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SITE SERVICES & STORMWATER MANAGEMENT P.1/6
ANALYSIS BRIEF

112 NELSON ST., OTTAWA, ON, K1N 7R5
APPLICATION FOR REZONING (INDUSTRIAL TO RESIDENTIAL)
APPLICANT: CARELTON CONDOMINIUM CORP. #396

C/O DOMICILE DEVELOPMENTS INC.

1. GENERAL
This analysis of servicing issues for future re-development is in reference to an application for
rezoning the subject property from 1G1H(11), General Industrial Subzone 1, 11m Height limit to
R5 to permit a 9 storey residential building. The future project will replace an existing industrial
building containing small offices and warehousing that was created in 1987 by partial demolition
of an existing large furniture warehouse, renovating and dividing the remaining building into a
16 unit commercial/industrial condominium (CCC #396).
2. SITE DESCRIPTION
2.1 Location: West side of Nelson St., midway between Rideau St. and York St.
2.2 P.I.LN. 15396-0001 to0033
2.3 Total Site Area: 2949 sq. metres (0.295 ha.)
2.4 Street Frontage: 18.47 metres
3. RECENT SITE HISTORY
With reference to Surveyor’s Real Property Report, Part 1, November 7, 2017 by A.O.V. Ltd,, a
copy of which has been filed as part of the application for rezoning , the site in 1987 originally
included what is now an 8 storey apt. building at the north-east corner of a rectangle having a
total of 80.63 m frontage on Nelson St. The remnant L-shaped parcel was then serviced with
new on-site sanitary and storm sewer and watermain as shown on Site Plan, Dwg. M-1 by
Everest Engineering Ltd., Rev. 6 (As-built), Oct 28/87.
The new site services to 112 Nelson St. connected to City sewers through the reduced (18.47m)
site frontage while previous services (sanitary, combined and water) that connected through the
severed parcel were capped and abandoned. An 8 storey apartment building (#110 Nelson St.)
was constructed on the severed parcel after 1987 with separate new service connections to
Nelson St.
4. EXISTING SITE CONDITIONS
4.1 Site Topography
In the absence of a detailed topographic survey of the site at this time, reference to City
topo mapping together with on-site observations, it is obvious that this site neither
discharges nor receives overland flow to/from adjacent lands. The site is 99% covered by
building roof and paved parking as shown on the surveyor’s plan dated 7 Nov/2017 referred
to in Section 3.0, above.
4.2 Adjacent Lands
South Boundary: #134 Nelson St., small restaurant with parking in rear.
West Boundary: #365 King Edward Ave., Hydro Ottawa transformer substation
#339 King Edward, commercial outdoor parking lot
#331 King Edward, performing arts theatre outdoor parking and access to
underground parking. EA17-297
NOV/17




Site Services Analysis Brief p.2/6

North Boundary: #100 Nelson St., outdoor parking
#110 Nelson St., outdoor parking and access to apt. building

East Boundary: #110 Nelson St., parking garage and outdoor terrace for apt. building
Nelson St. roadway

4.3 Site Services

The following service connections were installed as part of site development in 1987.

e Sanitary — 150 mm dia. @ 1.0% connected to 300 dia. City sewer constructed in
1978. (SAN 39117)

e Storm — 300 dia.@ 1.0% connected to 450 dia. City sewer constructed in 1978
(STM39307)

e Water— 200 dia. service to renovated building and on-site private fire hydrant
connected to 200 dia. City watermain. In 2006, under City Contract #/SB03-3000
(Dwg. 6050-06, the existing 200 dia. water service was reconfigured within the road
allowance to permit abandonment of a 125 dia. watermain in the roadway north of
#112 Nelson St. to York St.

4.4 Site Drainage

Site runoff is collected by roof drains on flat roofs and by 2 paved surface catchbasins all of

which are connected to a 150, 200, 250, 300 on-site storm sewer system delivering flow

directly to the 450 dia. City storm sewer.
4.5 Natural Gas

The site is connected to a gas line on the east side of Nelson St. road allowance.
4.6 Wire Utilities ‘

e Hydro: an on-site transformer is connected to a large underground Hydro vault located
below the sidewalk on the west side of Nelson St. adjacent to the north end of the site
frontage.

e Communication lines are located underground along both sides of Nelson St. across the
site frontage.

4.7 Geotechnical Factors
From the ESA Phase | report it is known that the site is underlain by 5m to 15m soil
overburden above limestone bedrock. Rock removal is therefore not anticipated on any new
building construction that is not deeper than 1 floor level below grade.
5. FUTURE DEVELOPMENT CONCEPT

The proposed rezoning will allow a 9 storey building with 174 residential apartments and 1 level
of underground parking for 67 cars to be constructed on the site as shown on Dwg. A-01 by
AWA Architects, inc.
Both pedestrian and vehicular access are necessarily located along the 18.47 m frontage on
Nelson St. with the building taking the same L-shape as the property parcel using minimum
setbacks along each boundary.
The proposed site plan is conceptual only to be used for analysis of all impacts, including site
servicing and stormwater management.
Any detailed site grading and on-site services design including connection to the City sewer and
water systems, will be part of a future submission by others for Site Plan Control.

EA 17-297
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Site Services Design Brief

6. WATER SUPPLY
The site is presently connected to a 200 dia. watermain on Nelson St. by a 200 dia. extension to
the City main into the centre of the site to supply a private hydrant (HP239) installed in 1987,
including a 200 dia. valve in a valve chamber at the property line on Nelson St. In 2006, the City,
under Contract ISB03-3000, transferred the connection to a new location on the City watermain
as shown on Dwg. 6050-06, partial copy of which is included in Appendix ‘A’.
The site plan concept attached to this application would require that the on-site watermain and
hydrant be removed. Under this scenario, the existing connection could remain in service to the
property line to supply both domestic and fire demand for a fully sprinklered building. A new
hydrant would be required to be installed on the roadway within 10 m of a Fire Department
building connection on the front wall.
Referring to detail calculations in Appendix ‘A’, the results are summarized as follows:

Maximum Pressure at Bldg. =569.6 kPa . 82.6 psi> 80 psi max. allowed
Minimum Pressure at Ground Fl. =482.4 kPa 69.9 psi> 40 psi min. allowed
Minimum Pressure at 9" Fl. =227.5kPa 33 psi< 40 psi min. allowed

*Residual Pressure at Street Hydrant =348 kPa 50.5 psi> 20 psi min. allowed
*For fire flow of 13,000 L/min.

It can therefore be concluded that a pressure reducing valve may be required for the lower
floors, a booster pump will be necessary for supply to the upper floors and that there is more
than adequate residual pressure for a fire flow of 13,000 L/min.

7. WASTE WATER
In 1978 the existing 9” and 12” combined sewers on Nelson St. between Rideau St. and York St.
were removed and replaced with a 300 dia. (12"} concrete sanitary sewer under City Contract
77-32/Dwg. 1423 (sheet 1/6)/As-built March/92. The upstream end of this sewer is
approximately 18 m north of Rideau St. and receives flow from a connection to 333 Rideau St., a
small 1 storey commercial building on the N/W corner of Rideau and Nelson. The existing 300
mm sanitary sewer on Nelson St. discharges to a 24” (600 mm) on York St. that was also
constructed under Contract 77-32 and which discharges into a 42” (1050 mm) at King Edward
Ave. The York St. sewer has a maximum capacity of 500 L/s and does not receive any upstream
flows other than Nelson St. from Rideau St. to York St.
In 1997, redevelopment of the subject site included a new 150 dia. connection to the 300 dia.
sanitary sewer. Referring to Dwg. M-1 by Everest Engineering, the invert of 300 dia. sanitary
sewer is 56.14 at the point of connection. Calculation of the invert elevation as detailed in
Appendix ‘B’ results in an invert of 56.33 at the front wall of a future 9 storey building. Assuming
that the future first floor elevation is 300 mm above centre line of Nelson St. roadway, the
following calculation determines the elevation of basement floor:

EA17-297
NOV/17




Site Services Design Brief p.4/6

Centre Line Nelson St. =59.2+
Add .03

First Floor elevation 59.5

Subtract min = 2.7 (Fl.to F..) max=_3.0
Basement Floor elevation 56.8 (highest) 56.5 (lowest)
Compared to invert 150
dia. at front wall 56.3 (Appendix ‘B’) 56.3

Difference 05m 0.2m

It can be concluded that either a 150 dia. or 200 dia. sanitary service could be installed with
invert of pipe below basement floor at the point of entry depending upon detail design of future
building.

However, there will not be sufficient grade difference to allow gravity flow in basement floor
drain pipes connected directly to the service connection.

Pumping of basement floor drainage will be necessary and will protect against possible back-up
from the street sewer.

From calculations in Appendix ‘B’, it is obvious that the 150 dia. pipe connection has capacity to
convey the expected peak wastewater flow. It may be necessary to relocate the existing pipe
connection and/or to provide a 200 dia. pipe size in replacement to reduce the chance of flow
obstruction affecting such a large number of residents. In such case, a new manhole would be
required at the point of connection to the City sewer since the connection is greater than 50%
of the diameter of the concrete pipe sewer.

8. STORMWATER MANAGEMENT
8.1 EXISTING DRAINAGE

The subject property is 98% covered by impervious surfaces consisting of flat roofs and
paved parking and access routes. Roof drains and 2 surface catchbasins collect all runoff
and are directly connected to a storm sewer on site which, in turn, delivers all runoff to the
City storm sewer on Nelson St. midway between Rideau St. and York st.
Nelson St. storm sewer (450 dia.) is connected to York St. (600 dia.} draining westerly to
King Edward Ave. where it drops approximately 1 m (invert to obvert) into a 1800 dia.
trunk storm sewer. Both Nelson St. and York St. storm sewers can be considered slightly
oversized in relation to the relatively small catchment area served.
Using the Rational Method formula, existing site runoff peak flow can be estimated for
both 1:5 yr. and 1:100 yr. storm events as detailed in Appendix ‘D’ and as summarized below:

Tc =10 min. Tc =15 min.

1:5 yr. event 56.91/s 45.6 L/s
1:100 yr. event 146.5 /s 117.1 /s
These flows are compared to the capacity of Nelson St. and York St. storm sewers as
follows:
Nelson St. 450 dia. @ 0.82% = 269 L/s
York St. 600 dia. @ 1.51% =457 L/s EA 17-297
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Site Service Design Brief p.5/6

It is obvious that the existing sewers that were designed to serve a 1:5 yr. storm event, are
vulnerable to serious overloading during larger storms. However, City staff have indicated
that these 2 street sections are not subject to regular backup with street flooding during
major storms.

This block of Nelson St. has no sag points in the longitudinal road profile that would give
rise to roadway surface ponding that could impact adjacent properties.

8.2 POST-DEVELOPMENT S.W.M.
The concept site plan shows maximum building coverage permitted by minimum building
setbacks applied along all boundaries. This arrangement will give rise to maximum site
runoff that must be controlled by on-site detention storage induced by restrictive flow
relief devices(s). The only practical options for detention storage in this concept are roof
ponding storage OR structural (tank) storage in the basement OR a combination of both. In
the building configuration shown, only the 9" floor roof would be suitable for roof ponding
storage and it could only be utilized in combination with basement tank storage for runoff
from balconies and terraces shown on all other floors. For purposes of this analysis, all
detention storage is located in the basement in order to determine the maximum tank
size required.
Similarly, the maximum permitted release rate is calculated in Appendix ‘D’ using a time of
concentration (Rational Method) of 15 min. which gives rise to a lower release rate that
results in a maximum detention storage volume required,
For collection and conveyance of outside grouhd level runoff (Area A3/FIG.1/Appendix ‘C’)
a series of area drains (inlets) are connected to longitudinal drain pipes attached to the
inside basement walls leading to the detention tank attached to the east wall (Nelson St.)

Detailed calculations in Appendix ‘D’ indicate that a detention tank can be provided for
approximately 52 cu. metres (1:100 yr. storm event) storage volume that can be configured
to fit available space both vertically and horizontally and will discharge by gravity to the
existing 300 dia. service connection that has capacity to spare for the controlled release
rate using a circular orifice plate having a diameter in the range of 100 mm to 120 mm.

EA 17-297
NOV/17
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9. SUMMARY
Rezoning of 112 Nelson St. from industrial to residential that allows a 9 storey building with
174 apartments can be serviced by connection to existing City infrastructure in the roadway
based on the following conclusions:

e Water supply: the existing 200 dia. service connection constructed by the City in 2006 can be
utilized to supply both domestic and fire demands for a fully sprinklered building subject to
replacement of the existing private hydrant with a new hydrant located within 10 m of the fire
department building connection.

e A new 200 dia, sanitary service complete with a manhole at the 300 dia. City sewer connection
point is preferable to utilization of the existing 150.mm dia. pipe.

e The existing 300 dia. storm service connection, constructed in 1987 has the capacity to serve as
outlet for a storm detention storage tank complete with a restrictive flow device to meet City
requirements for reducing flows from major storms up to a 1:100 yr. event. Reduction of site
runoff to the existing 450 dia. City storm sewer can be in the order of 66% (1:5 yr.) and 70%
(1:100 yr.) based on the concept plan that maximizes building coverage on the site. A future
application for site plan approval based on any lesser building area or other hard surface
coverage can therefore be capable of achieving a similar degree of runoff reduction.
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Water Analysis for 112 Nelson Street

APPENDIX ‘A’

Boundary condition provided by City of Ottawa on Nelson Street adjacent to site

Max HGL 115.6 m
PXHR 106.7 m
MXDY + Fire* 94.7 m

* hased on fire flow 13,000 I/min
Elevations

Proposed Building Ground Floor
9th Floor

Road elevation at hydrant

Maximum Pressure at Building

Max HGL elevation
Ground Floor

Difference
Pressure

57.50 m
- 83.50m

59.20 m

115.60 m
57.50 m

58.10 m

569.6 kPa 82.59 psi

Pressure Reducing Valve (PVR) required as max pressure exceeds 552 kPa (80 psi)

Minimum Pressure at Building

PKHR elevation
Ground Floor

Difference
Pressure

106.70 m
57.50 m

49.20 m

482.4 kPa 69.94 psi
A}

Minimum pressure at ground floor exceeds minimum required value of 276 kPa (40 psi)

PKHR elevation

9th Floor
Difference
Pressure

106.70 m
83.50 m

2320 m

227.5 kPa 32.98 psi

Minimum pressure at 9th floor is less than minimum required value of 276 kPa (40 psi)

Booster pump required

Fire Flow at Street Hydrant

MXDY + Fire elevation
Hydrant elevation

Difference
Pressure

94.70 m

59.20 m

- 3550 m

348.0 kPa 50.47 psi

For fire flow of 13,000 I/min residual pressure at hydrant exceeds minimum requirement of 140 kPa (20 psi)

EA17-297 |
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P.2/7
Lawrence Erion T
From: "Mottalib, Abdul" <Abdul.Mottalib@ottawa.ca>
Date: November-15-17 3:26 PM
To: <erion@ridean.net>
Ce: "Wu, John" <John. Wu@ottawa.ca>; "Mottalib, Abdul" <Abdul Mottalib@ottawa.ca>; "James, Douglas"

<Douglas.James@ottawa.ca>
Aftach: 112 Nelson November 2017.pdf
Subjeet: FW: boundary condition request on 112 Nelson Street

Hi Lawrence,

Please see the water boundary conditions below as requested.

Thanks,
Abdul Mottalib, P. Eng.

From: .........

Sent: November 15, 2017 2:08 PM

To: Mottalib, Abdul <Abdul. Mottalib@ottawa.ca>

Ce: ...

Subject: RE: boundary condition request on 112 Nelson Street

Hi Abdul,

Please see below.

7

The following are boundary conditions, HGL, for hydraulic analysis at 112 Nelson (zone 1W) assumed:to
be connected to the 203 mm on Nelson (see attached PDF for location).

Minimum HGL = 106.7 m
Maximum HGL =115.6 m

The maximum pressure is estimated to be above 80 psi. A pressure check at completion of
construction is recommended to determine if pressure control is required.

Max Day + Fire Flow =94.7 m

These are for current conditions and are based on computer model simulation.

Disclaimer: The boundary condition information is based on current operation of the city water

. distribution system. The computer model simulation is based on the best information available at the

“time. The operation of the water distribution system can change on a regular basis, resulting in a

variation in boundary conditions. The physical properties of watermains deteriorate over time, as such
must be assumed in the absence of actual field test data. The variation in physical watermain
properties can therefore alter the results of the computer model simulation.

EA17-297 |
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APPENDIX ‘A’

Lawrence Erion I

From: "Lawrence Erion” <erion@rideau.net>
Date: November-03-17 2:02 PM

To: <john.wu(@oftawa.ca>

Ce: "David Renfroe" <renfroe@domicile.ca>

Attach: 14325p&p02.pdf; scan0002.pdf; 17-297 fire flow.docx
Subject: 112 Nelson St./Proposed Re-zoning Request for Boundary Conditions EA 17-297

John

I submit the following request in replacement of my initial offering yesterday, with apologies.

This project involves re-zoning of the subject property at this time with only a theoretical building
design to accompany the application to indicate a maximum potential redevelopment of 174
apartment units in a single building.

The site is currently serviced by a 200 mm dia. water connection that was constructed by the City
under Contract ISB03-3000 as shown on as-built dwg. #6050-06 (copy attached). It is assumed that the
existing water service will be utilized for a proposed new building.

The estimated domestic demand is outlined in the following table using 350 Lcd for AVDY per OWDG.

Unit No. PPO AVDY MXDY PKHR
Type Units ‘ x2.5 : x2.2
Studio 3 1.4 1470 3675 8085
1 Bed 83 1.4 40670 101675 223685
2 Bed 88 2.1 67760 169400 372680

109,900 L/d 274,750 L/d 604,450 L/d
TOTAL 174 '

1.27 /s 3.18 L/s 7.0L/s

A
Fire Flow, as detailed in the attached, is calculated per the F.U.S. 1999 method assuming concrete,
steel and masonry construction including a sprinkler system. The resulting total required fire flow is
13000 L/min (217 L/s) for a duration of 2.5 hrs.

To Summarize:

AVDY  =109,900 L/d (1.27 L/s)
MXDY =274,750 L/d (3.18 L/s)
PKHR =604,450L/d (7.0L/s
Fire Flow = 13,000 L/min (217 L/s)

Please provide boundary conditions for the 4 events summarized above ASAP.

Many Thanx
Lawrence

EA 17-297
NOV/17



112 Nelson St./Proposed Re-zoning
Fire Flow Estimate per F.U.S. 1999

Building Floor Area = 8600 m?

(based on 2 largest floors + 50% of floors above to 8 max).

1. F=220.C. A" -
where C = 0.6 (fire resistive)
F= 12,244 t/min
Use 12,000 L/min

2. Occupancy Adjustment
Use — 25% (non-combustible)
Adjustment =-3,000 L/min
Fire Flow =9,000L/min

3. Sprinkler Adjustment
Assume 30% reduction
Adjustment ~ 2,700 L/m

4, Exposure Adjustment

Bldg. Face Separation
north i3m
east 13 m
south 6m
west 6m

Total

Adjustment + 6,300

5. Summary

Fire Flow per2 9,000 L/m

Add exposure +6,300

Less sprinkler -2,700

Total Fire Flow 12,600 L/m

USE 13,000 L/m (217 L/s)

Lawrence Erion, P.Eng
Erion Associates

Change

+15%
15%
20%
20%

+70%

APPENDIX ‘A’
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APPENDIX ‘B’
112 NELSON ST./OTTAWA

PROPQOSED RE-ZONING FROM INDUSTRIAL TO RESIDENTIAL

SANITARY SEWER CONNECTION SIZING

A. PER OTTAWA SEWER DESIGN GUIDELINES (0.S.D.G.)
Assume 9 storey bldg. with 174 res. Apartments

Studio apts. 3 @ 1.4 p.p.u. = 4.2

1 Bed 83@1.4p.pu. 1162

2 Bed 88 @ 2.1 p.p.u. 184.8

174 305.2 persons
Peak Res. Flow = Qp =350 Lcd x 305 x 4.0 (P.F.) =4.941/s
86,400

Infiltration Allowance = 0.30 ha x 0.28 L/s/ha =0.08

Total Peak Design Flow =5.02 /s

B. SELECT SANITARY CONNECTION PIPE SIZE
Existing site connection* = 150 dia. @ 1.0% (Q** = 15.7 L/s/ V'""" = 0.89 m/s)
Future replacement = 200 dia. @ 1.0% (Q“*" = 62.0 L/s/V'""" = 1.22 m/s)
*Constructed in 1987

C. CAPACITY OF NELSON ST. SANITARY SEWER

Existing sewer constructed in 1978 (concrete pipe) is 300 dia. @ 0.92% (Q*" = 96.8 L/s/V/"""= 1.32 m/s)

D. PEAK DESIGN FLOW = 5.02/15.7 x 100 = 32% of capacity of existing 150 dia. connection
CAPACITY RATIOS 5.02/62 x 100 = 8.1% of capacity of future 200 dia. connection
5.02/96.8 x 100 =5.2% of capacity of existing 300 dia. sanitary sewer.

E. CALCULATE INVERT OF 150 DIA. SERVICE AT FRONT BUILDING WALL
Invert 300 dia. at connection = 56.14 m (Dwg. M1/Everest Eng.)
+ 0.07
Invert 150 dia. at connection =56.21
+93m@ 1% = 0.09 (Pipe slope)
invert 150 dia. at front wall =56.30m

Nov/2017
EA 17-297
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STORM SEWER CONNECTION ANALYSIS
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APPENDIX ‘T’
P.1/2
112 NELSON ST./OTTAWA

PROPOSED REZONING- INDUSTRIAL to RESIDENTIAL
STORM SEWER CONNECTION ANALYSIS

Reference: (1) OTTAWA SEWER DESIGN GUIDELINES (0.5.D.G.)

(2) CONCEPT SITE PLAN — DWG. SP-1 (AWA ARCHITECT)

(3) STORM DRAINAGE AREAS (FIGURE 1)
Storm sewer connection is sized to convey the peak runoff flow resulting from a 1:5yr rainfall event
applied to all captured surface areas on the site. Pipe capacity to be equal or greater than the resulting
peak flow without surcharging and with no restrictive flow control devices in place.

e FromTable 1, pg.2

Total site area captured =2857 (96.9%)
Total site area uncaptured =_92 (3.1%)
Total site area =2949 (100%)
Total A x C captured =1963.7 (96%)
Total A x C uncaptured = 82.8 (4%)
Total AxC =2046.5 (100%)

e Peak Captured Flow (1:5yr.)=Qps=2.78 x AxCxl
Ax C=0.19637
for Tc = 10 min., Qps = 2.78 x 0.19637 x 104.2 mm/hr.  =56.9 L/sec
for Tc = 15 min., Qps = 2.78 x 0.19637 x 83.6 mm/hr. =45.6 L/sec

e Existing Service Connection: Pipe Diameter 300 mm
Slope 1.0%
Capacity 100.9 L/sec Qp/Qc = 56% t0 45%
Velocity (full) 1.38 m/sec
e Capacity of City Storm Sewers
(a) Nelson St. (ST 39307: 450 dia. @ 0.82% =269 L/sec
(b) York St. (ST 39305): 600 dia. @ 0.51% =457 L/sec

e Elevation of Existing 300 dia. service connection

Inv. 450 dia. on Nelson St. =56.57m

+ _0.07

Inv. 300 dia. @ connection =56.64

+12 m @ 1.0% slope = 0.12

Inv. 300 dia. @ Bldg. wall =56.76

+ 0.30

Obvert 300 dia. @ Bldg. wall =57.06
Future Basement Floor Elevation 56.8 + highest EA 17-297

(Per Appendix ‘B’) 56.5 + lowest NOV/17
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f FIGURE 1 -
~ POST-DEV. DRAINAGE AREAS
| AREA AREA  RUNOFF COEFF |
| LD, m? (€ (A) x (C) COMMENT |
l (A) 1:5yr. 1:100 yr. 1:5yr:1:100 yr. ‘
A1 1263 09 1.0 11367 1263 CAPTURED |
A2 664 09 10 597.6 664  CAPTURED
A3 868 02 0.25 173.6 217  CAPTURED
. A4 92 09 1.0 82.8 92 UNCAPTURED |
‘A5 62 09 10 55.8 62 CAPTURED |
| TOTAL 2949
i 1:5yr. 1:100 yr,
| TOTAL AxC CAPTURED . 1963.7 2206 |
i A X C UNCAPTURED 82.8 92
boimin it s v e - - S ok
TABLE 1 ,
| POST-DEV. DRAINAGE DATA i~
© (RATIONALMETHOD) | - Nov/2017
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112 NELSON ST.

PROPOSED REZONING {INDUSTRIAL to RESIDENTIAL

STORMWATER MANAGEMENT ANALYSIS

Reference: Appendix ‘C’ (FIG 1/TABLE 1)

1. EXISTING SITE RUNOFF

Using Rational Method formula Q=2.78 x Ax Cx|
where A=0.295 ha.
C=0.9(1:5yr.=1.0(1:200 yr.)

Qs =2.78x0.295x0.9x83.6 =61.7L/sec (Tc=15min.)
=2.78x0.295 x.09 x 104.2 =76.9 /sec (Tc=10 min.)

Q00 =2.78x0.295x1.0x 1429 =117.2 L/sec (Tc =15 min)
2.78x0.295x1.0x178.6 =146.5 L/sec (Tc =10 min)

Existing service 300 @ 1.0% Qcap =100.9 L/sec Qs/Qcap= 61%(Tc = 15), 76%(Tc = 10)

Existing storm sewer (ST 39307) Qcap= 269 L/sec (Appendix ‘C’)

2. POST-DEV. RUNOFF
2.1 - Max. allowable site release  (1:5 yr./C = 0.50)
Qauow = 2.78 x 0.295 x 0.50 x 83.6 =34.3 L/sec (Tc = 15 min)
=2.78x0.295 x 0.50 x 104.2 =42.7 L/sec (Tc =10 min)

2.2 — Uncaptured + uncontrolled release (1:100) yr. Area A4d)
Quncap = 2.78 x 0.0092 x 1.0 x 142.9 =37 L/sec {Tc = 15 min)
=2.78x0.0092 x 1.0 x 178.6 =46 L/sec (Tc =10 min)

2.3 — Max. controlled release from SWM storage

Qcont = Qaow - Quncar
=34.3-3.7 =30.6 L/sec {Tc =15 min)
=427 - 4.6 =38.1L/sec {Tc =10 min)
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STORAGE REQUIRED
Assume all storage to be provided in a structural tank located in the basement adjacent to the frontage wall at

Nelson St.
For purposes of this analysis using the modified rationa! method formula, the lower allowance release derived

from Tc = 15 minutes (30.6 L/sec) will be used to derive a maximum storage volume requirement.

Q]_oo =2.78 X (A X C) X IlOO =2.78 x0.2206 x 1100 =0.61323 x I]_QO

Tc l100 Quco - Qreease = Qsiorace X T = Vstorace
{(min) _(mm/hr.}) (L/s) (L/s) (L/s) (sec/1000) c.m,
10 178.6 109.5 30.6 78.9 0.6 47.3
15 142.9 87.6 30.6 57 0.9 513
20 120.0 73.6 30.6 43 1.2 51.6<
25 103.9 63.7 30.6 33.1 1.5 49,7

Therefore: Required storage volume for 1:100 yr. =51.6 cu.m.

4 . STORAGE PROVIDED
For the concept design of the building, a concrete storage tank could be constructed adjacent to

the inside of the front basement wall including the area below the access ramp to underground
parking. Listed below are a few possible rectangular configurations with the resulting depth of
water for 51.6 cubic metres of storage.

Alternative tank configurations:

W L A D
m m m’ m
6 7 42 1.23
6 8 48 1.14
7 8 56 0.92
7 7.5 52.5 0.98

Where W = distance along front wall from south wall
L = distance perpendicular to front wall
A = floor area of tank
D = depth of water to contain 51.6 cu. m.

Allowance for additional storage depth of 0.30 m above 1:100 yr. storm level {1.4 m above highest tank floor
level) would provide an additional 15 c.m. + before overflow in pipe connected to 300 dia. storm service down-
stream of the control device. The top of the tank wall would then be set 0.4 m above invert of overflow pipe

(200 dia.) or 2.1 m above tank floor.
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STORAGE REQUIRED

Assume all storage to be provided in a structural tank located in the basement adjacent to the frontage wall at
Nelson St.

For purposes of this analysis using the modified rational method formula, the lower allowance release derived
from Tc = 15 minutes (30.6 L/sec) will be used to derive a maximum storage volume requirement.

Q100 =2.78 x (A X C) X IlOO =2.78 x0.2206 x IlOO =0.61323 x IlOO

Tc l100 Quoo - Qgeeass = Qgroraee X T = Vsrorace
{min) (mm/hr.) (L/s) {L/s) (L/s) (sec/1000) c.m.
10 178.6 109.5 30.6 78.9 0.6 47.3
15 142.9 87.6 30.6 57 0.9 51.3
20 120.0 73.6 30.6 43 1.2 51.6<
25 103.9 63.7 30.6 33.1 15 49.7

Therefore: Required storage volume for 1:100 yr. =51.6 cu.m.

4 . STORAGE PROVIDED
For the concept design of the building, a concrete storage tank could be constructed adjacent to
the inside of the front basement wall including the area below the access ramp to underground
parking. Listed below are a few possible rectangular configurations with the resulting depth of
water for 51.6 cubic metres of storage.

Alternative tank configurations:

W L A D
m m m? m
6 7 42 1.23
6 8 48 1.14
7 8 56 0.92
7 7.5 52.5 0.98

Where W = distance along front wall from south wall
L = distance perpendicular to front wall
A = floor area of tank
D = depth of water to contain 51.6 cu. m.

Allowance for additional storage depth of 0.30 m above 1:100 yr. storm level (1.4 m above highest tank floor
level) would provide an additional 15 c.m. + before overflow in pipe connected to 300 dia. storm service down-
stream of the control device. The top of the tank wall would then be set 0.4 m above invert of overflow pipe
(200 dia.) or 2.1 m above tank floor.



APPENDIX ‘F’

MISCELLANEOUS DRAWINGS

5 PAGES



APPENDIX ‘E’

| EA17-297
i NOV/17

@201o124 (519) 303/ 0SBU-L2L (6LD) 0u0Ud
852 FEH U0 ‘wrodopy
- 009 OIS 'S SLNCHISD P v

AL MMIETTIOA NYAITINS.O SINN

<IHOMAHGS AD 021024084 81 N GiHL, ‘LLGE ' NU4SI0A VSIS0 'Sy O

EA0-HP U 0 MADO.ES.0CN 99 0y wmalia
400 UORITN 19 15UT] APBISOM B WDS} PBANSD ‘TUIOUISY Q0 sBukteR

*(6) 62 oS '9Z0) LonumBal-
i eotiapase Uy
HOAIRENG SHLAZCENSS AJCS
"VNDRD GISSORHE NV SLU
SETNIGTIVALON BINFUSHL
supsD V3
1 [Ty 04 O
o Sutimey oesuo) . W
£695202 wiwnumo  + 4D
#HOS NOISBINGNS NVTd g . v
LuioR . 86
wapiemg Wi sto
Jotpey o

BUMPRRURAY ¢ = M)

986} ‘5z tendiny Uerd (0O} . ()

OF ON 1d WIUKLOPUGD UBleHRD b fed)
A0LEYY Bl . {2d)

TS Ll (el

80ty uetd pasmmloy 1)
paungea BESA

'R PIOGBI0A 'URANG.0 ‘ERUY (e0v)
BEBUM uw

498 Ll - &

48 oy UTPUNE PAYE . 8Eg

pUnoy URWRLON Aoung v g
pewtld pownuo AGNRG  swoutq ~C—

pueBan 19 s8lON

unyD 6L BunoA SuDIITINEA Ut $Oday Ayodard [S0Y BicABAINS Oi) [0 B0idod

paos ‘poblis 'mufo osn o uentiad saryed pojaj) Jau pUR 'soabefual
RIS 10U (e UL T " GlBliEe R -

o sl QLT HNTEETION NYAITINGO ‘BINNY

T T0E 2GRN 03LYa LHOJTY AZANNG
HLIM NOLLONNFNOO NI Qv3Y 38 18NIN NvTd BiHL

ZTHvd
Iohoaing puen oUTIO
A e i T
SR UnA

*£102 “BGILBAGN JO ABp P BU} Uo pajedition sBM Aoains ay) 2
Way} Japun opow
GuopenBes o4 PUR 1Y SaL, PUB BU} PUB 1Y MOABANS B 'Y
SAGAING GY) Ly LIUBRIC0NT U PLT 281100 4B UOH pUR AGAINS B ‘)
$ LVHL ASILHZO |

elEOyMe,) SJoABAING

BFOE 0 AB DNIQIAIQ A L334 OL GRLHIANOD S8 NVD
CNY SHHITN NI Y NYTid SiHL NO NMOHS SIONVISIO

BN
o ——
e 0 ] [] BT [X] A o

052: 4 8Eag

"PY1PBGRIOA ‘UBAIINS,0 "siuly Aq peAening
VMVLLO 30 ALID

968 "ON NY1d WAINIKOONOD NOLI VD

soueid | 18Vd

Aid

uosgaN

G0 - g0

158/

3L SI193H

QRA-RI2V0 Nid - 5109

107

. £

snusAy

HEO-RIEPO N

i

N,

N,

N kit e

LHOdTY ALYAIOUS TVIY SHOATAUNS -

Buyy
OO0 Nid

1503

INO-LI2P0 Nid

._
! !
| “ .
! i w3 s0 wes srg ]
W | o 153 170 oo Ho o
| et duponn { 1%
t H
¢ 5 4,
ancgzy pIBs | ! z @
M.__B.MS‘N vis E\v”‘ _. A .
7 . m N
. %x, J %,
OZEGEGLT  USNY 4 o4 Lograns 7 m 3 \
. i Y E?
5 by el R w 8 .
L e FEOQ 0L 1000 - 965G Nid T m
oN NYTId WNININOGNOD NOLITHYD
i
- m ; »«u.ﬁ il o o 0
i \., o B8 B A\
A0S T N ¢ i TS W T
m‘ov,m_.%mz/ AW TR \yes 200y S LR/ 3
g BT e | ook Y 200 4 MR U 060 W4 w
a9, B0z el MOOBS.OMN / m.M X
v g
% f.m_v Tum staey Buung ol esoud) sppuay W
z ’ = 2
i ,, LR
~ -
3 S m m \E & 3
m, ~ \ < w3
~ ~ / = - i3 B
%00 . e i ™ &S B
b M £ ¢ k_uqu T ——————— 2 O Q M [y -9
w 1,35 S § B
ag €] [} 2w N
W m_m. a2 ) \ k W ' 8 /pw W/
o £3
m Mm w oy \ ] m 5 w7v
;o N
= 9t Nyl ] R (e E TR ——
100415 vosjaN wros _.,K = 159/
#F
7 _ mm
/ ! ) fe
- Y 4
~ wm
M 00 @6 o N o
OEALINDD m
Q020 - sigwo Nid
L3341S NOSIIN




o ‘
N~
g
- - >
el S— — — —T 8T
e r/D.. | - Wi o J oat 2 ok I - :.11,7 |
- J] N ; |._ _ e [ B
B-En RS j — ] Ellg
i I = |
& i [ N
L I ] i
[~ i : ! r
= i i ﬁ [
< A n:
| ! i :
v ! ! @ i _H
i i H p) f
P girg| g m W i
] g2lg! 2118 i
s Lg | , al & 5 .
m« ;.Z ! ) A2 | |
aie ! ! ooz ,R o
i | i A
| | |
1 | ]
i i o
! ! <
| | I 2y N
18
I g
! : SEEEEINLS _ |
YGEGENLS ! / it ﬁ \ Jo m
i ! i | ]
T Y Z0BENYS ™ S YaBENYS ZYSEENYS . _ s x
) B i
H ! /
M
R e e o o e e e e e e
o T e , s 15 NOSTEN B0EGENLS 958,
ZOSEENLS 90EBEMLS. . .. . L08EEINLS , \,aommbl 1 /I.Ms:/m._
e e et e ———— e — e e - | -
. 4 SLLEENVS LLLBENYS BLLEENYS ~ M
Y / g
7
| R 8
I ! o
| i
|
(o
1 9 b
'z 5t ¥k |
2 g
E (@ :
<\ =l LS
i - -
] oz 5Bp3TpROY ) -
L m w — — wowBog paoy
. oo P,
” m a7 sesseuppe sisoled jeuee] WYS WAVYSID | ils
& a8 - .
_m - " we BINGTWES &
2 e sjoyuepulo)s o Is
L Mm [ 1oju[ " uLolg oze|
H b - _—
m 24 m ejoyuspABlues o
| -
e M aloyuely peLiquos e
: | “ e 3dALENS
u = u _ i einjonng s
e ” [ R S N ol WIOIS ~—e= |
% W @ adid AIBYUBS weectt—
2 = =~ 9d]d POUIGIIOD —mcg—m
o W
N 2 | Am _ S4ALENS e
Sl e ax _ edid™s
u»lW i1e we | et
g puebe
N -
! i
P L1 _
P ;




_ D o ) T I ] Bl N [ d . N - N P © 3]
- gHolYS | & - bl 5 i z 5 e ] 1 2 8 & g
l&g !.s s U I 2 I el e & _M_.. 8 8 B HEE B 3 g2 3 8 g
Y PR SRV REN - 2 h = o I & | & B 8
G HRL L i Besoge . - — EE: S g1
s [ & EE BEP L] £3 &
15 H¥oA oL 1e nvaam 5 - " . . L CES— . .
al S A 2 T T n " um.u & ] H xmm 3 E H 3 M_w Sy 5 §
L338ES WOSTINM TEREES sprg) | GG g " & P i B i 4 E i B 8 B b s H
- . H a 4 5
e P S T E R weesr o . B "] 5 E ElE H ] [
BN Tr0lsaR ARLE g B 8 B BB B Fl 7l 2
e e bl B e s T . s § _ 4. L i g
~ {avaszoan aavaso v woumead soo - - ] 11 T 1- F
ADETED Ol GRQY JU¢ SIALOVHINGS A T T T
X 1»:§§ 1 HAGHT BOUVIaNIS 27108 T )
D2 | Do ei Sivees Arus Ty : s
[} A 4833 ol Wl S AN ST DR s
= gg-lh?uﬁuﬂnu" 1
e} N iosion g o ! :
P 5 ] 4 |
[a%8 i 59w
< | :
s+ =2 : 1
- -
il "
4 081 4 1 : ot :
) L .
g8l e : . - = = o ==
1 1 3 o
DO B : S e 0 o
=+ e — L
08! . = N 4!% f _“_"\.
! Tt l"r uﬂ m n i 3t
el e e R : :
- ; | T e B 1..,,4@« o
i} = T T : ,
o et i o X fpoid ot e 1 ]

S3LON

* KOILT24ENI
WA UIG OV GNOILLDIANGD MIAR  SIANOIONG = 2
ol-f YT 0 Ldvd DA0FOUTANS 1 Tks g2l WY

(n23Re ok 34

Care e v

L9 nvacw

uouz satkinia )

TLHIXDHdY | 43A0NIY

L=,

L

by

oHEAIS GUNIEWOD 0 © B

eniverd

CRINIT MVLINVE 2 OWILGIKD 40 WOV dIVE

Y VIOl @ MMoA WMz A3FNLE NOEIEN 1 dloW

T

4 ‘L!Lul_a....u.uﬁ

:::.:\ 3

101

oHtu

o :h Freaet ouzm |

LLATT

133418

LN3NIEY T
foamea Wraed wpu m

NOSTIN

Gp/it ey wed

EA 17-297
NOV/17

-]
Fout
RR-7A
Foai
< g8l

F 08l

= 86l

L2y



|

- I~
L o
o
m —F ™~
=) =]
= =~
1L < O
o - : w2
(=T o . f o e e,
L Cjoter | cgwgar| erser | G i
[ wz2 ot'ogl | eonbr g) .
S R TINR TR TR N
1 P oL'epl | corel | 1
Y 1 | wtazo syt | soves ~ o,
. \
=
et _— : o T ' . Sy o R} it v A _.f&cw o '
B uuozn.p W33 SIS ) . = = : . QW pcN Lm‘:mxthz ‘W09
K . . . - . - ¥l WaN : R
FN ' . 1 TTES i o Voszle amr SHNN M §
i y
{ mapanal
L i t e e / FALIW YILVM L ONLLEHD !
! Wit 25 : 49'USY FAW] Oy .
N IS b) , s Aol [ . vt
i X O ADILNTA SIH] L FIeIE %7 . \L snan B
k " . T_6rtuer s at e 8 .\.Ei.q.ant ki
i \ '
1. ; .
i MEAE ;
! “ e e I .
w t i N . . DALIIR SO Mot SHL . >E«mﬁ u«“ﬁw
| 2 - " . . R . N wliizs o INIRY |
) 5 S oo o D e b e ey ~ v v 36 01
: i I | g . &, - YILIW SV oMLY
R, o GLVH AN 4 -] . : . . i ‘ - W bzt?a,.. .
' R.BEWE PRSI . T s
. ., sl NWRSD eI g an : - ' 'A
. ! . Odagla M6L i i i .
U N womas oniutﬁsuf e :
- \ OMis5i|
- - 930409 .
e 130 QL 2o ANAANG prw
Mv%, . : _ A uztu:.h&m?L
RN LT | . P & A
to ww _m | k . osrous 700 |
. 3 —y AY VLIPS IWLSUD ~. .
c ey B | . :
. B8 | e
o2 _ . : b
3 [ N N . o L .
m+7 ) ysisal - cduavo b @momarz gl 1 ! Ll ._,
s . LT Lak o vy uk arv| L adedys 98
T 101 B LA | Sasuiinis o 7en icismns, :| peiod Ao Y2wid G
i INECER & N NOTIE NN BRODEE b ' o ‘o oo 12 s o RN
4 v g 3804 NVRYIVM | ., S e
* Gl s S T
. . ] 'ﬂ.hhﬂ“ll)ﬁb. »V. 2.
- = o 3 . + ! | DIO7S a\m\icbz«w +2y L
G insma | e N . l . - — - vy P M
- [T .- : Ll L T wime . <> . . . | 2e07 47 Bwres 8l IR P
FRINNGS INHVAWES daty § . . : 3 F300 1, T “n e [ = - - - X — RS RIF I
A T, . t 3 1 s ST o b - Lo e STTETTINA ‘......u:.ixu.ri&.mn ) - : "
z B s = . 1 , A ; 3 S
Wl




APPENDIX ‘F’

3
i

A
T3ATT ONDIEVd 14 O,

WoL0L  M.0DSE

oLZN

ey

mmm ‘mm

09 19 | 9 €9

wwmmv — 99

08 J1 H5N

——— S
P

wyrez 3

me——

CORRIDOR

a1 85N

e
wggee ALY

wiols g

|

Wiyl M.00 88 0EN

g

os |15 Mo [es |vs Wes |95 | 2o
TIVLS DNV 99
ge | e [|9e |se | ve || e [ze | ie || oe & |sellz | ||sc | ve
slallula|sflo|s]sa]la st |et||oe|iz||zm | e
ara——— P
¥ o — T e, Y S Zﬂa.mm.omz
= TEoTeh MO0 &5 EN uzgel Mo

EA 17-297 |

i

e e SO

NOV/17




