.0   23.1   28.4   30.7   31.0   31.0   31.7   44.4  
          1964    4.3    5.6    7.4   12.2   12.4   20.6   45.2   45.7   45.7  
          1966    6.3    8.9   10.4   11.9   13.2   16.0   32.8   37.8   38.1  
          1967    7.4    9.9   10.4   10.4   11.9   13.2   26.4   42.4   58.7  
          1968    7.9   11.9   13.7   18.5   21.8   27.2   43.9   57.1   57.1  
          1969    5.8    9.7   13.0   17.5   24.4   31.0   37.8   43.2   62.2  
          1971    7.4   11.4   13.0   23.9   25.1   25.4   25.7   25.7   32.5  
          1972    9.4   10.7   11.7   12.4   14.7   20.6   28.2   33.5   50.5  
          1973    7.4   10.7   11.9   18.0   21.3   21.8   37.3   45.5   48.0  
          1974   10.9   15.2   17.8   25.4   25.4   25.4   34.3   42.7   42.7  
          1977    4.8    8.1    9.9   14.7   25.1   30.2   60.5   66.0   66.0  
          1980   13.2   16.9   19.0   20.5   20.5   34.6   46.9   47.6   59.6  
          1981  - 99.9  - 99.9   13.3   25.5   29.4   34.6   46.2   49.2   57.4  
          1982    4.6    8.5   10.1   14.2   18.3   24.7   39.8   45.0   45.0  
          1983    6.5    8.9   10.5   18.4   22.2   30.7   39.6   39.6   50.3  
          1984    5.1    8.1   10.1   11.3   19.7   23.7   33.4   51.4   55.1  
          1985   10.5   16.2   20.0   27.0   27.4   42.3   42.3   44.5   44.5  
          1986    9.1   14.4   16.4   23.2   25.2   35.0   59.2   68.8   78.9  
          1987    4.3    6.6    9.3   14.2   24.7   37.1   39.2   39.2   39.2  
          1988    3.7    6.2    7.4    8.6    9.2   10.6   20.8   22.2   28.2  
          1989   14.5   16.7   17.9   18.4   24.2   24.2   27.7   27.7   37.7  
          1990    6.9    8.3   10.0   12.3   13.6   20.8   29.7   34.8   38.7  
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          1991    8.5   13.8   18.5   18.8   32.0   32.4   32.4   32.4   32.7  
          1992    6.3    7.6    8.4   13.2   18.8   21.9   38.2   48.3   50.1  
          1993    8.2   15.8   23.6   28.3   28.3   28.3  - 99.9  - 99.9   69.6  
          1994    8.8   10.2   14.5   18.3   23.6   25.5   38.2   49.2   52.8  
          1995    8.0   12.9   14.9   19.3   27.5   31.5   48.5   58.5   67.3  
          1996    6.9   10.4   13.4   19.2   25.1   41.3   41.5   53.8   53.8  
          1997   10.3   16.8   20.9   25.5   42.8   50.0   56.0   56.0   56.0  
          1998    9.5   12.1   15.1   22.1   25.0   32.6   38.6   38.6   50.2  
          1999    9.6   13.1   17.9   23.2   29.4   36.9   42.8   72.7   72.7  
          2000   10.4   13.4   14.7   16.8   29.0   39.8   52.0   52.4   53.0  
          2001    7.4   10.1   11.0   11.8   16.7   17.4   21.2   31.6   39.8  
          2002    7.1    9.4   14.0   21.0   22.4   26.0   39.4   44.2   49.8  
          2003    7.6   13.5   20.1   26.2   27.0   27.0   31.1  - 99.9   56.2  
          2004   14.4   22.1   28.8   33.3   33.3   49.0   89.9  114.4  124.5  
          2006    9.0   14.7   18.8   19.5   19.5   19.5   37.3   42.7   59.8  
          2009    6.3   10.7   14.1   20.2   21.7   30.6   36.9   52.3   68.0  
          2011   12.7   20.3   25.8   31.1   39.7   44.3   49.1   49.1   51.2  
          2012    6.2   11.3   16.1   26.0   30.0   30.8   44.4   64.6   65.4  
          2013    7.4   11.6   15.7   19.3   21.5   23.2   29.0   32.8   33.9  
          2014    7.7   12.0   14.7   16.6   18.1   26.7   34.0   42.4   63.2  
          2015    5.3    8.5   11.4   17.0   29.0   48.2   56.4   60.6   73.7  
          2016    7.0    9.8   14.7   22.9   24.4   24.6   32.2   41.6   41.6  
        ---------------------------------------------------------------------  
        # Yrs.     45     45     46     46     46     46     45     44     46  
        Années  
          Mean    8.0   11.8   14.7   19.4   23.7   29.2   39.9   47.0   53.4  
       Moyenne 
     Std. Dev.    2.6    3.8    4.9    5.9    6.8    9.2   12.5   15.5   16.1  
    Écart - type  
         Skew.   0.80   0.78   0.86   0.26   0.30   0.43   1.54   1.96   1.88  
   Dissymétrie  
      Kurtosis   3.48   3.43   3.72   2.61   3.95   3.11   7.71  10.31  10.23  
  
          * - 99.9 Indicates Missing Data/Données manquantes  
  
 Warning: annual maximum amount greater than 100 - yr return period amount  
 Avertissement : la quantité maximale annuelle II oyenn  la quantité  
                 pour une période de retour de 100 ans  
          Year/Année      Duration/Durée        Data/Données          100 - yr/ans  
                2004               6 h                  89.9                78.9  
                2004              12 h                 114.4                95.6  
                2004              24 h                 124.5               104.0  
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Table 2a : Return Period Rainfall Amounts (mm)  
           Quantité de pluie (mm) par période de retour  
  

  
 Duration/Durée        2        5       10       25       50      100   #Years  
                  yr/ans   yr/ans   yr/ans   yr/ans   yr/ans   yr/ans   Années  
          5 min      7.6      9.9     11.4     13.3     14.8     16.2       45  
         10 min     11.1     14.5     16.7     19.5     21.5     23.6       45  
         15 min     13.9     18.2     21.0     24.6     27.3     29.9       46  
         30 min     18.4     23.6     27.1     31.4     34.7     37.9       46  
          1 h       22.6     28.5     32.5     37.5     41.3     45.0       46  
          2 h       27.7     35.8     41.1     47.9     52.9     57.9       46  
          6 h       37.8     48.8     56.1     65.3     72.2     78.9       45  
         12 h       44.5     58.1     67.2     78.6     87.1     95.6       44  
         24 h       50.8     65.0     74.5     86.4     95.2    104.0       46  
  

  
Table 2b :  
  
 Return Period Rainfall Rates (mm/h) �± 95% Confidence limits  
 Intensité de la pluie (mm/h) par période de retour �± Limites de confiance de 
95% 
  

  
 Duration/Durée        2        5       10       25       50      100   #Years  
                  yr/ans   yr/ans   yr/ans   yr/ans   yr/ans   yr/ans   Années  
          5 min     90.7    118.5    136.9    160.1    177.4    194.5       45  
                +/ -   8.4 +/ -  14.2 +/ -  19.2 +/ -  25.9 +/ -  31.0 +/ -  36.1       45  
         10 min     66.8     86.8    100.0    116.7    129.1    141.4       45  
                +/ -   6.1 +/ -  10.2 +/ -  13.8 +/ -  18.6 +/ -  22.2 +/ -  25.9       45  
         15 min     55.5     72.7     84.0     98.4    109.1    119.6       46  
                +/ -   5.2 +/ -   8.7 +/ -  11.7 +/ -  15.8 +/ -  18.9 +/ -  22.0       46  
         30 min     36.9     47.3     54.2     62.9     69.3     75.8       46  
                +/ -   3.1 +/ -   5.3 +/ -   7.1 +/ -   9.6 +/ -  11.5 +/ -  13.4       46  
          1 h       22.6     28.5     32.5     37.5     41.3     45.0       46  
                +/ -   1.8 +/ -   3.0 +/ -   4.1 +/ -   5.5 +/ -   6.6 +/ -   7.7       46  
          2 h       13.8     17.9     20.6     24.0     26.5     29.0       46  
                +/ -   1.2 +/ -   2.0 +/ -   2.8 +/ -   3.7 +/ -   4.5 +/ -   5.2       46  
          6 h        6.3      8.1      9.4     10.9     12.0     13.2       45  
                +/ -   0.6 +/ -   0.9 +/ -   1.3 +/ -   1.7 +/ -   2.0 +/ -   2.4       45  
         12 h        3.7      4.8      5.6      6.6      7.3      8.0       44  
                +/ -   0.3 +/ -   0.6 +/ -   0.8 +/ -   1.1 +/ -   1.3 +/ -   1.5       44  
         24 h        2.1      2.7      3.1      3.6      4.0      4.3       46  
                +/ -   0.2 +/ -   0.3 +/ -   0.4 +/ -   0.5 +/ -   0.7 +/ -   0.8       46  
  

  
Table 3 : Interpolation Equation / Équation d �¶interpolation: R = A*T^B  
  
R = Interpolated Rainfall rate (mm/h)/Intensité interpolée de la pluie (mm/h)  
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RR = Rainfall rate (mm/h) / Intensité de la pluie (mm/h)  
 T = Rainfall duration (h) / Durée de la pluie (h)  
  

  
       Statistics/Statistiques       2      5     10     25     50    100  
                               yr/ans yr/ans yr/ans yr/ans yr/ans yr/ans  
      Mean of RR/Moyenne de RR   33.1   43.0   49.6   57.9   64.0   70.1  
    Std. Dev. /Écart - type (RR)   31.6   41.3   47.7   55.8   61.9   67.8  
        Std. Error/Erreur - type    7.6    9.6   10.9   12.6   13.9   15.1  
               Coefficient (A)   20.5   26.5   30.5   35.5   39.3   43.0  
         Exponent/Exposant (B) - 0.676 - 0.677 - 0.678 - 0.679 - 0.679 - 0.679  
 Mean % Error/% erreur IV oyenne     8.5    8.1    8.0    7.8    7.7    7.7  
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APPENDIX C  
Concept Plan and Catchment Drawings 
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