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1 INTRODUCTION 

Kollaard Associates was retained by Rohit Communities Ontario Inc. to complete a Stormwater 
Management  Report  for  a  proposed  residential  development,  consisting  of  two  6‐storey 
apartment buildings. 

This  report  will  summarize  the  stormwater  management  (SWM)  design  requirements  and 
proposed  works  that  will  address  stormwater  flows  arising  from  the  site  under  post‐
development conditions.   The report will  identify any stormwater servicing concerns and also 
describe any measures to be taken during construction to minimize erosion and sedimentation.  
This report will also address the capacity of the existing municipal storm sewer to hydraulically 
convey the stormwater runoff from the site.   

The proposed development is located at 3430 Carling Avenue, Ottawa, Ontario. The property is 
on the south side of Carling Avenue between Ullswater Drive and Crystal Beach Drive. 

The site has a  total area of 0.62 hectares and  is currently occupied by a 1‐storey commercial 
building.  It  is  understood  that  the existing building will  be  removed and  two new  residential 
buildings  with  approximate  footprints  of  1342  square  meters  and  1270  square  meters 
respectively  will  be  constructed.  The  proposed  development  is  to  consist  of  a  two  6‐storey 
buildings interconnected by 2 levels of underground parking. 

On‐site  stormwater  detention will  be  provided  and  the  discharge  rate  from  the  stormwater 
storage will be restricted to ensure that the post‐development runoff rate from the site during 
a 1 to 100 year design storm will be less than or equal to the predevelopment runoff rate for a 
5  year  design  storm  event  with  a  runoff  coefficient  of  0.5.    The  stormwater  storage 
requirements will be met for all design storm events up to and  including the 100‐year design 
storm on the roofs of the proposed buildings and in a cistern along the east wall of the P2 level 
of the underground parking. 

Calculations  of  the  required  storage  volumes  have  been  prepared  based  on  the  modified 
Rational Method as identified in Section 5.4 and Section 8.3.10.3 of the City’s Sewer Guidelines. 

Design of the stormwater management system was completed in conformance with the City of 
Ottawa Sewer Design Guidelines (October 2012 as amended).    
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2 STORMWATER DESIGN 

2.1 Background 
The  majority  of  the  runoff  from  the  existing  property  currently  drains  by  a  combination  of 
overland sheet flow towards the north flowing onto Carling Avenue, and into a storm manhole 
which outlets to the storm sewer along Carling Avenue. 

The Storm sewer along Carling Avenue to  the west of  the site consists of a 525mm diameter 
concrete  pipe,  which  increases  in  size  to  600mm  at  storm manhole MHST52076.  The  storm 
sewer  directly  adjacent  to  the  site  along  Carling  Avenue  consists  of  a  600  mm  diameter 
concrete pipe. The diameter of the storm sewer increases to 675mm diameter east of the site 
at storm manhole MHST52081.       

 

2.2 Stormwater Management Design Criteria 
The  SWM  design  criteria  was  provided  by  the  City  of  Ottawa  as  a  part  of  a  previous  SWM 
project  completed by  J.J  Richards & Associates  Limited.  (JLR No.:  3114‐001).  The  stormwater 
management  criteria  was  summarized  in  the  Pre‐Consultation  Meeting  Notes  (Included  in 
Appendix C).  

2.2.1 Quantity Control Design Criteria 

The quantity control design criteria were provided by the City of Ottawa and are as follows: 

 Design Storm for receiving sewer:  5‐design Storm; 

 Runoff Coefficient to model pre‐development conditions is to be the lesser of C = 0.5 or C = 
pre‐development; 

 Time of Concentration (Tc) to be calculated. Minimum Tc = 10 minutes; 

 The post‐development runoff rate from a 100‐year storm event is to be controlled to the 5‐
year pre‐development runoff rate.  

 Storm sewers  to be designed and sized based on  the  rational  formula and  the Manning’s 
Equation under free flow conditions for the 5‐year storm using a 10‐minute inlet time. 

 If  underground/inline  stormwater  storage  is  proposed,  an  average  release  rate  equal  to 
50%  of  the  determined  peak  allowable  rate  must  be  used.  Otherwise,  disregard  the 
underground/inline  storage  as  available  storage  or  provide  modeling  to  support  the 
proposed design.  
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2.2.2 Quality Control Design Criteria 

Quality  control  criteria  were  provided  by  the  City  of  Ottawa.  The  stormwater  management 
criteria consist of the following: 
 

 Quality control for the subject site shall be 80% TSS unless it can be demonstrated that 
quality control for the stormwater discharge is being treated downstream. 

 

2.3 Stormwater Quantity Control 

2.3.1 Methodology 

The peak flow and runoff rates for quantity control purposes during both Pre‐Development and 
Post‐Development  stages  of  the  project  were  calculated  using  the  rational  method.    The 
rational method  is a common and  straightforward calculation, which assumes  that  the entire 
drainage area is subject to uniformly distributed rainfall.  The formula is:  

 

Q
CiA


360

 

Where  
 Q is the Peak runoff measured in m3/s 
 C is the Runoff Coefficient, Dimensionless 
 A is the runoff area in hectares 
i is the storm intensity measure in mm/hr 
 
All values for intensity, i, for this project were derived from IDF curves provided by the City of 
Ottawa  for  data  collected  at  the  Ottawa  International  airport.    For  this  project  two  return 
periods were considered, 5 and 100‐year events.  The formulas for each are: 
 
5‐Year Event 

  814.0053.6

071.998




ct
i  

 
100‐Year Event 

  82.0014.6

688.1735




ct
i  

 
Where tc is time of concentration 
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2.3.2 Runoff Coefficients 

Runoff coefficients  for  impervious surfaces  (roofs, asphalt, and concrete) were  taken as 0.90, 
gravel areas were taken as 0.60, patio stones were taken as 0.7 and pervious surfaces (grass) 
were taken as 0.20.  
 
A 25% increase for the post development 100‐year runoff coefficients was used as per City of 
Ottawa guidelines.  

2.3.3 Pre-development Site Conditions  

As previously indicated, the site is located at 3430 Carling Avenue. The property has a total area 
of about 0.62 hectares and is currently occupied by a 1 ‐storey commercial building. 

The  adjacent  property  to  the  west  is  a  community  of  mid‐rise  apartment  buildings  and 
townhouses serviced with an asphalt parking lot. Limited topographic data and available aerial 
photography  indicate  that  the  abutting  parking  lot  drains  away  from  the  subject  site  and  as 
such will not contribute offsite runoff to pre‐development conditions. 

The adjacent property to east is a 1 storey commercial building used as the diner with a joined 
gas station which is serviced by an asphalt parking lot. Limited topographic data and available 
aerial maps indicate that the abutting parking lot drains away from the subject site and as such, 
will not contribute to offsite runoff to pre‐development conditions.  

The adjacent properties to the south consist of single family dwellings with soft landscaping in 
the  north  (rear)  yards with  a  hedge  separating  the  subject  side  from  the  neighbouring  lots. 
Limited topographic data and available aerial maps indicate that the abutting lots have a high 
point in the rear yard that drains away from the subject site, and as such will not contribute to 
offsite runoff to pre‐development conditions. 

Drawing 220978‐PRE Pre‐development Conditions shows the pre‐development conditions and 
catchment areas considered for the proposed development.  

2.3.4 Time of Concentration 

The time of concentration  for pre‐development conditions was determined by the use of  the 
Bransby‐William’s Formula. The maximum length of flow under pre‐development conditions is 
about 100 metres towards a catch basin in the asphalt parking lot, which outlets to the existing 
600mm storm sewer along Carling Avenue, and about 50 metres  towards  the north property 
line along Carling Avenue. The existing ground surface is sloped to the catch basin in the asphalt 
parking  lot at about 0.2 percent and  toward Carling Avenue at about 0.6  to 1.5 percent. The 
existing ground surface  is mostly covered with asphaltic concrete pavement and has a  runoff 
coefficient for pre‐development conditions of 0.83 as  indicated in section 2.3.5 of this report.  
The Bransby William’s formula was used on the portion of the parking lot which drains into the 
existing  storm manhole, which  outlets  into  the  existing  storm  sewer  on  Carling Avenue.  The 
Bransby Williams Formula is: 
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 From the formula, a length of 100 metres, combined with a slope of 0.2 percent and an asphalt 
pavement  surface  results  in  an  inlet  time  of  about  8.3 minutes.  Since  the minimum  time  of 
concentration  to  be  used  is  10 minutes,  a  time  of  concentration  of  10 minutes was  used  to 
model pre‐development conditions and post‐development uncontrolled runoff conditions.     
 

2.3.5 Pre-development Runoff Coefficient 

Pre‐development site conditions are summarised in the following Table 2‐1. 
 
Table 2‐1 – Summary of Pre‐Development Runoff Coefficients 

 
PRE-DEVELOPMENT 

Description 

Runoff Coefficient Area 
(ha) 5-year 100year 

   0.616 

Gravel 0.60 0.75 0.000 

Asphalt/ Concrete/ Roof 0.90 1.00 0.556 

Patio Stones/Pavers 0.70 0.88 0.000 

Grass 0.20 0.25 0.060 

Weighted Average C 0.83 0.92   

 

It is understood that pre‐development conditions will be considered as the lesser of current 
conditions or conditions resulting in a runoff coefficient of 0.5. 

Based on  the existing ground cover  the pre‐development  runoff coefficient was calculated  to 
be  0.82.  However,  the  predevelopment  runoff  coefficient  used  for  the  purpose  of  this 
stormwater management design is C = 0.5. 

2.3.6 Pre-development Flow Rate 

Using the IDF curve formula for the Ottawa International Airport with a time of concentration 
of 10 minutes results  in a rainfall  intensity of 104.19 mm/hr for a 5 year design storm.  Using 
the  Rational  Method,  the  previously  calculated  runoff  coefficients  and  a  storm  intensity  of 
104.19 mm/hr, the pre‐development runoff rate for the 5‐year storm is: 

5 year = 2.78 x 0.5 x 104.19 x 0.616= 89.3 L/s 
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In keeping with the stormwater management criteria, the total allowable runoff rate from the 
site is equal to the pre‐development runoff rate occurring during a 5 year storm event.  As such, 
the total allowable post‐development runoff rate for the site is 89.3 L/s. 

2.3.7 Post-Development Controlled and Uncontrolled Areas 

For  the  purposes  of  this  storm  water  management  design,  the  site  has  been  divided  into 
uncontrolled  and  controlled  areas  as  outlined  on  drawing  220978‐SWMP  Stormwater 
Management  Plan  and  Catchment  Areas.  The  site  has  one  uncontrolled  area,  and  three 
controlled areas.  

The site has one uncontrolled area. Since the building's underground parking footprint occupies 
the majority of the site, there is insufficient area available adjacent to the buildings to provide 
for appreciable detention and storage. As such, all of the surface areas in between the footprint 
of  the  building  and  the  respective  property  lines  are  considered  as  one  uncontrolled  area 
(UA1).  UA1  has  an  area  of  0.209  ha  and  is  comprised  of  a  combination  of  landscaped  grass 
areas,  landscaped stone areas at the building entrances, a portion of the asphalt driveway on 
the northern portion of the lot, and concrete surfaces at the garage entrance. Runoff from UA1 
will be conveyed by surface flow and shallow swales without restriction to Carling Avenue. 

 The first controlled area  is comprised of the main roof of the west building. This roof area  is 
considered as catchment 1 (CA1‐west roof). The roof has an area of 0.134 ha.    The west roof 
will be constructed to accommodate stormwater storage.   Outlet  from the upper roof will be 
restricted by  ten WATTS Accutrol Roof Drains  (with adjustable  flow control) which will direct 
the roof discharge to internal stormwater plumbing that discharges to the storm service lateral 
connected to Carling Avenue north of the site. 

 The second controlled area is the main roof of the east building. This roof area is considered as 
catchment 2 (CA2 – east roof). The east roof section has an area of 0.128 ha. CA2 will also be 
constructed  to  accommodate  stormwater  storage.    Discharge  from  the  east  roof  will  be 
restricted  by  ten WATTS  Accutrol  Roof  Drains  (with  adjustable  flow  control)  which  will  also 
direct the discharge to the internal stormwater plumbing.   

The third controlled area  is  the surface  level parking and adjacent  landscaping along the rear 
(south)  of  the  buildings.  The  surface  runoff  from  the  parking  area  is  to  be  captured  and 
conveyed by trench drains into maintenance hole CBMH‐MH2 and catch basins CB1, CB2, and 
CB3. The surface runoff from the landscaped area south of the surface parking is be captured 
by shallow swales that will convey the runoff to rear‐yard catch basins.  The maintenance holes, 
catch basins and rear yard catch basins will  convey  the runoff by means of a storm sewer  to 
maintenance  hole  STM MH1 which will  in  turn  discharge  to  a  cast  in  place  concrete  cistern 
located  against  the  east  wall  in  the  parking  garage  at  the  P2  Level.  The  cistern  will  be 
discharged by means of a duplex cistern pumping system to be determined by the mechanical 
engineer, which will  restrict  the discharge  from the cistern during and  following a  rain  storm 
event. 
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 The following table provides a summary of the post development conditions.  

Table 2‐2 – Summary of Post‐Development Site Conditions 

Catchment 
Area ID. 

Runoff Coefficient 
(5yr) 

Runoff  Coefficient 
(100yr) 

Catchment  Area 
(Ha) 

Controlled CA1 
(west roof) 

0.90  1.00  0.134 

Controlled CA2 
(east roof) 

0.90  1.00  0.127 

Controlled CA3  0.60  0.68  0.174 

Uncontrolled 
UA1 

0.39  0.46  0.181 

Total      0.616 

2.3.8 Uncontrolled Runoff 

Flow  from the uncontrolled area will be directed without  restriction  towards Carling Avenue. 
The  maximum  allowable  release  rate  from  the  controlled  area  equals  the  allowable  post 
development runoff rate minus the 100‐year runoff rate from the uncontrolled portion of the 
site.  

A post‐development time of concentration of 10 minutes corresponds to a storm  intensity of 
104.19  mm/hr  and  178.56  mm/hr  during  the  5‐year  and  100‐year  design  storm  events 
respectively.    The  runoff  rate  from  the  uncontrolled  areas was  calculated  using  the  Rational 
Method.  

 

The  uncontrolled  runoff  for  the  5  year  and  100  year  design  storm  events  are  as  follows 
(calculations are provided in Appendix A):   

5 year = 2.78 x 0.39 x 104.19 x 0.181= 20.4 L/s 

100 year = 2.78 x 0.46 x 178.56 x 0.181= 41.3 L/s 

2.3.9 Allowable Release Rate 

The City of Ottawa requires that post‐development stormwater runoff rate during a 100 year 
design  storm  event  be  limited  to  be  less  than  or  equal  to  the  pre‐development  runoff  rate, 
calculated assuming a maximum runoff coefficient of C=0.5, during a 5 year design storm event. 
To control runoff  from the site  it will be necessary to  limit post‐development flows, from the 
controlled areas, for all design storm events up to and including the 100‐year event using onsite 
inlet controls.   
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The allowable release rate from the controlled areas of the site is equal to the total allowable 
runoff rate from the site less the runoff rate from the uncontrolled areas. 

 
Qcontrolled = Qtotal allowable ‐ Quncontrolled 
 
For the 5‐year Storm event 
Qcontrolled= 89.3 – 20.4 L/s = 68.9 L/s 
 
For the 100‐year Storm event 
Qcontrolled= 89.3 – 41.3 L/s =48.0 L/s 
 
Since  the allowable  release  rate  for a 100 year design storm event  is  less  than  the allowable 
release rate for a 5 year design storm event, the flow restriction for the 100 year design storm 
will govern.  As such, the maximum allowable release rate from the combined controlled areas 
of CA1, CA2 and CA3 is limited to 48.0 L/s for a 100 year storm event.  

2.3.10 Post Development Restricted Flow and Storage 

Runoff generated on site in excess of the allowable release rate will be temporarily stored on 
both  roof  structures;  the west  roof  (CA1) and east  roof  (CA2) and  in a cast  in place concrete 
cistern along the east wall in the parking garage at the P2 level (CA3).  The stored water will be 
released  or  discharged  during  and  following  the  storm  event  at  a  controlled  rate  from  each 
catchment area such that the total release rate is less than or equal to the maximum allowable 
release rate from the combined controlled areas. 

Storm water  runoff  from  the  roof  CA1  (west  roof) will  be  controlled  by  ten  (10)  roof  drains 
fitted with weirs  for  flow  control.  The  roof  drains will  be WATTS  Large  area  single  slot  roof 
drains with adjustable flow control (RD‐100‐A1). The weir opening will be adjusted to the three‐
quarters open setting.  

Storm water runoff from the roof CA2 (east roof) will be controlled by ten (10) roof drains fitted 
with weirs for flow control. The roof drains will be WATTS Large area single slot roof drains with 
adjustable flow control (RD‐100‐A1). The weir opening will be adjusted to the fully open setting. 

Stormwater runoff from CA3, which is comprised of the surface level parking area and adjacent 
landscaped area between the surface parking and the building, will be controlled by a cistern 
pumping  system within  the  cistern  at  the  P2  parking  level.  The  discharge  rate  of  the  pump 
system will  be  limited  to  ensure  that  the  total  allowable  release  rate  does  is  not  exceeded. 
There will be no ground surface storage on the site.   

The  roof  drain  weir  opening  settings  and  the  cistern  pump  settings  have  been  selected  to 
ensure  that  the  total  allowable  combined  controlled  area  release  rate  is  not  exceeded while 
ensuring that the available storage capacity on each roof and below grade is also not exceeded.  
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Calculations for available rooftop storage and cistern are summarized in Appendix A. Roof drain 
specifications are provided in Appendix B. 

The  following  tables  present  a  summary  of  the  controlled  and  uncontrolled  runoff  for  each 
catchment and the required storage resulting from the restriction in flow rate. 

Table 2‐3 – Summary of Runoff Rates and Storage  

Catchment  
Area ID. 

Outlet Location  100‐year design Storm 

Release 
Rate 
(L/s) 

Required 
Storage Volume

(m3) 

Required 
Storage depth 

(m) 

Available 
Storage 
(m3) 

UA1  Carling Avenue 
40.6  N/A 

 
N/A 

N/A 

CA1 (west roof)  Storm sewer  15.4  35.2  0.15  35.83 

CA2 (east roof)  Storm Sewer  16.8  30.5  0.15  30.64 

CA3 (parking lot)  Storm Sewer  10.0  36.3  1.70  57.6(1) 

Total Storm 
Runoff Rate 

 
82.8   

 
 

1) Assumes a total storage depth in the cistern of 2.6 m and an available or active storage depth 
of 2.4 m.   
 
The total allowable runoff rate from the site was 89.3 L/s.  The total actual runoff rate during a 
100 year design storm event is 82.8 L/s which is less than the total allowable runoff rate.   
Refer to Appendix A for a detailed summary of the stormwater management.  

2.3.11 Rooftop Storage 

Rooftop storage will be provided in CA1 (west roof), and CA2 (east roof). 

The storage on the upper roof, CA1, will consist of 10 sections each containing an outlet drain 
as  previously  discussed.  The  remaining  roof  area will  be  divided  into  ten  sections.    The  roof 
drainage  plans  obtained  from  the  Architect  have  been  included  in  Appendix  B.  The  divide 
between  each  of  the  quadrants  has  been  set  at  0.1 m  high  relative  to  the  drain. When  the 
water is less than 0.10m high relative to the drain, water will be confined within each of the ten 
quadrants. Water levels in excess of 0.1m will result in overflow of the separation between the 
quadrants and the stored water will be able to drain through any of the quadrants should one 
or more drains become inoperable. Additionally the roof will be fitted with overflow scuppers 
located at 0.15m relative to the drains. In the event that ponding occurs during a storm event 
which significantly exceeds the required storage during a 100 year storm event, or if some or all 
drains become plugged water can outlet from the roof and will  land on the uncontrolled area 
below and ultimately deposit into the storm drains located on the adjacent street. The roof top 
storage has been designed to prevent standing water from pooling and is designed with a slope 
of 1.5%. 
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The storage on the east roof, CA2, will consist of ten similar sections, each with an outlet drain 
as  previously  discussed.  The  east  roof  will  have  a  minimum  slope  of  1.5%.  The  separation 
between the ten sections will overflow above an elevation of 0.09m relative to the elevation of 
the drains. The roof will be fitted with overflow scuppers at 0.15m relative to the drains at the 
perimeter of the building.  

Routing of  the  internal  storm pipe directing water  from  the  roofs  to  the  storm  lateral  is  the 
responsibility of the mechanical engineer. 

2.3.12 Underground Storage 

The surface runoff from the parking area is to be captured and conveyed by trench drains into 
maintenance hole CBMH‐MH2 and catch basins CB1, CB2, and CB3. The surface runoff from the 
landscaped area south of the surface parking is be captured by shallow swales that will convey 
the  runoff  to  rear‐yard  catch  basins.    These maintenance  holes,  catch  basins  and  rear  yard 
catch basins will discharge to a cistern located along the east wall inside the parking garage at 
the P2 level.  The soft landscaping area to the south of the proposed surface parking area is to 
be  drained  by  shallow  swales  into  RYCB,  which  directly  connect  to  the  above  mentioned 
CBMH’s and STM’MH’s. 

The cast in place concrete cistern will be fitted with a waterproof flexible liner to prevent leaks 
if  cracks occur  in  the cast  in place concrete and  to protect  the concrete  from  the potentially 
damaging effects of dissolved  salts  in  the  runoff.    The cistern will be constructed against  the 
east foundation wall and will extend south from the mechanical room located at the northeast 
corner of the P2 parking level.  The cistern floor will consist of the parking garage floor and will 
be supported by the compacted granular base below the floor level.  The proposed cistern will 
have  nominal  dimensions  of  8 meters  long  by  3 meters wide.  It  is  assumed  that  the  cistern 
pumping  system  will  be  able  be  able  to  empty  the  cistern  to  a  minimum  depth  above  the 
cistern floor of 0.2 meters.  The design cistern depth is 2.6 meters which results in an available 
storage depth of 2.4 metres.  It is suggested that the cistern floor be sloped from south to north 
towards the pumping system to reduce the amount of standing water within the cistern.  The 
available storage depth within the cistern takes  into account the standing water.   The cistern 
will be accessed from hatched placed in the P1 level floor above the cistern.  There will be two 
hatches, one above the cistern inlet and 1 above the pumping system. 

The City of Ottawa Sewer design guideline indicates that an assumed constant flow rate during 
a  storm event underestimates  the  required storage during a  storm event. The discharge  rate 
will ultimately be determined by the mechanical engineer. The discharge rate is to be a 10 L/s 
plus or minus 2.0L/s. From above, the design storage capacity during a 100 year storm event is 
36.5 m3 with a pumping rate of 10 L/s.  To protect against a storm event of greater than a 100 
year event or for the potential of a reduced pumping rated, the cistern has been designed to 
have  a minimum  storage  capacity  of  57.6 m3 which  is more  than 1.5  times  greater  than  the 
storage requirement for a 100‐year storm.  The force main from the cistern pumps is to tie into 
storm outlet for the roof drains along the eastern portion of the proposed development. 
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2.4 Stormwater Quality Control 
Quality control criteria has been provided by the City of Ottawa. The City of Ottawa requires an 
enhanced level of treatment of to 80% total suspended solids removal.  

The  main  consideration  for  quality  control  is  the  runoff  from  the  vehicle  traffic  areas  and 
parking  areas  on  site.  Runoff  from  these  surfaces  accumulates  pollutants  such  as  sediment, 
nutrients (nitrogen and phosphorous) as well as oil, grease and heavy metals.  The landscaped 
and roof areas are not considered to be significant sources of contamination.   

The receptor of the stormwater management is the storm sewer network along Carling Avenue 
to the north of the site. The storm sewer discharges into the Ottawa River about 380m East of 
the  site.  Treatment  for  the  runoff  being  discharged  to  the  ditch  will  be  provided  by  the 
following: 

 A CDS hydrodynamic separator in STM‐MH1, with a minimum of 80% TSS removal.  

As indicated in section 2.3.12, the runoff from the surface parking area and associated access 
roadway  is being captured and conveyed by trench drains  into a series of catch basins which 
intern conveys the runoff to storm maintenance hole STM‐MH1. The runoff is then conveyed to 
subsurface storage below the basement floor.  A CDS hydrodynamic separator will be added to 
the storm sewer at the proposed maintenance hole STM‐MH1 location.  This CDS unit will result 
in  a  minimum  of  80%  net  annual  total  suspended  solids  removal  efficiency.  The  CDS  unit 
information, as recommended by the supplier is as follows: 
 
CDS Model: PMIU15_4 
 

The  CDS  unit  is  to  be  installed  in  accordance  with  the  manufactures  specifications  and 
guidelines. Shop drawings are to be provided to the Engineer prior to construction for review. 

2.5 Stormwater System Operation and Maintenance 

2.5.1 Roof Drains 

The Roof Drains should be inspected on a semi‐annual basis and following major storm events. 
Any blockages, trash or debris should be removed.  The Roof Drains should be inspected before 
winter to ensure they have not been clogged with leafs.     

2.5.2 Catch basin / Manhole 

The catch basins and manholes should be cleaned with a hydrovac excavation truck following 
completion  of  construction,  paving  of  the  asphaltic  concrete  surface  and  establishment  of 
adequate grass cover on the landscaped areas.   
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Following  the  initial  cleaning  the  catch  basins  and manholes  should  be  inspected  on  a  semi‐
annual  basis  and  following  major  storm  events.    Any  blockages,  trash  or  debris  should  be 
removed. Once the sediment accumulation in the catch basins and manhole has reached a level 
equal to 0.15 metres below the outlet invert of the structure, the sediment should be removed 
by hydro excavation. 

2.5.3 Hydrodynamic Separator 

The Hydrodynamic Separator (CDS unit)  is to be maintained in accordance with manufactures 
recommendations and guidelines as provided in the owner’s manual.  In addition, the following 
maintenance practices should be followed: 

 Inspect  every  6  months  for  the  first  year  to  determine  the  oil  and  sediment 
accumulation rate. In subsequent years, inspections are based on first‐year observations 
or local requirements 

 Inspect  immediately after an oil,  fuel or  chemical  spill. A  licensed waste management 
company should remove oil and sediment and dispose responsibly.  

 Sediment removal to be completed with a vacuum truck. 

 

2.5.4 Stormwater Storage Tanks 

In general maintenance procedures consist of Inspection and cleaning as follows: 
 
Inspection: 

 Inspect  cistern  through  access  hatches  at  inflow  and  pump  locations.    Also  complete 
inspections of the pump discharge area. 

 Identify and  log any sediment and debris accumulation,  system backup, or discharge  rate 
changes. 

 If there is a sufficient need for cleanout, contact a local cleaning company for assistance. 
 
Cleaning: 

 If a pre‐treatment device is installed, follow manufacturer recommendations. 

 Using a vacuum pump truck, evacuate debris from the inflow and outflow points. 

 Flush the system with clean water, forcing debris from the system. 

 Repeat steps 2 and 3 until no debris is evident. 

2.5.5 Inspections 

The  owner  or  designated  Property Management  Company  is  responsible  for  inspections  and 
maintenance.  Records  of  inspections  and  maintenance  should  be  kept  for  each  visit.  The 
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suggested inspection schedule should be followed until the records indicate a more appropriate 
site specific schedule.  

 

3 STORM SEWER DESIGN AND SUFFICIENCY OF EXISTING MUNICIPAL STORM 
SEWER 

3.1 Storm Sewer Design   
The on‐site storm sewers were designed to be in general conformance with the City of Ottawa 
Sewer  Design Guidelines  (October  2012  as  amended).    Specifically,  storm  sewers were  sized 
using Manning’s  Equation,  assuming a  roughness  coefficient N =  0.013,  to  accommodate  the 
uncontrolled  runoff  from  the  5‐year  storm,  under  ‘open‐channel’  conditions.    There  are  two 
storm  sewer  laterals.  Both  of  the  laterals  will  be  located  at  about  the  center  of  the 
development beneath the access roadway.  The first or west storm sewer lateral will convey the 
discharge from the weeping tile drain pump. The second or east storm sewer lateral is intended 
to convey the runoff collected on the building roofs and from the cisterns to the storm sewer 
along Carling Avenue. The proposed storm sewer lateral conveying the roof runoff and cistern 
discharge will have a diameter of 300 mm and a slope of 1.3 percent. From the sewer design 
calculations included in Appendix A, the minimum capacity of the 300 mm lateral is 110.4 L/sec. 
The  unrestricted  storm  demand  on  this  lateral  during  a  5‐year  design  storm with  a  time  of 
concentration of  10 minutes  is  68.0  L/sec  for  the  roof  runoff,  and 30.2  L/sec  for  the  surface 
parking  and adjacent  landscaping  (total  unrestricted  flow 98.3  L/s)  resulting  in  a Q/Qfull  ratio 
during a 5 year storm event of 0.89. The restricted flow rate for the controlled areas is a total of 
42.20 L/sec, which is less than the 110.4L/sec capacity of the 300mm lateral.  

As such, the proposed laterals will be sufficient to meet the storm demand under 'open channel 
flow' conditions.   

3.2 Existing Storm Sewer   
The proposed storm  lateral  from the site will be connected  to  the existing 600 mm diameter 
concrete storm sewer along Carling Avenue.  The existing storm sewer along the south side of 
Carling Avenue  increases  in  size  from 525 mm  in diameter  to 600   mm  in diameter at  storm 
manhole MHST52076 about 50 mm west of the site and then increases in diameter to 675 mm 
at storm manhole MHST52081 approximately 42 metres east of the site.  The slope of the 525 
mm storm sewer west of  the  site  is  about 0.15 percent  resulting  in a  capacity of 166.73 L/s.  
The minimum slope of the 600 mm storm sewer is 0.2 percent resulting in a capacity of 274 L/s.  
The existing 600 mm diameter  storm sewer has been  receiving  runoff  from the site having a 
pre‐development runoff coefficient of C=0.83 for more than 30 years.   

The  pre‐development  conditions  result  in  a  peak  runoff  rate  during  a  5  year  storm  event  of 
148.2 L/s.  Due to the design criteria, the peak runoff during a 5 year storm event during post‐
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development conditions will be reduced to 52.6 L/s.  The peak runoff during a 100 year event 
during post‐development conditions will be reduced to 88.2 L/s.   Since the post development 
runoff rate from the site will be significantly reduced from the pre‐development conditions, it is 
considered that there will be sufficient capacity within the storm sewer main to accommodate 
the runoff from the site during post‐development conditions.   

 

4 EROSION AND SEDIMENT CONTROL 

The  owner  (and/or  contractor)  agrees  to  prepare  and  implement  an  erosion  and  sediment 
control plan at least equal to the stated minimum requirements and to the satisfaction of the 
City  of  Ottawa,  appropriate  to  the  site  conditions,  prior  to  undertaking  any  site  alterations 
(filling,  grading,  removal  of  vegetation,  etc.)  and  during  all  phases  of  site  preparation  and 
construction  in  accordance  with  the  current  best  management  practices  for  erosion  and 
sediment control.  It is considered to be the owners and/or contractors responsibility to ensure 
that the erosion control measures are implemented and maintained.  

In  order  to  limit  the  amount  of  sediment  carried  in  stormwater  runoff  from  the  site  during 
construction, it is recommended to install a silt fence along the property, as shown in Kollaard 
Associates Inc. Drawing #220978‐ER. The silt fence may be polypropylene, nylon, and polyester 
or ethylene yarn. 

If a standard filter fabric is used, it must be backed by a wire fence supported on posts not over 
2.0 m apart. Extra strength filter fabric may be used without a wire fence backing if posts are 
not  over  1.0 m  apart.  Fabric  joints  should  be  lapped  at  least  150 mm  (6")  and  stapled.  The 
bottom edge of the filter fabric should be anchored in a 300 mm (1 ft) deep trench, to prevent 
flow  under  the  fence.  Sections  of  fence  should  be  cleaned,  if  blocked  with  sediment  and 
replaced if torn. 

Filter  socks  should  be  installed  across  existing  storm manhole  and  catch  basin  lids.    As well, 
filter socks should be installed across the proposed catch basin and manhole lids immediately 
after  the  structures  are  placed.    The  filter  socks  should  only  be  removed  once  the  asphaltic 
concrete is installed and the site is cleaned. 

A  sediment  trap  should  be  installed  in  each maintenance  hole  receiving  discharge  from  the 
trench drains.   The sediment trap should be below the  inlet pipe  from the trench drain.   The 
sediment traps should be inspected regularly and cleaned/emptied as required.  The sediment 
traps should only be removed once construction is completed.   

The  proposed  landscaping  works  should  be  completed  as  soon  as  possible.  The  proposed 
granular and asphaltic concrete surfaced areas should be surfaced as soon as possible. 

The silt fences should only be removed once the site is stabilized and landscaping is completed. 
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These measures will reduce the amount of sediment carried from the site during storm events 
that may occur during construction. 

 

5 CONCLUSIONS 

This  report  addresses  the  adequacy  of  the  existing  municipal  storm  sewer  to  service  the 
proposed development of the residential apartment buildings at 3430 Carling Avenue. Based on 
the analysis provided in this report, the conclusions are as follows:  

SWM  for  the  proposed  development  will  be  achieved  by  restricting  the  100  year  post 
development  flow  to  the  5  year  pre‐development  flow  assuming  a  predevelopment  runoff 
coefficient of 0.5. 

The existing municipal storm sewers will have adequate capacity to convey the runoff from the 
development during post‐development conditions. 

During all construction activities, erosion and sedimentation shall be controlled. 

We trust that this report provides sufficient information for your present purposes.  If you have 
any questions concerning  this  report or  if we can be of any  further assistance  to you on  this 
project, please do not hesitate to contact our office. 

 

Sincerely, 
Kollaard Associates Inc. 

Prepared by:            Reviewed by: 

 

  

             

Nick Recoskie, P.Eng.          Steve deWit, P.Eng. 

 
 

 

   11.DEC.2023 
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Appendix A: Storm Design Information 
 

· Sheet 1 - Pre Development Runoff Rate, Allowable Release Rate and STM Summary 

· Sheet 2 - Post-Development Runoff Rate - Uncontrolled Area 

· Sheet 3 - Actual Discharge Rate and Storage Volume Requirements CA-1 (West Roof) 

· Sheet 4 - Storage Volume & Discharge Rate Design Sheet - CA-1 (West Roof) 

· Sheet 5 - Discharge Storage Curve CA-1 (West Roof) 

· Sheet 6 - Stage Storage Curve CA-1 (West Roof) 

· Sheet 7 - Actual Discharge Rate and Storage Volume Requirements CA-2 (East Roof) 

· Sheet 8 - Storage Volume & Discharge Rate Design Sheet - CA-2 (East Roof) 

· Sheet 9 - Discharge Storage Curve CA-2 (East Roof) 

· Sheet 10 - Stage Storage Curve CA-2 (East Roof) 

· Sheet 11 – Actual Discharge Rate and Storage Volume Requirements CA-3 (Parking Area) 

· Sheet 12 – Outlet Control Design Sheet CA-3 (Underground Storage) 

· Sheet 13 - Discharge Storage Curve CA-3 (Underground Storage) 

· Sheet 14 - Stage Storage Curve CA-3 (Underground Storage) 

· Sheet 15- Sewer Design Sheet – Storm Sewer laterals 

 

 

 
 
 

   



Client: Rohit Communities Ontario Inc. Sheet 1
Job No.: 220978

Location: 3430 Carling Avenue

Date:

PRE DEVELOPMENT FLOW

Runoff Coefficient Equation

C = (Ahard x 0.9 + Asoft x 0.2 + Agravel x 0.6)/Atot

Area Surface Ha "C" Cavg

Total Gravel 0.000 0.60 0.83 Pre Dev. C Intensity Area

0.6163

Roof/Asphalt/Co

ncrete 0.556 0.90 5 Year 0.83 104.19 0.616

Patio Stones 0.000 0.70 2.78CIA= 148.16
Grass 0.060 0.20 148.2

**Use a 10

minute time of concentration for 5 year

Pre Dev. C Intensity Area

5 Year 0.50 104.19 0.616

2.78CIA= 89.25
89.3

**Use a 10

minute time of concentration for 5 year

Total Allowable Release: 89.3

STORMWATER MANAGEMENT SUMMARY

5 Year Required 100 Year Required 100 year
Sub Sub 5 year 100 year Outlet Flow 5 year Flow 100 year Storage
Area Area C 'C' Location Rate Storage Rate Storage Depth

I.D. (ha) (L/s) (m3) (L/s) (m3) (m)

Total Allowable Runoff Rate from Site
0.62 89.3 89.3

5 Year Event

December 11, 2023

APPENDIX A: STORMWATER MANAGEMENT MODEL
PRE-DEVELOPMENT RUNOFF RATE, ALLOWABLE RELEASE RATE AND SWM SUMMARY

L/s

L/s

5 Year Event

L/s

Post-Development Uncontrolled Runoff Rate from Site
UA1 0.18 0.39 0.46 Storm 20.4 NA 41.3 NA

Post-Development Controlled Release Rate from Site
CA1 (WEST ROOF) 0.134 0.90 1.00 Storm 11.0 12.5 15.4 35.5 0.15
CA2 (EAST ROOF) 0.127 0.90 1.00 Storm 11.4 13.5 16.8 30.6 0.15

CA3 (PARKING LOT) 0.174 0.60 0.68 Storm 10.0 12.4 10.0 35.6 1.11
Total Runoff Rate from Site

0.616 52.8 83.5



Client: Rohit Communities Ontario Inc. Sheet 2
Job No.: 220978

Location: 3430 Carling Avenue
Date:

UA1 - UNCONTROLLED AREA

Post Dev run-off Coefficient "C"
Runoff Coefficient Equation

Area Surface Ha "C" Cavg "C" Cavg C = (Ahard x 0.9 + Asoft x 0.2 )/Atot

Total Gravel 0.000 0.60 0.39 0.75 0.46
0.181 Asphalt/ Concrete 0.033 0.90 1.00

Patio Stones 0.020 0.70 0.88
Grass 0.127 0.20 0.25

5 Year Event
100 Year 
Event

Pre Dev. C Intensity Area Pre Dev. C* Intensity Area

5 Year 0.39 104.19 0.181 100 Year 0.46 178.56 0.181
2.78CIA= 20.45 2.78CIA= 41.33

20.4 L/S 41.3 L/S
**Use a 10 minute time of concentration for 5 year **Use a 10 minute time of concentration 

for 100 year
*C value multiplied by 1.25 for 100 year event

Equations:
Flow Equation
Q = 2.78 x C x I x A
Where:
C is the runoff coefficient
I is the intensity of rainfall, City of Ottawa IDF
A is the total drainage area

APPENDIX A: STORMWATER MANAGEMENT MODEL

December 11, 2023

POST-DEVELOPMENT RUNOFF RATE - UNCONTROLLED AREA

5 Year Event

Post Dev Free Flow

100 Year Event



Client: Rohit Communities Ontario Inc. Sheet 3

Job No.: 220978

Location: 3430 Carling Avenue

Date:

(CA1)

Area Ha "C" Cavg "C" Cavg
ha

0.134 0.90 0.90 1.00 1.00

0.000 0.60 0.75

0.000 0.70 0.88
0.134 0.000 0.20 0.25

Storage Requirements for West Roof Area (CA1)

Area = 0.134 hectares
5-year Runoff Coefficient = 0.90 post development

100-year Runoff Coefficient = 1.00 post development
Release Rate L/s 2 5 8 11 14 17 20

Return Time Intensity Flow Storage Required (m3)
Period (min) (mm/hr) Q (L/s)
5 Year 10 104.19 34.98 19.8 18.0 16.2 14.4 12.6 10.8 9.0

20 70.25 23.59 25.9 22.3 18.7 15.1 11.5 7.9 4.3
30 53.93 18.11 29.0 23.6 18.2 12.8 7.4 2.0 -3.4
40 44.18 14.84 30.8 23.6 16.4 9.2 2.0 -5.2 -12.4
50 37.65 12.64 31.9 22.9 13.9 4.9 -4.1 -13.1 -22.1
60 32.94 11.06 32.6 21.8 11.0 0.2 -10.6 -21.4 -32.2
70 29.37 9.86 33.0 20.4 7.8 -4.8 -17.4 -30.0 -42.6

33.0 23.6 18.7 15.1 12.6 10.8 9.0
Release Rate L/s 2 5 8 11 14 17 20

10 178.56 66.62 38.8 37.0 35.2 33.4 31.6 29.8 28.0
100 Year 20 119.95 44.75 51.3 47.7 44.1 40.5 36.9 33.3 29.7

30 91.87 34.27 58.1 52.7 47.3 41.9 36.5 31.1 25.7
40 75.15 28.03 62.5 55.3 48.1 40.9 33.7 26.5 19.3
50 63.95 23.86 65.6 56.6 47.6 38.6 29.6 20.6 11.6
60 55.89 20.85 67.9 57.1 46.3 35.5 24.7 13.9 3.1
70 49.79 18.58 69.6 57.0 44.4 31.8 19.2 6.6 -6.0
80 44.99 16.79 71.0 56.6 42.2 27.8 13.4 -1.0 -15.4

71.0 57.1 48.1 41.9 36.9 33.3 29.7

Surface

APPENDIX A: STORMWATER MANAGEMENT MODEL
ACTUAL DISCHARGE RATE AND STORAGE VOLUME REQUIREMENTS

CA-1 West Roof

December 11, 2023

5 Year Event 100 Year Event

Maximum 100 year storage rate

Asphalt/ Concrete/Roof

Gravel
Patio Stone/Semipermeable 

block

Grass

Maximum 5 year storage rate



Client: Rohit Communities Ontario Inc. Sheet 4
Job No.: 220978
Location: 3430 Carling Avenue
Date: December 11, 2023

0.15 0.01 4.23 35.83 1.55 15.55 15.55
0.14 0.01 4.23 31.61 1.46 14.62 14.62
0.13 0.01 4.23 27.38 1.37 13.69 13.69
0.12 0.01 4.23 23.16 1.28 12.75 12.75
0.11 0.01 4.23 18.93 1.18 11.82 11.82
0.10 0.01 3.91 14.71 1.09 10.89 10.89
0.09 0.01 3.21 10.80 1.00 9.96 9.96
0.08 0.01 2.50 7.59 0.90 9.03 9.03
0.07 0.01 1.88 5.08 0.81 8.10 8.10
0 06 0 01 1 35 3 20 0 72 7 17 7 17

APPENDIX A: STORMWATER MANAGEMENT MODEL
STORAGE VOLUME & DISCHARGE RATE DESIGN SHEET - CA-1

Storage 
Depth 

(m)

Cumulative 
Storage 
Volume 

(m3)

Release Rate 
Per Drain 

(Fully Open)
(L/sec)

Release Rate
All Drains

(L/sec)

Total 
Outflow 
(L/sec)

Incremental 
Volume 

(upper roof)

(m3)

Layer Thickness 
(m)

0.06 0.01 1.35 3.20 0.72 7.17 7.17
0.05 0.01 0.90 1.85 0.62 6.21 6.21
0.04 0.01 0.55 0.95 0.50 4.97 4.97
0.03 0.01 0.28 0.40 0.37 3.73 3.73
0.02 0.01 0.10 0.12 0.25 2.48 2.48
0.01 0.01 0.01 0.01 0.12 1.24 1.24
0.00 0.00 0.00 0.00 0.00 0.00 0.0

Roof Drain Type: Watts Accutrol Large Area Roof Drain RD-100-A1 - 3/4 OPEN
Number of Drains: 10
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APPENDIX A: STORMWATER MANAGEMENT MODELSTORAGE 
Discharge -Storage  Curve

CA-1 West Roof

West Roof

5 year

5yr=11 L/s @ 15.2m³ 

100yr=15.4 L/s @ 35.2m³ 

Sheet 5
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APPENDIX A: STORMWATER MANAGEMENT MODEL
Stage-Storage Curve 

CA-1 West Roof

100yr=35.4 m³ @ 0.15m

5yr=15.2m³ @ 0.10m
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Client: Rohit Communities Ontario Inc. Sheet 7

Job No.: 220978

Location: 3430 Carling Avenue

Date:

(CA2)

Area Ha "C" Cavg "C" Cavg
ha

0.127 0.90 0.90 1.00 1.00

0.000 0.60 0.75

0.000 0.70 0.88
0.127 0.000 0.20 0.25

Storage Requirements for Roof Area (CA2)

Area = 0.127 hectares
5-year Runoff Coefficient = 0.90 post development

100-year Runoff Coefficient = 1.00 post development
Release Rate L/s 2 5 8 11 14 17 20

Return Time Intensity Flow Storage Required (m3)
Period (min) (mm/hr) Q (L/s)
5 Year 10 104.19 33.11 18.7 16.9 15.1 13.3 11.5 9.7 7.9

20 70.25 22.32 24.4 20.8 17.2 13.6 10.0 6.4 2.8

30 53.93 17.14 27.2 21.8 16.4 11.0 5.6 0.2 -5.2

40 44.18 14.04 28.9 21.7 14.5 7.3 0.1 -7.1 -14.3
50 37.65 11.96 29.9 20.9 11.9 2.9 -6.1 -15.1 -24.1
60 32.94 10.47 30.5 19.7 8.9 -1.9 -12.7 -23.5 -34.3
70 29.37 9.33 30.8 18.2 5.6 -7.0 -19.6 -32.2 -44.8

30.8 21.8 17.2 13.6 11.5 9.7 7.9
Release Rate L/s 2 5 8 11 14 17 20

10 178.56 63.04 36.6 34.8 33.0 31.2 29.4 27.6 25.8
100 Year 20 119.95 42.35 48.4 44.8 41.2 37.6 34.0 30.4 26.8

30 91.87 32.43 54.8 49.4 44.0 38.6 33.2 27.8 22.4
40 75.15 26.53 58.9 51.7 44.5 37.3 30.1 22.9 15.7
50 63.95 22.58 61.7 52.7 43.7 34.7 25.7 16.7 7.7
60 55.89 19.73 63.8 53.0 42.2 31.4 20.6 9.8 -1.0
70 49.79 17.58 65.4 52.8 40.2 27.6 15.0 2.4 -10.2
80 44.99 15.88 66.6 52.2 37.8 23.4 9.0 -5.4 -19.8

66.6 53.0 44.5 38.6 34.0 30.4 26.8

Surface

APPENDIX A: STORMWATER MANAGEMENT MODEL
ACTUAL DISCHARGE RATE AND STORAGE VOLUME REQUIREMENTS

CA-2 East Roof

December 11, 2023

5 Year Event 100 Year Event

Maximum 100 year storage rate

Asphalt/ Concrete/Roof

Gravel
Patio Stone/Semipermeable 

block

Grass

Maximum 5 year storage rate



Client: Rohit Communities Ontario Inc. Sheet 8
Job No.: 220978
Location: 3430 Carling Avenue
Date: December 11, 2023

Storage Provided for East Roof Area (CA2)

Storage 
Depth 

(m)

Layer Thickness 
(m)

Incremental 
Volume 

(Lower Roof)

(m3)

Cumulative 
Storage 
Volume 

(m3)

Release Rate 
Per Drain (Fully 

Open)
(L/sec)

Release Rate
All Drains 

(L/sec)

Total 
Outflow 
(L/sec)

0.15 0.01 3.51 30.64 1.86 16.77 16.77
0.14 0.01 3.51 27.13 1.74 15.65 15.65
0.13 0.01 3.51 23.62 1.61 14.53 14.53
0.12 0.01 3.51 20.11 1.49 13.41 13.41
0.11 0.01 3.51 16.60 1.37 12.30 12.30
0.10 0.01 3.37 13.09 1.24 11.18 11.18
0.09 0.01 2.89 9.72 1.12 10.06 10.06
0.08 0.01 2.25 6.83 0.99 8.94 8.94
0 07 0 01 1 69 4 57 0 87 7 82 7 82

APPENDIX A: STORMWATER MANAGEMENT MODEL
STORAGE VOLUME & DISCHARGE RATE DESIGN SHEET - CA-2

0.07 0.01 1.69 4.57 0.87 7.82 7.82
0.06 0.01 1.21 2.88 0.75 6.71 6.71
0.05 0.01 0.81 1.67 0.62 5.59 5.59
0.04 0.01 0.49 0.85 0.50 4.47 4.47
0.03 0.01 0.25 0.36 0.37 3.35 3.35
0.02 0.01 0.09 0.11 0.25 2.24 2.24
0.01 0.01 0.01 0.01 0.12 1.12 1.12
0.00 0.00 0.00 0.00 0.00 0.00 0.00

Roof Drain Type: Watts Accutrol Large Area Roof Drain RD-100-A1 - FULLY OPEN
Number of Drains: 10
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APPENDIX A: STORMWATER MANAGEMENT MODELSTORAGE 
Discharge -Storage  Curve

CA-2 East Roof

100yr=16.7 L/s @ 30.5m³ 

5yr= 11.3 L/s @ 13.5m³

Sheet 9
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APPENDIX A: STORMWATER MANAGEMENT MODEL
Stage-Storage Curve 

CA-2 East Roof

100yr=30.5m³ @ 0.15m5yr=13.5m³ @ 0.1m
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Client: Rohit Group Sheet 11

Job No.: 220978
Location: 3430 Carling Avenue
Date:

Controlled Area 5 Year Event 100 Year Event

Area Ha "C" Cavg "C" Cavg

ha 10

0.0902 0.90 0.60 1.00 0.68

0.1741 0.0126 0.70 0.88

0.0000 0.90 1.00
0.0713 0.20 0.25

Impervious Area Ratio 0.59

Storage Requirements for Controlled Areas
Area = 0.1741 hectares

Duration Interval (min) = 10
5-year Runoff Coefficient = 0.60 post development Release Rate Start (L/s) = 0

100-year Runoff Coefficient = 0.68 post development Release Rate Interval (L/s) = 2

Release Rate L/s 0 2 4 6 8 10 12 14 16 18 20 22 24

Return Time Intensity Flow Storage Required (m3)
Period (min) (mm/hr) Q (L/s)
5 Year 5 141.18 40.99 12.3 11.7 11.1 10.5 9.9 9.3 8.7 8.1 7.5 6.9 6.3 5.7 5.1

15 83.56 24.26 21.8 20.0 18.2 16.4 14.6 12.8 11.0 9.2 7.4 5.6 3.8 2.0 0.2
25 60.90 17.68 26.5 23.5 20.5 17.5 14.5 11.5 8.5 5.5 2.5 -0.5 -3.5 -6.5 -9.5
35 48.52 14.09 29.6 25.4 21.2 17.0 12.8 8.6 4.4 0.2 -4.0 -8.2 -12.4 -16.6 -20.8
45 40.63 11.80 31.8 26.4 21.0 15.6 10.2 4.8 -0.6 -6.0 -11.4 -16.8 -22.2 -27.6 -33.0
55 35.12 10.20 33.7 27.1 20.5 13.9 7.3 0.7 -5.9 -12.5 -19.1 -25.7 -32.3 -38.9 -45.5
65 31.04 9.01 35.2 27.4 19.6 11.8 4.0 -3.8 -11.6 -19.4 -27.2 -35.0 -42.8 -50.6 -58.4
75 27.89 8.10 36.4 27.4 18.4 9.4 0.4 -8.6 -17.6 -26.6 -35.6 -44.6 -53.6 -62.6 -71.6
85 25.37 7.37 37.6 27.4 17.2 7.0 -3.2 -13.4 -23.6 -33.8 -44.0 -54.2 -64.4 -74.6 -84.8
95 23.31 6.77 38.6 27.2 15.8 4.4 -7.0 -18.4 -29.8 -41.2 -52.6 -64.0 -75.4 -86.8 -98.2
105 21.58 6.27 39.5 26.9 14.3 1.7 -10.9 -23.5 -36.1 -48.7 -61.3 -73.9 -86.5 -99.1 -111.7
115 20.12 5.84 40.3 26.5 12.7 -1.1 -14.9 -28.7 -42.5 -56.3 -70.1 -83.9 -97.7 -111.5 -125.3
125 18.86 5.48 41.1 26.1 11.1 -3.9 -18.9 -33.9 -48.9 -63.9 -78.9 -93.9 -108.9 -123.9 -138.9
135 17.76 5.16 41.8 25.6 9.4 -6.8 -23.0 -39.2 -55.4 -71.6 -87.8 -104.0 -120.2 -136.4 -152.6

41.8 27.4 21.2 17.5 14.6 12.8 11.0 9.2 7.5 6.9 6.3 5.7 5.1

Duration Interval (min) = 10
Release Rate Start (L/s) = 0
Release Rate Interval (L/s) = 2

Release Rate L/s 0 2 4 6 8 10 12 14 16 18 20 22 24

Return Time Intensity Flow Storage Required (m3)
Period (min) (mm/hr) Q (L/s)

5 242.70 79.86 24.0 23.4 22.8 22.2 21.6 21.0 20.4 19.8 19.2 18.6 18.0 17.4 16.8
100 Year 15 142.89 47.02 42.3 40.5 38.7 36.9 35.1 33.3 31.5 29.7 27.9 26.1 24.3 22.5 20.7

25 103.85 34.17 51.3 48.3 45.3 42.3 39.3 36.3 33.3 30.3 27.3 24.3 21.3 18.3 15.3
35 82.58 27.17 57.1 52.9 48.7 44.5 40.3 36.1 31.9 27.7 23.5 19.3 15.1 10.9 6.7
45 69.05 22.72 61.3 55.9 50.5 45.1 39.7 34.3 28.9 23.5 18.1 12.7 7.3 1.9 -3.5
55 59.62 19.62 64.7 58.1 51.5 44.9 38.3 31.7 25.1 18.5 11.9 5.3 -1.3 -7.9 -14.5
65 52.65 17.32 67.6 59.8 52.0 44.2 36.4 28.6 20.8 13.0 5.2 -2.6 -10.4 -18.2 -26.0
75 47.26 15.55 70.0 61.0 52.0 43.0 34.0 25.0 16.0 7.0 -2.0 -11.0 -20.0 -29.0 -38.0
85 42.95 14.13 72.1 61.9 51.7 41.5 31.3 21.1 10.9 0.7 -9.5 -19.7 -29.9 -40.1 -50.3
95 39.43 12.98 74.0 62.6 51.2 39.8 28.4 17.0 5.6 -5.8 -17.2 -28.6 -40.0 -51.4 -62.8
105 36.50 12.01 75.7 63.1 50.5 37.9 25.3 12.7 0.1 -12.5 -25.1 -37.7 -50.3 -62.9 -75.5
115 34.01 11.19 77.2 63.4 49.6 35.8 22.0 8.2 -5.6 -19.4 -33.2 -47.0 -60.8 -74.6 -88.4
125 31.86 10.48 78.6 63.6 48.6 33.6 18.6 3.6 -11.4 -26.4 -41.4 -56.4 -71.4 -86.4 -101.4
135 30.00 9.87 79.9 63.7 47.5 31.3 15.1 -1.1 -17.3 -33.5 -49.7 -65.9 -82.1 -98.3 -114.5
145 28.36 9.33 81.2 63.8 46.4 29.0 11.6 -5.8 -23.2 -40.6 -58.0 -75.4 -92.8 -110.2 -127.6
155 26.91 8.85 82.3 63.7 45.1 26.5 7.9 -10.7 -29.3 -47.9 -66.5 -85.1 -103.7 -122.3 -140.9
165 25.61 8.43 83.4 63.6 43.8 24.0 4.2 -15.6 -35.4 -55.2 -75.0 -94.8 -114.6 -134.4 -154.2
175 24.44 8.04 84.4 63.4 42.4 21.4 0.4 -20.6 -41.6 -62.6 -83.6 -104.6 -125.6 -146.6 -167.6

84.4 63.8 52.0 45.1 40.3 36.3 33.3 30.3 27.9 26.1 24.3 22.5 20.7

Parking Area

APPENDIX A: STORMWATER MANAGEMENT MODEL
ACTUAL DISCHARGE RATE AND STORAGE VOLUME REQUIREMENTS - CA3 (Parking Area)

December 11, 2023

Surface

Maximum 5 year storage rate

Maximum 100 year storage rate

Walkway

Building Roof
Landscape



Client: Rohit Group Sheet 12

Job No.: 220978
Location: 3430 Carling Avenue, Ottawa
Date:

Stormwater Cistern
Width m 3.0
Length m 8.0 Discharge by Pump

Head on Pump 6 m
Pump Size/Specification
Forcemain Size
Discharge Rate 10 L/s

Layer 
Thickness 

(m)

Top 
Layer 
Area 
(m²)

Bottom 
Layer Area 

(m²)

Layer 
Volume 

(m3)

Pump 
Flow* 

(m3/sec)

Pump 
Flow* 

(L/sec)

3.00 0.200 24.0 24.0 4.8 67.2 0.0067 0.010 10.0
2.80 0.200 24.0 24.0 4.8 62.4 0.0062 0.010 10.0
2.60 0.200 24.0 24.0 4.8 57.6 0.0058 0.010 10.0
2.40 0.200 24.0 24.0 4.8 52.8 0.0053 0.010 10.0
2.20 0.200 24.0 24.0 4.8 48.0 0.0048 0.010 10.0
2.00 0.200 24.0 24.0 4.8 43.2 0.0043 0.010 10.0
1.80 0.200 24.0 24.0 4.8 38.4 0.0038 0.010 10.0
1.60 0.200 24.0 24.0 4.8 33.6 0.0034 0.010 10.0
1.40 0.200 24.0 24.0 4.8 28.8 0.0029 0.010 10.0
1.20 0.200 24.0 24.0 4.8 24.0 0.0024 0.010 10.0
1.00 0.200 24.0 24.0 4.8 19.2 0.0019 0.010 10.0

0.80 0.200 24.0 24.0 4.8 14.4 0.0014 0.010 10.0

0.60 0.200 24.0 24.0 4.8 9.6 0.0010 0.010 10.0

0.40 0.200 24.0 24.0 4.8 4.8 0.0005 0.010 10.0

0.20 0.200 24.0 24.0 0.0 0.0 0.0000 0.010 10.0

0.00 0.000 24.0 24.0 0.0 0.0 0.0000 0.010 10.0

APPENDIX A: STORMWATER MANAGEMENT MODEL
CA3 - OUTLET CONTROL DESIGN SHEET

December 11, 2023

Stage, 
WSE Elev 

(m) Comments

Subsurface
Total 

Quantity 
Storage 

(m3)

Total 
Quantity 
Storage 
(ha*m)
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APPENDIX A: STORMWATER MANAGEMENT MODELSTORAGE 
Discharge -Storage  Curve

CA-3 Underground Storage Tanks

5yr= 10 L/s @ 12.8m³

100yr=10 L/s @ 36.3m³

Sheet 13
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APPENDIX A: STORMWATER MANAGEMENT MODEL
Stage-Storage Curve 

CA-3 Underground Storage Tanks

100yr=36.3m³ @ 1.70m5yr=12.8m³ @ 0.73m

Sheet 14
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Client: Rohit Communities

Job No.: 220978

Location: 3430 Carling Avenue

Date: Sheet 15

TIME RAINFALL PEAK
FROM TO Total Area C C C Actual R INDIV ACCUM OF INTENSITY FLOW

(ha) 0.20 0.70 0.90 ('C') 2.78 AR 2.78 AR CONC. I Q (l/s)

CA1&CA2 MAIN 0.261 0.000 0.000 0.261 0.90 0.65 0.65 10.00 104.19 68.0

CA3 MAIN 0.174 0.071 0.013 0.090 0.60 0.29 0.29 10.00 104.19 30.2

TYPE PIPE PIPE FULL FLOW TIME OF EXCESS Restricted Restricted Q100yr/
OF SIZE SLOPE LENGTH CAPACITY VELOCITY FLOW CAPACITY Q/Qfull Flow Rate Qfull

PIPE (mm) (%) (m) (l/s) (m/s) (min.) (l/s)

PVC 300.0 1.3 12.7 110.4 1.56 0.14 12.12 0.89 Yes 42.20 0.38

Rainfall Intensity = 998.071/(T+6.053)^-0.814      T= time in minutes
(City of Ottawa, 5 year storm)

Storm Sewer Design  Sheet (5-yr storm)  

LOCATION

December 11, 2023

PROPOSED SEWER

APPENDIX A: STORM SEWER DESIGN SHEET
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Appendix B: Product Information and Roof Drawings 
 

The appendices from Rev 1 dated March 28 2023 have been inserted without changes as the revisions in 

this report did not result in any changes to the contents of Appendix B.   

 
· Accutrol Weirs Flow Control and Roof Drains Sheets 

· Typical Roof Plan from Architect 

 

 

  



Tag:
ADJUSTABLE ACCUTROL (for Large Sump Roof Drains only)

For more flexibility in controlling flow with heads deeper than 2", Watts Drainage offers the Adjustable Accutrol.
The Adjustable Accutrol Weir is designed with a single parabolic opening that can be covered to restrict flow above
2" of head to less than 5 gpm per inch, up to 6" of head. To adjust the flow rate for depths over 2" of head, set the slot  
in the adjustable upper cone according to the flow rate required. Refer to Table 1 below.
Note: Flow rates are directly proportional to the amount of weir opening that is exposed.

EXAMPLE:

For example, if the adjustable upper cone is set to cover 1/2 of the weir opening, flow rates above 2"of head will be 
restricted to 2-1/2 gpm per inch of head.

Therefore, at 3"of head, the flow rate through the Accutrol Weir that has 1/2 the slot exposed will be:
[5 gpm (per inch of head) x 2 inches of head ] + 2-1/2 gpm (for the third inch of head) = 12-1/2 gpm.

Adjustable Accutrol Weir Adjustable Flow Control
for Roof Drains

ES-WD-RD-ACCUTROLADJ-CAN   1615		  © 2016 Watts

Job Name  ––––––––––––––––––––––––––––––––––––––––––––	 Contractor  –––––––––––––––––––––––––––––––––––––––––––––

Job Location  ––––––––––––––––––––––––––––––––––––––––––	 Contractor’s P.O. No.  –––––––––––––––––––––––––––––––––––

Engineer  ––––––––––––––––––––––––––––––––––––––––––––––	 Representative ––––––––––––––––––––––––––––––––––––––––––

USA:  Tel: (800) 338-2581 • Fax: (828) 248-3929 • Watts.com
Canada:  Tel: (905) 332-4090 • Fax: (905) 332-7068 • Watts.ca
Latin America:  Tel: (52) 81-1001-8600 • Fax: (52) 81-8000-7091 • Watts.com

A Watts Water Technologies Company

Watts product specifications in U.S. customary units and metric are approximate and are provided for reference only. For 
precise measurements, please contact Watts Technical Service. Watts reserves the right to change or modify product design, 
construction, specifications, or materials without prior notice and without incurring any obligation to make such changes and 
modifications on Watts products previously or subsequently sold.

Weir Opening 
Exposed

1" 2" 3" 4" 5" 6"

Flow Rate (gallons per minute)

Fully Exposed 5 10 15 20 25 30

3/4 5 10 13.75 17.5 21.25 25

1/2 5 10 12.5 15 17.5 20

1/4 5 10 11.25 12.5 13.75 15

Closed 5 5 5 5 5 5

Large Sump
Accutrol

2-1/4"(57)

6"
(152)

6-5/16"
(160)

7/8"(22)

1-7/8"(48)
7-1/2"(191) DIA

Adjustable 
Upper Cone

Fixed
Weir

1/2 Weir Opening Exposed Shown Above

TABLE 1. Adjustable Accutrol Flow Rate Settings
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Appendix C: Correspondence 
 

The appendices from Rev 1 dated March 28 2023 have been inserted without changes as the revisions in 

this report did not result in any changes to the contents of Appendix C.   

 

 The pre-consultation notes have been copied without revision from the Assessment of Adequacy 
of Public Services 3430 Carling Avenue Report prepared by J.L. Richards & Associates Ltd dated 
July 16, 2021. 

The pre-consultation was for a proposed development consisting of 2 buildings of 9 storeys 
having a similar foot print and number of units.   
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Appendix D: Drawings 
 
  220978– PRE – Pre‐Development Conditions 

  220978 –SWMP – Stormwater Management Plan and Catchment Areas 

  220978 – SER – Site Servicing Plan 

  220978 – DET – Site Servicing Details 

  220978 – GR – Grading Plan 

  220978 – ER – Erosion Control Plan 
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SEWER NOTES: 1. SUPPLY AND CONSTRUCT ALL SEWERS AND APPURTENANCES IN ACCORDANCE WITH THE CITY SUPPLY AND CONSTRUCT ALL SEWERS AND APPURTENANCES IN ACCORDANCE WITH THE CITY OF OTTAWA STANDARDS AND SPECIFICATIONS AND ONTARIO PROVINCIAL STANDARDS FOR ROADS AND PUBLIC WORKS.  2. SPECIFICATIONS: SPECIFICATIONS: ITEM SPEC. No. CITY STD DWG No. SPEC. No. CITY STD DWG No. . CITY STD DWG No. CITY STD DWG No. CATCH BASIN (600mm x 600mm) OPSD 705.010 S2  OPSD 705.010 S2  S2  STORM/SANITARY MANHOLE (1200 ) OPSD 701.010  OPSD 701.010  SEWER SERVICE CONNECTION   S11 & S11.1 S11 & S11.1 SANITARY BENCHING OPSD 701.021  OPSD 701.021  CATCH BASIN & MANHOLE ADJUSTMENTS OPSD 704.010  OPSD 704.010  STORM MANHOLE FRAME & COVER OPSD 401.010 S24.1 & S25 OPSD 401.010 S24.1 & S25 S24.1 & S25 CATCH BASIN FRAME & COVER OPSD 400.020 S19, S22 & S23 OPSD 400.020 S19, S22 & S23 S19, S22 & S23 SEWER TRENCH  S6 & S7 S6 & S7 SANITARY MANHOLE FRAME & COVER OPSD 401.030 S24 & S25 OPSD 401.030 S24 & S25 S24 & S25 SEWER TRENCH: SITE SERVICES EXCAVATION, BEDDING & BACKFILL AS PER THE RECOMMENDATIONS OF THE   GEOTECHNICAL INVESTIGATION PREPARE BY KOLLAARD ASSOCIATES INC.   3. INSULATE ALL STORM PIPES THAT HAVE LESS THAN 2.0m COVER AND ALL SANITARY PIPES INSULATE ALL STORM PIPES THAT HAVE LESS THAN 2.0m COVER AND ALL SANITARY PIPES THAT HAVE LESS THAN 2.1m COVER WITH THERMAL INSULATION. PROVIDE 150mm CLEARANCE BETWEEN PIPE AND INSULATION.  4. PIPE BEDDING, COVER AND BACKFILL ARE TO BE COMPACTED TO AT LEAST 95% OF THE PIPE BEDDING, COVER AND BACKFILL ARE TO BE COMPACTED TO AT LEAST 95% OF THE STANDARD PROCTOR MAXIMUM DRY DENSITY. 5. FLEXIBLE CONNECTIONS ARE REQUIRED FOR CONNECTION PIPES TO MANHOLES (FOR EXAMPLE FLEXIBLE CONNECTIONS ARE REQUIRED FOR CONNECTION PIPES TO MANHOLES (FOR EXAMPLE KOR-N-SEAL, PSX: POSITIVE SEAL AND DURASEAL). SANITARY RUBBER GASKET TYPE JOINTS SHALL CONFORM TO CSA (B-182.2,3,4). 6. THE OWNER SHALL REQUIRE THAT THE SITE SERVICING CONTRACTOR PERFORM FIELD TESTS THE OWNER SHALL REQUIRE THAT THE SITE SERVICING CONTRACTOR PERFORM FIELD TESTS FOR QUALITY CONTROL OF ALL SANITARY SEWERS.  LEAKAGE TESTING SHALL BE COMPLETED IN ACCORDANCE WITH OPSS 410.07.16, 410.07.16.04 AND 407.07.24.  DYE TESTING IS TO BE COMPLETED ON ALL SANITARY SERVICES TO CONFIRM PROPER CONNECTION TO THE SANITARY SEWER MAIN.  THE FIELD TESTS SHALL BE PERFORMED IN THE PRESENCE OF A QUALIFIED INSPECTOR WHO SHALL SUBMIT A CERTIFIED COPY OF THE TEST RESULTS. 7. STORM MANHOLES AND CBMHS ARE TO HAVE 300mm SUMPS (AS PER SUMP DETAIL ON OPSD STORM MANHOLES AND CBMHS ARE TO HAVE 300mm SUMPS (AS PER SUMP DETAIL ON OPSD 701.010), UNLESS OTHERWISE INDICATED. 8. BUILDING CONTRACTOR TO PROVIDE TEMPORARY ADDITIONAL GRANULAR BACKFILL ABOVE BUILDING CONTRACTOR TO PROVIDE TEMPORARY ADDITIONAL GRANULAR BACKFILL ABOVE SHALLOW CULVERTS AND STORM SEWERS TO SUPPORT HEAVY CONSTRUCTION EQUIPMENT. 9. CONTRACTOR TO TELEVISE (CCTV) ALL PROPOSED SEWERS, 200mm  OR GREATER PRIOR TO CONTRACTOR TO TELEVISE (CCTV) ALL PROPOSED SEWERS, 200mm  OR GREATER PRIOR TO BASE COURSE ASPHALT.  UPON COMPLETION OF CONTRACT, THE CONTRACTOR IS RESPONSIBLE TO FLUSH AND CLEAN ALL SEWERS & APPURTENANCES TO MUNICIPAL SATISFACTION. 10. WHERE THE SANITARY SEWER CROSSES ABOVE THE WATERMAIN, THE CONTRACTOR IS TO WHERE THE SANITARY SEWER CROSSES ABOVE THE WATERMAIN, THE CONTRACTOR IS TO PROVIDE A MINIMUM OF 0.50m VERTICAL SEPARATION, ADEQUATE STRUCTURAL SUPPORT OF THE SEWER TO PREVENT SETTLING AND EXCESSIVE JOINT DEFLECTION AND ENSURE THAT THE LENGTH OF THE WATER PIPE BE CENTERED AT THE POINT OF CROSSING SO THAT THE JOINTS ARE EQUIDISTANT AND AS FAR AS POSSIBLE FROM THE SEWER.  11. MANHOLE IS REQUIRED IF SEWER MAIN IS RIGID MATERIAL. MANHOLE IS REQUIRED IF SEWER MAIN IS RIGID MATERIAL. 
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