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1. Introduction 

 

 The purpose of this analysis is to review the grading and drainage requirements for the 

development of this site identified as Union Park, formerly the Kingston Prison for Women 

(P4W), and to make recommendations for the design of on-site stormwater management works to 

meet the requirements of the City of Kingston. 

The site has been the subject of several development concepts since 2005. The P4W was 

constructed in circa 1934 and closed in 2000. The only remaining structures of the original facility 

are the former cell block and administration building noted in Appendix A as Block 2. The former 

prison walls have been removed, apart from the wall on the west limit of the site. The photo below 

shows an aerial view of the existing site. 
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2. Proposed Development 

 

 The proposed development will be developed as a plan of subdivision and consist of a mix 

of office, retail, residential, retirement home, hotel building and a park block, on five blocks 

created by plan of subdivision, and therefore subject to individual ownership. The blocks will be 

further developed through site plan approval. The blocks are identified as Blocks 1 through 8 on 

the Preliminary Plan of Subdivision in Appendix A. Maximum densities in accordance with zoning 

are as follows. 

 

Block 1: Block 1 could consist of a residential building of up to 405 residential units with 2580 m2 

of retail space. 

 

Block 2: The existing cell block, annex and administration building on Block 2 will be retained 

and converted to a residential condominium and be comprised of up to 50 units. Surface parking 

spaces on the site for Block 2 will be provided for approximately 12 vehicles and underground 

parking for 37 vehicles.  

 

Block 3: Block 3 is new construction of up to 235 units. 

 

Block 4: Block 4 will consist of up to 169 residential units, 150 hotel units and 534 m2 of 

commercial floor area.  

 

Block 5: Block 5 consists of a shared roadway and will be a dedicated park block comprised of 

approximately 4,829 square metres. Block 5 will be held and maintained by all Block owners of 

the subdivision. 

 

Block 6 and 8 are municipal are road widenings, and Block 7 is a memorial garden. 

 

3. Existing Site Conditions and Drainage 

 

 The site is located on the southwest corner of Sir John A. MacDonald Boulevard and Union 

Street, within the serviced area of the City of Kingston, and full municipal services are located 

within the general vicinity of the site. Adjacent streets are constructed to a full urban standard, with 

curb and gutter, concrete walks with storm sewers, sanitary sewers and municipal watermains. 

 

The surface drainage from this 3.28ha parcel is generally from east to southwest, to the 

existing 375mm storm sewer on King Street. There is no external drainage tributary to this site. 

The existing 375mm sewer discharges to an existing 1050mm storm sewer approximately 89m 

downstream.  Currently there is an onsite storm sewer within the parking area of the former 

prison building which discharges to Union Street. The existing King Street sewer and the Union 

Street sewer ultimately discharge to the St Lawrence River.  
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4. Proposed Site Drainage 

 

The developed portion of the site shall occupy approximately 2.82ha, while the remainder 

of the site, 0.48 ha shall be landscaped space. At this time only the common road within Block 5 

will be constructed. Drainage from the developed Blocks will be captured by the building’s 

plumbing system and/or onsite storm sewer system and discharge to the storm sewer within 

Block 5 at a controlled rate. The development of these Blocks will be subject to Site Plan 

Approval and a separate Stormwater Management Report shall be provided prior to development. 

Quantity control for the common roadway in Block 5 will be compensated for as part of the 

onsite stormwater works provided.  

 

The site storm sewer within Block 5 and will discharge to the existing storm sewer on 

King Street. The storm sewer shall be sized to convey up to 5-year event to the King Street 

sewer. A storm catchment area map depicting the areas tributary to each section of sewer and the 

corresponding storm sewer design charts are provided as Appendix C.  

 

5. Proposed Stormwater Management Requirements 

 

In accordance with the City of Kingston stormwater requirements, post-development 

runoff is to be controlled to pre-development condition.  

5.1. Quantity control 

 

In order to control post-development runoff to the required levels, controlled release and 

on-site storage are required. Storage volumes and release rates are calculated using the Modified 

Rational Method (MRM). The MRM is also published in the Regional SMP Guidelines, Water 

Quality partners of Ottawa-Carleton, March 2000. The MRM is a relatively simple method of 

calculating storage for small sites, based on small time periods, with rainfall calculated using the 

rational method. For any time period within the required range, the resultant storage is 

calculated. The time period, which produces the highest calculation, is selected as the required 

storage volume. 

 

To determine the allowable release rates the pre-development release rates during the 2, 5 

and 100-year event must first be calculated using the rational method as follows.   
 

 Q = 0.00278CIA   where  Q = release rate (m³/s) 

       C = runoff coefficient 

       I = Rainfall Intensity (mm/hr) 

       A = Drainage Area (m²) 
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The Rainfall Intensity Duration Frequency Values for the Kingston area have been 

provided by the City of Kingston as follows.  

 
     Intensity=a/(t+B)^c  

 

  2 year  where    a=389.27       5 year   where    a=551.13      100 year  where  a= 864.55                          

                B=2.798                                    B=4.592                                   B=5.077 

                           C=0.707                                   C=0.713                                   C=0.694 

  

 It is noted that the use of the Environment Canada IDF Curves is preferred, however, the 

values provided in the City of Kingston Guidelines produces a more conservative intensity as 

demonstrated below.  

 

Return 

Period
Environment Canada City of Kingston

2-year 49.09 50.84

5-year 63.65 66.07

100-year 103.83 107.82

15 minute Rainfall Intensities (mm/hr)

 
 

 

 The pre-development release rates are calculated in Appendix D. As noted, the site is 

currently developed and has been historically developed with existing buildings and parking areas. 

The pre-development release rates are calculated Appendix D, and are summarized in Table 1. 

The pre-development drainage area is delineated on Figure 1. 

 

2 year (m³/s) 5 year (m³/s) 100 year (m³/s)

0.136 0.176 0.288

Table 1 –Pre-Development Release Rates

 
  

 It is noted that the park area identified as part of Block 5 (0.48ha) has not been included 

in the pre or post development release rate calculations as this area will remain in a landscaped 

condition and does not require quantity or quality control. Therefore, the pre-development area 

has been set equal to the post-development area.  

 

Allowable release rates 
 

Post development flows from the individually developed Blocks within the subdivision 

will be required to provide on site stormwater controls in order to meet the pre development 

levels. The onsite controls will also provide quantity control for the common roadway so that 

roadway within Block 5 may drain uncontrolled.  
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 The required controlled release rates from each of the Blocks have been calculated in 

Appendix D and are summarized as follows. A detailed stormwater management report and 

design will be required for these Blocks. The lot owner is responsible for designing and 

constructing stormwater management facilities in accordance with the requirements of the City 

of Kingston. The calculated required release rates have been calculated proportionally for each 

Block based on an average runoff coefficient of 0.28. As noted, the common roadway will drain 

uncontrolled with an assigned runoff coefficient of 0.9.  

 

Description Area (ha) % Site Coefficient

2 year 

Controlled 

Rate (m³)

5 year 

Controlled 

Rate (m³)

100 year 

Controlled 

Rate (m³)

BLOCK 1 0.647 23% 0.28 0.026 0.033 0.054

BLOCK 2 0.690 25% 0.28 0.027 0.035 0.058

BLOCK 3 0.848 30% 0.28 0.034 0.044 0.071

BLOCK 4 0.361 13% 0.28 0.014 0.019 0.030

BLOCK 5 0.269 10% 0.90 0.034 0.044 0.073

Total 0.135 0.175 0.286

Table 2 –Required Controlled Release Rates

 
 

Flows from the controlled portion of the site shall be controlled through an appropriately 

sized orifice to meet pre-development release rates during the 2, 5 and the 100-year event.  

 

 As noted in Section 3, a portion of the site was tributary to the Union Street sewer by way 

of an onsite storm sewer within the parking area of the former prison building. In the post 

development condition, the controlled release from the entirety of the site will be directed to the 

existing Kingston Street sewer.  The existing King Street sewer currently conveys drainage from 

the Sir John A. Boulevard right of way, an approximate area of 1.1ha. The capacity of the 

existing 375mm sewer is estimated as 0.37m³/s from the Discharge and Velocity Table, included 

as Appendix D. The flow in the existing sewer during a 5-year storm is calculated using the 

Rational Method as 0.120m³/s, therefore the additional flow from the site (0.175m³/s) will not 

exceed the capacity of the existing sewer.  
 

5.2. Quality control  

 

Due to the proximity of the development to the Lake Ontario an “enhanced level” of 

quality control is to be implemented for this site. This level of protection corresponds to the 

long-term average removal of 80% of suspended solids.  

 

An oil/grit separator is proposed downstream of the developed area within Block 5. The 

separator shall provide 80% removal rate for the development.  Typical details are provided in 

Appendix E. 
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6. Erosion and Sediment Control During Construction 

 

 In order to control the quality of storm runoff from the site during construction, the 

following recommendations are presented and are detailed on the Erosion and Sediment 

Control Plan prepared for this development. 
 

• Silt fences (OPSD 219.110) are to be installed wherever there is a possibility of runoff 

from the construction site onto adjacent streets or properties. These silt fences are to be 

maintained during construction, and until a good growth of vegetation is obtained on all 

grassed areas, and until the new hard surfaced areas are constructed. 

 

• All areas disturbed by construction are to be reinstated as soon as possible. Damage to 

existing vegetated areas is to be minimized by fencing the work area, to maintain 

construction activities to the pre-defined areas. 

 

• Stockpiles of excavated material, or stockpiled granulars, are to be located to minimize 

the possibility of runoff beyond the construction zone. Silt fences may be required to 

contain runoff from stockpiles. 

 

 Erosion and sediment controls shall be installed prior to construction, monitored 

and maintained by the contractor until completion of the site works. These control 

measures are noted and detailed on the Erosion and Sediment Control Plan. 
 

7. Maintenance   

 

Maintenance can be broken down into two components – during construction and 

long term. 

 

Maintenance during construction 

 

Erosion and sediment controls shall be monitored and maintained by the 

contractor until completion of the site works. These control measures are shown on plans 

by Josselyn Engineering Inc. 

 

Long-term maintenance 

 

 It is recommended that the oil/grit separator inspected weekly and cleaned out as 

required for the first year of operation or until the site is fully developed and vegetation 

has been established. Following the completion of construction be cleaned out at least 
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one time per year or when the sump is 85% full or at the end of a rainfall season in 

accordance with the manufacturer’s recommendations.  

 

 The clean out of the onsite storm sewer can be accomplished with a vactor truck, 

typical of normal maintenance of a storm sewer system. Regular cleaning of catchbasins 

and sumps is recommended, to avoid flushing sediment into the drainage course. Yearly 

inspections are recommended, to carry out the maintenance procedures. 

 

 

8. Conclusions 

 

 This report is to demonstrate that adequate drainage measures have been 

incorporated into the design of the site, to meet the requirements of the City of Kingston 

to control post-development runoff to pre-development levels, during the 2, 5 and 100-

year events. Controlled release and on-site storage are to be provided on the individual 

Blocks. The development of these Blocks will be subject to Site Plan Approval and a 

separate Stormwater Management Report shall be provided prior to development. 

 

 A enhanced level of protection, 80% total suspended solids removal, is achieved 

by means of an oil/grit separator. Adequate quality control during construction can be 

achieved by implementing best management practices during construction, erosion and 

sediment controls. 

 

 Based on the above analysis, it is concluded that the servicing and grading design 

prepared for this development meets the criteria for Stormwater Management. 
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Pre Development Drainage Areas

SIDERIUS DEVELOPMENTS LTD. 

UNION PARK

101
2.8ha

THIS BLOCK WILL REMAIN IN A LANDSCAPED
 CONDITION AND DOES NOT REQUIRE QUANTITY
 OR QUALITY CONTROL. THE PRE-DEVELOPMENT
AREA HAS BEEN SET EQUAL TO THE POST-DEVELOPMENT AREA.
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Post Development Drainage Areas

SIDERIUS DEVELOPMENTS LTD. 

UNION PARK

201
0.27ha

OIL/GRIT SEPARATOR
80% REMOVAL

202
2.55ha

NOTE:

BLOCKS 1, 2, 3 AND 4 ARE TO CONTROL POST DEVELOPMENT RUNOFF TO AN
EQUIVALENT RUNOFF COEFFICIENT AS SPECIFIED ON THIS PLAN. REFER TO
STORMWATER MANAGEMENT REPORT BY JOSSELYN ENGINEERING INC.
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Preliminary Plan of Subdivision 

General Plan 
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Topographic Survey 

 

 
 

 





 

 

 

 

 

 

 

 

 

APPENDIX C 
 

Storm Sewer Design Chart 

 

 

 
 

 







 

 

 

 

 

 

 

 

 

APPENDIX D  

 
Stormwater Calculations 



Release Rates

 Pre Development Release Rates
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Undeveloped property 28150 2.82 100% 0.25 7037.53 15 50.84 0.099 66.07 0.129 107.82 0.211

Total 28150 2.82 0.25 7037.53 0.099 0.129 0.211
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Building 2164 0.22 8% 0.90 1947.51 15 50.84 0.028 66.07 0.036 107.82 0.058

Gravel 1210 0.12 4% 0.70 847.00 15 50.84 0.012 66.07 0.016 107.82 0.025

Asphalt 932.8 0.09 3% 0.90 839.52 15 50.84 0.012 66.07 0.015 107.82 0.025

Landscape 23843 2.38 85% 0.25 5960.83 15 50.84 0.084 66.07 0.109 107.82 0.179

Total 28150 2.82 100% 0.34 9594.86 0.136 0.176 0.288

Required Controlled Release Rates
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BLOCK 1 6467.2 0.65 23% 0.28 1810.82 15 50.84 0.026 66.07 0.033 107.82 0.054

BLOCK 2 6902.1 0.69 25% 0.28 1932.59 15 50.84 0.027 66.07 0.035 107.82 0.058

BLOCK 3 8481.2 0.85 30% 0.28 2374.74 15 50.84 0.034 66.07 0.044 107.82 0.071

BLOCK 4 3608.7 0.36 13% 0.28 1010.44 15 50.84 0.014 66.07 0.019 107.82 0.030

BLOCK 5 2690.9 0.27 10% 0.90 2421.81 15 50.84 0.034 66.07 0.044 107.82 0.073

Total 28150 2.82 0.34 9550.39 0.135 0.175 0.286
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King Street Sewer

Post Development Release Rates
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375mm Storm Sewer 11000.00 1.10 0.70 7700.00 20 42.68 0.091 56.18 0.120 92.40 0.249
Total 11000 1.10 0.70 7700.00 0.091 0.120 0.249
* Note: Runoff coefficients have been increased by 25% to a maximum of 0.95
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APPENDIX E 

 

Oil Grit Separator Typical Details 



Project Name: 40 Sir John A Macdonald Blvd Engineer: Josselyn Engineering
Location: Kingston, ON Contact: Nadine Berry
OGS #: 1 Report Date: 9-Mar-23

Area 2.800 ha 214
Weighted C 0.70 Particle Size Distribution FINE
CDS Model 3025 68 l/s

Rainfall 
Intensity1 

(mm/hr)

Percent 
Rainfall 
Volume1

Cumulative 
Rainfall 
Volume

Total 
Flowrate 

(l/s)

Treated 
Flowrate (l/s)

Operating 
Rate (%)

Removal 
Efficiency 

(%)

Incremental 
Removal (%)

1.0 10.8% 20.7% 5.4 5.4 8.0 96.6 10.4
1.5 10.1% 30.8% 8.2 8.2 12.0 95.4 9.7
2.0 9.1% 39.9% 10.9 10.9 16.0 94.3 8.6
2.5 7.0% 46.9% 13.6 13.6 20.0 93.1 6.6
3.0 6.9% 53.9% 16.3 16.3 24.1 92.0 6.4
3.5 4.5% 58.4% 19.1 19.1 28.1 90.8 4.1
4.0 4.5% 62.9% 21.8 21.8 32.1 89.7 4.0
4.5 4.1% 67.0% 24.5 24.5 36.1 88.5 3.6
5.0 3.8% 70.8% 27.2 27.2 40.1 87.4 3.4
6.0 5.7% 76.5% 32.7 32.7 48.1 85.1 4.8
7.0 4.5% 81.0% 38.1 38.1 56.1 82.8 3.7
8.0 3.6% 84.5% 43.6 43.6 64.1 80.5 2.9
9.0 2.3% 86.8% 49.0 49.0 72.2 78.2 1.8
10.0 1.9% 88.7% 54.5 54.5 80.2 75.9 1.4
15.0 6.1% 94.8% 81.7 68.0 100.0 58.4 3.6
20.0 2.6% 97.5% 109.0 68.0 100.0 43.8 1.1
25.0 2.0% 99.4% 136.2 68.0 100.0 35.0 0.7
30.0 0.4% 99.9% 163.5 68.0 100.0 29.2 0.1
35.0 0.1% 100.0% 190.7 68.0 100.0 25.0 0.0
40.0 0.0% 100.0% 218.0 68.0 100.0 21.9 0.0
45.0 0.0% 100.0% 245.2 68.0 100.0 19.5 0.0
50.0 0.0% 100.0% 272.4 68.0 100.0 17.5 0.0

86.6
6.5%
80.1%
96.6%

1 - Based on 44 years of hourly rainfall data from Canadian Station 6104175, Kingston ON
2 - Reduction due to use of 60-minute data for a site that has a time of concentration less than 30-minutes.
3 - CDS Efficiency based on testing conducted at the University of Central Florida
4 - CDS design flowrate and scaling based on standard manufacturer model & product specifications

CDS ESTIMATED NET ANNUAL SOLIDS LOAD REDUCTION

Rainfall Station #

CDS Treatment Capacity

Removal Efficiency Adjustment2 = 

Predicted Annual Rainfall Treated = 

BASED ON THE RATIONAL RAINFALL METHOD

Predicted Net Annual Load Removal Efficiency = 

BASED ON A FINE PARTICLE SIZE DISTRIBUTION






