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Site Servicing & Stormwater Management Brief
Canadian Tire Store No 442, Ottawa, ON September 2023

1.0 INTRODUCTION

Parsons Inc. was retained by Canadian Tire Real Estate Limited to provide engineering services for a proposed expansion
to their existing store #442 located at 2501 Greenbank Road in Ottawa, Ontario.

The proposed expansion involves an additional retail and warehouse area on the south-east side of the existing store,
relocation of the garden centre, new seasonal soil compound and new e-commerce parking spaces. The expansion will
impact only a certain part of the total site. The impacted site area is estimated at 0.20 ha.

The proposed work will require modifications to the existing storm sewer and the removal of the garden centre on the south-
east side of the existing store. The new garden centre, e-commerce parking spaces and the new seasonal soil compound
will be integrated within the existing parking lot area. The existing loading dock layout will also be modified.

2.0 PURPOSE

This brief summarizes the impact of the proposed expansion on the existing site servicing, grading and drainage design.
The erosion and sediment control measures to be undertaken during construction are also described.

Stormwater management items addressed include the following:

e Comparison between the existing and proposed runoff and storage from the site.

3.0 EXISTING CONDITIONS

Design of the initial site was made by Bronte Engineering Limited in 2000. An expansion to the south-east of the original
store was previously designed in 2006 by Delcan (now Parsons Inc.). Improvements to stormwater management of the site
was also made in 2014 by Novatech Engineering Consultants Ltd. to mitigate flooding onsite and to provide additional
stormwater storage. New storm chambers were installed under the existing parking lot on the south-west side of the
property along Greenbank Rd to capture the 5-yr storm event while any event over the 5-yr storm is stored as surface
ponding in the parking lot area. Novatech'’s report is attached to this brief in Appendix E.

The runoff from all drainage areas is captured through the existing storm structures. The site stormwater discharge point
is located on the south corner of the property. Site stormwater is exiting the site through a 180mm x 180mm diamond
shape orifice ICD plate. As per Novatech report & plan in 2014, a check valve (flap gate) was proposed on the 300mm inlet
pipe to prevent municipal storm sewer back flow on site. It is also worth noting that no major overland drainage route is
defined for this site. Approximately 0.5m of water will accumulate over the existing catch basins in the parking lot before
water starts to spill to the public right-of-way.

4.0 PROPOSED DEVELOPMENT

As shown on the Architectural Site Plan, the proposed development will consist of the addition of a retail and warehouse
area on the south-east side of the existing store, relocation of the garden centre, new seasonal soil compound and new e-
commerce parking spaces. Modification to the existing loading dock layout is also proposed as part of this project.

The existing garden centre will be relocated to accommodate the building expansion. Existing catch basins and storm
sewers, including a connection to the roof drains, located under the existing garden centre will be removed. The existing
roof drain system will be rerouted internally to merge with the proposed roof drain connection for the building expansion.
This new roof drain leader will be connected to the existing storm maintenance hole (ex. MH-15A) near the new building
expansion. Roof drains on the building expansion will be controlled to attenuate peak flows. No grading modification are
anticipated within the existing parking lot area to accommodate the new garden centre, soil compound and e-commerce
parking spaces. However, a new grass swale is proposed south of the building expansion to capture any water runoff coming
from the back of sidewalk along Strandherd Dr. All of the remaining site will remain in its existing condition.
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5.0 STORMWATER MANAGEMENT PLAN

As mentioned earlier, only a small portion of the existing site is impacted by the new building expansion. The estimated
area impacted by the proposed works is 0.20 ha. The following table illustrates the comparison between the existing and
proposed runoff coefficient of the impacted area using the following runoff coefficients:

e Landscaped surfaces (grass, trees, shrubs, etc.) C = 0.20
e Impervious surfaces (asphalt, concrete, pavers, rooftops, etc.) C = 0.90

Table 1 : Comparison Between Existing and Proposed Runoff Coefficient

Existing Condition Proposed Expansion

Area (ha) Runoff Coefficient Area (ha) Runoff Coefficient
Landscape Areas 0.02 0.20 0.02 0.20
Impervious Areas (asphalt, concrete) 0.18 0.90 0.06 0.90
Building Area (roof) - 0.90 0.12 0.90
Total 0.20 0.83 0.20 0.83

As shown in the previous table, the proposed building expansion is replacing impervious areas. Thus, the post-development
runoff coefficient is the same as existing condition. No additional runoff is generated by the store expansion.

Additionally, controlled roof drains are proposed for the new building area. Therefore, any stormwater storage lost within
the existing garden centre area will be compensated by rooftop storage. According to Figure 7 in Novatech’s report, only a
minimal amount of storage (+5m3) was proposed for existing CB-14 within the garden centre area for a 100-yr storm event.
The new controlled roof drains will provide 20.7m3 and 45.6m3 for the 5-yr and 100-yr storm events respectively. New
controlled roof drains calculations are shown in Appendix B. The new roof drains will also attenuate the peak flows, which
will greatly reduce the amount of flow reaching existing MH-15A. The following table illustrates the significant improvement
in terms of storage and peak flow between existing and proposed conditions.

Table 2 ; Comparison Between Existing and Proposed Storage & Peak Flows

Existing Condition* Proposed Expansion
Garden Centre Area/Building Expansion - 5-yr Storage n/a 20.7 m3
Garden Centre Area/Building Expansion - 100-yr Storage +5ms3 45.6 m3
5-yr Peak Flow at MH-15A 69.73 L/s 30.01L/s
5-yr Pipe Capacity between MH-15A and CBMH-13 95% Full 41% Full

*Values taken from Novatech'’s report

As shown in the previous table, the future conditions represent a significant improvement from the existing conditions and
pipe capacity issues within the subject site will be mitigated due to the additional storage provided on the new building
roof. Storm sewer design sheets are shown in Appendix A.

The remainder of the site will stay to existing conditions. As mentioned earlier, existing underground storm chambers
located at the south-west end of the parking lot provide storage for minor rainfall events (5-yr and under) while additional
storage is provided on the parking lot surface for events greater than the 5-yr storm event. Site discharge is controlled by
an ICD diamond shape orifice 180mm x 180mm located in existing MH-16. A flap gate was also installed on the 300mm
storm sewer pipe that outlet the site to prevent overflow from municipal storm sewer on site, see Drawing C102 for more
details. Stormwater quality control for this site is achieved via the existing Kennedy Burnett storm sewer management pond,
therefore no additional treatment is required.
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6.0 STORM SEWERS AND SWM SYSTEM

An existing storm sewer at the south side of the building needs to be removed due to the new building footprint. A new
swale with a perforated subdrain on the south side of the new building addition will be added as well as a new rear yard
catch basin to receive the subdrain and the swale. New storm sewer pipe and a storm sewer maintenance hole will also be
added before re-connecting to an existing storm maintenance hole in the parking lot.

As previously mentioned, and existing roof drain connection will need to be removed to accommodate the proposed building
expansion. The existing roof drain system will be connected internally to the proposed roof drain connection. The new roof
drain connection will provide flow control on the roof and will be connected to an existing storm sewer maintenance hole
(ex. MH-15A) in the parking lot. Details about the proposed roof drains are presented in Appendix B

Storm sewer pipe sizing is presented in Appendix A. Details including pipe lengths, sizes, materials, inverts elevations and
structure types are shown on Drawing C102.

7.0 SANITARY SEWER

The building addition will be serviced internally from the existing building sanitary system. The peak sanitary flow for the
building with the addition of the new expansion is calculated to be 1.98 L/s, including infiltration. The increased sanitary
load calculations can be found in Appendix C. The assessment of the existing sanitary service connection shows that the
capacity is adequate for the expanded building. The Sanitary Sewer Computation Sheet is included in Appendix A. Details
concerning the existing pipe lengths and locations are shown on the site servicing plan.
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8.0 WATER SERVICING

Water servicing and fire protection for the proposed building addition will be provided by the existing building service. The
existing 200mm service connection, off the existing 400mm watermain on Standherd Dr. will provide both the domestic
and sprinkler demands. The exterior fire protection will be provided by a combination of three existing fire hydrants around
the site, all located withing 75m of the buidling as shown on the figure below.

Figure 1 : Fire Hydrant Locations

ey

The water demands for the existing and proposed building are listed in Table 3. The fire flow was calculated using the Fire
Underwriters Survey (FUS, 2020) method. As the table below indicates, the fire flow demand will remain the same after
the proposed store addition and the average daily demand will also remain under 50m3/day (0.59L/s). Therefore, no
modification to the existing on-site water service and exterior fire protection is required. Calculation details can be found
in Appendix C and the boundary conditions received from the City are shown in Appendix D. Details regarding the
existing watermain service connection pipe size and location are shown on Drawing C102.
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Table 3 : Building Water Demands and Fire Flow

Average Daily Max Daily Peak Hourly Fire Flow Max Daily + Fire
Demand Demand Demand Demand Flow Demand
(L/s) (L/s) (L/s) (L/s) (L/s)
Existing Store 0.28 0.42 0.75 150 150.42
Proposed Store 0.31 0.47 0.84 150 150.47

9.0 EROSION AND SEDIMENT CONTROL DURING CONSTRUCTION

To mitigate the impacts due to erosion and sedimentation during construction, erosion and sediment control measures
shall be installed and maintained throughout the duration of construction.

Measures shall only be removed once the construction activities are complete, and the site has stabilized.
The measures will include:

e Siltsack® shall be installed between the frame and cover of existing and new catchbasins and maintenance holes,
to minimize sediments entering the storm drainage system.

e Light Duty Silt Fence Barriers placed around the perimeter of the site where necessary, installed and maintained
according to OPSS 577 and OPSD 219.110.

10.0 CONCLUSIONS

No additional stormwater management is required for this site as the building expansion does not generate additional
runoff. Minimal modifications to the existing storm sewer are required due to the new building footprint. The new roof drains
on the building expansion will provide additional storage and will attenuate the peak flows compared to existing condition.
The existing underground storm chambers located at the south-west end of the parking will provide storage for minor storm
events (5yr and under) while major storm event will pond on the existing parking lot surface. No on-site stormwater
treatment is required as the required treatment is achieved via the existing Kennedy Burnett Pond located downstream
from our site.

The water servicing of the building addition will be provided from the existing building plumbing system and the existing
200mm service. The proposed building fire flow was estimated at 150 L/s which is the same as the existing building fire
flow and the average daily demand is under 50m3/day. Thus, no modification to the existing water servicing and exterior
fire protection is required.

The sanitary servicing of the building addition will be provided from the existing building plumbing system. The peak sanitary
flow for the proposed building, including infiltration, is calculated to be 1.98 L/s. The existing building sanitary service
connection is adequate to carry the additional sanitary load.

Erosion and sediment control measures will minimize downstream impacts due to construction activities.

We look forward to receiving approval of this brief and the appended plans from the City of Ottawa in order to proceed with
construction of the site.
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Parsons Inc.

Prepared by: Reviewed by:

o %M(/wtw.

Benoit Villeneuve, P.Eng., ing.
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STORM SEWER COMPUTATION FORM

[Rational Method

City of Ottawa IDF Curve - 5-y

Q = Flow (L/sec)
Q=278"A"I'R A = Area (ha) |5 = 998.071/(Tc+6.053) » 0.814
| = Rainfall Intensity (mm/h)
R = Ave. Runoff Coefficient Minimum Time of Conc. Tc = 10 min Manning's n= 0.013
Runoff Parameters Roof Peak
Drainage From To Area Runoff Indiv. Accum. Time of | Rainfall Flow Flow Pipe Dia. Slope [ Length [ Capacity Velocity Time of | Q(d)/ Q(f) REMARKS
Area Coeff. 2.78AR 2.78AR Conc. Intensity Q nom. actual full actual Flow
(ha) R min ‘mm/hr) L/sec mm mm) (%) (m) (L/sec) m/sec; min)
New Swale RYCB-2 MHST-1 0.075 0.20 0.04 0.04 10.00 104.19 4.34 250 254 2.00 8.6 87.74 0.80 0.08 0.05
MHST-1 EX MH-15A - - - 0.04 10.08 103.77 4.34 250 254 2.00 17.6 87.74 0.80 0.17 0.05
New + Existing Rool Roof Connection EX MH-15A - - - - - - 25.72 25.72 300 305 2.00 6.4 142.67 1.96 1.21 0.05 0.18 21 L/s for existing roof. Per Novatech's report p.12€
EX MH-15A EX CBMH-13 - - - 0.04 10.25 102.89 25.72 30.01 300 305 0.53 51.2 73.44 1.01 0.81 0.85 0.41
Note: Design: B. Villeneuve Project: Canadian Tire Store # 442
Check: M. Theiner Building Expansion
2501 Greenbank Rd, Nepean, Ontario
Date: 2023-08--14 Client: Canadian Tire Real Estate
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STORM SEWER COMPUTATION FORM

[Rational Method

Q = Flow (L/sec)

City of Ottawa IDF Curve - 100-y

Q=278*A"I"R A = Area (ha) lig0= 1735.688/(Tc+6.014) * 0.820
| = Rainfall Intensity (mm/h)
R = Ave. Runoff Coefficient Minimum Time of Conc. Tc= 10 min Manning's n= 0.013
Runoff Parameters Roof Peak
Drainage From To Area Runoff Indiv. Accum. Time of Rainfall Flow Flow Pipe Dia. Slope Length | Capacity Velocity Time of | Q(d)/Q(f) REMARKS
Area Coeff. 2.78AR 2.78AR Conc. Intensity Q Q nom. actual full full actual Flow
(ha) R min (mm/r) | (Usec) (Lisec) (mm) (mm) (%) (m) (Lisec) | (misec) | (misec) (min)
New Swale RYCB-2 MHST-1 0.075 0.25 0.05 0.05 10.00 178.56 9.31 250 254 2.00 8.6 87.74 173 0.97 0.08 0.11
MHST-1 EX MH-15A - - - 0.05 10.08 177.83 9.31 250 254 2.00 17.6 87.74 1.73 0.97 0.17 0.11
New + Existing Roof Roof Connection EX MH-15A - - - - - - 31.14 31.14 300 305 2.00 6.4 142.67 1.96 1.31 0.05 0.22 25 L/s for existing roof. Estimate based on existing Stage-Discharge Curvi
EX MH-15A EX CBMH-13 - - - 0.05 10.25 176.31 31.14 40.33 300 305 0.53 51.2 73.443 1.0065 | 0.87569 0.85 0.55
Note: Design: B. Villeneuve Project:  Canadian Tire Store # 442
Check: M. Theiner Building Expansion
2501 Greenbank Rd, Nepean, Ontario
Date: 2023-08--14 Client: Canadian Tire Real Estate

Page 4
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SANITARY SEWER DESIGN SHEET

Peak Sewer Data
Drainage From To Flow Type Pipe Dia. Slope Length | Capacity Velocity Time of | Q(d) / Q(f) REMARKS
Area Q of nom. actual full full actual Flow
(L/sec) Pipe (mm) (mm) (%) (m) (L/sec) (m/sec) | (m/sec) (min)
CTC Site Public San Sewer 1.98 PVC 200 203.2 0.5 150.0 24.2 0.75 0.40 6.21 0.08

Manning's n= 0.013

Barrhaven CT_Sanitary Servicing.xlsm2023-03-22

Design: B. Villeneuve
Check: M. Theiner

Date: March, 2023

Project Name:
Parsons Project #:
Client:

Client Project #:

Barrhaven Canadian Tire
478461
Canadian Tire Realty




Appendix B : Roof Drains Calculations and Specifications



Table 1 - Storage Volumes (5-Year and 100-Year Storm Events)
Storage Requirement for New Roof Area

Cavg = 0.90 (2-year)
Cavg = 1.00 (100-year) Zurn Z105 Control-Flo Single Notch
Time Interval = 5 (mins) Number of Drains =
Drainage Area = 0.040 (hectares) per drain Total Release Rate 5 year = 472 Lis
400 (sqm) Total Release Rate 100 year = 6.14 L/s
Release Rate = 1.57 (L/sec) per drain Release Rate = 2.05 (L/sec) per drain
Return Period = 5 (years) Return Period = 100 (years)
IDF Parameters, A= 998.071 ,B=0.814 IDF Parameters, A= 1735.688 ,B=0.820
I = A/(T,+6.199)"B I =A/(T,+6.014)"B
Rainfall Storage Rainfall Release Storage
Duration | Intensity, | | Peak Flow Release Rate Storage Intensity, | | Peak Flow Rate Rate Storage
(min) (mm/hr) (L/sec) Rate (L/sec)| (L/sec) (m3) (mm/hr) (L/sec) (L/sec) (L/sec) (m3)
0 - - - - - - - - - -
5 141.2 14.1 1.6 12.6 3.8 242.7 27.0 2.0 24.9 7.5
10 104.2 10.4 1.6 8.9 5.3 178.6 19.9 2.0 17.8 10.7
15 83.6 8.4 1.6 6.8 6.1 142.9 15.9 2.0 13.8 12.5
20 70.3 7.0 1.6 55 6.5 120.0 13.3 2.0 11.3 135
25 60.9 6.1 1.6 4.5 6.8 103.8 11.5 2.0 9.5 14.2
30 53.9 5.4 1.6 3.8 6.9 91.9 10.2 2.0 8.2 14.7
35 48.5 4.9 1.6 3.3 6.9 82.6 9.2 2.0 7.1 15.0
40 442 4.4 1.6 2.8 6.8 75.1 8.4 2.0 6.3 15.1
45 40.6 41 1.6 25 6.7 69.1 7.7 2.0 5.6 15.2
50 37.7 3.8 1.6 22 6.6 64.0 7.1 2.0 5.1 15.2
55 35.1 3.5 1.6 1.9 6.4 59.6 6.6 2.0 4.6 15.1
60 329 3.3 1.6 1.7 6.2 55.9 6.2 2.0 4.2 15.0
65 31.0 3.1 1.6 1.5 6.0 52.6 5.9 2.0 3.8 14.8
70 294 2.9 1.6 1.4 5.7 49.8 5.5 2.0 3.5 14.7
75 27.9 2.8 1.6 1.2 5.5 47.3 5.3 2.0 3.2 14.4
80 26.6 2.7 1.6 1.1 5.2 45.0 5.0 2.0 3.0 14.2
85 254 2.5 1.6 1.0 4.9 43.0 4.8 2.0 2.7 13.9
90 24.3 24 1.6 0.9 4.6 411 4.6 2.0 2.5 13.6
95 23.3 23 1.6 0.8 4.3 394 4.4 2.0 23 13.3
100 224 2.2 1.6 0.7 4.0 37.9 4.2 2.0 2.2 13.0
105 21.6 2.2 1.6 0.6 3.7 36.5 41 2.0 2.0 12.7
110 20.8 2.1 1.6 0.5 34 35.2 3.9 2.0 1.9 12.3
115 20.1 2.0 1.6 0.4 3.0 34.0 3.8 2.0 1.7 12.0
120 19.5 1.9 1.6 0.4 2.7 32.9 3.7 2.0 1.6 11.6
Max Storage (m3) per drain= 6.9 15.2
Average Ponding Depth (mm) 17.2 38.0
Maximum Ponding Depth (mm) 105.2 136.9
Notes

1) Peak flow is equal to the product of 2.78 x C x | x A

2) Rainfall Intensity, I = A/(Tc+6.053)° & 115 = A/(Tc+6.014)°

3) Release Rate = LESSER of Min (Release Rate, Peak Flow) - Minus 100 Year Flow Of Uncontroled Areas OR Pipe Outlet Capacity
4 ) Storage Rate = Peak Flow - Release Rate

5) Storage = Duration x Storage Rate

6) Maximium Storage = Max Storage Over Duration

CT Barrhaven STM Servicing.xlsm Page 1




SPECIFICATION DRAINAGE

Control-Flo
Roof Drainage System

" "

L
WWW.Zurn.com



ZURN.

THE ZURN “CONTROL-FLO CONCEPT”

Originally, Zurn introduced the scientifically-advanced
“Control-Flo” drainage principle for dead-level roofs.
Today, after thousands of successful applications in mod-
ern, large dead-level roof areas, Zurn engineers have
adapted the comprehensive “Control-Flo” data to sloped
roof areas.

WHAT IS “CONTROL-FLO”?

It is an advanced method of removing rain water off dead-
level or sloped roofs. As contrasted with conventional
drainage practices, which attempt to drain off storm water
as quickly as it falls on the roof's surface, “Control-Flo”
drains the roof at a controlled rate. Excess water accu-
mulates on the roof under controlled conditions...then
drains off at a lower rate after a storm abates.

CUTS DRAINAGE COSTS

Fewer roof drains, smaller diameter piping, smaller sewer
sizes, and lower installation costs are possible with a
“Control-Flo” drainage system because roof areas are
utilized as temporary storage reservoirs.

REDUCES PROBABILITY OF STORM DAMAGE
Lightens load on combination sewers by reducing rate of
water drained from roof tops during severe storms thereby
reducing probability of flooded sewers, and consequent
backflow into basements and other low areas.

THANKS TO EXCLUSIVE ZURN

“AQUA-WEIR” ACTION

Key to successful “Control-Flo” drainage is a unique sci-
entifically-designed weir containing accurately calibrated
notches with sides formed by parabolic curves which pro-
vide flow rates directly proportional to the head. Shape
and size of notches are based on predetermined flow
rates, and all factors involved in roof drainage to assure
permanent regulation of drainage flow rates for specific
geographic locations and rainfall intensities.

Control-Flo...Today’s Successful Answer to More

DEFINITION

DEAD LEVEL ROOFS

DIAGRAM “A”
A dead-level roof for purposes of applying the Zurn “Control-Flo”
drainage principle is one which has been designed for zero slope
across its entire surface. Measurements shown are for maximum
distances.

4 4
5.25m 30.50m 30.50
G0y > | o0y _'|4_(100'r)n_'| 4_1?5?)[“_’
== @ @ ® -+
30.50m
(100)
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(= @ L ] 7
30.50m
(100)
=} @ 9=
(Plan View)
ﬁ'

(Section View)

SLOPED ROOFS

DIAGRAM “B”
A sloped roof is one designed commonly with a shallow slope.
The Zurn “Control-Flo” drainage system can be applied to any
slope which results in a total rise up to 152mm (6”).
The total rise of a roof as calculated for “Control-Flo” application
is defined as the vertical increase in height in inches, from the
low point or valley of a sloping roof (A) to the top of the sloping
section (B). (Example: a roof that slopes 3mm (1/8") per foot
having a 7.25m (24") span would have a rise of 7.25m x 3mm or
76mm (24’ x 1/8” or 3")).
Measurements shown are for maximum distances.
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¢ ==
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Dimensions and other measurements given in metric and imperial forms. Page 1



Economical Roof Drainage Installations

SPECIFICATION DATA

615 [381]
012} [318]

78]

ENGINEERING SPECIFICATION: ZURN Z-105 "Control-
Flo" roof drain for dead -level or sloped roof construction,
Dura-Coated cast iron body. "Control-Flo" weir shall be
linear functioning with integral membrane flashing clamp/
gravel guard and Poly-Dome. All data shall be verified
proportional to flow rates.

Page 2

ZURN.

ROOF DESIGN RECOMMENDATIONS

Basic roofing design should incorporate protection that
will prevent roof overloading by installing adequate over-
flow scuppers in parapet walls.

GENERAL INFORMATION

The “Control-Flo” roof drainage data is tabulated for four
areas (232.25m? (2500 sq. ft.), 464.502m? (5000 sq. ft.),
696.75m? (7500 sq. ft.), 929m? (10,000 sq. ft.) notch
areas ratings) for each locality. For each notch area rat-
ing the maximum discharge in L.P.M. (G.P.M.) -
draindown in hours, and maximum water depth at the
drain in inches for a dead level roof — 51mm (2 inch) rise
— 102mm (4 inch) rise and 152mm (6 inch) rise—are
tabulated. The rise is the total change in elevation from
the valley to the peak. Values for areas, rise or combina-
tion thereof other than those listed, can be arrived at by
extrapolation. All data listed is based on the fifty-year
return frequency storm. In other words the maximum
conditions as listed will occur on the average of once
every fifty years.

NOTE: The tabulated “Control-Flo” data enables the
individual engineer to select his own design limiting
condition. The limiting condition can be draindown
time, roof load factor, or maximum water depth at the
drain. If draindown time is the limiting factor because
of possible freezing conditions, it must be recognized
that the maximum time listed will occur on the average
of once every 50 years and would most likely be during
a heavy summer thunder storm. Average winter drain-
down times would be much shorter in duration than
those listed.

GENERAL RECOMMENDATIONS

On sloping roofs, we recommend a design depth referred to as
an equivalent depth. An equivalent depth is the depth of water
attained at the drains that results in the same roof stresses as
those realized on a dead-level roof. In all cases this equivalent
depth is almost equal to that attained by using the same notch
area rating for the different rises to 152mm (6”). With the same
depth of water at the drain the roof stresses will decrease with
increasing total rise. Therefore, it would be possible to have a
depth in excess of 152mm (6”) at the drain on a sloping roof
without exceeding stresses normally encountered in a 152mm
(6") depth on a dead-level roof. However, it is recommended that
scuppers be placed to limit the maximum water depth on any roof
to 152mm (6”) to prevent the overflow of the weirs on the drains
and consequent overloading of drain piping. In the few cases
where the data shows a flow rate in excess of 136 L.P.M.
(30 G.P.M.) if all drains and drain lines are sized according to
recommendations, and the one storm in fifty years occurs, the
only consequence will be a brief flow through the scuppers or
over-flow drains.

NOTE: An equivalent depth is that depth of water at-
tained at the drains at the lowest line or valley of the
roof with all other conditions such as notch area and
rainfall intensity being equal. For Toronto, Ontario a
notch area rating of 464.50m> (5,000 sq. ft.) results in
a 74mm (2.9 inch) depth on a dead level roof for a 50-
year storm. For the same notch area and conditions,
equivalent depths for a 51mm (2"), 102mm (4”) and
152mm (6”) rise respectively on a sloped roof would be
86mm (3.4”), 104mm (4.1") and 124mm (4.9"). Roof
stresses will be approximately equal in all cases.




ZURN.

The exclusive Zurn “Selecta-Drain” Chart (pages 8—11)
tabulates selection data for 34 localities in Canada.
Proper use of this chart constitutes your best assurance
of sure, safe, economical application of Zurn “Control-Flo”
systems for your specific geographical area. If the
“Selecta-Drain Chart does not cover your specific design
criteria, contact Zurn Industries Limited, Mississauga,
Ontario, for additional data for your locality. Listed below
is additional information pertinent to proper engineering of
the “Control-Flo” system.

ROOF USED AS TEMPORARY RETENTION

The key to economical “Control-Flo” is the utilization of
large roof areas to temporarily store the maximum amount
of water without overloading average roofs or creating
excessive draindown time during periods of heavy rainfall.
The data shown in the “Selecta-Drain” Chart enables the
engineer to select notch area ratings from 232.25 m?
(2,500 ft.%) to 929m? (10,000 ft.?) and to accurately predict
all other design factors such as maximum roof load,
L.P.M. (G.P.M.) discharge, draindown time and water
depth at the drain. Obviously, as design factors permit
the notch area rating to increase the resulting money
saved in being able to use small leaders and drain lines
will also increase.

ROOF LOADING AND RUN-OFF RATES

The four values listed in the “Selecta-Drain” Chart for
notch area ratings for different localities will normally span
the range of good design. If areas per notch below
232.25m? (2,500 ft.?) are used considerable economy of
the “Control-Flo” concept is being lost. The area per
notch is limited to 929m? (10,000 ft.?) to keep the drain-
down time within reasonable limits. Extensive studies
show that stresses due to water load on a sloping roof for
any fixed set of conditions are very nearly the same as
those on a dead-level roof. A sloping roof tends to con-
centrate more water in the valleys and increase the water
depth at this point. The greater depth around the drain
leads to a faster run-off rate, particularly a faster early run
-off rate. As a result, the total volume of water stored on
the roof is less, and the total load on the sloping roof is
less. By using the same area on the sloping roof as on
the dead-level roof the increase in roof stresses due to
increased water depth in the valleys is offset by the de-
crease in the total load due to less water stored. The net
result of the maximum roof stress is approximately the
same for any single span rise and fixed set of conditions.
A fixed set of conditions, would be the same notch area,
the same frequency store, and the same locality.

SPECIAL CONSIDERATIONS FOR STRUCTURAL
SAFETY: Normal practice of roof design is based on
18kg (40 Ibs.) per 929 cm?® ( sq ft.). (Subject to local
codes and by-laws.) Thus it is extremely important
that design is in accordance with normal load factors
so deflection will be slight enough in any bay to pre-
vent progressive deflection which could cause water
depths to load the roof beyond its design limits.

Control-Flo Drain Selection Is Quick and Easy...

ADDITIONAL NOTCH RATINGS

The ‘Selecta-Drain” Chart along with Tables | and Il en-
ables the engineer to select “Control-Flo” Drains and drain
pipe sizes for most Canadian applications. These calcu-
lations are computed for a proportional flow weir that is
sized to give a flow of 23 L.P.M. (5 G.P.M.) per inch of
head. The 23 L.P.M. (56 G.P.M.) per inch of head notch
opening is selected as the bases of design as it offers the
most economical installation as applied to actual rainfall
experienced in Canada.

Should you require design criteria for locations outside of
Canada or for special project applications please contact
Zurn Industries Limited, Mississauga, Ontario.

LEADER AND DRAIN PIPE SIZING

Since all data in the “Selecta-Drain” Chart is based on the
50-year-storm it is possible to exceed the water depth
listed in these charts if a 100-year or 1000-year storm
would occur. Therefore, for good design it is recom-
mended that scuppers or other methods be used to limit
water depth to the design depth and tables | and Il be
used to size the leaders and drain pipes. If the roof is
capable of supporting more water than the design depth it
is permissible to locate the scuppers or other overflow
means at a height that will allow a greater water depth on
the roof. However, in this case the leader and drain pipes
should be sized to handle the higher flow rates possible
based on a flow rate of 23 L.P.M. (5 G.P.M.) per inch of
depth at the drain.

PROPER DRAIN LOCATION

The following good design practice is recommended for
selecting the proper number of “Control-Flo” drains for a
given area. On dead-level roofs, drains should be lo-
cated no further than 15.25m (50 feet) from edge of roof
and no further than 30.50m (100 feet) between drains.
See diagram “A” page 2. On sloping roofs, drains
should be located in the valleys at a distance no greater
than 15.25m (50 feet) from each end of the valleys and no
further than 30.50m (100 feet) between drains. See dia-
gram “B” page 2. Compliance with these recommenda-
tions will assure good run off regardless of wind direction.
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Saves Specification Time, Assures Proper Application ZURN.

QUICK, EASY SELECTION
Using the “Selecta-Drain” Chart (pages 9—13) in combination with the steps and examples appearing below, should save you
countless hours in engineering specification time. This vast compilation of data is related to the proper selection of drains for

34 cities. All cities in alphabetical order by province.

nearest your area and select the proper drain using these factors.

3 EASY STEPS...
AND 3 TYPICAL EXAMPLES FOR APPLICATION OF SURE, SCIENTIFIC CONTROL OF DRAINAGE FROM DEAD-LEVEL AND
SLOPING ROOFS WITH THE ZURN CONCEPT.

If a specific city does not appear in the tabulation, chooses the city

NOTE: Where roof area to be drained is adjacent to one or more vertical walls projecting above the roof, then a percentage of
the of the wall(s) must be added to the roof area in determining total roof area to be drained.

TORONTO, ONTARIO

DEAD-LEVEL ROOF

102mm (4 INCH) SLOPE

152mm (6 INCH) SLOPE

Determine total roof area or indi-
vidual areas when roof is divided
by expansion joints or peaks in
the case of sloping roof.

Roof Area:
56.52m x 152.40m = 8918.40m?
(192ft x 500ft = 96,000 sq. ft.)
(See 7105 layout bottom of
this page.)

3 Individual Roof Areas:

19.50m x 152.40m = 2972.80m?
(641t x 500ft = 32,000 sq. ft.)
Valleys 152.40m (500ft) long
3% 2972.80 = 8918.40m?

(3 x 32,000 = 96,000 sq. ft.)

2 Individual Roof Areas:
29.87m x 152.40m = 4552m?
(98ft x 500ft = 49,000 sq. ft.)
Valleys 152.40m (500ft) long
2 x 4552 = 9104m?

(2 x 49,000 = 98,000 sq. ft.)

Divide roof area or individual
areas by Zurn Notch Area Rating
selected to obtain the total num-
ber of notches required.

Zurn Notch Area Rating selected
for Toronto = 464.50m? (5,000
sg. ft.) from “Selecta-Drain Chart,
page 11.

Total Roof Area = 8918.40m?
(96,000 sq. ft.) Entire roof.
464.50m? (5,000 sq. ft.) notch
area = 19.2 notches—USE 20.

Zurn Notch Area Rating selected
for Toronto = 464.50m* (5,000
sq. ft.) from “Selecta-Drain Chart,
page 11.

Total Roof Area = 2972.80m?
(32,000 sg. ft) Each area.
464.50m? (5,000 sqg. ft) notch
area = 6.4 notches—USE 7 PER
AREA.

Zurn Notch Area Rating selected
for Toronto = 464.50m? (5,000
sq. ft) from “Selecta-Drain
Chart, page 11.

Total Roof Area = 4552m?
(49,000 sg. ft.) Each area.
464.50m? (5,000 sq. ft.) notch
area = 9.8 notches—USE 10
PER AREA.

Determine total number of drains
required by not exceeding maxi-
mum spacing dimensions in the
preceding instructions. See
Diagrams “A” or “B”, page 2.
Divide total number of notches
required to determine the number
of notches per drain.

Note maximum water depth at
drain and use this dimension to
determine scupper height.
Maximum scupper height to be
used is 152mm (6). Use this
flow rate to size leaders and
drain lines.

*10 drains required. All drains
must have two notches each for
a total of 20 notches.

Flow rate is 66 L.P.M. (14.5
G.P.M.) per notch. Size leaders
for 2 notch weirs for a flow rate of
66 L.P.M. (14.5 G.P.M.) 50 mm
(two inch) pipe size leaders re-
quired. Maximum water depth
and scupper height is 74mm
(2.9%). Requires 19 hours drain-
down time maximum.

For drain, vertical and horizontal
pipe sizing data see Tables | and
Il on page 6 and 7.

*See Diagram “A” page 2 for recommended drain placement.
**See Diagram “B” page 2 for recommended drain placement.

**5 drains per area required
located in the valleys 15.25m
(50ft.) from each end with 3 in
the middle at 30.50m (100ft.)
spacings. Two drains on ends
with two notches—3 drains in
middle on notch each for a total
of 7 notches.

Maximum flow rate 93 L.P.M.
(20.5 G.P.M.) per notch. Leader
size 50mm (2") for single notch
weirs—75mm (3”) notch weirs.
Maximum water depth and
scupper height is 104mm (4.1").
Requires 11 hours draindown
time maximum.

For drain, vertical and horizontal
pipe sizing data see Tables | and
I on page 6 and 7.

**5 drains per area required
located in the valleys 15.25m
(50ft.) from each end with 3 in
the middle at 30.50m (100ft.)
spacing in the middle. 10
notches are required therefore
all drains must have two
notches.

Flow rate is 111 L.P.M. (24.5
G.P.M.) per notch. Size all
leaders for 2 notch weirs. 75mm
(3") pipe size required. Maxi-
mum water depth and scupper
height is 124mm (4.97).
Requires 9 hours draindown
time maximum.

For drain, vertical and horizontal
pipe sizing data see Tables |
and Il on page 6 and 7.
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ROOF DRAINAGE DATA

The flow rate for any design condition can be easily read
from the data contained on the following pages; the
tabulations shown below (and on the opposite page) can
be used to simplify selection of drain line sizes.

TABLE 1 - SUGGESTED RELATION OF DRAIN OUTLET
AND VERTICAL LEADER SIZE TO ZURN CONTROL-FLO
ROOF DRAINS (BASED ON NATIONAL PLUMBING CODE ASA
-A40.8 DATA ON VERTICAL LEADERS).

Max. Flow per Notch in L.P.M. (G.P.M.)
No. of Pipe Size
Notches
in Drain 50mm 75mm 100mm
(") (3") (4")
1 136* — —
(30%)
2 68 136* —
(15) (30%)
3 45 136* —
(20) (30%)
4 — 105 136*
(23) (30%)
5 — 82 136*
(18) (30%)
6 — 68 136*
(15) (30%)

*Maximum flow obtainable from 1 notch with 152mm (6") water
depth at drain.

Table 1 should be used to select vertical drain leaders which at
the same time establishes the drain outlet size. This table
illustrates the minimum flow per notch in L.P.M. (G.P.M.) Since
the Z-105 drain is available with a minimum of one and a
maximum of six notches, calculations have already been a made
and are listed in this table for any quantity of weir notch openings
established in your design. It was determined ten drains with two
notches each weir would be required in the Dead-Level Roof
example on page 5. A 66 L.P.M. (14.5 G.P.M.) discharge per
notch flow rate was also established.

Once this design criteria has been determined it will be the key to
the proper selection of all drain outlet sizes, vertical and
horizontal storm drain sizes in Table | and Il. Enter the column
“Number of Notches in Drain”, Table I, read down the column to
the figure 2 which indicates two notches in weir, then read across
until you reach a figure equal to or closest figure in excess of 66
L.P.M. (14.5 G.P.M.) You will find fifteen in the column under
50mm (2") which represents the pipe size. Therefore all drain
outlets and vertical leaders are 50mm (2”) size.

Let us digress for a moment assuming a specific structure
requires a total of six drains each containing a weir with a
different number of notches. One with 1, one with 2, etc. Table 1
discloses the pipe size for one notch is 50mm (2"), two notch is
50mm (2"), three notch is 75mm (3"), four notch is 75mm (3”),
five notch is 75mm (3") and six notch is 75mm (3") as they all
equal or closely exceed the 66 L.P.M. (14.5 G.P.M.) design.

NOTE: Although pipe size calculations should be based on
accumulated flow rate, local by-laws should be referred to for
minimum pipe size requirements and roof drain spacing.

Select The Proper Vertical Drain Leaders

TABLE 1l should be used to select horizontal storm
drain piping. Use the same flow rate 66 L.P.M. (14.5
G.P.M.) used to establish the vertical leaders to size the
storm drainage system and main storm drain. Let us
assume the ten drains each with two notch weirs were
actually on the roof in two separate lines of five drains
each and joined at a common point before leaving the
building. Since Table Il includes 3mm (1/8”), 6mm (1/4")
and 13mm (1/2") per foot slope, let us use 6mm (1/4”) as
our basis for selection which will take us to the centre
section. Starting with the first of five drains we enter the
extreme left column in Table Il and read down to the
figure 2 since this drain has two notches in weir, read
across horizontally and the size of first section of
horizontal storm drain is 75mm (3") between 1st and 2nd
drain, return to left hand column proceed reading down
until you reach figure 4 then read across horizontally and
the pipe size will be 100mm (4”) between 2nd and 3rd
drain, 100mm (4”) between 3rd and 4th and 125mm (5”)
(if available) between 4th and 5th. If not available use
150mm (6”). (You may be tempted to use 100mm (4”)
since the capacity is close. We recommend you go to the
larger size.) Pipe size leaving 5th drain would be 150mm
(6"). The same sizing would hold true for the second line
of five drains. Since both columns of five drains each are
being joined together before leaving the building there will
be total of twenty notches discharging into the main
building storm sewer. Enter left hand column Table II,
read down until you reach the figure twenty, then read
across horizontally to the 6mm (1/4”) per 305mm (1')
slope column and you will see a 150mm (6”) storm drain
will handle the job adequately. The same procedure
should be followed for sloped roof installations. The
above method of sizing was done to better acquaint you
with Table Il and its use. The more economical and
practical way of laying out and installing this same job is
illustrated in the control-flo layout shown on bottom of
page 5.

NOTE: Although pipe size calculations should be based
on accumulated flow rates, local by-laws should be
referred to for minimum pipe size requirements and roof
drain spacing.
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Select Proper Horizontal Storm Drain Piping ZURN

Table Il — SUGGESTED RELATION OF HORIZONTAL STORM DRAIN SIZE TO ZURN CONTROL-FLO ROOF DRAINAGE
Total No. of MAX. FLOW PER NOTCH IN L.P.M. (G.P.M.) MAX. FLOW PER NOTCH IN L.P.M. (G.P.M.) MAX. FLOW PER NOTCH IN L.P.M. (G.P.M.)
ggg:aersging Storm Drain Size 3mm (1/8") per 305mm (1) Slope Storm Drain Size 6mm (1/4") per 305mm (1') Slope Storm Drain Size 13mm (1/2") per 305mm (1') Slope
g)rZ};)rm 75 100 125 150 200 250 300 375 75 100 125 150 200 250 300 75 100 125 150 200 250 300
@) | @ | &) | @) @) @)@ an)y e | @) | 6| 6) | @) ja)|ja)y e | @) 6| 6) | @) | @) |ad)
1 136* — — — — — — — 136* — — — — — — 136* — — — — — —
(30%) (30%) (30%)
2 77 136* — — — — — — 109 | 136* — — — — — 136* — — — — — —
17) | (30% (24) | (30%) (30%)
3 50 118 | 136* — — — — — 73 136* — — — — — 100 | 136* — — — — —
(11) (26) | (30%) (16) | (30%) (22) | (30%)
2 36 86 136* — — — — — 55 127 | 136* — — — — 77 136* — — — — —
®) (19) | (309 (12) | (28) | (30%) 17 | @09
5 — 65 127* | 136* — — — — — 100 | 136* — — — — 59 136* — — — — —
(15) | (28* | (30%) (22) | (309 (13) | (30%
6 — 59 105 | 136* — — — — — 82 136* — — — — 50 118 | 136* — — — —
(13) | @3) | (30" (18) | (30" (11) | (26) | (30%)
7 — 50 91 136* — — — — — 73 127 | 136* — — — — 100 | 136* — — — —
(11) | (20) | (30%) (16) | (28) | (309 (22) | (309
8 — — 77 127 | 136* — — — — 64 114 | 136* — — — — 86 136* — — — —
17) (28) | (309 (14) (25) | (309 (19) | (30
9 — — 68 114 | 136* — — — — 55 100 | 136* — — — — 77 136* — — — —
(15) (25) | (30 (12) (22) | (30% 17) | (30%
10 — — 64 100 | 136* — — — — — 91 136* — — — — 68 123 | 136* — — —
(14) (22) | (30 (20) | (30% (15) 27) | (309
11 — — 55 91 136* — — — — — 82 132 | 136* — — — 64 114 | 136* — — —
(12) (20) | (30% (18) (29) | (309 (14) (25) | (309
12 — — — 82 136* — — — — — 73 118 | 136* — — — 59 105 | 136* — — —
(18) | (30 (16) | (26) | (30%) (13) | (23) | (309
13 — — — 77 136* — — — — — 68 109 136* — — — 55 95 136* — — —
17) | (309 (15) (24) | (309 (12) (21) | (309
14 — — — 73 136* — — — — — 64 100 136* — — — — 86 136* — — —
(16) | (30% (14) (22) | (309 (19) | (307
15 — — — 68 136* — — — — — 59 95 136* — — — — 82 132 136* — —
(15) | (30% (13) | @1 | (309 (18) | (29 | (309
16 — — — 64 | 136 | — — — — — — 91 | 136* | — — — — 77 123 | 136* | — —
(14) | (30% (20) | (307 17) 27) | (309
17 — — — 59 127 | 136* — — — — — 82 136* — — — — 73 118 | 136* — —
(13) | @8 | (309 (18) | (30% (16) | (26) | (309
18 — — — 55 118 | 136* — — — — — 77 136* — — — — 68 109 | 136* — —
(12) (26) | (30%) 17) | (309 (15) (24) | (309
19 — — — — 114 | 136* — — — — — 73 136* — — — — 64 105 | 136* — —
(25) | (30%) (16) | (30% (14) (23) | (30%
20 — — — — 109 | 136* — — — — — 68 136* — — — — 59 100 | 136* — —
(24) | (30% (15) | (30%) (13) (22) | (30%
23 — — — — 91 136* — — — — — 64 132 | 136* — — — 55 86 136* — —
(20) | (30 (14) (29) | (309 (12) (19) | (309
25 — — — — 86 136* — — — — — 59 123 | 136* — — — — 77 136* — —
(19) | (309 (13) 27) | (309 17) | (30
30 — — — — 73 127 | 136* — — — — — 100 | 136* — — — — 64 136* — —
(16) (28) | (309 (22) | 309 (14) | 30
35 — — — — 59 109 | 136* — — — — — 86 136* — — — — 55 123 | 136* | —
(13) (24) | (309 (19) | (30% (12) (27) | (30%
0 — — — — 55 95 136* — — — — — 77 136* — — — — — 105 | 136* | —
(12) | 21 | 09 (17 1 @09 (23) | (30%
5 — — — — — 86 136* — — — — — 68 123 | 136* — — — — 95 136* | —
(19) | (309 (15) (27) | (30%) (21) | (30%
50 — — — — — 77 123 | 136* — — — — 59 109 | 136* — — — — 86 136* | —
17 (27) | (30%) (13) (24) | (30%) (19) | (30%
55 — — — — — 68 114 136* — — — — — 100 136* — — — — 77 136* —
(15) (25) | (30%) (22) | (30%) (17) | (30%
50 — — — — — 64 105 136* — — — — — 91 136* — — — — 68 127 136*
(14) (23) | (30%) (20) | (30%) (15) (28) | (30%)
65 — — — — — 59 95 136* — — — — — 82 136* — — — — 64 118 136*
(13) (21) | (30%) (18) | (30%) (14) (26) | (30%)
70 — — — — — 55 91 136* — — — — — 77 127 — — — — 59 109 136*
(12) (20) | (30%) 17) | (28) (13) (24) | (309

*Maximum flow obtainable from 1 notch with 152mm (6") water depth at drain.



Select Proper Horizontal Storm Drain Piping

ZURN.

TABLE Ill - TO BE USED WHEN ROOF STORM WATER
RUN OFF AND OTHER SURFACE WATER RUN OFF IS BEING
CONSOLIDATED INTO ONE COMMON MAIN HORIZONTAL

STORM SEWER.

SCUPPER AND OVERFLOW DRAINS

Roofing members and understructures, weakened by
seepage and rot resulting from improper drainage and
roof construction can give away under the weight of
rapidly accumulated water during flash storms. Thus, it is
recommended, and often required by building codes, to

Flow capacity of vertical leaders litres per minute (gallons per
install scuppers and overflow drains in parapet-type roofs.

minute)

_ _ Maximum Capacity Properly selected and sized scuppers and overflow drains

Pipe Size L.P.M. (G.P.M.) are vital to a well-engineered drainage system to prevent

— excessive loading, erosion, seepage and rotting.

50mm (2") 136 (30)

75mm (3") 409 (90)

100mm (4”) 864 (190)

+125mm (57) 1582 (348)

150mm (67 2550 (561)

TIn some areas 125mm (5”) drainage pipe may not be available.

Flow capacity of horizontal storm sewers litres per minute
(gallons per minute).

Slope per 305mm (1'0")
Pipe Size
3mm (1/8") | 6mm (1/4”) | 13mm (1/27)

75mm (3") 163 (36) 232 (51) 327 (72)
100mm (4") 355 (78) 505 (111) 714 (157)
t125mm (5”) 646 (142) 914 (201) 1291 (284)
150mm (6”) 1050 (231) 1487 (327) 2100 (462)
200mm (8”) 2264 (498) 3205 (705) 4528 (996)
250mm (10”) | 4100 (902) 5796 (1275) | 8201 (1804)
300mm (127) | 6669 (1467) | 9437 (2076) | 13338 (2934)
375mm (157) | 12120 (2666) | 17157 (3774) | 24239 (5332)

Note:

Although pipe size calculations should be based on

accumulated flow rate, local by-laws should be referred to for
minimum pipe size requirements and roof drain spacing.
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Selecta-Drain Chart

ZURN.

TOTAL ROOF SLOPE

51mm (2") RISE

SQUARE
e | moor
Foom) LOAD DEAD LEVEL
LOCATION FACTOR
KGS. )
NOTCH LBS L.P.M. mm (in.) LP.M.
AREA ( ) (G.P.M.) Water (G.P.M)
RATING Discharge Depth Discharge
232 4.7 455 51 57
(2,500) (10.4) (10) ) (12.5)
465 5.9 57 63.5 66
Calgary, (5,000) (13) (12.5) (2.5) (14.5)
Alberta
697 6.4 615 68.5 725
(7,500) (14) (13.5) 2.7) (16)
929 6.8 66 735 775
(10,000) (15.1) (14.5) (2.9) 17)
232 45 43 485 57
(2,500) (9.9) (9.5) (1.9) (12.5)
465 5.9 57 63.5 68
Edmonton, (5,000) (13) (12.5) (2.5) (15)
Alberta 697 6.6 63.5 71 75
(7,500) (14.5) (14) (2.8) (16.5)
929 7.1 68 76 79.5
(10,000) (15.6) (15) (3.0) (17.5)
232 3.8 36.5 40.5 385
(2,500) (8.3) 8) (1.6) (8.5)
465 4.0 385 43 41
Penticton, (5,000) (8.8) (8.5) 1.7) 9)
British
Columbia 697 4.2 41 45.5 43
(7,500) (9.3) 9) (1.8) (9.5)
929 4.2 41 45.5 455
(10,000) (9.3) 9) (1.8) (10)
232 33 32 355 385
(2,500) (7.3) 7) (1.4) (8.5)
465 4.0 385 43 455
Vancouver, (5,000) (8.8) (8.5) .7) (10)
British
Columbia 697 45 43 48.5 50
(7,500) 9.9 9.5 (1.9) (11)
929 49 475 535 545
(10,000) (10.9) (10.5) 2.1) (12)
232 3.3 32 355 385
(2,500) (7.3) @) (1.4) (8.5)
o 465 4.0 385 43 455
Victoria, (5,000) (8.8) (8.5) 1.7) (10)
British
Columbia 697 45 43 485 50
(7,500) 9.9 9.5) (1.9) (11)
929 4.7 455 51 54.5
(10,000) (10.4) (10) ) (12)
232 5.9 57 63.5 68
(2,500) (13) (12.5) (2.5) (15)
465 7.3 73 815 84
Brandon, (5,000) (16.1) (16) (3.2 (18.5)
Manitoba 697 8.3 79.5 89 93
(7,500) (18.2) (17.5) (3.5) (20.5)
929 9.0 86.5 96.5 100
(10,000) (19.8) (19) (3.8) (22)
232 4.7 455 51 57
(2,500) (10.4) (10) ) (12.5)
465 5.9 57 63.5 68
Winnipeg, (5,000) (13) (12.5) (2.5) (15)
Manitoba 697 6.6 63.5 71 75
(7,500) (14.5) (14) (2.8) (16.5)
929 7.1 68 76 82
(10,000) (15.6) (15) 3) (18)
232 6.4 62 68.5 70.5
(2,500) (14) (13.5) .7 (15.5)
465 9.0 86.5 96.5 91
Campbellton, (5,000) (19.8) (19) (3.8) (20)
New
Brunswick 697 10.4 100 112 102.5
(7,500) (22.9) (22) (4.4) (22.5)
929 11.3 109 122 1115
(10,000) (25) (24) (4.8) (24.5)

mm (in.)
Water
Depth

L.P.M.
(G.P.M.)
Discharge

725
(16)

82
(18)

88.5
(19.5)

93
(20.5)

72.5
(16)

84
(18.5)

97.5
(21.5)

100
(22)

52.5
(11.5)

57
(12.5)

61.5
(13.5)

635
(14)

475
(10.5)

57
(12.5)

63.5
(14)

68
(15)

43
(9.5)

54.5
(12)

59
(13)

63.5
(14)

82
(18)

97.5
(21.5)

107
(23.5)

1135
(25)

75
(16.5)

84
(18.5)

93
(20.5)

975
(21.5)

79.5
(17.5)

102.5
(22.5)

118
(26)

127.5
(28)

102mm (4”) RISE

mm (in.)
Water
Depth

815
32

91.5
(3.6)

99
3.9

104
@.1)

815
32

94
@7

104
(4.1

112
(4.4)

58.5
23)

63.5
25)

68.5
27)

71
(2.8)

53.5
1)

63.5
(2:5)

71
(2.8)

76
®3)
485
(1.9

61
(2.4)

66
26)

71
(2.8)

91.5
3.6)

109
(4.3)

119.5
(4.7)

127
(5.0)

84
33)

94
@7

104
(4.1)

109
(4.3)

89
3:5)

115
(4.5)

132
(5.2)

142
(5.6)

152mm (6") RISE

L.P.M. mm (in.)
(G.P.M.) Water
Discharge Depth
86.5 96.5
19) (3.8)
97.5 109
(21.5) 4.3)
104.5 117
(23) (4.6)
109 122
(24) (4.8)
82 91.5
(18) (3.6)
97.5 109
(21.5) (4.3)
107 1195
(23.5) (4.7)
1135 127
(25) (5.0)
61.5 68.5
(13.5) (2.7)
68 76
(15) (©)
725 81.5
(16) 3.2)
75 84
(16.5) (3.3)
57 63.5
(12.5) (2.5)
68 76
(15) (©)
75 84
(16.5) (3.3)
79.5 89
(17.5) (3.5)
54.5 61
(12) (2.4)
68 76
(15) (©)
75 84
(16.5) (3.3)
79.5 89
(17.5) (3.5)
92.5 106.5
(21) (4.2)
1135 127
(25) ()
125 1395
(27.5) (5.5)
132 1475
(29) (5.8)
86.5 96.5
(19) (3.8)
100 112
(22) (4.4)
107 119.5
(23.5) 4.7)
1135 127
(25) (5.0)
91 101.5
(20) (4.0)
1135 127
(25) (5.0)
132 1475
(29) (5.8)
141 1575
(31) (6.2)




Selecta-Drain Chart

ZURN.

TOTAL ROOF SLOPE

51mm (2”) RISE

SQUARE
(Souare | ROOF
FOOT) LOAD DEAD LEVEL
LOCATION FACTOR
NOTCH fgg L.P.M. mm (in.) LP.M.
AREA ( ) (G.P.M.) Water (G.P.M,)
RATING Discharge Depth Discharge
232 45 43 48.5 52.5
(2,500) 9.9) 9.5) (1.9) (11.5)
465 5.7 54.5 61 63.5
Chatham, (5,000) (12.5) 12) 2.4) (14)
New
Brunswick 697 6.4 61.5 68.5 68
(7,500) (14) (13.5) (2.7) (15)
929 6.6 63.5 71 75
(10,000) (14.6) (14) (2.8) (16.5)
232 4.3 41 455 54.5
(2,500) 9.4) ) (1.8) (12)
465 5.9 57 63.5 68
Moncton, (5,000) (13) (12.5) (2.5) (15)
New
Brunswick 697 6.6 635 71 79.5
(7,500) (14.6) (14) (2.8) (17.5)
929 75 73.5 815 84
(10,000) (16.6) (16) (3.2) (18.5)
232 57 54.5 61 57
(2,500) (12.5) (12) (2.4) (12.5)
465 7.5 725 815 79.5
Saint John, (5,000) (16.6) (16) (3.2) (17.5)
New
Brunswick 697 8.7 84 94 93
(7,500) (19.2) (18.5) (3.7) (20.5)
929 9.7 93 104 104.5
(10,000) (21.3) (20.5) (4.1) (23)
232 35 34 38 455
(2,500) (7.8) (7.5) (1.5) (10)
465 4.7 45.5 51 57
Gander, (5,000) (10.4) (10) (2.0) (12.5)
Newfound-
land 697 5.7 54.5 61 63.5
(7,500) (12.5) (12) (2.4) (14)
929 6.1 59 66 70.5
(10,000) (13.5) 13) (2.6) (15.5)
232 35 34 38 455
(2,500) (7.8) (7.5) (1.5) (10)
465 5.2 47.5 535 59
St. Andrews, (5,000) (11.4) (10.5) (2.1) (13)
Newfound-
land 697 59 57 63.5 66
(7,500) (13) (12.5) (2.5) (14.5)
929 6.6 63.5 71 72.5
(10,000) (14.6) (14) (2.8) (16)
232 59 57 63.5 68
(2,500) (13) (12.5) (2.6) (15)
465 8.5 82 915 91
St. John's, (5,000) (18.7) (18) (3.6) (20)
Newfound-
land 697 10.6 102.5 1145 109
(7,500) (23.4) (22.5) (4.5) (24)
929 11.8 1135 127 129.5
(10,000) (26) (25) (5.0) (28.5)
232 4.9 47.5 535 61.5
(2,500) (10.9) (10.5) (2.1) (13.5)
465 6.4 61.5 68.5 75
Torbay, (5,000) (14) (13.5) (2.7) (16.5)
Newfound-
land 697 7.3 70.5 785 84
(7,500) (16.1) (15.5) (3.1) (18.5)
929 8.0 775 86.5 88.5
(10,000) 17.7) 17) (3.4) (19.5)
232 5.9 57 63.5 68
(2,500) (13) (12.5) (2.5) (15)
465 8.5 82 915 91
Halifax, (5,000) (18.7) (18) (3.6) (20)
Nova Scotia 697 10.6 102.5 1145 109
(7,500) (23.4) (22.5) (4.5) (24)
929 11.8 1135 127 129.5
(10,000) (26) (25) (5.0) (28.5)

L.P.M.
(G.P.M.)
Discharge

63.5
(14)

775
an

84
(18.5)

91
(20)

635
(14)

82
(18)

93
(20.5)

100
(22)

75
(16.5)

95.5
(@)

107
(23.5)

1135
(25)

57
(12.5)

72.5
(16)

79.5
(17.5)

84

(18.5)

59
(13)

72.5
(16)

82
(18)

86.5
(19)

775
an

100
(22)

1225
@7

143
(31.5)

75
(16.5)

88.5
(19.5)

100
(22)

107
(23.5)

775
an

100
(22)

1225
@7)

143
(31.5)

102mm (4”) RISE

mm (in.)
Water
Depth

71
(2.8)

86.5
(3.4)

94
(C))

101.5
(4.0)

71
(2.8)

91.5
3.6)

104
4.1

112
@4

84
33

106.5
(4.2)

1195
4.7

127
(5.0)

63.5
(2:5)

815
32

89
(3.9)

94
()

66
(2.6)

81.5
32)

91.5
3.6)

96.5
3.8)

86.5
3.4

112
(4.4)

137
(5.4)

160
(6.3)

84
33

99
3.9)

112
(.4

119.5
(4.7)

86.5
34

112
(@)

137
(5.4)

160
(6.3)

152mm (6”) RISE

L.P.M. mm (in.)
(G.P.M.) Water
Discharge Depth
775 86.5
a7 (3.4)
91 101.5
(20) (4.0)
102.5 1145
(22.5) (4.5)
107 119.5
(23.5) 4.7)
725 81.5
(16) 3.2)
93 104
(20.5) (4.1)
104.5 117
(23) (4.6)
1135 127
(25) (5.0)
86.5 96.5
(19) (3.8)
104.5 117
(23) (4.6)
118 132
(26) (5.2)
1275 142
(28) (5.6)
68 76
(15) (3.0)
82 91.5
(18) (3.6)
93 104
(20.5) 4.1)
100 112
(22) (4.4)
63.5 71
(14) (2.8)
79.5 89
(17.5) (3.5)
88.5 99
(19.5) (3.9
95.5 106.5
(21) (4.2)
86.5 96.5
(19) (3.8)
1135 127
(25) (5.0)
132 1475
(29) (5.8)
150 167.5
(33) (6.6)
84 94
(18.5) (3.7)
102.5 1145
(22.5) (4.5)
1135 127
(25) ()
1225 137
27) (5.4)
86.5 96.5
(19) (3.8)
1135 127
(25) (5.0)
132 1475
(29) (5.8)
150 167.5
(33) (6.6)




Selecta-Drain Chart

ZURN.

TOTAL ROOF SLOPE

51mm (2) RISE

SQUARE
METRE
(SQUARE 'Eggg
FooT) DEAD LEVEL
LOCATION FACTOR
KGS. _
NOTCH (LBS) L.P.M. mm (in.) LP.M.
AREA E (G.P.M.) Water (G.P.M.)
RATING Discharge Depth Discharge
232 43 41 455 455
(2,500) (0.4) ©) (18) (10)
465 57 54.5 61 59
Sydney (5,000) (12.5) (12) (2.4) (13)
Nova Scotia 697 6.4 615 68.5 68
(7,500) (14) (13.5) @7 (15)
929 7.1 68 76 75
(10,000) (15.6) (15) @) (16.5)
232 6.4 615 68.5 70.5
(2,500) (14) (13.5) en | ass)
465 8.3 795 89 88.5
Yarmouth, (5,000) (18.2) (17.5) (3.5) (19.5)
Nova Scotia 697 9.4 o1 1015 | 1025
(7,500) (20.8) (20) ) (22.5)
929 10.4 100 112 109
(10,000) (22.9) (22) (4.4) (24)
232 4.9 475 535 615
(2,500) (10.9) (10.5) @1 | a3s)
465 6.1 59 66 725
Thunder Bay, | (5:000) (13.5) 13) (2.6) (16)
Ontario 697 6.6 63.5 71 775
(7,500) (14.6) (14) (2.8) @7
929 71 68 76 84
(10,000) (15.6) (15) @) (18.5)
232 57 545 61 63.5
(2,500) (12.5) 12) (2.4) (14)
465 6.6 63.5 71 75
Guelph, (5,000) (14.6) (14) 28 | es)
Ontario 697 7.3 70.5 78.5 82
(7,500) (16.1) (15.5) (3.1) (18)
929 8.0 775 86.5 84
(10,000) 7.7) 7 34 | @ss)
232 5.9 57 63.5 72.5
(2,500) (13) 12.5) (2.5) (16)
465 6.6 63.5 71 79.5
Hamilton, (5,000) (14.6) (14) (2.8) (17.5)
Ontario 697 6.8 66 735 84
(7,500) (15.1) (14.5) 29 | «ass)
929 7.1 68 76 86.5
(10,000) (15.6) (15) @) (19)
232 6.4 615 68.5 775
(2,500) (14) (13.5) @.7) @7
465 75 725 815 86.5
Kingston, (5,000) (16.6) (16) (3.2) 19)
Ontario 697 85 82 915 93
(7,500) (18.7) (18) @6 | (o5
929 8.7 86.5 9.5 97.5
(10,000) (19.2) (19) @8 | @15
232 6.1 59 66 72.5
(2,500) (135) (13) (2.6) (16)
465 7.1 68 76 84
London, (5,000) (15.6) (15) @) (18.5)
Ontario 697 8.0 775 86.5 88.5
(7,500) 7.7) 7 34 | @os)
929 85 82 915 91
(10,000) (18.7) (18) 3.6) (20)
232 57 54.5 61 68
(2,500) (12.5) 12) (2.4) (15)
465 6.6 63.5 71 79.5
North Bay (5,000) (14.6) (14) 28 | ars)
Ontario 697 75 725 815 86.5
(7,500) (16.6) (16) (32) (19)
929 8.3 775 86.5 93
(10,000) (18.2) a7 @4 | (os)

mm (in.) LP.M.
Water (G.P.M.)
Depth Discharge

57
(12.5)

75
(16.5)

84
(18.5)

91
(20)

82
(18)

104.5
(23)

118
(26)

129.5
(28.5)

75
(16.5)

86.5
(19)

93
(20.5)

97.5
(21.5)

86.5
(19)

97.5
(21.5)

104.5
(23)

109
(24)

93
(20.5)

104.5
(23)

1115
(24.5)

116
(25.5)

91
(20)

104.5
(23)

1115
(24.5)

116
(25.5)

88.5
(19.5)

1025
(22.5)

109
(24)

1135
(25)

86.5
(19)

97,5
(21.5)

107
(23.5)

1115
(24.5)

102mm (4”) RISE

mm (in.)
Water
Depth

6.5
2:5)

84
(33

94
()

1015
(4)
91.5
3.6)

117
(4.6)

132
(5:2)

145
6.7

84
33

96.5
(3.8)

104
(4.1)

109
(4.3)

96.5
3.8)

109
(4.3)

117
.6)

122
(4.8)

104
@.1)

117
(4.6)

1245
(4.9)

129.5
6.1

101.5
@
117
.6)

1245
(4.9)

129.5
6.1

99
3.9)

1145
@.5)

122
(4.8)

127
(©)
96.5
(3.8)

109
(4.3)

119.5
4.7

1245
(4.9)

152mm (6”) RISE

LP.M. mm (in.)
(G.P.M.) Water
Discharge Depth
68 76
(15) (3)
84 94
(18.5) (3.7)
97.5 109
(21.5) (4.3)
104.5 117
(23) (4.6)
91 101.5
(20) 4
116 129.5
(25.5) (5.1)
132 147.5
(29) (5.8)
141 157.5
(31) (6.2)
88.5 91.5
(19.5) (3.6)
102.5 114.5
(22.5) (4.5)
109 122
(24) (4.8)
116 129.5
(25.5) (5.1)
100 112
(22) (4.4)
116 129.5
(25.5) (5.1)
125 139.5
(27.5) (5.5)
132 147.5
(29) (5.8)
109 122
(24) (4.8)
122.5 137
(27) (5.4)
127.5 142
(28) (5.6)
134 150
(29.5) (5.9)
109 122
(24) (4.8)
1225 137
(27) (5.4)
132 147.5
(29) (5.8)
68 152.5
(15) (6)
107 119.5
(23.5) (4.7)
1225 137
(27) (5.4)
129.5 145
(28.5) (5.7)
134 150
(29.5) (5.9)
100 112
(22) (4.4)
1135 127
(25) (5)
122.5 137
(27) (5.4)
127.5 142
(28) (5.6)




Selecta-Drain Chart

ZURN.

TOTAL ROOF SLOPE

51mm (2) RISE

SQUARE
METRE
(SQUARE 'Eggg
Foom) DEAD LEVEL
LOCATION FACTOR
KGS. .
NOTCH (LBS) L.P.M. mm (in.) LP.M.
AREA - (G.P.M) water | (G.P.M)
RATING Discharge Depth Discharge
232 47 455 51 59
(2,500) (10.4) (10) ) 13)
465 5.9 57 63.5 68
ottawa, (5,000) (13) (12.5) (2.5) (15)
Ontario 697 6.4 615 68.5 75
(7,500) (14) (13.5) @7n | aes)
929 6.6 63.5 71 795
(10,000) (14.6) (14) @8 | a7s)
232 5.7 545 61 68
(2,500) (12.5) (12) (2.4) (15)
465 6.6 63.5 71 775
St. Thomas, (5,000) (14.6) (14) (2.8) 7
Ontario 697 7.1 68 76 82
(7,500) (16.6) (15) 3.0) (18)
929 75 725 815 86.5
(10,000) (16.6) (16) (3.2) (19)
232 43 41 455 57
(2,500) (9.4) © @8 | a2s)
465 57 545 61 63.5
Timmins, (5,000) (12.5) 12) (2.4) (14)
Ontario 697 6.4 615 68.5 705
(7,500) (14) (13.5) @7n | ass)
929 6.6 63.5 71 725
(10,000) (14.6) (14) (2.8) (16)
232 5.7 545 61 66
(2,500) (12.5) (12) @4 | @as)
465 6.8 66 735 775
Toronto, (5,000) (15.1) (14.5) (2.9) 7
Ontario 697 8.0 775 86.5 84
(7,500) a7.7) 7) 34 | @ss)
929 8.7 82 915 86.5
(10,000) (19.2) (18) (3.6) (19)
232 6.1 59 66 70.5
(2,500) (13.5) 13) @6 | ss5)
465 7.1 68 76 79.5
Windsor, (5,000) (15.6) (15) @0 | a7s)
Ontario 697 8.0 775 86.5 86.5
(7,500) a7.7) 7) (3.4) (19)
929 8.7 82 915 o1
(10,000) (19.2) (18) 3.6) (20)
232 4.9 475 535 57
(2,500) (10.9) (10.5) @y | a2s)
465 6.6 63.5 71 75
Charlottetown,
o (5,000) (14.6) (14) 28 | @es)
Eﬁ’;’ﬁd 697 78 75 84 86.5
(7,500) 17.2) (16.5) (33) (19)
929 8.7 84 94 97.5
(10,000) (19.2) (18.5) @7 | @us)
232 5.2 50 56 615
(2,500) (11.4) 11) @2 | @35
465 5.9 57 63.5 70.5
Montreal, (5,000 13) 12.5) @5 | ass)
Quebec 697 6.1 59 66 725
(7,500) (135) (13) (2.6) (16)
929 6.4 615 68.5 775
(10,000) (14) (13.5) @7 7
232 5.4 525 58.5 63.5
(2,500) 12) (11.5) (2.3) (14)
465 6.4 615 68.5 705
Quehec Gity (5,000) (14) (13.5) @7 | ass)
Quebec 697 6.6 63.5 71 725
(7,500) (14.6) (14) (2.8) (16)
929 7.1 68 76 775
(10,000) (15.6) (15) 3.0) 7

L.P.M.
(G.P.M.)
Discharge

mm (in.)
Water
Depth

775
an

86.5
(19)

93
(20.5)

97.5
(21.5)

86.5
(19)

97,5
(21.5)

102.5
(22.5)

107
(23.5)

725
(16)

82
(18)

86.5
(19)

91
(20)

82
(18)

93
(20.5)

100
(22)

104.5
(23)

84
(18.5)

97.5
(21.5)

107
(23.5)

1135
(25)

68
(19)

88.5
(19.5)

1025
(22.5)

1115
(24.5)

79.5
(17.5)
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Selecta-Drain Chart

ZURN.

TOTAL ROOF SLOPE

51mm (2”) RISE

SQUARE
(SquaRe | ROOF
FOOT) LOAD DEAD LEVEL
LOCATION FACTOR
NOTCH ch;‘g LP.M. mm (in.) L.P.M.
AREA ( ) (G.P.M.) Water (G.P.M.)
RATING Discharge Depth Discharge
232 45 43 48.5 54.5
(2,500) (9.9 (9.5) 1.9 12)
465 6.4 61.5 68.5 68
Regina, (5,000) (14) (13.5) 2.7) (15)
Saskatchewan 697 73 705 785 775
(7,500) (16.1) (15.5) 3.1) a7)
929 8.3 79.5 89 82
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929 7.1 68 76 82
(10,000) (15.6) (15) (3.0 (18)
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Appendix C : Sanitary Load and Fire Flow



SANITARY DESIGN FLOWS
WAREHOUSE OFFICE AUTOMOTIVE SERVICE CENTRE COMMERCIAL/RETAIL TOTAL INFILTRATION Total
Site Warehouse | Capita | Peak | Peak | Site Office Area Capita Peak Peak | Number | Capita Peak Peak Retail Peak Peak Peak Site Infiltration Infilt. Total
Area Area Area Factor | Flow | Area Factor Flow | of Bays Factor Flow Area Factor Flow Flow Areas Allowance Flow Peak Flow
(ha) (m?) (1/90m?) (Ls) | (ha) (m? (1/25m?) (L/s) (Lis) (m? (Lis) (Lis) (ha) (L/s/ha) (L/s) (L/s)
Existing Store (C.T. Store # 442) 3.03 0.33 1.00 1.00
Retail 5,181 1.5 0.22 0.22 0.22
Office 460 18 15 0.02 0.02 0.02
Warehouse 3,116 35 1.5 0.05 0.05 0.05
Automotive Service Centre 15 18 15 0.02 0.02 0.02
Corner Store 107 15 0.005 0.00 0.00
Car Wash 0.63 0.63
Total 1.94
Proposed Expansion (C.T. Store # 442) 3.03 0.33 1.00 1.00
Retail 5,832 15 0.25 0.25 0.25
Office 411 16 1.5 0.02 0.02 0.02
Warehouse 3,675 41 1.5 0.05 0.05 0.05
Automotive Service Centre 15 18 15 0.02 0.02 0.02
Corner Store 107 1.5 0.005 0.00 0.00
Car Wash 0.63 0.63
Total 1.98
Design: BV Project: Barrhaven Canadian Tire
Ottawa, Ontario
Average Daily Demands Check: MT Location: 2501 Greenbank Rd
(Based on City of Ottawa Sewer Design Guidelines 2012 and MOE Water Design Guidelines) Ottawa, Ontario
Average Residential Daily Flow = 280 L/p/d Peak Factors Dwg reference: Project #: 478461
Institutional Flow = 28,000 L/ha/d Commercial = 1.5 if commercial contribution > 20%, otherwise 1.0 Date: March, 2023
Commercial Flow = 28,000 L/ha/d Institutional = 1.5 if institutional contribution > 20%, otherwise 1.0 Sheet: 1of1
Light Industrial Flow = 35,000 L/ha/d Industrial = per Appendix 4-B.0 Graph
Heavy Industrial Flow = 55,000 L/ha/d Residential : Harmon Equatio 1 + (14/(4+(Capita/1000) * 0.5))*8
Hotel Daily Flow = 225 L/bed/d min= 2 max = 4
Office/Warehouse Daily Flow = 75 L/empl/d
Shopping Centres = 2,500 L/(1000m?%d)
Infiltration allowance (dry weather) 0.05 L/s/ha
Infiltration allowance (wet weather) 0.28 L/s/ha
Population Densities
Average suburban residential dev. 60 p/ha 1/1 (total) 0.33 L/s/ha
Single family 3.4 p./unit
Semi-detached 2.7 p.Junit
Duplex 2.3 p./unit
Townhouse 2.7 p.Junit
Appartment average 1.8 p./unit
Bachelor 1.4 p./unit
1 Bedroom 1.4 p./unit
2 Bedrooms 2.1 p./unit
3 Bedrooms 3.1 p./unit
Hotel room, 18 m2 1 p./unit
Restaurant, 1 m2 1 p./unit
Office 1 [)/25m2
Warehouse 1 p/9om?
Automotive Service Centre, per bay 1 p/bay (plus management)
Car wash 40gallons per wash, 4mins wash, 10GPM, .0.63L/s

Barrhaven CT_Sanitary Servicing.xlsm2023-03-22



Canadian Tire Barrhaven - Estimated Water Demands

Gross Floor Average Daily Maximum Daily Peak Hourly Demand Fire Flow (FF) MDD + FF
A D d (ADD D d (MDD PHD
Area Units Population rea emand ( ) emand ( ) ( )
(m2) (L/s) (L/s) (L/s) (L/s) (L/s)
Existing Canadian Tire Store
Shopping Centre 9,565 0.28 0.42 0.75 150 150.42
Proposed Canadian Tire Store
Shopping Centre 10,726 0.31 0.47 0.84 150 150.47

Average Daily Demand

Based on Ottawa Design Guidelines - Water Distribution, 2010 and MOE Design Guidelines for Drinking-Water Systems, 2008

Average Residential Daily Flow =
Institutional Flow =

Commercial Flow =

Light Industrial Flow =

Heavy Industrial Flow =

Hotel Daily Flow =
Office/Warehouse Daily Flow =
Office/Warehouse Daily Flow =
Restaurant (Ordinary not 24 Hours) =
Restaurant (24 Hours) =
Shopping Centres =

Amenity Area =

28,000
28,000
35,000
55,000

2,500

L/p/d
L/gross ha/d
L/gross ha/d
L/gross ha/d
L/gross ha/d
L/bed/d
L/person/d
L/m2/day
L/seat/d
L/seat/d
L/(1000m?/d)
L/m2/d

Maximum Daily Demand

Residential = 2.5 x Average Daily Demand

Industrial = 1.5 x Average Daily Demand
Commercial = 1.5 x Average Daily Demand

Institutional = 1.5 x Average Daily Demand

Peak Hourly Demand

Residential = 2.2 x Maximum Daily Demand

Industrial = 1.8 x Maximum Daily Demand
Commercial = 1.8 x Maximum Daily Demand
Institutional = 1.8 x Maximum Daily Demand

4.9 x Average Daily Demand **

7.4 x Maximum Daily Demand **




Canadian Tire Barrhaven - Fire Demand Calculations

Vertical Openings Properly Protected
Single Largest Floor
Additional Two (2) Adjoining Floors at 25%

High One Storey Building

When a building has a large single storey space exceeding 3m in height, the number of
storeys to be used in determining the total effective area depends upon the use being
made of the building.

Buildings (Vertical Firewalls)
Minimum two (2) hour fire resistance rating and meets National Building Code requirements.

- Up to 10% can be applied if there is severe risk of fire on the exposed side of the firewall due to
hazard conditions.
- An exposure charge of up to 10% can be applied if there are unprotected openings in the firewall

Basement
Basement floor excluded when it is at least 50% below grade.

Open Parking Garages
Use the area of the largest floor.

o
Non-Combustible -25%
Limited Combustible -15%
Combustible 0%
Free Burning 15%
Rapid Burning 25%

- Table 3 provides recommended Occupancy and Contents Adjustment Factors for Example Major
Occupancies from the National Building Code of Canada.

- Adjustment factors should be adjusted accordingly to the specific fore loading and situation that
exists in the subject building.

- Values can be interpolated from the examples given considering fire loading and expected
combustibility of contents if the subject building is not listed.

- Values can be modified by up to 10% (+/-) depending on the extent to which the fire loading is
unusual for the building.

- Buildings with multiple major occupancies should use the most restrictive factor or interpolate

based on the of each and its fire loading.

Table 3 Values for Subject Building

Group: F

Division: 3

Description of Occupancy: Storage Garage including Open Air Parking Garage
Occupancy and Contents: Combustible

Adjustment Factor: 0%
R Roof

Shake Roof 2,000 to 4,000 L/min additional should be added to the fire flow

Wood Shingle 2,000 to 4,000 L/min additional should be added to the fire flow
F Fire Fl Mi

220*C*(A"0.5)

Required Fire Demand
eI e |
Reduction / Fire Flow with nearest 1000
Type of Fire Flow | Adjusted (nearest Increase due to | Occupancy (min. Reduction due to Increase due to (min. 2,000, max.
Building Construction | Total Floor Area | (min. 2,000) 1,000) Occupancy Factor| ~ Occupancy 2,000) Sprinklers Factor | Sprinklers | Exposure Factor | Exposure Fire Flow | Roof Contribution 45,000) Minimum 33
(m2) (Limin) (Limin) (Limin) (Limin) % (Limin) (Limin) (Limin) (Limin) (Us)
c A F o s E R F
Existing CT 08 9,565 17,213 17,000 0% 0 17,000 50% 8,500 0% 0 9,000 0 9,000 150
Proposed CT. 08 10,726 18,228 18,000 0% 0 18,000 50% 9,000 0% 0 9,000 0 9,000 150
References
Water Supply for Public Fire Protection , 2020 by Fire Underwriters Survey (FUS) and
Reference: Ottawa Design Guidelines - Water Distribution, July 2010 and subsequent Technical Bulletins
C Type of Construction S Sprinklers
Wood Frame (Type V) 15 Complete Coverage Partial Coverage
Mass Timber (Type IV-A) - Encapsulated Mass Timber 0.8 Automatic Sprinklers NFPA Standards 30% 30% * x%
Mass Timber (Type IV-B) - Rated Mass Timber 0.9 Standard Water Supply 10% 10% * x%
Mass Timber (Type IV-C) - Ordinary Mass Timber 1.0 Full Supervision 10% 10% * x%
Mass Timber (Type IV-D) - Unrated Mass Timber 15 (x%: percentage of total protected floor area)
Ordinary Construction (Type Ill also known as joisted masonry) 1.0
Non-Combustible Construction (Type Il - minimum 1 hour fire resistance rating) 0.8 Additional for Cc Level A ic Sprinkler of Area
Fire resistive Construction (Type | - minimum 2 hour fire resistance rating) 0.6 Buildings located within or that are sprinkler protected may apply up to a maximum
additional 25% reduction in required fire flows beyond the normal maximum of 50% reduction for sprinkler protection of an
individual building.
A Total Effective Fioor Area (m_%).
of Sprinkler. for C Level Oversight of Sprinkler Testing, and Water Supply
Buildings Classified with a Construction Coefficient from 1.0 to 1.5 The reduction in required fire flow for sprinkler protection may be reduced of eliminated if:
100% of all Floor Areas - The community does not have a Fire Prevention Program that provides a system of ensuring that the fire sprinkler systems are
inspected, tested, and maintained in with NFPA 25
Buildings Classified with a Construction Coefficient below 1.0 - The community does not maintain the pressure and flow rate requirements for fire sprinkler installations, or otherwise allows the
Vertical Openings Unprotected flow rates and pressure levels that were available during sprinkler system design to si degrade, i the i
Two (2) Largest Adjoining Floor Areas of inadequate water supply for effective sprinkler operation.
Additional Floors (up to eight (8)) at 50%
E Exposure

The maximum exposure adjustment that can be applied to a building is 75% when summing the percentages of all sides of the building.

Distance (m) _| Maximum Exposure Adj N E s W
003 25%
311010 20%
1011020 15%
2011030 10%
Greater than 30 0%
Table 6: Exposure Adjustment Charges for Subject Building Considering Construction Type of Exposed Building Face
Length Height
D;:‘:;’i:?;:‘f ;:;:;'m"; Type V Type V2| Type lIlIV? Type HI2 Type HI?
Building Face

020 20% 15% 5% 10% 0%

2140 21% 16% % 11% 1%

o103 4160 22% 17% 7% 12% 2%

61-80 23% 18% % 13% 3%

81-100 24% 19% o% 14% %

Over 100 26% 20% 10% 15% 5%

020 15% 10% 3% % 0%

2140 16% 11% % 7% 0%

4160 17% 12% 5% % 1%

311010 61-80 18% 13% % 9% 2%

81-100 19% 14% % 10% 3%

Over 100 20% 15% % 11% %

020 10% 5% 0% 3% 0%

2140 11% % 1% % 0%

4160 12% 7% 2% 5% 0%

1011020 61-80 13% % 3% % 1%

81-100 14% 9% % 7% 2%

Over 100 15% 10% 5% % 3%

020 0% 0% 0% 0% 0%

2140 2% 1% 0% 0% 0%

4160 % 2% 0% 1% 0%

201030 61-80 % 3% 1% 2% 0%

81-100 8% % 2% 3% 0%

Over 100 10% 5% 3% % 0%

Over 30m Al Sizes 0% 0% 0% 0% 0%

2 with unprotected openings
2 without unprotected openings

ic Sprinkler Protection in Exposed Buildings
- If the exposed building is fully protected with an automatic sprinkler system (see note Recognition of Automatic Sprinkler), the
exposure adjustment charge determined from Table 6 may be reduced by up to 50% of the value determined.
Automatic Sprinkler Protection in both Subject and Exposed Buildings
- If both the subject building and the exposed building are fully protected with automatic sprinkler systems (see note Recognition of
Automatic Sprinkler), no exposure adjustment charge should be applied.
Exposure Protection of Area Between Subject and Exposed Buildings
- If the exposed building is fully protected with an automatic sprinkler system (see note Recognition of Automatic Sprinkler), and the
area between the buildings is protected with an exterior automatic sprinkler system, no exposure adjustment charge should be applied.
Reduction of Exposure Charge for Type V Buildings
- If the exposed building face of a Type V building has an exterior cladding assembly with a minimum 1 hour fire resistive rating, then
the exposure charge may be treated as a Type Ill/IV building for the purposes of looking up the appropriate exposure charge in Table 6.




Appendix D : Site Boundary Condition



Provided Information

Boundary Conditions
2501 Greenbank Road

Scenario Demand
L/min Lis
Average Daily Demand 19 0.31
Maximum Daily Demand 28 0.47
Peak Hour 50 0.84
Fire Flow Demand #1 9,000 150.00

Location

Results

Existing Conditions (Pressure Zone 3SW)

Connection 1 — Strandherd Dr.

Head
Demand Scenario (m) Pressure’ (psi)
Maximum HGL 156.8 80.0
Peak Hour 143.7 61.4
Max Day plus Fire Flow 133.8 47.3




1 Ground Elevation = 100.5 m
Future Conditions (Pressure Zone SUC)
Connection 1 — Strandherd Dr.
Demand Scenario H(‘::)d Pressure’ (psi)
Maximum HGL 146.9 65.9
Peak Hour 144 .4 62.4
Max Day plus Fire Flow 145.1 63.3
" Ground Elevation = 101.2 m

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. Fire Flow analysis is a reflection of available flow in the watermain; there may
be additional restrictions that occur between the watermain and the hydrant that the model cannot take into

account.
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CANADIAN TIRE - BARRHAVEN

STORMWATER MANAGEMENT IMPROVEMENTS REPORT

Prepared by:

NOVATECH ENGINEERING CONSULTANTS LTD.
240 Michael Cowpland Dr. - Suite 200
Ottawa, Ontario
K2M 1P6

File No.: 113199
Report Reference No.: R-2014-072

May 28, 2014



May 28, 2014

Keller Engineering Associates Inc.

1390 Prince of Wales Drive, Suite 107

Ottawa, ON, K2C 3N6

Attention: Mr. Adam Archambault

Dear Sir:

Reference: Canadian Tire — Barrhaven Ontario

Stormwater Management Improvements Report
Our File No.: 113199

Enclosed herein is the Stormwater Management Improvements Report for improving the
stormwater management strategy for the existing Canadian Tire in Barrhaven Ontario. This
report is submitted to review the existing conditions and presents a stormwater management
strategy for mitigating the existing flooding issues for the site.

Trusting this report is adequate for your purposes. Should you have any questions, or require
additional information, please contact us.

Yours truly,

NOVATECH ENGINEERING CONSULTANTS LTD.

Michael Petepiece, P.Eng.
Project Manager

M:\2013\113199\DATA\Reports\SWM\20140528-City Review (1st Submission)\20140528-Canadian Tire Barrhaven - SWM Report.doc



Canadian Tire — Barrhaven (Ottawa), Ontario Stormwater Management Improvements Report

TABLE OF CONTENTS

1.0 INTRODUGCTION . ... ccuiieitiireirerrssrrssressrenssrassrssssassssssssssesssesssesssesssesssesssesssenssenssenssenssens 1
1.1 L O CATION . et e 1
12 PHASING . e 1

2.0 SWIM CRITERIA. ... it eres s s seasseassaasseassaassanssanssmnssmnssmnssmnssmsssmsssanssenssnnsrnnnrnns 2
2.1 ALLOWABLE RELEASE RATE ... i 2

3.0 EXISTING CONDITIONS .....cooiiiiiiiteiiieiississsiresssnsssssssnssesssssssesssenssesssesssesssasssasssenssenssens 3
3.1 VIDEO INSPECTION REPORT ...eieeeeee e e e 3
3.2 BRONTE ENGINEERING LIMITED SWM REPORT ..cneniee e 4
3.3 VILLAGE SQUARE PLAZA ... e e, 4
3.4 GREENBANK ROAD .....ceiiiii ettt e e e e e e e e e ea e e e ee e 6

4.0 HYDROLOGIC AND HYDRAULIC MODELING.....ccccituiiimirrerenrenrensrensrenssensssnssenssnnssnns 6
41 MODEL DEVELOPMENT ettt ettt e e e e e 6

4.1.1 Subcatchments / StOrmM SEWEIS. ..o, 7
4.1.2 INFHEFQEON ... e e 7
4.1.3  DePreSSiON STOrQQe.........ccoeuuuuueeeeee ettt e e e e 7
4.1.4  EQUIValeNt WIQLN ............coooeeeeeeeeeee e 7
4.1.5  Major & Minor System NEIWOIKS..............uuueeeeeeeeieieeeieieeee et 7
4.1.6  Modeling FileS/ SChematiC...............cooeeeemeeeeiaeeeeeeeeeeeeee e 7
4.2 DESIGN STORMS .. eeeeee et e e e e naees 8

5.0 EXISTING CONDITIONS MODEL......c.ccoteiiteiiieiieniresisessenssssssssssesssesssesssesssesssesssasssanssens 8
5.1  MODEL CALIBRATION (JULY 19™, 2013 STORM EVENT) ....ccveiieiieeciee e, 9
5.2  MODEL RESULTS (EXISTING CONDITIONS) ....cciiiiiieeeeeeeeeeeee e 11
5.3 IDENTIFICATION OF THE PRIMARY CAUSES OF FLOODING . ..ueueeeeeeeeeeeeeeeee e 13

6.0 PROPOSED SWM IMPROVEMENTS......ccuiimiieirerrerrmsressrssssnsssnsssnsssnssenssenssenssenssennsen 13
6.1 MODEL RESULTS (PROPOSED IMPROVEMENTS) ....cvvuuiiieeeeeeeeeeiiiiieeeeeeeeeeeeennnnns 13
6.2 DESIGN DETAILS . .eeeeeee et e eeaaes 14

7.0 WATER QU A LT Y ceeiiiiiiiiiiresiresiresiresssesssasssesssasssasssasssasssasssasssasssasssasssasssnsssnsssanssanssnnss 15

8.0 EMERGENCY OVERLAND DRAINAGE........ oo iieiieieecirecirecesecesmssmssnsssnsssnssensssnssennsen 15

9.0 GEOTECHNICAL INVESTIGATION .....oeieeieeiieeirenrrnrsnsrsnsrensrenssenssenssenssanssnsssnsssnnssnns 15

10.0 EROSION & SEDIMENT CONTROL REQUIREMENTS .......coiiiiimeirrrerrmerreneeemasennes 16

11.0 CONCLUSIONS AND RECOMMENDATIONS .....cociiiiireiireiireirnsrsnsssnssesssesssesssesssenssens 16

Novatech Engineering Consultants Ltd. Page i



Canadian Tire — Barrhaven (Ottawa), Ontario Stormwater Management Improvements Report

List of Figures

Figure 1: Aerial Photo of the Canadian Tire Site (Google, 2013)......cccooiiiiiiiiiiiiiieeiiieeeeeeen 1
Figure 2a: Gate/Orifice in MH16 Figure 2b: Rating Curve for orifice in MH16...................... 3
Figure 3: Drainage Area from Village Square Plaza to CBMHG.................ccoooviiiiiiiiiieecceeei, 5
Figure 4: Drainage Area from Greenbank Road to CBMH6 (Google, 2014) ........cceevvieeviievinnnnnnn. 6
Figure 5: Rainfall Intensity (mm/hr) - July 19", 2013 Event (Walter Baker Rain Gauge)............ 10
Figure 6: Extent of Flooding on July 19", 2013 ..o, 11
Figure 7: Existing and Proposed Ponding Limits ..........couuoiiiiiiiiiiicc e, 12
List of Tables

Table 1: Hydrologic Modeling Parameters.............u.coiiiiiiiiiiiiiici et 8

List of Appendices

Appendix A — Geotechnical Reports

Appendix B — Storm Sewer Design Sheets

Appendix C — SWM Calculations

Appendix D — SSA Model Results, Schematic and Input/Output Data
Appendix E — Stormtech MC-3500 Infiltration Chamber Details
Appendix F — External/Internal Drawings

List of Attached Drawings

External Drawings:

1) Detailed Topographic Survey
(Fairhall Moffatt & Woodland Ltd. October 17, 2013)

2) Servicing and Grading Plan for Proposed Canadian Tire
(Bronte Engineering Limited, February, 2000)

3) Servicing Plan for Canadian Tire Gas Bar
(Trow Associates Inc., February, 2003)

4) Site Servicing and Grading Plan for South Expansion to Canadian Tire
(Delcan, March, 2006)

5) General Plan of Services for Village Square Plaza
(Cumming Cockburn Limited, December 2000)

6) Site Servicing Plan for Village Square Plaza Expansion
(Novatech Engineering Consultants Ltd., December 2010)

7) Plan and Profiles for Greenbank Road
(Regional Municipality of Ottawa-Carleton, July 1990)

8) Strandherd Drive Road Reconstruction
(McCormick Rankin Consulting Engineers, May 1992)

Internal Drawings:

1) 113199-SWM (storm drainage area plan)
113199-STM-Existing (existing storm sewer network)
113199-GP (proposed general plan of services)
113199-DET (notes and details)
113199-TCP (tree conservation plan)

113199-L (landscape plan)

LoLer

Novatech Engineering Consultants Ltd. Page ii



Canadian Tire — Barrhaven (Ottawa), Ontario Stormwater Management Improvements Report

1.0 INTRODUCTION

This report outlines proposed improvements to the existing storm drainage infrastructure at the
Canadian Tire retail centre and gas bar in Barrhaven, Ontario to reduce the frequency and
extent of surface flooding during moderate to large storm events. This report identifies the
primary causes of flooding, and illustrates the extent of flooding under existing conditions
(based on model results) for various design rainfall events.

1.1 Location

The Canadian Tire site is located in Barrhaven (Ottawa), Ontario northwest of the intersection of
Strandherd Drive and Greenbank Road, as shown in Figure 1 below. The site shares an
entrance off of Greenbank Road with Village Square Plaza, an existing retail plaza to the north
of the Canadian Tire. An OC Transpo Transitway bounds the site to the east.

Figure 1: Aerial Photo of the Canadian Tire Site (Google, 2013)

1.2 Phasing

The current Canadian Tire site was developed in three phases, as outlined in the design reports
prepared for each phase:

e Canadian Tire Building and Parking Lot (Bronte Engineering Limited, February 2000)
e Canadian Tire Gas Bar (Trow Associates Inc., February 2003)
» South Extension of the Existing Canadian Tire Building (Delcan, March 2006)
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The initial site was designed in 2000 by Bronte Engineering Limited and has been modified
twice to account for the development of the Gas Bar and expansion of the existing Canadian
Tire building to the south. The original storm sewer design was modified to accommodate
construction of the Canadian Tire Gas Bar (2003) and south extension (2006), but pipe sizes
and slopes for both phases are similar to those specified in the original design by Bronte
Engineering Limited.

The construction of the Gas Bar included removing storm sewers underneath the footprint of the
Gas Bar to make room for the gas pumps, the underground fuel tanks, the car wash and the
kiosk. The catchbasin manholes were relocated and a new sewer system was installed.

The construction of Strandherd Drive east of Greenbank Road provided the opportunity to
expand the Canadian Tire building footprint to the south. The building expansion included
extending the outlet pipe for the roof drains and relocating the existing catchbasins and
catchbasins manholes within the footprint of the expansion.

2.0 SWM CRITERIA

The proposed storm drainage improvements to alleviate the existing surface flooding will adhere
to the stormwater management criteria previously established in the following documents:

e Canadian Tire — Stormwater Management Report
(Bronte Engineering Limited, February 18, 2000)

» Village Square Plaza — Stormwater Management Report
(Cumming Cockburn Limited, March 5, 2001)

« Village Square Plaza Expansion — Stormwater Management Report
(Novatech Engineering Consultants Limited (February 18, 2010)

» City of Ottawa Sewer Design Guidelines (October 2012)

21 Allowable Release Rate

Based on the storm sewer design sheets provided in the Stormwater Management Report for
Village Square Plaza (Appendix B), the Canadian Tire site was allocated a release rate of
160L/s. The outlet manhole from the Canadian Tire Site (MH 16) includes a diamond shaped
180mm x 180mm orifice plate installed in a slide gate as shown in Figure 2a. The 375mm
outlet pipe downstream of the orifice plate is sloped at 0.5% and connects to a catchbasin
manhole installed on Greenbank Road. The rating curve for this orifice (Figure 2b), indicates
that the depth of water in the manhole with the orifice plate (MH16) will need to be at the ground
surface to achieve a release rate of 160L/s.
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Figure 2a: Gate/Orifice in MH16 Figure 2b: Rating Curve for orifice in MH16

3.0 EXISTING CONDITIONS

The existing storm sewer network for the Canadian Tire site is shown on the Drawing 113199-
STM-EXxisting.

31 Video Inspection Report

The video inspection completed by Multi-Drain Inspection Services (Multi-Drain) on October 23,
2013 did not reveal any significant problems with the storm sewers. In one instance there was a
crack in the sewer, but this would only cause minor inflows/infiltration to or from the system.

Multi-Drain did notice the presence of oil sheen in the catchbasins and storm sewers near the
Gas Bar. Further investigation by Terrapex Environmental Ltd. did not find any evidence of oil or
sheen in the catchbasins and there were no obvious concerns with the stormceptor. At this time
Terrapex Environmental Ltd. is not recommending any additional work since there does not
appear to be any ongoing concern.

Pipe sizes and lengths were confirmed by Multi-Drain in the field and were consistent with the
design drawings and survey completed by Fairhall Moffatt & Woodland Ltd. (October 17, 2013).
Invert elevations of the storm sewers were provided by Multi-Drain Inspection Services to
Fairhall Moffatt & Woodland Ltd. to develop an as-built drawing, which has been attached to this
report.
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3.2 Bronte Engineering Limited SWM Report

The stormwater management report for the original Canadian Tire (Bronte Engineering Limited,
February 18, 2000) provided only a hydrologic analysis and did not include a hydraulic analysis
of the sewer system. The hydrologic analysis from this report is summarized below:

« Allowable peak flow rate from the site (Rational Method):
0 5-year=151.8L/s
o 100-year = 248.7 L/s

« Controlled flow rate from the site (OTTHYMO model results):
0 5-year=144.6L/s
o 100-year =147.2L/s

* Depth of ponding in the parking lot:
0 5-year =0.19m (99.70m (elevation)
o 100-year = 0.29m (99.80m elevation)

The building roof was designed to provide 836m® of storage with outflows controlled using
eleven (11) ZURN type roof drains, which restrict flows to 21L/s at a head of 0.125m.

The parking lot was designed to provide 600m? of storage at a maximum ponding elevation of
99.80m, with outflows controlled using a 180mm x 180mm orifice plate located on the upstream
side of the manhole at the southwest corner of the site (MH16).

3.3  Village Square Plaza

The Village Square Plaza was developed subsequent to the Canadian Tire site. The 1:1000
mapping provided by the City of Ottawa (2009) indicates that the parking lot of the Village
Square Plaza is at least 1.0m higher than the Canadian Tire site.

The storm drainage area plan for Village Square Plaza allocated an area of approximately
0.30 ha to the Canadian Tire storm sewers (shown in blue on Figure 3). Based on a field
review of existing conditions, several of the catchbasins in the Village Square parking lot are on
a continuous grade, which significantly limits their effectiveness in capturing storm runoff. This
results in a larger contributing area from the Village Square Plaza parking lot to the Canadian
Tire site at the south entrance from Greenbank Road (i.e. CBMHG6). Based on site visits and a
review of the 1:1000 topographic mapping, the extra contributing drainage area from the Village
Square Plaza is approximately 0.26 ha (shown in red on Figure 3), which is almost double what
was previously allocated.
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Figure 3: Drainage Area from Village Square Plaza to CBMH6

The storm sewer system on the Canadian Tire site is undersized (based on current City
standards) and the additional runoff from the Village Square Plaza further reduces the level of
service provided by the existing storm sewers.
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34 Greenbank Road

The east portion of Greenbank Road drains into a roadside ditch, which flows into a ditch inlet
catchbasin (DICB) north of the south entrance from Greenbank Road to the Canadian Tire site.
As shown in Figure 4, there is a portion of Greenbank Road (approximately 0.07 ha) that drains
into the Canadian Tire storm sewer system as the elevation of Greenbank Road is higher than
the private entrance and a portion of Greenbank Road has roadside curbs.

Figure 4: Drainage Area from Greenbank Road to CBMH6 (Google, 2014)

4.0 HYDROLOGIC AND HYDRAULIC MODELING

The City of Ottawa Sewer Design Guidelines (October 2012) require the use of a dynamic
hydrologic/hydraulic model to evaluate stormwater management retrofits of existing
infrastructure.

The existing Canadian Tire storm drainage system and the proposed modifications were
modeled using Autodesk Storm and Sanitary Analysis (Autodesk SSA). The capabilities of
the software are summarized in the Autodesk Storm and Sanitary Analysis 2013 —
Technical Capabilities and Functionalities bulletin provided in Appendix D.

4.1 Model Development

The Autodesk SSA models account for both minor and major system flows, including the routing
of flows through the storm sewer network (minor system), and overland between catchbasins
(major system).
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4.1.1 Subcatchments / Storm Sewers
Model parameters for the subcatchments and storm sewers were developed using the following
sources:

» Detailed topographic survey by Fairhall Moffatt & Woodland Ltd. (October 17, 2013);

* 1:1000 mapping from the City of Ottawa (2009);

» Aerial photos from GeoOttawa (2011) and Google Maps (2013);

* Inverts and pipe sizes provided by Multi-Drain Inspection Services (October 23, 2013);

» Storm sewer design sheets and plan and profile drawings for Greenbank Road and
Strandherd Drive (2001);

4.1.2 Infiltration

Infiltration losses were modeled using Horton’s equation, which defines the infiltration capacity
of the soil over the duration of a precipitation event using a decay function that ranges from an
initial maximum infiltration rate to a minimum rate as the storm progresses. The default values
from the City of Ottawa Sewer Design Guidelines (October 2012) were used for all catchments.

Horton’s Equation: Initial infiltration rate: fo = 76.2 mm/hr
f(t) = fc + (fo — fc)e™® Final infiltration rate: fc = 13.2 mm/hr
Decay Coefficient:  k =4.14/hr
4.1.3 Depression Storage

Building rooftops are assumed to provide no depression storage (all rainfall converted to runoff).
The default values for depression storage from the City of Ottawa Sewer Design Guidelines
(October 2012) were used for all other catchments.

e Depression Storage (pervious areas): 4.67 mm
» Depression Storage (impervious areas): 1.57 mm
4.1.4 Equivalent Width
The ‘equivalent width’ parameter is calculated by dividing the flow length by the catchment area,
as described in the City of Ottawa Sewer Design Guidelines (October 2012).
4.1.5 Major & Minor System Networks

Inlets to the storm sewer network were modeled as storage nodes. The stage-storage curves
include the storage volume within the structure (pipe invert to top of grate), as well as the
storage above the structure (surface ponding).

Storm sewer (pipe) data includes length, diameter, slope, inlet and outlet elevations, Manning’s
Roughness, and inlet/outlet losses through manholes.

Overland flow paths between storm inlets are represented as open channels. Cross-sections
and elevations for the overland flow network are based on the topographic data.

4.1.6 Modeling Files / Schematic

The Autodesk Storm and Sanitary Analysis modeling files and schematics are provided in
Appendix D. Digital copies of the modeling files and model output for all storm events are
provided on the enclosed CD.
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4.2 Design Storms

The hydrologic analysis was completed using a wide range and variety of synthetic design
storms and historical storms. The IDF parameters used to generate the design storms were
taken from the City of Ottawa Sewer Design Guidelines (October 2012).

3 Hour Storm Distributions: 24 Hour Storm Distributions:
2-year 3hr Chicago 2-year 24hr Chicago

5-year 3hr Chicago 5-year 24hr Chicago

10-year 3hr Chicago 10-year 24hr Chicago

25-year 3hr Chicago 25-year 24hr Chicago

50-year 3hr Chicago 50-year 24hr Chicago
100-year 3hr Chicago 100-year 24hr Chicago
100-year 3hr Chicago (+20%) 100-year 24hr Chicago (+20%)

Historical Storms:

July 1, 1979

August 4, 1988

August 8, 1996

July 19, 2013 (used for calibration purposes)

5.0 EXISTING CONDITIONS MODEL

An existing conditions model of the Canadian Tire site was developed to simulate the minor and
major drainage systems. In order to accurately evaluate hydraulic conditions in the on-site
storm sewers, the following external drainage areas were also included in the model:

» Village Square Plaza / Plaza Expansion: Buildings and parking lots (including storage
and controlled release rates), drainage areas tributary to the Canadian Tire site;

e« Greenbank Road / Strandherd Drive: Upstream/downstream drainage areas, storm
sewer network and major system overland flow routes.

For areas where as-built information was not available, design elevations from the original SWM
reports and drawings were used. The model subdivides the site into subcatchments which
represent the area tributary to each inlet to the storm sewer system as shown on the Drawing
113199-SWM. An overview of the modeling parameters for each subcatchment is provided in
Table 1. Supporting calculations are provided in Appendix C.

Table 1: Hydrologic Modeling Parameters

Area Rurlno.ff Perce.nt Equiyalent Avg.
Catchment ID (ha) Coefficient Impervious Width Slope (%)
c (%) (m)

External Drainage Areas
Greenbank Road (A3) 0.440 0.70 71% 34 1.00%
Greenbank Road (A3 -A2) 0.275 0.70 71% 31 1.00%
Greenbank Road (A2 - A1) 0.450 0.70 71% 35 1.00%
Greenbank Road (Al1-A) 0.770 0.70 71% 39 1.00%
Greenbank Road (A -—B) 0.424 0.71 73% 53 1.00%
Strandherd Drive (B-C) 1.150 0.70 71% 58 1.00%

Novatech Engineering Consultants Ltd. Page 8



Canadian Tire — Barrhaven (Ottawa), Ontario Stormwater Management Improvements Report

Area Rurfo.ff Perce.nt Equiyalent Avg.
Catchment ID (ha) Coefficient Impervious Width Slope (%)
c (%) (m)
Greenbank Road (C- D) 1.174 0.54 48% 117 1.00%
Greenbank Road (D -E) 0.498 0.65 64% 62 1.00%
Village Square (Buildings) 0.660 0.90 100% 138 2.45%
Village Square (Parking) 1.209 0.90 100% 139 1.50%
Village Square Expansion (Buildings) 0.221 0.90 100% 82 1.50%
Village Square Expansion (Parking) 0.521 0.90 100% 163 0.91%
Canadian Tire Site
EX-1 (Village Square) 0.178 0.90 100% 27 2.77%
Greenbank Road 0.070 0.90 100% 16 1.33%
CBMH6 0.440 0.88 97% 70 1.84%
CB1 0.123 0.78 83% 47 1.38%
CBMH2 0.131 0.80 86% 33 4.26%
CB3 0.160 0.90 100% 40 3.76%
PUMPS 0.037 0.90 100% 22 1.50%
GAS BAR 0.013 0.90 100% 19 1.50%
CAR WASH 0.011 0.90 100% 18 1.50%
CBMH102 0.059 0.90 100% 20 1.52%
CBMH101 0.106 0.90 100% 31 1.45%
GB-CB3 0.068 0.90 100% 13 1.36%
CBMH104 0.010 0.90 100% 11 0.64%
CBMH103 0.022 0.90 100% 24 2.96%
GB-CB1 0.010 0.90 100% 9 1.52%
GB-CB4 0.008 0.90 100% 7 0.40%
GB-CB2 0.012 0.90 100% 6 0.37%
CBMH105 0.028 0.20 0% 16 0.40%
CBMH106 0.011 0.20 0% 6 0.78%
CBMH10 0.331 0.87 96% 60 1.02%
CBMH11 0.247 0.89 99% 44 1.17%
CBMH12 0.323 0.87 96% 60 1.33%
CBMH13 0.229 0.78 83% 55 1.54%
CB14 0.133 0.90 100% 78 1.05%
CBMH15 0.079 0.90 100% 29 0.65%
BLDG 0.786 0.90 100% 138 1.50%

51  Model Calibration (July 19", 2013 Storm Event)

The existing conditions model was calibrated using rainfall data from the July 19", 2013 storm
event collected by the Walter Baker City of Ottawa Rain Gauge. Rainfall intensities for this
storm event are shown in Figure 5.
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Figure 5: Rainfall Intensity (mm/hr) - July 19", 2013 Event (Walter Baker Rain Gauge)

The July 19™, 2013 storm event had a peak intensity of 122 mm/hr and produced 56.6mm of
rainfall at the Walter Baker rain gauge over approximately four (4) hours. This storm event can
be categorized between a 1:5 year and 1:10 year return period.

Calibration of the existing conditions model was based on the observed extent of surface
ponding following this event. The following photo (Figure 6) was taken at approximately
4:00pm on July 19" 2013 from the car wash at the Canadian Tire Gas Bar. Through
discussions with Canadian Tire Staff, this event resulted in approximately 15 - 20mm of water
ponding in the parking lot for roughly 6 - 8 hours.
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Figure 6: Extent of Flooding on July 19", 2013

Using the July 19", 2013 rainfall data, the model parameters were adjusted to produce ponding
depths generally consistent with what is shown in Figure 6. It should be noted that the model
reports a significantly shorter duration of ponding, which may be a result of an obstruction in one
or more of the storm sewer inlets or outlets, or due to elevated water levels in the outlet storm
sewers on Greenbank Road.

5.2 Model Results (Existing Conditions)

Following calibration of the existing conditions model, the performance of the existing Canadian
Tire storm drainage system was evaluated using a range of synthetic design storms and
historical storm events. The model results confirm that the storm sewer system is undersized
and that portions of the site will experience surface flooding during relatively minor sstorm
events. Ponding depths over each catchbasin (existing conditions) for the various storm events
and distributions are summarized in Tables D1 — D3 in Appendix D. The extent of ponding
under existing and proposed conditions for the 100-year storm event is shown on Figure 7.

The main Canadian Tire parking lot (CBMHs 10-13) is expected to experience approximately
0.14m of ponding overtop of the catchbasins during a 2-year storm event. The depth of ponding
increases to 0.30m during a 100-year storm event, which is the maximum amount of ponding
allowed for safe passage, as per the City of Ottawa Sewer Design Guidelines (October, 2012).
When the system was stress tested by increasing 100-year peak flows and rainfall volumes by
20% there is 0.34m of ponding in the parking lot.

The catchbasin at the Gas Bar entrance from Greenbank Road (CBMH 6) experiences frequent
flooding and greater ponding depths for a given storm event when compared with the main
parking lot.
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5.3 Identification of the Primary Causes of Flooding

The frequent surface flooding in the vicinity of the Gas Bar (CBMH 6) is due to several factors:
The storm sewers in the vicinity of the gas bar were intended to surcharge to the ground
surface. Storm runoff would be routed through the on-site sewers and back out onto the parking
lot surface through the grates of the catchbasin manholes in the main parking lot (CBMH10-13).
However, the original design report did not evaluate the hydraulics of the system. A review of
the existing storm sewer system revealed significant deficiencies in both the size and
configuration of the storm sewers connecting the gas bar to the main parking lot, which prevents
the system from operating as intended.

Storm sewers are typically designed to convey the 5-year post-development peak flows. Based
on current City of Ottawa Standards, almost all of the on-site storm sewers are significantly
undersized (refer to the storm sewer design sheets provided in Appendix B). While this may
have been intentional (the storm system was intended to be restricted by the orifice in MH16
and to back up onto the surface through the grates of the catchbasins in the main parking lot),
the ability of the sewers to internally convey runoff between the gas bar and the main parking lot
was overlooked.

This issue is compounded by the additional runoff from the Village Square Plaza parking lot and
Greenbank Road that was not accounted for in the original design, resulting in a larger volume
of runoff entering the Canadian Tire site than was originally intended. There is also no defined
major system (overland flow) outlet for the site, so the depth of water in the parking lots can
exceed 0.30m during larger storm events.

6.0 PROPOSED SWM IMPROVEMENTS

The proposed improvements to the existing storm drainage system include:

1) The installation of a new 600mm storm sewer along the western boundary of the site to
supplement the conveyance capacity of the existing storm sewer network connecting the
gas bar and the main parking lot.

2) The installation of an underground storage system beneath the main parking lot
consisting of two (2) rows of StormTech MC-3500 (or approved equivalent) infiltration
chambers.

3) The installation of a check valve at the storm outlet to prevent inflows from the off-site
storm sewers into the proposed underground storage system.

The proposed underground storage system (Drawing 113199-STM) represents a balance
between cost and level of service. This configuration provides sufficient underground storage
for runoff from a 5-year event (approx. 500 m®). Runoff from larger storms will exceed the
available underground storage and begin to accumulate on the parking lot surface as per the
original design intent.

6.1 Model Results (Proposed Improvements)

The model results indicate that the proposed works will significantly improve the capacity of the
internal storm drainage network and reduce the frequency of surface flooding on the site. There
will be no ponding in the main parking area during the 5-year storm event. The extent of
ponding during the 100-year storm event (maximum depth of approximately 0.26 m) is shown
on Figure 7.
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6.2 Design Details

Infiltration Chambers

The proposed infiltration chambers (StormTech MC-3500) have been designed to provide the
as much storage as possible while maintaining adequate clearance from the granular material in
the parking lot. Details and design specifications are shown on Drawings 113199-STM and
113199-ND:

1. Provide a 300mm (minimum) clearstone base (50mm dia. Dsy) and 150mm perforated
subdrain pipe beneath the infiltration chambers.

2. Backfill the space surrounding the infiltration chambers with clean, crushed angular
stone (19mm — 51mm) to a minimum depth of 305mm above the infiltration chambers

3. A non-woven geotextile (ADS 601 or approved equivalent) is to be wrapped around the
perimeter of the stone fill to prevent soil movement into the storage area.

4. Provide a minimum 610mm of clearance from the top of the infiltration chambers to the
base of asphalt.

5. The bottom of the first row of the storage chambers is to be underlain with a geotextile
liner or flooring to allow for flushing of accumulated sediment.

Supporting calculations for the StormTech MC-3500 infiltration chambers are provided in
Appendix E. Approved equivalent infiltration chambers can be specified, provided they meet
the following standards:

1. The chambers must meet the requirements of CSA B184.0-11, “General Requirements
and Methods of Testing for Polymeric Subsurface Stormwater Management Structures”

2. The chambers must meet the requirements of CBSA B184.2-11 for “Polypropylene (PP)
Chambers”

600mm Storm Sewer

The proposed 600mm storm sewer from the south entrance from Greenbank Road to the
infiltration chambers will alleviate the flooding at the south entrance, which will prevent the car
wash from flooding during frequent events. The installation of this storm sewer will be within the
property limits for the existing Canadian Tire, but will require the removal and installation of
vegetation such as trees and bushes as shown on the Drawing 113199-TCP.

Check Valve

A check valve (flap gate) is to be installed on the 300mm pipe entering MH16 to prevent flows
from the off-site storm sewers from entering the underground storage chambers.

Utilities

The location of existing utilities shown on the Drawing 113199-STM is based on the available
design drawings. While there are no apparent conflicts based on the current layout, utility
locates are to be performed in advance of construction. If any conflicts with existing utilities are
identified, the layout of the proposed storm sewers and infiltration chambers will be adjusted
accordingly.
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Landscaping

The proposed 600mm storm sewer will be routed along the western property limit parallel to
Greenbank Road in order to minimize disruption to the Gas Bar and carwash. The proposed
sewer will require the removal of existing trees and shrubs along the property line.

The proposed landscaping plan (Drawing 113199-L) replaces the vegetation that will be
removed during construction with vegetation of equivalent size. All large trees will be placed at
least 1.5m from the proposed storm sewer.

Construction

A pre-construction meeting will be held with representatives from Keller Engineering, Novatech
Engineering, and the contractor to go over the installation procedure. It is anticipated that
construction will take approximately two (2) to three (3) weeks to complete.

7.0 WATER QUALITY

The Canadian Tire storm sewers are tributary to the Kennedy-Burnett Stormwater Management
Facility, which provides water quality treatment before outletting into the Jock River. For the
Gas Bar, two (2) existing stormceptors (STC-750) have been installed to capture any spillage
from the gas pumps before outletting into the storm sewer system.

8.0 EMERGENCY OVERLAND DRAINAGE

The main Canadian Tire parking lot does not have a defined overland drainage route. The
lowest spill elevation is along the west side of the site and is approximately 0.50m higher than
the elevations of the catchbasins within the parking lot. The lowest point of the Canadian Tire
building is the entrance to the garage, which is 0.80m higher than the elevations of the
catchbasin within the parking lot.

The overland flow route for the Gas Bar is via Greenbank Road, which is sloped south to
Strandherd Drive and eventually the Kennedy Burnett Stormwater Management Facility.

9.0 GEOTECHNICAL INVESTIGATION
The following geotechnical reports, provided in Appendix A, were reviewed to determine the
soil type, depth of bedrock and groundwater elevations.

1. Geotechnical Investigation, Proposed Commercial Development, 1581 Greenbank Road
(i.e. Village Square Plaza Expansion), Ottawa, Ontario

Golder and Associates, December 2009 — Report Number 09-1121-1036

2. Geotechnical Investigation — Canadian Tire Real Estate Limited, Proposed Store #442
Barrhaven, Ontario

Jacques, Whitford & Associates Limited, January 31, 2000

Based on the geotechnical report (Golder and Associates) for the expansion to Village Square
Plaza, the soil type between 0.5 and 3.5m below grade is on average sandy silt (glacial till),
which has a low hydraulic conductivity (107 m/s) and percolation rate (25mm/hr). Bedrock
elevations were observed to be below 3.5m.
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The geotechnical report (Jaques Whitford & Associates) for the Canadian Tire was completed
before the building and parking lot were built. In general, the underlying soil was predominantly
glacial till (consisting of a heterogeneous mixture of silt, sand and gravel) with layers of silty
clay. Bedrock in the location of the proposed works is on average 3m from the ground surface
with no groundwater levels observed in the boreholes.

10.0 EROSION & SEDIMENT CONTROL REQUIREMENTS

The erosion and sediment control requirements that will be implemented during construction are
as follows.

Temporary and permanent erosion and sediment control measures are to be implemented prior
to, during and after construction; and should be inspected regularly.

To prevent surface erosion, sediment and debris from entering the storm system during
construction, the following erosion and sediment control measures should be implemented
during construction in accordance with the “Guidelines on Erosion and Sediment Control for
Urban Construction Sites” (Government of Ontario, May 1987):

» Filter socks (i.e. Filtrexx or approved equivalent) should be placed around the grates of
all area drains and remain in place until the asphalt has been reestablished and
construction is complete;

» Street sweeping and cleaning should be performed on all roads adjacent to active
construction on a regular basis; and,

« Stockpiles should not be located overtop of maintenance holes, storm inlets or utility
accesses. Stockpile locations should not block any overland drainage paths.

Permanent erosion and sediment control measures will consist of re-establishing the asphalt
and re-planting all disturbed vegetation areas.

11.0 CONCLUSIONS AND RECOMMENDATIONS

This report provides an overview of the existing storm drainage system and identifies the
probable causes for the existing flooding issues at the Canadian Tire in Barrhaven (Ottawa),
Ontario. The proposed modifications to the existing system will improve the capacity of the on-
site sewers and provide additional underground storage.

Existing Conditions

» The existing design did not account for the conveyance of stormwater (i.e. hydraulics)
within the site, as such the storm sewers are undersized to convey peak flows to the
main parking lot for storage.

» The main parking lot has been sized to provide sufficient surface storage.

* Ponding in the parking lot experienced during storm events equal to or greater than the
2-year storm event prevents stormwater from being conveyed from the south entrance
from Greenbank Road; therefore, significant ponding occurs at the south entrance from
Greenbank Road.
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* The Hydraulic Grade Line in the 600mm storm sewer along Greenbank Road prevents
the site from draining during storm events greater than the 2-year storm event, which
causes backflows into the Canadian Tire storm sewer system.

Proposed Modifications

» Improve the conveyance capacity of the on-site storm sewers by installing a new 600mm
pipe from the Gas Bar entrance to the underground storage system.

* Provide underground storage chambers (i.e. StormTech MC-3500 or approved
equivalent) beneath the parking lot to store the 5-year storm event underground.

NOVATECH ENGINEERING CONSULTANTS LTD.

Prepared by: Reviewed by:
Conrad Stang, M.A.Sc., P.Eng. Michael Petepiece, P.Eng.
Water Resources Engineer Project Manager
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Appendix A:

Geotechnical Reports

A1 — Geotechnical Investigation — Canadian Tire Real Estate Limited, Proposed Store #442
Barrhaven, Ontario, Jacques, Whitford & Associates Limited, January 31, 2000

A2 — Geotechnical Investigation, Proposed Commercial Development, 1581 Greenbank Road
(i.e. Village Square Plaza Expansion), Ottawa, Ontario, Golder and Associates, December 2009
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1.0 INTRODUCTION

This report presents the results of a geotechnical investigation carried out for proposed Canadian Tire Store
#4472, located at the intersection of Greenbank Road and Strandherd Road in Nepean, Ontario. The
investigation was carried out in accordance with our proposal dated January 11, 2000. Authorization to carry
out this investigation was provided by Mr. Martin Toomes of Canadian Tire Real Estate Limited.

This report has been prepared specifically and solely for the proposed development described herein. 1t
contains all of our findings and includes geotechnical recommendations for the design and construction of
the proposed building, gas bar, pylon signs and pavement areas.

2.0 PROPOSED DEVELOPMENT

The proposed store development site is located at the northeast corner of Greenbank Road and Strandherd
Road in the community of Barrhaven. The site location is shown on Drawing No. 11297-1 provided in
Appendix 1.

It is understood that the development will consist of a Canadian Tire Retail and Automotive Centre -
Prototype ‘B’ facility, which includes a single-storey slab-on-grade structure with a footprint of 7,432 m’,
a gas bar with a small booth like building, underground storage tanks and overhead canopy, pylon signs and
parking for approximately 400 passenger vehicles. The proposed development will also include underground
service connections.

The building will not have a basement. The floor loading will principally consist of storage racks with a total
floor load of less than 14.4 kPa (300 psf). The finished floor elevation was identified on the Site Plan
provided by Bronte Engineering Limited (Drawing No. A01A) as being 100.50 m, geodetic. Column loads
have not yet been established, however, it is likely that they will not exceed 900 kN (200 kips).

It is understood that the building will include 15 garage bays which will be equipped with hydraulic lifts. The
foundations for the lifts have been assumed to be within 3.0 m of the finished floor elevation.

A below grade truck ramp will be built at the northeast corner of the building to facilitate loading and
unloading of merchandise.
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3.0 SCOPE OF WORK

The scope of work for this investigation included the following:

1. A drilling investigation consisting of thirty six (36) boreholes located as follows:
. 18 within the pavement areas
. 16 within the building footprint
. 2 at pylon sign locations
2. Laboratory testing of collected soil samples, including:
. grain-size distribution
. Atterberg limits
. moisture content
* _ pH, sulphate, and resistivity
3. Preparation of a Geotechnical Report including the following:
. Borehole Location Plan
. Borehole Records
. description of the soil conditions and groundwater levels at the site
. geotechnical design parameters for foundations and slabs-on-grade
. pavement structure recommendations
. general site development recommendations

The investigation and reporting was carried out in accordance with the Canadian Tire document entitled
Investigation of Soils Conditions: Standard Canadian Tire Requirements.

This geotechnical investigation was carried out in conjunction with a Phase I and Phase II Environmental Site
Assessments. The results of the environmental site assessment work are described in a separate report.

A geotechnical investigation was carried out at this site by Jacques Whitford Limited in 1990 for a proposed
Canadian Tire development. The development proposed in 1990 was a smaller development with a different
building footprint. The investigation carried out in 1990 consisted of 13 test pits. The results of that
investigation are presented in Jacques Whitford Report No. 10161 and were considered during the
preparation of this document.
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4.0 METHOD OF INVESTIGATION

4.1 Field Investigation

A total of thirty six (36) boreholes were drilled between January 19 and 25, 2000, at the locations shown
on Drawing No. 11297-2, Appendix 1. The boreholes were drilled using a track-mounted CME-55 drill rig,
suitably equipped for soil and bedrock sampling.

Prior to the commencement of the drilling investigation, Jacques Whitford carried out the following activities:

. Site inspection by a geotechnical engineer to assess the surficial site conditions.
. Layout of the borehole locations relative to the property boundary by a land surveyor.
. “Clearance to dig” from the appropriate utility agencies.

All foundation boreholes (18 for the building, and 2 for the pylon signs) were advanced to auger refusal on
inferred bedrock. Split-spoon samples were collected at regular depth intervals while conducting standard
penetration tests (SPT). All recovered samples were stored in moisture-proof bags and were returned to
our laboratory for detailed classification and testing.

All pavement boreholes (16 in total) were drilled to a depth of 10 feet (3. m) or auger refusal. Split-spoon
samples were collected at regular depth intervals while conducting standard penetration tests (SPT). All
recovered samples were stored in moisture-proof bags and were returned to our laboratory for detailed
classification and testing. '

Standpipes were installed within 14 of the boreholes and groundwater levels within the standpipes were
measured on January 28, 2000.

4.2 Survey

Ground surface elevation at each of the borehole locations was surveyed relative to a local geodetic
benchmark established by the land surveyors (Annis, O’Sullivan, Vollebekk Ltd.). Annis, O’Sullivan
Vollebekk Ltd. was retained by Jacques Whitford to lay out the borehole locations and carry out the elevation
survey. Ground surface ¢levations at the borehole locations are indicated on the Borehole Records and on
the Borehole Location Plan.
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4.3 Laboratory Testing

All samples returned to the laboratory were subjected to detailed visual classification by a geotechnical
engineer. Selected samples were tested for moisture content, Atterberg limits and grain-size distribution.
Three soil samples were submitted to Paracel Laboratories in Ottawa, Ontario, for pH, water soluble sulphate
and resistivity testing. Samples remaining after testing will be stored for a period of three months after
issuance of this report. Samples will then be discarded unless we are otherwise directed.
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5.0 RESULTS OF INVESTIGATION

5.1 Surface Conditions

The site is currently undeveloped. The majority of the site has never been developed but may have been
cultivated, the exception being an area of approximately 2,000 m’, at the south end of the site fronting onto
Strandherd Road, which was formerly the site of a residence with a footprint of approximately 225 m2 The
home was demolished in the 1980's, however, the old foundations walls and basement slab are still in place.
The basement has been in-filled with soil and debris such as concrete and brick. The ground surrounding the
former residence is raised above the surrounding natural grades by up to 900 mm.

The site topography is rolling with high points being located in the southwest and northwest corners.
Existing ground surface elevations across the site vary by up to 4 m, including a variation of up to 1.8 m
within the proposed building footprint.

The majority of the site is vegetated with wild grass and brush. Two tree lines are present; one along the
northern property line and a second following a ditch which extends north-south through the middle of the
site. The trees are typically in the range of 8 to 12 m tall. Cattails are present in the low lying area
immediately east of the former residential development.

A shallow ditch passes through the middle of the site from north to south. The depth of the ditch is generally
no greater than 500 mm. Surface drainage is generally poor and toward the low lying areas on site.

General site features and the proposed development area are shown in Drawing 11297-2 in Appendix 2.
5.2 Subsurface Profile

The subsurface conditions observed in the boreholes are presented in detail on the Borehole Records
provided in Appendix 2. An explanation of the symbols and terms used to describe the Borehole Records
is also provided.

In general, the observed stratigraphy consisted of a surficial organic layer (topsoil) overlying glacial till,
overlying bedrock. A layer of silty clay/clayey silt was present in low-lying areas. Fill was present in the area
of the former residential development. At the time of this investigation, frost had penetrated the ground to
a depth of 500 to 600 mm, making it impossible to determine the relative compactness (loose, compact,
dense, etc. ) of the surficial soils.

The soil strata encountered are described in the following sections.
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5.2.1 Topsoil

A layer of dark brown topsoil was encountered immediately beneath the surficial vegetation throughout the
entire site, except the footprint of the former residence. Elsewhere, the thickness of the topsoil layer, varied
from 50 mm to 380 mm, with an average of 260 mm. The upper portion of the topsoil layer contained many
rootlings. No assessment of the quality of the topsoil material was carried out. The topsoil layer was frozen
at the time of this investigation

5.2.2 Fill

Fill material was encountered within the upper 1.5 m of Borehole BH00-24, located within the footprint of
the former residence. The fill consisted of sandy silt with occasional pieces of brick and concrete. A hard
object was encountered at a depth of 1.2 m, however, the fill was generally in a loose state. Debris such as
concrete and brick were visible at ground surface despite partial snow cover at the time of the investigation.

5.2.3 Silty Clay / Clayey Silt

A deposit of silty clay/clayey silt was encountered beneath the topsoil in approximately half of the boreholes;
those situated within the low-lying area extending diagonally across the site from the northwest to southeast
corner. The thickness of the silty clay/clayey silt deposit, where encountered, varied from approximately 500
mm to 2.5 m. The silty clay/clayey silt was brown in colour. Pocket penetrometer tests were carried out on
selected samples indicated that the undrained shear strength of the material typically varied form 75 kPa to
110 kPa, indicating a very stiff to stiff consistency.

The moisture content of the eleven samples tested ranged from 33 % to 40 % with an average of 36 %.
Atterberg limit testing indicated that the sample tested had a liquid limit of 42 % and a plastic limit of 23 %.

5.2.4 Glacial Till

A glacial till deposit was encountered in all boreholes either directly beneath the topsoil or beneath the silty
clay/clayey silt. The glacial till consists of a heterogeneous mixture of silt, sand and gravel with occasional
cobbles and boulders. Grain-size analysis testing carried out on samples of the glacial till indicate that it
typically contains between 7 and 22 % gravel, 45 to 51 % sand, 33 to 42 % silt and clay size particles.
Standard Penetration Test N-values indicated that the till was typically compact to dense. however, zones
with loose or very dense glacial till were also encountered. The moisture content of the fourteen till samples
tested ranged from 6 % to 15 %, with an average of 8.5 %.
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5.3 Bedrock

Bedrock was inferred by auger refusal in 24 of the 36 boreholes at depths ranging from 900 mm to over 6.7
m. In all but 8 borehole locations, bedrock was greater than 3 m below existing grade. It is noted that
Geological Survey of Canada maps indicate that a fault line is situated in close proximity to the site and
extends from the northwest to the southeast - likely following the edge of the high ground located in the
northeast corner of the site.

5.4 Groundwater

Groundwater levels were measured in the standpipes on January 25, 2000. The groundwater levels varied
from 1.3 m to 4.3 m below ground surface. Fluctuations in the groundwater level due to seasonal variations
or in response to a particular precipitation event should be anticipated.

Project No. 11297« Geotechnical Investigation Report « January 31, 2000 Page 7




6.0 DISCUSSION AND RECOMMENDATIONS

6.1 Geotechnical Assessment

Conventional spread footings placed on native silty clay/clayey silt or glacial till or placed on structural fill
overlying these native soils are recommended as the most suitable foundation system for support of the
proposed building.

Significant site grading work will be required due to the large variation in existing ground surface elevations
across the site. Preliminary site plans indicate a finished floor elevation of 100.50 m. Significant site
preparation should also be expected in the area of the former residential development. Backfill in this area
1s generally in a loose state and not suitable beneath foundations, slabs-on-grade or pavement structures.
In addition, trees will need to be removed from the tree lined ditch and the ditch will need to be filled.

The following sections outline our recommendations for the design of the proposed building, gas bar, pylon
signs and parking areas.

6.2 Site Grading and Preparation
Beneath Spread Footings

Spread footings must be placed on suitable native soils or structural fill overlying suitable native soils.
Therfore, it will be necessary to sub-excavate the following materials from beneath the spread footings:

. Surficial vegetation and organic soils
. Existing fill and other deleterious material from the former residential development

The horizontal limits of the sub-excavation are defined by an imaginary line extending away from the outside
edge of the footing at an angle of one horizontal to one vertical (1:1) down to the suitable native soil. It is
noted that site preparation beneath footings will extend to approximately 1.8 m below existing grades at some
locations.

Structural fill may be used to raise the grades to the underside of footing elevation. Structural Fill for use

beneath spread footings should consist of clean granular material such as OPSS Granular A, or Granular B
Type [ or IL.
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Beneath Slabs-on-Grade

In order to limit settlements to tolerable levels and to provide uniform support to the floor slab, the following
materials should be removed from beneath slabs-on-grade:

. Surficial vegetation and organic soils
. Former foundations, foundation walls and other debris
. Other deleterious material

Existing granular fill may remain in place beneath the proposed floor slab areas provided it 1s surface
compacted to the satisfaction of qualified geotechnical personnel. Any soft areas identified during the surface
compaction will need to be sub-excavated and replaced with structural fill.

Structural Fill for use beneath slabs-on-grade should consist of clean granular material such as OPSS
Granular A or Granular B, Type [ or II.

Beneath Pavement Areas

In order to limit differential settlements and frost heave, the following materials should be removed from
beneath all pavement areas:

. Surficial vegetation and organic soils

. Former foundations, foundation walls and concrete slabs located within 1.2 m of finished
grade

. Other deleterious material

Existing granular fill may remain in place beneath the proposed pavement areas provided it is surface
compacted to the satisfaction of qualified geotechnical personnel. Any soft areas identified during the surface
compaction will need to be sub-excavated and replaced with subgrade fill.

Subgrade fill in parking areas, if required, should consist of materials meeting the requirements of OPSS
Select Subgrade Material (SSM).

Reuse of Site-Generated Material

Site generated material may be used as subgrade fill beneath pavement areas provided it is free of organic
matter and provided that an adequate degree of field compaction can be achieved. The native silty clay/clayey
silt and glacial till both have a high silt content, making them very sensitive to changes in moisture content.
All or a portion of the site generated material may be unsuitable for re-use depending on the weather
conditions and in-situ moisture content at the time of construction.
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General Site Preparation

All structural fill and subgrade fill materials should be tested and approved by a geotechnical engineer prior
to delivery to the site. Fill should be placed in lifts no thicker than 300 mm and compacted using suitable
compaction equipment.

Structural Fill should be compacted to at least 98% Standard Proctor maximum dry density (SPMDD). The
degree of compaction may be reduced to 95% SPMDD for subgrade fill in parking areas. Where subgrade
fill is dissimilar to the existing material on site, the edges of the existing fill should be graded to slope no
steeper than 5 horizontal to 1 vertical prior to placing the new subgrade fill in order to limit the effects of
differential frost movements.

Earth removal should be inspected by a geotechnical engineer to ensure that all unsuitable materials are
removed prior to placement of Structural/Subgrade Fill. Inspection and testing services will also be required
to ensure that all fill is placed and compacted to the required degree.

It is noted that the existing site drainage is relatively poor and that the ground water level is quite high within
the low-lying parts of the site. Temporary ditching during construction on site should be considered.

The soils at this site are susceptible to disturbance from traffic and weather conditions. Site preparation work
should be scheduled such that approved subgrades are quickly covered with pavement or underslab granulars.
Construction traffic should be restricted to haul roads across the site.

6.3 Spread Footings

Footings placed on undisturbed native soil or on structural fill placed on native soils may be designed using
an allowable bearing pressure of 150 kPa. A factor of safety of 3 has been utilized in the analysis for
allowable bearing pressure.

The total and differential settlements associated with the recommended bearing pressure and maximum

foundation loads will be less than 25 mm and 19 mm, respectively.

All perimeter footings and interior footings located within 1 m distance from the exterior walls will require
a minimum soil cover of 1.5 m for protection against frost action. Footings in unheated areas or exterior
footings for signs, canopies, etc. should be founded at least 1.8 m below exterior grade to protect against
frost action.

The base of all footing excavations should be inspected by a geotechnical engineer prior to placing concrete
to confirm the above design pressure and to ensure there is no loose material left over the prepared subgrade
surface. Any loose or disturbed material identified during the inspection will need to be removed and

disposed of. Where construction is undertaken during winter conditions, footing subgrades should be
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protected from freezing and foundation walls and columns should be protected against heave due to soil
adfreeze.

It is noted that the native soils at this site are sensitive to disturbance from water or construction activity.
The contractor is responsible for maintaining the founding soils in an undisturbed state. A mud slab may be
required at some locations.

6.4_ Slab-on-Grade

A conventional slab-on-grade unit is suitable for the support of floor loads of up to 300 psf (14.4 kPa)
provided the site is prepared as outlined in Section 6.2. A layer of free draining granular material such as
clean crushed stone at least 200 mm in thickness should be placed immediately beneath the floor slab for
levelling and support purposes. This material should be compacted to at least 100% SPMDD.

The floor slab constructed as recommended above may be designed using a soil modulus of subgrade
reaction, k, of 40 MPa/m. Settlements of the floor slab are expected to be less than S mm.

The slab-on-grade unit should float independently of all load-bearing walls and columns in order to allow
minor movements to take place without cracking the slab.

A perimeter drainage system for the proposed building is not required provided exterior grades are 150 mm
lower than the finished floor elevation. It is recommended that the exterior grades be sloped downward away
from the building.

Where construction is undertaken during winter conditions, floor slab subgrades should be protected from
freezing. Alternatively, the floor slab subgrade should be completely thawed, then proof rolled prior to
placing concrete.

Exterior slabs-on-grade, including the truck ramp and at the gas bar, should be protected from frost action
with either 50 mm of polystyrene insulation or at least 1 m of underlying non-frost susceptible soil fill. The
insulation or the fill should extend out beyond the limit of the slab by at least 1 m.

6.5 Underground Tank Installations

The design of underground tank installations should account for buoyancy forces. For design purposes, the
groundwater table should be assumed to be at the ground surface and the tank should be assumed to be
empty. A concrete slab with anchors may be used to counteract the buoyancy forces.

Granular bedding and backfill materials should be placed and compacted in accordance with the tank
installation specifications.
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6.6 Below-Grade Truck Ramp / Retaining Walls

It is understood that a below-grade truck ramp will be constructed in the northeast corner of the building
as part of the proposed receiving area. It is recommended that the ramp be constructed with a concrete base
pad. Consideration should also be given to placing concrete pads to support semi-trailer jack legs at specific
truck parking areas.

Where concrete pads are placed, some deterioration of the asphalt abutting the concrete should be anticipated
as a result of the differential behaviour of each in response to frost heave and temperature change. The
concrete pads should have a minimum thickness of 200 mm.

Generally, concrete parking areas or pads do not need underslab gravels. However, in the area of the below-
grade truck ramp, it is recommended that the following granular thicknesses be used for drainage purposes:

OPSS Granular A 150 mm
OPSS Granular B, Type I 250 mm

The granulars should be connected to a perimeter drainage system, with a frost free outlet, provided around
the ramp.

The grade change between the below-grade ramp and the adjacent areas will likely be constructed with a

small retaining structure.

To prevent hydrostatic pressure buildup, backfill against retaining structures should consist of free draining
granular materials. The granular materials must be at least 0.9 m wide and be connected to a drainage system
at the base of the wall.

The earth pressures recommended below are based on the assumption that a permanent horizontal back slope
will be utilized behind the retaining wall. In order to use the coefficients of pressures for the granular
materials, the granular backfill must be provided within a wedge extending from the base of the wall at 45
degrees (or smaller) to the horizontal. If a smaller wedge is used, the coefficients of earth pressures of the
materials outside the backfill wedge must be used for lateral pressure design calculations.

For retaining walls that are designed to allow rotation, active earth pressure may be used for design. For

rigidly tied structures, the at rest pressure should be used for design, unless the wall can deflect enough
(approximately 0.05% of the wall height) to establish the active pressure.
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Lateral earth pressures may be calculated using the following parameters:

Parameters Granular A Granular B, Native Glacial Native
Type | Till Silty Clay
Unit Weight (kN/m?) 22.5 21.0 21.0 17.0
Angle of Internal Friction, ¢ 35° 30° 32° 27°
Coeff. of Active Earth Pressure, K, 0.27 0.33 0.31 0.37
Coeff. of Earth Pressure at Rest, K 0.43 0.50 0.47 0.55

The bearing surface preparation comments provided in Sections 6.2 above are applicable to foundations for
retaining walls. Retaining wall foundations can be design as conventional spread footings as described in
Section 6.3 above. The underside of the retaining walls should be provided with a minimum of 1.8 m of soil
cover or equivalent insulation for frost protection.

Sliding resistance can be calculated using the following unfactored friction coefficients:

Condition Unfactored Friction Coefficient
Between Concrete and Structural Fill 0.55
Between Concrete and Native Glacial Till 0.45
Between Concrete and Native Silty Clay/Clayey Silt 0.38

A minimum factor of safety of 1.5 should be used to assess stability with respect to sliding.

6.7 Excavation and Backfilling

Temporary excavations for footings or services in the fill or native silty clay/clayey silt should be supported
or be no steeper than 1 horizontal to 1 vertical from the base of the excavation as per the requirement of the
current version of the Ontario Occupational Health and Safety Act and Regulations for Construction Projects.
Temporary excavations in the native glacial till may be supported or be no steeper than 1 horizontal to 1
vertical from 1.2 m above the base of the excavation. Difficulties may be encountered during excavation in
the glacial till due to the presence of boulders.

Excavations into the bedrock, if required, will require rock breaking techniques. These excavations may be
carried out with near vertical slopes, however, any loose rock should be scaled from the face of the
excavation.

Groundwater levels at the time of the investigation varied from 1.3 m to over 4 m below ground surface. It
was noted that cattails were observed in the low-lying part of the site adjacent to Strandherd Road.
Groundwater will likely be encountered during excavations for footings and services throughout parts of the
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site. Surface water may be encountered in low-lying parts of the site in the spring. It is expected that
groundwater may be controlled by sump and pumping methods. It is the responsibility of the contractor to
protect the bearing surface from being disturbed due to infiltration.

Foundation backfill should consist of free draining granular materials placed and compacted in lifts. Care
should be taken immediately adjacent to walls to avoid over compaction of the soil resulting in damage to
the walls.

Backfill under structures sensitive to movement, such as sidewalks and curbs, should incorporate appropriate
frost tapers to reduce potential frost heave damage.

Bedding for utilities should be placed in accordance with the pipe design requirements. It is recommended
that a minimum of 300 mm of OPSS Granular A be placed below the pipe invert as bedding material. Bedding
material should also be placed around the pipe with a minimum of 300 mm vertical cover. These materials
should be compacted to at least 95% of SPMDD.

Backfill for service trenches in landscaped areas may consist of excavated material replaced and compacted
in lifts. Where the service trenches extend below paved areas, the trench should be backfilled with OPSS
Granular B material from the top of the pipe cover to within 1.6 m of the proposed pavement surface, placed
in lifts and compacted to at least 95% of SPMDD. The material used within the upper 1.6 m and below the
subgrade line should be similar to that exposed in the trench walls to prevent differential frost heave, placed
in lifts and compacted to at least 95% of SPMDD.

Catchbasins and manholes should be backfilled with compacted granular materials. A 3H:1V frost taper

should be built within the upper 1.2 m. Joints between manhole and catchbasin sections should be wrapped
with a non-woven geotextile.

6.8 Pavement Structure Recommendations

It has been assumed that the parking areas will be used mostly by passenger vehicles, and the access roads
will be used by delivery trucks and fire vehicles.

The subgrade in paved areas should be prepared as described in Section 6.2 above. The following minimum
pavement structures are recommended:

Parking Areas Access Roads
Asphalt Surface Course 38 mm 38 mm
Asphalt Binder Course 50 mm 75 mm
Granular A 150 mm 150 mm
Granular B Type | 250 mm 300 mm
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It is noted that the asphalt thicknesses match the Canadian Tire standard but the thickness of the pavement
granulars is greater than the official Canadian Tire standard pavement structure. This is recommended in
order to minimize the effects of differential frost heave associated with the variability of the subgrade soils
(silty clay/clayey silt and glacial till) which are moderately frost susceptible.

It is estimated that the service life prior to major rehabilitation for the above pavement structures is 20 years
provided they are properly maintained. The pavement surface and the underlying subgrade should be graded
to direct runoff water towards suitable drainage. “Stub drains” should be placed on the subgrade level around
all catch basins to promote drainage and reduce potential frost heaving of the pavement structure around the
catch basins.

All granular materials should be tested and approved by a geotechnical engineer prior to delivery to the site.
Both base and subbase materials should be compacted to at least 100% SPMDD. Asphalt should be
compacted to at least 97% Marshall bulk density.

It is recommended that the lateral extent of the subbase and base layers not be terminated in a vertical fashion
immediately behind the curb line. A taper with a grade of 5 horizontal to 1 vertical is recommended in the
subgrade line to minimize differential frost heave problems under sidewalks.

6.9 Earthquake Considerations

As outlined in the National Building Code of Canada (NBCC), 1990, buildings and their foundations must
be designed to resist a minimum earthquake force. The NBCC formula for obtaining the minimum
earthquake force is dependent upon several factors, including the Foundation Factor. The recommended
Foundation Factor, F, is 1.0 for the soils encountered at this site.

6.10 Cement Type and Corrosion Potential

Three representative soil samples were submitted to Paracel Laboratories in Ottawa, Ontario, for pH, water
-soluble sulphate and resistivity testing. The test results will be summarized in a separate letter detailing the
degree of sulphate attack expected for concrete in contact with the site soils and groundwater. The pH level
and resistivity will provide an indication of the level of potential attack on buried steel objects such as
reinforcing steel.
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7.0 CLOSURE

The recommendations made in this report are in accordance with our present understanding of the project.
We request that we be permitted to review our recommendations when the drawings and specifications are
complete.

A soil investigation is a limited sampling of a site. The conclusions given herein are based on information
gathered at the specific borehole locations and can only be extrapolated to an undefined limited area around
these locations. The extent of the limited area depends on the soil and groundwater conditions, as well as
the history of the site reflecting natural, construction, and other activities. Should any conditions at the site
be encountered which differ from those at the borehole locations, we request that we be notified immediately
in order to assess the additional information and its effects on the above conclusions.

We trust the information presented herein meets your present requirements. Should you have any questions
or require additional information, please do not hesitate to contact us.

Yours very truly,

v v

Paul Carnaffan, M.Eng., P.Eng.

PA2000\0000M 1297\Geotech\ 11297 Geo Rep.wpd
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SYMBOLS AND TERMS USED ON BOREHOLE AND TEST PIT RECORDS

SOIL DESCRIPTION

Terminology describing common soil genesis:

Topsoil -
Peat -

Till -
Fill -

mixture of soil and humus capable of supporting good vegetative growth
fibrous aggregate of visible and invisible fragments of decayed organic
matter

unstratified glacial deposit which may range from clay to boulders -
any materials below the surface identified as placed by humans
(excluding buried services)

Terminology describing soil structure: 7

Desiccated -

Fissured -
Varved -

Stratified -

Layer -
Seam -
Parting -
Well Graded

Uniformly Graded -

having visible signs of weathering by oxidization of clay minerals,
shrinkage cracks, etc.

having cracks, and hence a blocky structure

composed of regular alternating layers of silt and clay

composed of alternating successions of different soil types, e.g. silt and
sand

. >75 mm

2 mm to 75 mm

< 2 mm :
having wide range in grain sizes and substantial amounts of all
intermediate particle sizes -

predominantly of one grain size

Terminology describing soils on the basis of grain size and plasticity is based on the Unified Soil
Classification System (USCS) (ASTM D-2488). The classification excludes particles larger than 76 mm (3
inches). This system provides a group symbol (e.g. SM) and group name (e.g. silty sand) for identification.

Terminology describing materials outside the USCS, (e.g. particles larger than 76 mm, visible organic
matter, construction debris) is based upon the proportion of these materials present:

Trace, or occasional

Some

Less than 10%
10-20%

" The standard terminology to describe cohesionless soils includes the compactness (formerly "relative
density”), as determined by laboratory test or by.the Standard Penetration Test "N’ - value.

Relative Density "N’ Value Compactness %
Very Loose <4 <15
Loose 4-10 15-35
Compact 10-30 35-65
Dense 30-50 65-85
Very Dense >50 >85

The standard terminology to describe cohesive soils includes the consistency, which is based on undrained
shear strength as measured by insitu vane tests, penctrometer tests, unconfined compression tests, or
occasionally by standard penetration tests.
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Moderate - Weathering extends throughout rock mass. Rock is not friable.
High - Weathering extends throughout rock mass. Rock is friable.

STRATA PLOT

Strata plots symbolize the soil or bedrock description. They are combinations of the following basic

I

Bouldecs Sand Silk

Organics Asphalt Conerete  Fill ‘ Igneous Meta- Sedi-
Caobbles Bedrock morphic mentacy
Gravel Bedrock Bedrock

WATER LEVEL MEASUREMENT

IEIII1I TS,

Borehole or

Standpipe Piezometer

SAMPLE TYPE
R Split spoon sample (obtained BS Bulk sample

by performing the Standard WS ‘Wash sample

Pevetration Tes?) HQ, NQ, BQ, etc. Rock core
ST Shelby tube or thin wall tube sampies obtained with the use
PS Piston sample of standard size diamond

drilling bits.

N - VALUE

Numbers in this column are the results of the Standard Penetration Test: the number of blows of a 140 pound
(64 kg) bammer falling 30 inches (760 mm), required to drive a 2 inch (50.8 mm) O.D. split spoon sampler
one foot (305 mm) into the soil. For split spoon samples where insufficient penetration was achieved and

"N’ values cannot be presented, the number of blows are reported over sampler penetration in millimetres
(e.g. 50/75),

OTHER TESTS
S Sieve analysis H Hydrometer analysis
G, Specific gravity of soil particles ¥ Unit weight
k Permeability (cm/sec) C Consolidation
Single packer permeability test; D Consolidated drained triaxial
I test interval from depth shown Ccu Consolidated undrained
to bottom of borehole triaxial with pore
Pressure measurements
]: Double packer permeability test; uu Unconsolidated undrained
test interval as indicated triaxial
DS Direct shear
i Falling head permeability test Q. Uncenfined compression
using casing I Point Load Index (I, on
Borehole Record equals
Falling head permeability test [,(50); the index
17 using well point corrected to a refercnce
or piezometer diameter of 50 mm)

il
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Proposed Canadian Tire Store #442 Barrhaven, Nepean, ON

Canadian Tire Real Estate Limited

SOIL DESCRIPTION

Wl NOILYAZ 3
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(W) 11433

Remoulded Vane Test, kPa
Pocket Penetrometer Test, kPa

Field Vane Test, kPa

STANDARD PENETRATION TEST, BLOWSA.3m

il

o

a

600

N

Inferred Groundwater Level
¥ Groundwater Level Measured in Standpipe

Very stiff to stiff, brown SILTY  |i{

CLAY
Very dense, brown silty sand,

trace gravel: TILL
- standpipe dry to 2.9 m

End of Borchole
- standpipe installed

99.7] 250 mm TOPSOIL
¥

99.94
97.3
96.3

10 4
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Geodetic

BOREMOLE No,
PROJECT No.
DATUM

00-01-28

ven, Nepean, ON

WATER LEVEL

BOREHOLE RECORD

00-01-24

Proposed Canadian Tire Store #442 Barr

Canadian Tire Real Estate Limited
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WATER LEVEL

BOREHOLE RECORD

00-01-19

Proposed Canadian Tire Store #442 Barrhaven, Nepean, ON

Canadian Tire Real Estate Limited
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Geodetic

BOREHOLE No.
PROJECT No.
DATUM

00-01-28

WATER LEVEL
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BOREHOLE RECORD

107d VIVELS

00-01-19

Proposed Canadian Tire Store #442 Barrhaven, Nepean, ON

Canadian Tire Real Estate Limited

SOIL DESCRIPTION

i NOILEYATH

DATES. BORING

CLIENT
LOCATION

JACQUES, WHITFORD

LIMITED

(W) H1d1G

i

split spoon refusal

Inferred Groundwater Levet

Stiff, brown SILTY CLAY to

CLAYEY SILT
Dense, brownish grey sand and

silt, trace to some gravel: TILL

Auger Refusal on Inferred

Bedrock
- standpipe installed

75 mm TOPSOIL
End of Borehole

* ref
Y Groundwater Level Measured in Standpipe

v

100.13
99.4
98.6
93.6
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BH 00-24
Geodetic

BOREHOLE No.
PROIECT Na.
DATUM

UMNDRAINED SHEAR STRENGTH - kPa

W

WATER CONTENT & ATTERBERG LIMITS
DYMNAMIC PENETRATION TEST, BLOWSIO. 3m

SAMPLES

WATER LEVEL

gy o
INT¥AN

Pocket Penetrometer Test, kPa

Remoulded Vane Test, kPa

ield Vane Test, kPa

STANDARD PENETHATION TEST, BLOWS0.3m

)

()
ARIAODTY

510
610

HIAWN

JdAl

13437 d1LVAA

BOREHOLE RECORD

107d Y1IVYLS

ased Canadian Tire Store #442 Barrhaven, Nepean, ON
00-01-20

Canadian Tire Real Estate Limited

SOIL DESCRIPTION

) NOILYATT

LOCATION
DATES: BORING

JACQUES, WHITFORD
CLIENT

LIMITED

fw) H143Q

occasional brick fragments: FILL

~ boulders or debris @ 1.2 m

Compact, brownish grey sand
Inferred Groundwater Level

Loose, dark brown sandy silt,
and silt, trace gravel: TILL

End of Borehole

2

¥ Groundwater {evel Measured in Standpipe

Y

99.85
98.3
96.8
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UNDRAINED SHEAR STRENGTH - kPa

BH 00-25

BOREHOLE No.
PROJECT No.
DATUM

00-01-28

Field Vane Test, kPa
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BOREHOLE RECORD

!

10T YIVEIS

—y
+

00-01-20

Canadian Tire Real Estate Limited

f
, brownish grey || '

, trace to some

SOIL. DESCRIPTION

gravel, occasional boulders: TILL

Compact to dense

sand and sil¢

End of Borehole

Auger Refusal on Inferred
Bedrock

- standpipe installed

100.1] B0 mm TOPSOIL

(Wl NOHEYAS TS

100.18

LOCATION __Proposed Canadian Tire Store #442 Barrhaven, Nepean, ON

DATES: BORING

CLIENT

JACOUES, WHITFORD

LIMITED

-9

W) H1d30 = — o N b \ © T °

Pocket Penetrometer Test, kPa

Remoulded Vane Test, kPa

i
&

Inferred Groupdwater Level
¥ Groundwater Level Measured in Standpipe

bV
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BOREHOLE Ne.
PROJECT No.
DATUM

WATER LEVEL

BOREHOLE RECORD

00-01-25

Proposed Canadian Tire Store #442 Barrhaven, Nepean, ON

Canadian Tire Real Estate Limited

DATES; BORING

CLIENT
LOCATION

JACQUES, WHITFORD

LIMITED
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Inferred Groundwater Level
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BOREHOLE RECORD
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Proposed Canadian Tire Store #44) Barrhaven, Nepean, ON

Canadian Tire Real Estate Limited
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BOREHOLE RECORD
Canadian Tire Real Estate Limited

LIMITED

JACQUES, WHITFORD

BH 00-28

ROREHOLE No.

PROJECT No,
DATUM

CLIENT

11297

Geodetic

Proposed Canadian Tire Store #442 Barrhaven, Nepean, ON

LOCATION

WATER LEVEL

00-01-19
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11297

Geodetic

UNDRAINED SHEAR STRENGTH - kPa

BH 00-29

150

BOREHOLE No.
PROJECT Nao.
DATUM

100

0

WATER CONTENT & ATTERBERG LIMITS
DYNAMIC PENETRATION TEST, BLOWS/0.3m

Ol 30
IVIVAN

s}
AAIAODFY

SAMPLES

HIBWON

WATER LEVEL

Jchl

13ATT HILVM

BOREHOLE RECORD

107d VLVHIS

00-01-19

Canadian Tire Real Estate Limited

SCIL DESCRIPTION

(Wi NOIYAI

LocaTioN __ Proposed Canadian Tire Store #442 Barrhaven, Nepean, ON

DATES: BORING

CLIENT

JACQUES, WHITFORD

{ LIMITED

W} 11430

Remoulded Vane Test, kPa
Pocket Penetrometer Test, kPa

Field Vane Test, kPa

STANDARD PENETRATION TEST, BLOWSH 3m

[
IS

[a}

510
610

88

RIS

325 mm TOPSOIL
Compact to dense, brown, sandy

silt, trace gravel, occasjonat

boulders: TILL
¥ Groundwater Level Mcasured in Standpipe

End of Borehole
¥ Inferred Groundwater Level

¢

100.00
99.7
97.0




JACQUES, WHITFORD

LIMITED

BOREHOLE RECORD

Canadian Tire Real Estate Limited
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BOREHOLE No.
PROJECT No.
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LOCATION

11297

Geodetic

Proposed Canadian Tire Store #442 Barrhaven, Nepean, ON
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Geodetic

UNDRAINED SHEAR STRENGTH - kPa

BH 00-31

HOLE No.

PROIJECT No.

BORE
DATUM

00-01-28

WATER LEVEL
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BOREHOLE RECORD

LG YIVYLS

00-01-25

Proposed Canadian Tire Store #442 Barrhaven, Nepean, ON

Canadian Tire Real Estate Limited

S0IL DESCRIPTION

DATES: BORING

LOCATION

W) NOILWATE

CLIENT

JACQUES, WHITFORD

LIMITED

{wi} H 1430

™

R

Inferred Groundwater Level
Y. Groundwater bevel Mcasured in Standpipe

Dense to very dense, brown silty
sand, some gravel, occasional

cobbles, occasional boulders:

TILIL.
Auger Refusal on Inferred

Bedrock
- standpipe installed

End of Borchole

99 4] 225 mm TOPSOIL
7

99.66
o4,1

104
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Geodetic

BOREHOLE No.
PROIECT No.
DATUM

WATER LEVEL

BOREHOLE RECORD

00-01-24

Proposed Canadian Tire Store #442 Barrhaven, Nepean, ON

Canadian Tire Real Estate Limited

DATES: BORING

CLIENT
LOCATION

JACQUES, WHITFORD

LIMITED
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BOREHOLE RECORD

1O VIVHLS i

00-01-19

Canadian Tire Real Estate Limited

S0IL DESCRIPTION
Dense, brown sand and silt, trace |3
gravel: TILL
Auger Refusal on Inferred
* ref = split spoon refusal

End of Borchole
Bedrock

99.6

1002l 200 mm TOPSOIL.

100.34

(W NOELYASTS

LocaTiON __Proposed Canadian Tire Store #442 Barrhaven, Nepean, ON

DATES: BORING

CLIENT

JACQUES, WHITFORD

LIMITED

(W3 HLd3Q =] —_ ‘ o3 o =+ i -1 ™~ o o . <

Inferred Groundwater Level
¥ Groundwater Level Measured in Standpipe
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Proposed Canadian Tire Store #442 Barrhaven, Nepean, ON
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WA
v

ield Vane Test, kPa
Remoulded Vane Test, kPa
Pocket Penetrometer Test, kPa

f

FAY

[n:
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BOREHOLE RECORD

00-01-24

Proposed Canadian Tire Store #442 Barrhaven, Nepean, ON

Canadian Tire Real Estate Limited
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occasional cobbles boulders:

TILL

End of Borehole
Y Groundwater Level Measured in Standpipe

¥ Inferred Groundwater Level
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DATUM
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Canadian Tire Real Estate L

CLIENT
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LocatTion __Proposed Canadian Tire Store #442 Barrhaven, Nepean, ON
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CEOTECHNICAL BVESTIGATION

This report presents the resulls of a geotechnical investigation carried out for the propesed commercial
development located at 1581 Greenbank Road in Ottawa, Ontario.

The purpose of this geotechnical investigation was to determine the general sofl, and groundwater conditions on
this site by means of gight test pits. Based an an interpretation of the factual information oblained, engineering
guidelinas are provided on the geotechnical design aspects of the project, including construction considerations
which could affect design decisions.

The reader is referred to the “important information and Limitations of This Report” which follows the text but forms
an integral part of this document.

December 2009 A {znider
Report Ne. 09-1124-1036 1 bt AssoCiakes



GEGTECHMICAL INVESTIGATION

2.9

The proposed commercial development is located at 1581 Greenbank Road in Ottawa, Ontario {see Key Plan,
Figure 1). The site is iocated south of Berrigan Drive on the sast side of Greenbank Foad adjacent to an
existing church. The site is currently undeveloped and mostly grass covered with the exception of the eastern
portion which is forested.

it is understood that the commercial development will be a ‘campus’ style layout consisting of two separate
buildings {i.e., CRU 1 and 3) occupying the ‘1 shaped site. Building CRU 1 measures apbout 58 by 26 metres
and is proposed for the sastern portion of the site adjacent to Berrigan Drive. Building CRU 3 measures about
17 by 51 metres and is proposed for the western portion of the site along Greenbank Road. !tis also understood
that the buildings will consist of ons storey stab-on-grade {i.e., no basement) structures. At-grade parking is
preposed around the bulidings as well as a drive through lane adjacent to building CRU 3.

Published geclogical maps and previous experience in the area indicate that the subsurface conditions should
consist of glacial tit undertain by March formation sandstone and/or dolostone bedrock, The depth to the
bedrock surface is indicated o be between ground surface and 5 metres depth.

December 2068
Report No. 08-1121-1038 2




The field work for this investigation was carried out on October 28, 2008, At that time, eight tes! pits {(numbered
02-1 1o 08-8, inclusive) were put down al the approximale locations shown on the Site Plan, Figure 2. The test
pits were excavated using a rubber fired backhoe supplied and operated by a local excavating contractor,

The test pits were excavated to depths ranging from about 1.0 to 4.8 metres below the existing ground surface,
The groundwater seepage conditions were ohserved in the open test pits and the test pits were loosely backiilled
upon completion of excavating and sampling.

Standpipes were sealed into test pits 09-2 and 08-4 o allow subsequent measurement of the groundwater level.

The fiald work was supervised by an experienced technician from our staff who located the test pits, directed the
excavation operations, logged the test pits and samples, diracted the in situ testing, and took custody of the soil
samplas retrigved.

On completion of the excavation operations, sampies of the soils encounterad in the tesi pits were transported 1o
our laboratory for examination by the project engineer and for laboratory testing. One sample of soif was
submitied to Exova Accutest Laboratories Lid. for chemical analysis related to potential corrosion of butied sigsl
elaments and potential sulphate attack on huried concrete elements.

The groundwater tevels in the standpipes were measured on November 12, 2008.

The test pit locations wers selectsd by Golder Associates and picketed in the dield in relation o existing site
features. Golder Associates subsequently surveyed the borehole elevations and locations using a Trimble R8
Giobal Positioning System (GPS) which are reference o Geodetic aatum.

To support the selection of an appropriate seismic site response classfication, the shear wave velocity (Vs) of
the soils was measured on Gotober 20, 2008 by Goider Asscclates personnet using the Multichanne! Analysis of
Surface Waves (MASW) method. The MASW testing was carried out at two iocations as shown on Figure 2
{i.e., oneinthe area of CRU 1 and one in the area of CRU 3). At each location a series of 24 low frequency (4.5
Hertz) geophones were laid out at 2 metre intervals. A seismic weight drop of 45 Kkilograms was used as the
seismic source for this investigation. The selsmic source location was offset at a distance of 20 and 10 metres
from the end and collinear with the geophone array.

December 2008
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The subsurface condifions encountered in the lest pils are shown on the Record of Test Pits, Table 1. The
results of the MASW testing are provided in a memo in Appendix A, The results of the basic chemical analysis
on a soil sample from test pit 08-1 are provided in Appendix B,

The fcliowing provides a summary of the subsurface conditions at the site.

Approximately 100 to 400 millimetres of topsolt was encountered at the ground surface at the majority of the test
pit focations, although §ill matserial was encountered at the ground surface at test pits 09-5, 09-7 and 09-8. The
thickness of the fill material at these locations was about 0.8, 0.8, and 0.2 metres, respectively, The fill material
consists of topsoit and silty sand with varying amounts of gravsl and/or organic matter. Traces of asphalt, metal
and plastic were also encounteraed in the fill material af fest pit 08-7. Topsoll was encountered beneath the fil
maierial af test pits 09-7 and 08-8 with thicknesses of about 200 and 170 millimetres, respettively.

The topsoil is generally undertain by & deposit of sand, silty sand and/or sandy silt which varies in thicknass from
about (.2 1o 0.6 metres.

Glacial tili underties the fill materiat at test pii 09-5 and the sand, silty sand and/or sandy silt deposits at all other
est pit locations, with the exception of test pit 09-8. The glacial till was proven o depths between about 1.8 and
4.8 metres below the existing ground surface. The glacial tillt is a heterogeneous mixture of gravel, cobbles, and
boulders in a matrix of sandy silf,

Weathered and fractured sandstone bedrock with soil infilled seams was encountered beneath the glacial till a
test pit 09-6 and the silty sand at test pit 08-8. The weathered bedrock was excavated to & depth of about 4.3
metres ai test pit $9-6 where the test pit was terminaled and 1.0 metre at test pits 08-8 where practical refusal to
excavating was encountered on sandstone bedrock.

At the remaining test pit focations practical refusal to excavating on probable bedrock was encountered between
about 1.8 and 4.8 metres depth.

No groundwater was observed in any of the test pits during the shor time they remained open. The standpipss
instalied in test pits 09-2 and 08-4 were dry when measured on November 12, 2008.

it should be noted that groundwater levels are expected to fluctuate seasonally. Higher groundwater levels are
expected during wet pericds of the year, such as spring.

December 2048
Repart Ne, 09-1121-1036 A
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This section of the report provides engineering guidelines on the geotechnical design aspects of this project
based on our interpretation of the borehele information and project requirements, and subject to the Emitations in
the “impottant information and Limitations of This Report” attachment which follows the text of this report,
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The foundation axcavations as well as the site service trenches will extend through topsotll, fill material, sandy
deposits, glacial til and weathered bedrock (i.2., within the sastern portion of the site in the arsa of CRU 1)

No unusual problems are anbicipated in excavaling in the overburden using conventional large hydraulic
excavating equipment, recognizing that cobblss and boulders will be encountersd within the glacial til. Boulders
larger than 0.3 metres in size should be removed from the excavation side slopes. If required in the eastem
portion of the site, mechanical methods of rock removal (such as hoe ramming) can fikely be carried out for
depths of about one metre, howsvar, this work may be siow and tedious.

The Qccupational Health and Safety At (OHSA) of Ontario indicate that side slopes in the overburden shouid be
sloped at 2 minimum of 1 horizontal 10 1 vertical {i.e., Type 3 soils).

Some groundwater inflow into the excavations could potentially be expecled. However, i should be possible o
handie the groundwater inflow by pumping from well filtered sumps established in the floor of the excavations.
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The subsurface conditions on this site consist of a limited amount fill material overlylng sandy deposits, glacial til
and badrock.

For these subsurface conditions, no restrictions apply 1o the height of grads raise fill which may ba placed on the
site from a foundation design perspective,

The subsurface conditions on the site generally consist of a discontinuous layer of fill material overlying sandy
deposits and/or glacial titt with the probable bedrock surface between about 1.0 and 4.8 metres depth,

1t is understood that the finished ftoor elevations of the buildings and exterior grading have yet ¢ be determined.
Therefare # has been assumed that the exterior footings will be founded at least 1.5 metres below the finishad
exterior grade and the interior footings will be founded directly beneath the slab,

The existing topsoil and il materials present on this site are not suitable for the support of the footings, or the
slab, and should be removed from within the building footprints. The footings should then be founded on/within
the sandy deposits, glacial til, or bedrock.

Decomber 2009 1 \‘m; {Feider
Report No. 09-1121-1036 5 i hosomiaies



The net bsaring resistance at Serviceability Limit States {SLS) for spread footing foundations founded within
sandy deposits or glaciat till may be taken as 150 kilopascals and the factored bearing resistance at Ultimate
Limit States (ULS) may ba taken as 250 kilopascals, irrespective of footing size. An SLS nef bearing resistance
of 250 kilopascals and a factored ULS bearing resistance of 500 kiiopascals may be used for spread footing
foundations founded on or within the weathered bedrock,

The post construction total and differential setflements of footings sized using the above SLS net bearing
resistance values shouid be less than about 25 and 15 millimetres, respectively, provided that the soll at or below
founding Ievel is not disturbed during construction.

Footings on the unweathered bedrock may be sized using a ULS factored bearing resistance of 1000
kilopascals., Provided the bedrock surface is accepiably cleaned of scit or loose bedrock, the setflement of
footings at the corresponding service {un-factorsd) load levels will be less than 25 millimetres and therefore
Sarviceability Limit States (8L.8) need not be considered in the foundation design.

For foundations where the bedrock is shallow, wo options may be considered for foundation desigr:

Option 1: Found the foolings directly on the bedrock, and provide at feast 1.5 metres of sarth cover tor
frost protection purposes; of,

Option 2: Where 1.5 metres of earh cover cannot be provided without removing bedrock andfor
extensively raising the surrounding grade, the required frost protection can be achieved by
insulating the footing bearing surfaces with high density rigid insulation as shown on Figure 3.

Where the bearing surface will be insulated (Option 2}, the design parameters for the footings will depend on the
type of insulation used. The contaci pressure on the insulation placed under the footings shouid not exceed
about 35 percent of the insulation’s quoted compressive strength due to the time dependant creep
characteristics of this material. Further guidelines on foundation insulation are provided in Segtion 5.7 of this
report

Where the subgrade at footing ievel changes from overburden fo bedrock {i.e., in the area of CRU 1), differential
settlement wiil result at this transition due to the different setlement properties of these matertals. To limit the
differential seftlament, the bedrock adjacent to the transition should be removed for a distance of at isast 2 metres
back and to a depth of about 0.5 metros (ses Figure 4). The width of bedrock removal shouid be at lsast equal to
the footing width plus 0.5 metres. The excavation should then be filled to the underside of focting level with
nominally compacted OPSS Granular A or Granular B Type . The intent of this transition detail is o limit the
severity of this differential settlernent and avoid cracking of the structure. The sfructural engineering consultant
should be contacted for input on this issue,

As mentioned above, all existing fill material must be removed from within the zone of influgnce of the new
foundations, The zone of influence is considered to exiend out and down from the edge of the footings at a
slope of 1 horizontal to 1 vertical. If the resulting excavation of the fill removal ieaves the native subgrade levat
betow the proposed underside of footing level the grade should be raised within the zone of infiuence of the
foundations, with Ontario Provincial Standard Specification (OP5S) Granular B Type i, The Granular B Type i
should be placed in the maximum 300 miimetre thick lifis and compacted to at least 95 percent standard
Proctor maximurn dry density using suitable vibratory compaction equipment. The foundation design parameters
for the sandy soils and glacial tll can be used for this design option, as given above,

December 2009 ¥ Goider
Report No. 09-1121-1036 & o hssnciates
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The ssismic design provistons of the 2006 Ontario Building Cede (OBC) depend, in pant, on the shear wave
velocity of the upper 30 metras of soil andfor rock below founding tevel, The results of the MABW shear wave
velocity testing are provided in Appendix A and indicate average shear wave velocities of 1158 and 1275 metres
per second for this site. Although these values are greater than 760 metres per second the 2006 OBC indicates
that a Site Class B can only be applied if there is no maore than 3 metres of soll between the rock surace and the
pottom of the spread footing foundations, Therefore, depending on the founding elevations of the proposed
footings (l.e., whether or not there is less than 3 meters of soll beneath the footings and the bedrock surface} a
site classification of elher Site Class B or C may apply. Specifically, for building CRU 1 a Site Class B
designation can only be used if the underside of {ooting level Is no higher than slevation 103.5 metres. For
puilding CAU 3 a Site Class B designation can only be used if the underside of feoting tevel is no higher than
glevation 101.8 matres,
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The existing topscll and fill material {where present) should be removed from within the proposed building area
for predictable performance of the slab. Provision should be made for at least 150 milimetres of OPSS Granudat
A to form the base for the floor slab. Any bulk fill required {o raise the grade to the underside of the granutar
base should consist of OPSS Granular B Type H. The underslab filt should be placed in maximum 300 millimetre
thick lifts and should be compacted to at least 95 percent of the material's standard Proctor maximum dry
density using suitable vibratory compaction eguipment,

o F
e f
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All exterior foundation elements or foundation elements in unheated areas shouid be provided with & minimum of
1.5 metres of earth cover for frost protection purposes. isolated foundations or foundations in unheated areas
which are adjacent to surfaces which are cleared of snow cover during winter months should be provided with a
minimum of 1.8 metres of earth cover,

insulation of the bearing surface with high density insulation could be considered as an alternative {o earth cover
for frost protection. A typical detall for footing insulation is shown on Figure 3. A typical detail for insulation of
the footings in a loading dock area (if required) is provided on Figure 5, which is infended to avoid excessive
differential heaving of the pavement surface above the edge of the insulation. A similar detall tor a loading dock
retaining wail footing is providad on Figure 6.

in preparation for the insulation, a ievelling mat consisiing of 25 millimetres of concrete/mortar sand or lean
concrete should be placed on the approved bearing surface. Care must be taken to ensure that the insulation is
not damaged during construction.  Joints should be carefully lap jointed and glued where and if pessible.
Footings may then be constructed on the insulefion,

Jecember 2002
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The bearing pressure on the insulation placed under the footings should not exceed about 36 percent of the
insulation's guoted compressive strength due to the time dependant creep characteristics of this material. For
example, the resistance for several strengtins of insulation are:

insulation Type SLS Resistance ULS Factored Resistance
(kilopascals) {kilopascais}
Dow Sht 65 104
Dow High Load 40 g0 135
Dow High Load 60 145 2085
Dow High Load 100 240 340

The insulation which projects beyond the edge of the footings can consist of Dow SM or equivalent, except
beneath pavements where Hi 60 should be used beyond the footing.

v REFes2E DEaneiefiil
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The soils at this site are highly frost susceptible and, as such, should not be ussed as backtil against exterior,
unheated or wel insulaled foundation elements. To avoid problems with frost adhesion and heaving, these
foundation elements should be backfiied with non-frost suscepfible sand or sand and gravel conforming 1o the
requirements for QPSS Granular B Type |

in areas where pavemant or other hard surfacing will abut the building, differential frost heaving could occur
between the granuiar fill and the adjacent areas. To reduce this differential heaving, the backflll adiacent to the
wall should be provided with frost tapers. The frost taper should be brought up to pavement subgrade level from
1.5 metres below finished exterior grade at a slope of 3 horizontal fo 1 vertical, or flatter, away from the wall.
The granuiar fill should be placed in maximum 300 milfimetre thick lifts and showid be compacted to at least 85
percent of the standard Proctor maximurmn dry density using suitable vibratory compaction equipment.

The pavemsnt could be expectad 1o perform better in the long term if the granular backfiil against the foundation
walis is drained by means of a perforated pipe subdrain in a surround of 18 miiimetre clear stone, fully wrapped
i geotextile, which leads by gravity drainage o an adjacent storm sewer or ditch.

It a retaining walt is to be constructed on the site it is suggested that frost protection be provided by insulating the
bearing surtace, as indicated on Figure B, Bearing resistance values provided in Section 5.4 may be used for
the retaining wall footings.

The retaining wall should be designed to resist lateral earth pressures caloulated using a triangular distribution of
the stress, which may be determined as follows:

onfz) =Ka{y z+q)

Where: GniZ)

The lateral earth pressure at depth °2° (kPa);

Hi

z The depth helow the top of the wall {m};

23
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TEOHMICAL INVESTIGATION

K, = The active pressure coefficient, use 0.32;

y = The unit weight of the backfill soil {kN/m®}
use 21.5 kilonswtons per cubic metrs; and,

q = The surcharge due to live loads on the ground surface above the wall (kPaj.

The valus of the surcharge due to five loading {q) should consider the potential fraffic loading above the wall and
also the potential construction loads from equipment or materials, A valus of no less than 15 kitcpascals could
be rsasonabis.

These lateral sarth pressures would increase under seismic loading conditions. The earthquake-induced
dynamic pressure distribution, which is 1o be added to the static earth pressure distribution, is a linear distribution
with maximum pressure at the top of the wall and minimum pressure at its toe (ie., an inverted tianguiar
pressure distribution). The combined pressure distribution (static plus seismic) may be determined as follows:

oniz) = Ka ¥ 2+ (Kae ~ Kad ¥ (H-2)

Whaere: Kae

i)

The seismic earth pressure cosfficient; and,

H

]

The total height of the wall {m}.

i the wall is 10 be designed in accordance with the current version of the Ontario Building Code, a value of 0.45
should be used,

All of the above lateral sarth pressure equations and parameters are given in an unfactored format.

The above seismic design parameters are consisteni with the wall being an unrestrained structure. For a
retaining wall to be considered as an unvestrained structure under seismic conditions, the wail should be capable
of displacing 100 millimetres outward under ssismic conditions.

The resistance to sliding across the concrete and sand/glacial till interface for the retaining wall should be
calculated using an unfactorad friction angle of 25 degrees. An unfactored frigtion angie of 30 degress may be
used to calculate the sliding resistance across the conorete and bedrock interface.

Geateshnical resistance factors should be applied o these values in calculating the resistance 10 sliding for the
retaining wall, If the bearing surface will be insulated, then the sliding resistance across the interface between
the insulation and the subgrade can be calculated using a friction angle of 25 degrees (unfactored).
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The excavation for site services will extend through topsol, fill material, sandy deposits, glacial tifl, and possibly
into the bedrock {on the eastern portion of the site).

No unusual problems are anticipated in excavaling in the overburden using conventional large hydraulic
excavating equipment, racognizing that boulders will be encountered within the glacial fil. Bouiders larger than
0.3 metres in size shouid be removed from the excavation side slopes.

December 2009 7o
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The Gocupational Health and Salety Act {OHSA) of Ontaric indicate that side slopes in the overburden should be
sloped at a minimum of 1 horizontal to 1 veriical {(le.,, Type 3 soils). Alternatively, the excavalions for site
sarvices could he carfed out within a fully braced, steel trench box.

Some groundwater inflow inte the trenches could potentially be expected. However, it should be possible o
handle the groundwater inflow by pumping from well filterad sumps in the excavations.

i required, it is expacted that the bedrock removal for this project will be carried out using drili and biast
techniques. Mechanical methods of rock removal (such as hos ramming) can likely be carried out for depths of
about one metre; however, this work would ikely be slow and tedious,

Near vertical trench walls in the bedrock should stand unsupported for the construction pariod.

if biasting is used i should be controlied to limit the peak particle velocities at all adjacent structures or services
such that blast induced damage will be avoided, This will require blast designs by a specialist in this field.

A pre-blast survey should be carried out of all of the surrounding structures. Selected existing interior and
exierior cracks in the structures should be identifled during the pre-blast survey and should be monitored for
lateral or shear movements by means of pins, glass plaie felitales and/or movement telfitales.

The contractor should be limited to only small controlled shots. The following frequency dependent peak
vibration limits at the nearest struciures and services are suggested.

Frequency Rangs Vibration Limiis
{Hertz) (millimetres/second)
<10 5
10t 40 5 to 50 [sliding scals)
> 40 50

These limits should be practical and achievable on this project, Blasting will probably generate vibrations in
excess of 40 Hertz at the closest structures. The maiority of structures and their components have natural
{requencies in the range of 4 to 24 Hertz.

It is recommended that the monitoring of ground vibration intensities (peak ground vibrations and accelerations)
from the blasting operations be carried out both in the ground adjacent o the closest structures and within the
structures themseives,
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At least 150 millimetres of OP3SS Granular A should be used as pipe bedding for sewer and water pipes. Where
unavoidable disturbance to the subgrade surface does ocour, it may be necessary to place a sub-bedding layer
consisting of 300 milimetres of compacted OPSS Granular B Type I beneath the Granular A or fo thicken the
Granular A bedding. The bedding material should in ali cases extend to the spring line of the pips and should be
compacted fo at least 95 percent of the standard Proctor maximum dry density using suitable vibratory
compaction equipment. Tha use of clear crushed stone as a bedding layer should not be permitted anywhere on
this project since fine particles from the sandy backfill materials could potentially migrate into the voids in the
clear crushed stone and cause loss of lateral pipe support,

December 2009 i i woider
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GEOTECHRICAL INVESTIGATION

Cover material, from spring fing of the pipe to at lsast 300 millimetres above the top of pipe, shouid consist of
OP3S Granular A or Granular B Type | with a maximum parlicle size of 25 milimetres. The cover maierial
shouid be compacted o at lsast 85 percent of the standard Proctor maximum dry density using sultable vibratory
compaction equipment,

i should generally be possible to re-use the sandy soits and glacial till as trench backiil. Where the trench will
be covered with hard surfaced areas, the type of native material placed in the frost zone (between subgrade
fevel and 1.8 metres depth} should match the soll exposed on the trench walls for frost heave compatibility.
Trench backfill should bs placed in maximum 300 millimetre thick lifts and should te compacted 1o at least €5
percent of the standard Proctor maximum dry density using suitable compaction equipment,

Well fractured or well broken bedrock will be acceptable as backiill for the lower portion of the service trenches in
areas where the excavation is in rock. The rock fill, however, should only bs placed from at least 300 millimetras
gbove the pines to minimize damage due t0 impact or point load. The rock filt should be limited 1o a maximum of
300 millimelres in size.

b, Rt
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in preparation for pavement construction, all unsuitable materiat {e.g., topsoil and il materials containing crganic
or deleterious material) should be excavaled from all pavement areas.

Those portions of the il material not containing organic matter may be left in place provided that some long term
seltlement of the pavement surface can be foleraied, Howsver, the surface of the fill material at subgrade level
should be proof rolled with a heavy smooth drum vibratory roller under the supervision of qualified gectechnical
personnet to compact the existing fill and to identify soft areas requiring sub-excavation and replacement with
more suitable fill

Sections requiring grade raising o proposed subgrade level should then be filled using acceptable (compactable
and inorganic) earth borrow or OPSS Select Subgrade Material. These materials should be placed in maximum
a00-milimetre thick 4fts and should be compactad fo at least 95 percent of the material’s standard Procter
maximum dry density using suitable compacton aquipment.

The surface of the subgrade or il should be crowned to promote drainage of the pavement granular structure.
Perforated pipe subdrains should be provided at subgrade tevel extending from the catch basins for & distance of
at least 3 metres in four orthogonal directions, or longitudinally where parallet to a curb.

The pavement structure for car parking areas should consist of:

Pavement Component Thickness {mitlimetres)
Asphaltic Concrete 50
OPSS Granular A Base 150
OPSS Granuiar B Type H Subbase 300

December 2008 f s Gelder
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The pavement siructure for the drive through lane, access roadways and truck traffic areas should consist of:

Pavement Compenent Thickness {miliimetres)
Asphaltic Concrete 90
OPE3 Granular A Base 130
OPSS Granular B Type H Subbase 300

The granular base and subbase materials should be uniformly compacted to at least 100 percent of the
material's standard Proctor maximum dry density using suitable vibratory compaction equipment. The asphaltic
concrete should be compacted in accordanse with Table ¢ of OPSS 310.

The composition of the asphaltic concrete pavement in car parking areas should be as follows:
Superpave 12.5 — 50 millimetres

The composition of the asphaltic concrete pavemsnt in access roadways and truck traffic areas should be as
follows:

Superpave 12.5 — 40 millimetres
Superpave 18.0 — 50 millimetres

The above pavement designs are based on the assumption that the pavement subgrade has been acceptably
prepared {i.e., where the trench backfill and grade raise fifl have been adequately compacted 10 the required
density and the subgrade surface not disturbed by construction operations or precipitation}, Depending on the
actual conditions of the pavement subgrade at the time of consiruction, it could be necessary o increase the
thickness of the subbase and/or o place a woven geolextile beneath the granular materials.

The asphalt cement should consist of PG 58-28 and the design of the mixes should be based on a Traffic
Category B.
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Cne sample of soil from borehale 05-2 was submitted to Accutest Laboraterles Ltd. for chemical analysis refated
10 potential corrosion of buried ferrous elements or sulphate attack on buried concrete elements. The resuits of
the testing are provided in Appendix B. The results indicate that concrete made with Type GU Portland cement
should be acceptabie for substructures. The resulis also indicate a potential for corrosion of exposed ferrous
metal.
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Where the fest pits for this investigation have been excaveted within the zone of influence of the proposed
buitding footprints or adjacent o the building footprints, the disturbed backfill soils in the test pils are unsuitable
vertical or lateral support of foundations or floor stabs. Foundations or floor siabs supported on the backfill soils
could experience unacceptable setiemants. The backfill materials should therefore be removed and replaced
with compacted engineerad fill. The engineered fill material used within the tes] pits should constst of OPES
Granular 8 Type 1l or Granuiar A. These materials should be piaced In maximum 300 milimetre thick iitts and
should be compacted o af least 95 percent of the standard Proctor maximum dry density using suitable

fHaldor
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compaction equipment. Al test pit focalions which are beneath future paved or hard surface areas, the backiill
materials should be removed and recompacied with native soll, acceptable earth borrow or engineered fill.
These materials should also be piaced in maximum 300 millimetre thick #fts and compactad fo at least 95
percent of the standard Proctor maximum dry density using suitable compaction eguipment.

P
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6.0 ADDITIONAL CONSIDERATIONS

The soiis at this site are sensitive to disturbance from ponded water, construction traffic and frost.

All footing and subgrade areas should be inspecied by experienced geotechnical personnel prior to filling or
concreting to ensure that soil having adequate bearing capacity has been reached and that the bearing surfaces
have been properiy prepared. The placing and compaction of any engineered fill as well as sewer bedding and
backfill should be inspected 10 ensure that the materfals used conform io the specifications trom both & grading
and compaction point of view,

Any boulders loosened in footing excavations should be removed then filled with compacted engineered fill or
with lsan concreta.

At the time of the writing of this repori, only preliminary detalls for the proposed subdivision were available.
Golder Assoctates should be retained o review the final grading plan and specifications for this project prior 1o
construction to ensure that the guidelines in this report have been adeguately interpreted.

The groundwater level monitoring devices (i.e., standpipe piezometers or wells) instalied at the site will require
decommissioning ai the fime of construction in accordance with Ontaric Regulation 128/03. Howsver, i is
expected that most of the wells will either be destroyed during construction or can be more economically
abandoned as part of the construction contract. If that is not the case or Is not considered feasible,
abandonment of the monitoring wells can be carried oul separately.

Yours tridy,

GOLDER ASSOCIATES LTD.

8.A. Trickey, EIT Terry J. Nicholag, P.Eng.
Principal

SAT/TIN/CY
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IMPORTANT INFORMATION AND LIMITATIONS
GFE THIS REPORT

tandard of Care: Golder Associates Lid, {Goider) has prepared this report in a manner consistent witl
that level of care and skill ordinarily cxercised by members of the engincering and scicnce professions
vurrently practsing under similar conditions in the jurisdiction in which the services are provided, suiject
w0 the tme limits and physical constraints applicable to this report. No othier warranty, sxpressed or
lmplied is made.

Basis and Use of the Report: This report has been prepared for the specific site, desiyn objective,
development and purpose desoribed to Golder by the Cliont. The factual data, interpretadons and
recommendations pertain 1o a speeific project as described in this report and are not applicable to any cther
projeci or site location. Any chapge of siic conditions, purpose, development plans or if the project 18 not
initiated within eighteen months of the date of the report may alter the validity of the report. Golder can
a0t be responsible for use of this report, or portions thereaf, unless Golder iy reguested to review and, if
necessary, revise the repart.

The information. recommendations and opinions expressed in this report are for the sole benefit of the
Client. No other party may use or refy on this report or any portion thereof withowt Golder’s express
written consent. 1T the report was prepared o be included for a spesific permit applicaticn process, then
upon the veasonable request of the client, Golder may authorize in writing the uwse of this report by the
regulatory agency as an Approved Uscr for the specific and identified purpose of the applicable permit
review process. Any other use of this roport by oibers is prohibited and is without responsibiltry to Golder. -
The report, alf plans, data, drawings and other documents a8 well as all electromic wedia prepared by
Galder are considered its professional work produet and shall remain the copyright property of Golder, who
authorizes onlty the Client and Approved Users to make copies of the report, but only in such quantities as
are reasonably necessary Tor the use of the report by those parties, The Client and Approved Users may not
give, lend, sell, or stherwise make available the report or any portion thereof {o any other party without the
express writlen pernzission of Golder. The Client acknowledyes that electronic media 1s susceptible to
unauthorized madification, deterioration and incompatibility and thercfore the Client can not rely upon the
electronic media versions of Golder's report or other work products.

The report is of a summary nature and is not intended to stand alone withont reference to the instructions
given to Golder by the Client, communications between Golder and the Client, and o any other reports
preparad by Golder for the Client relative to the specific site deseribed in the report. In order to properiy
understand the suggestions, recormunendations and opinionz expressed in this report, reference must be
made to the whole of the report.  Golder can not be responsible for use of portions of the report without
reference 10 the entire report.

Unless otherwise stated, the supgestions, recommendations and opinions given in thix report are inftended
only for the guidance of the Chent in the design of the specific project. The extent and detail of
investigaiions, including the mumber of test holes, necessary to determine all of the relevant conditions
which may affect construction costs would normally be greater than has been carried out for design
purposes. Contractors bidding on, or undertaking the work, should rely on their own investigations, as well
as their own interpretations of the factaal data presented in the tepart, as to how subsurface conditions may
affect their work, including but not limited to proposed construction technigques, schedule, safety and
equipment capabilitics.

Soil, Rock and Groundwaier Conditions: Classification and identification of soils, rocks, and
seologic vaits have besn based on commonly accepted methods emploved in the practice of gentechnical
enginesring and related disciplines. Classification and identification of the type and condition of these
materials or units mvolves fudgment, and boundaries between different soil, rock or geologic types or units
may be transitional rather than abrupt. Accordingly, Golder does not warrant or guarantee e exactness of
the descriptions.
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IMPORTANT INFORMATION AND LIMITATIONS
OF THIS REPORT {cont'd)

Special Tisks occur whenever engineering or relaled disciplines are applied to identify subsurface
conditions and even a comprehensive investigation, sampling and testing program may fail to detect afl or
certain subsurface conditions. The environmental, geologic, geotecinical, geochemical and hydrogeologic
conditions that Golder interprets o exist between and bovond samphing peints niay differ from those that
actually exist. In additon to soil variability, fill of variable physical and chemical composition can be
present aver portions of the site or on adjacent properties. The professional services retained for this
project incinde only the geotechnical aspects of the subsurface conditions ot the site, anless otherwise
specificaily stated and identified in the report. The presence or implication{s) of possible surface andior
subsurface contarination resulting from previous activities or uses of the aite and/or resuliing from the
introduction onto the site of materials from offsite sources are outside the terms of reference for this
project and have not been nvestigated or addressed.

Soil and groundwater conctitions shown in the factual data and described in the report are the observed
conditions at the time of ther derermmation or measurement.  Unlosy otherwize noted, those conditions
form the basis of the recommendalions in the report.  Groundwater conditions may vary between and
hevond reporied locations and can be affccicd by annual, scasonal and msteorological condittons. The
condition of the soil, rock and groundwaier may be significantly altercd by construction activities (traffic,
excavation, groundwater level lowering, pile driving, blasting, ewc.) on the site or on adjzeent sies.
Excavahion may expose the soils to changes due to wetting, dryving or frost. Unless otherwise indicated the
soil must be protected from these changes during construction.

Sampie Dispesal: Goelder will dispose of all uncontaminated soil and/or rock saruples 90 days following
issue of this report or, upon written request of the Client, will store uncontaminated samples and materialy
at the Client’s expense.  In the event that actual contaminated seils, fills or groundwater are encountered or
are inferred to be present, all contaminated samples shall remain the property and responsibility of the
Client for proper disposal.

Follow-Up and Construction Services: All datails of the design were not known 2t the time of
submission of Golder’s report. Golder should be retained to review the final design, project plans and
documents prier to copstruction, te confinm that they are consistent with the intent of Golder’s report.

During construction, Golder should be retained to patform sufficient and dmely observarions of
encountered conditions to confimm and document that the subsurfzce conditions do not materially differ
from those interpreted conditions considered in the preparation of Golder’s report and to confum and
document that consiruction activities do not adversely affect the suggestions, recommendations and
opinions contained in Golder’s veport. Adeguate field review, observatiorn and testing during construction
are nesessary for Golder to be able (o provide letters of assursnce, in accordance with the requiremenis of
many reguiatory authorities. In cases where this recommendation is not foilowed, Golder’s responsibility
is limited to inierpreting accurately the information encountered at ihe borchole locatons, at the tme of
thetr initial determination or measurement during the preparation of ihe Report.

Changed Conditions and Drainage: Where conditions encountered al the sit differ significantly
from those anticipaied in this report, either due to natural variability of subsurface conditions or
construction activities, it is 4 condition of this report that Golder be notified of any changas and be provided
with an opportumity to review or revise the recommendations within thiy report. Recognition of changed
soil and rock conditions requires experience and it i3 recommended that Golder be cmployed to visit the
site with sufficient frequency to detsct if conditions bave changed signiftcantly.

Drainage of subsurface water s commonly required either for lemporary or permanent installations for the
project. Improper design or construction of drainage or dewatering can have serious copsequences. Golder
takes no responsibility for the effects of drainage unless specifically involved m the detajled design and
construction monitoring of the gysiem.
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TABLE
RECORD OF TEST PITS
Test Pit
NMumbsr Bepth
{Elevation) {meotres) DESCRIPTION
08-1 0.00-0.30 TOPSOIL
(102.64 m) .30 - 0.60 Red brown SAND, tracs to some gravel, trace siit
0.60 — 3.90 Gray brown SANDY SILT, some gravel, with cobbles and boulders
(GLACIAL TILL)
3.60 Refusal to excavating, Possible Bedrock
Note: Tast pit dry upon campletion,
Sample Depth {m)
1 4.1-~02
2 a4 -0.5
3 1.50
08-2 0.00-0.40 TOPSOIL
(102.25 m) 0.40-0.75 Red brown SAND, some gravel, frace 1o some silt, with rootiets
0.75 — 3.80 Grey brown SANDY SILT, some gravel, with cobbles and bouldars
{GLACEAL TILL)
3.80 Refusal to excavating, Possible Bedrock
Note: Test pit dry upon completion.
Sample Depth (m)
1 0.5-07
December 2008
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Test Pit
Nurmber Denth
(Elevation} {metres) DESCRIPTION
08-3 0.00-0.25 TOPSOWL
{104.36 m) 0.25 - 045 Red brown SAND, trace 1o some graval, irace st
0.45 _ 4.75 Grey brown SANDY SILT, some gravel, with cobbles and boulders
(GLACIAL TILL)
4.75 Refusal io excavating, Possible Bedrook
Note: Test pit dry upon compigtion.
09-4 000-0.30  TOPSOIL
{104.26 m)} 0.30 -0.55 Red brown SAND, some gravel, with cobbles
0.565 — 3.95 Gray brown SANDY SILT, some gravel, with cobbles and boulders
(GLACIAL TILL)
3.25 Refusal to excavating, Possible Bedrock
Note: Test pit dry upon completion. 50 mm diameter PVC standpipe
instalied at 3.256 m depth.
Sampie Depth {m)
i 1.80
03-5 0.00 -0.10 Topsoil (FILL)
(103.65 m) 0.10~-0.75 Dark brown sy sand, with gravel and organic matier (FiLL)
0.75 - 2 15 Grey brown SANDY SILT, some gravel, with cobbles and boulders
{GLACIAL TILL}
2.15 Retusal to excavating, Possible Badrock
Note: Test pit dry upon compigtion,
Sample Depth {m)
1 (.30 -0.50
December 2009

Report No. (8-1121-1038




GEOTROHNICAL INVESTIGATION
TestPit
Number Depth
(Elevation} {meires} DESCRIPTION
08-6 0.06-0.20 TOPSOIL
(104.12 m) 0.20 - 0.80 Red brown 1o grey brown SILTY SAND to SANDY SILT, some gravel
0.80 — 3.60 Gray brown SANDY SILT, some gravel, with cobbles and boulders
{GLACIAL TILL)
560 — 4,25 Fractured and weathared SANDSTONE BEDROCK, with soil infilled
seams
4.28 End of test pit
Note: Test pit dry upon completion.
09-7 0.00-0.10  Topsoil {FILL)
(103.43 ™) 0.40 ~ 0.82 ?;;TS siity sand, with gravel, organic matter, asphalt, metal and piastic
0.82 - 1.02 TOPSCH.
1.02 —1.55 Red brown SAND, some gravel, with boulders
1.55 ~ 1.83 Grey brown SANDY SILT, some gravel, with cobbles (GLACIAL TILL)
1.83 Rsfusat to .excavaﬁng, FPossible Bedrock
Note: Test pit dry upon completion.
08-8 0.00-015% Gray brown sifty sand, with organic matter (FiLL)
(103.89 m) 0.18-0.32  TOPSOIL
0.32 - 0.62 Red brown to yeliow brown SILTY SAND, some gravel, with cobbles
(.62 - 0.85 Weathered SANDSTONE BEDROCK, with clayey silt infilled seams
0.85 Refusal to excavating, SANDSTONE BEDROCK
Note: Test pit dry Upon compiation.
Decambar 2008
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TYPICAL FOOTING INSULATION DETAIL

FIGURE 3

Praveng File: 09 1121183503 odr

FINISHED EXTERIOR GRADE
{(MIN, 300 mm ABOVE FOOTING)

(HEATED AREA) ey
INTERIOR BASEMENT /
FLOOR SLABAREA

FOOTING

FOUNDING LEVEL /

LeveLms AT oF R eU Ao
CONCRETE / MORTAR SAND
OR LEAN CONCRETE

LEGEND

d  THICKNESS OF EARTH COVER ABOVE
BOTTOM OF INSULATION

L. PROJECTED LENGTH OF INSULATION

NOTES

1} INSULATION JOINTS TO BE GLUED AND / OR LAPPED

2} FORADEQUATE FROST PROTECTIONd +L 215m

3} FORd =z 0.9 m, INSULATION THICKNESS OF 25 mm 1S

ADEQUATE

4y ALLOWLABLE BEARING PRESSURE FOR FOOTING DESIGN

DEPENDS ON INSULATION TYPE

5) FOR ISOLATED UNHEATED FCUNDATIONS, ADDITIONAL

DETAILS ARE REQUIRED
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TYPICAL FOOTING INSULATION DETAIL

FOR LOADING DOCK AREA

FIGURE &
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FOUNDING LEVEL -

50 mm HIGH DERNSITY EXTRUDED
POLYSTYRENE FOAM INSULATION

ON 25 MILLIMETRE THICK BED OF
CONCRETE/MORTAR SAND OR LEAN

.. PAVEMENT SURFACE

ehesi{minimun}

PAVERIENT S3TRUCTURE

BACKFILL WITH NATIVE MATERIAL,
COMPACTED TO 93 PRERCENT OF -~
STANDARD PROCTOR MAXIMUM

DRY DENSITY

ALLOWABLE BEARING PRESSURE FOR FOOTING DESIGN IS DEPENDANT ON INSULATION TYPE - SE& TEXT

CONCRETE
NOTES
1) INSULATION JOINTS TO BE GLUED ANDIOR LAP JOINTED
2)
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TYPICAL FOOTING INSULATION DETAIL
FOR LOADING DOCK RETAINING WALL

FIGURE ©
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BACKFILL WITH NAYIVE MATERIAL, 7
COMPACTED TO 95 PCRCENT OF —
STANDARD PROCTOR MaXIMUM

DRY DENSITY

d  THICKNESS OF EARTH COVER ABOVE BOTTOM OF INSULATION

L PROJECTED LENGTH OF INSULATION

NOTES

1]

INSULATION JZINTS TO BE GLUED ANDIOR LAPPED

?) FORADEQUATE FROBY PROTECTION d + L = 1.8 metres
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ALLOWASLE BEARING PRESSURE FOR FOOTING DESIGN IS DEPENDANT ON INSULATION TYPE - SEE TEXT
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BATE December 1, 2009 DOCUMENT No. 09-1121-1036

TO Susan Trickey
Golder Assogiates Lid.

CC Michael Snow
FRONM Chelsiopher Phillips EMAIL cphillips@gelder.com

NBCC SEISMIC SITE CLASS TESTING RESULTS — 15817 GREENBANK ROAD, OTTAWA, ONTARIO

This technical memeorandum presents the proczssing and resutis of the Multichannel Analysls of Surface Waves
{MASW) test performed for the purpose of National Building Code of Canada seismic site classlification at 1584
Greenbank Road, Ottawa, Omtario. The geophysical testing was performed by Golder personnel on October 20,
2009,

Methodology

The Muttichannel Analysis of Surface Waves {(MASW) method measures variations in surface wave velocity with
increasing distance and wavelength and can be used to infer the rock/soil types, stratigraphy and soll conditions.

A typical MASW survey requires 2 selsmic source, 1o generate surface-waves, and a minimum of two geophone
receivers, to measure the ground response at some distance from the source. Surface waves are a special type
of sefsmic wave whose propagation is confined {0 the near surface medium.

The depth of penetration of a surface-wave intc a medium is direclly proportional o its wavelength, In a non-
homogen=ous medium surface-waves are dispersive, Le., each wavelengih has a characteristic velocity owing {o
the subsurface helerogensities within the depth interval that particuiar wavelength of surface-wave propagates
throtrgh. The relationship between surface-wave wvelocity and wavelength is used io obtain the shear-wave
velocity and attenuation profile of the medium with increasing depth.

The seismic source used can he either gclive or passive, depending on the application and location of the
survey. Exampies of aclive sources include explosives, welght-drops, siedge hammer ang vibrating pads.
Examples of passive sourges are road iraffic, micro-fremars and water-wave action (in near-shore
environmenis).

The geophone receivers measure the wave-train associated with the surface wave travelling from a seismic
source at diferent disiances from the source.

The participation of surface-waves with different wavelengths can be determined from the wave-irsin by
transforming the wave-train results into the frequency domain. The surface-wave velocity profie with respect to
wavelength (called the “dispersion curve’} is determined by the dalay in wave propagation measured batween

o
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Susan Trhckey 0811211036
Soldar Azsooiates Lid Decarnber 1, 2008

the geophona receivers. The dispersion curve is then malched to a theoretical dispersion cutve using an
ierative forward-modelling procedure. The result is a shear-wave velocity profile of the tested madium with
depth, which can be used to estimate the dynamic shear modulus of the medium as a function of depth.

Field Work

The MASW field work was conducted on Ociober 20, 2009, by personne! from the Golder Mississauga office.
Two MASW perpendicuiar lines were undertaken. MASW fine 1 was set up nearly east-west and MASW iine 2
nearly north-south, For each MASW line, a series of 24 low freguency (4.5 Hz) geophones were laid out at 2
metre intervals. A ssismic weight drop of 45 kg and 2 sledge hammer were used as selsmic sources for this
investigation. Seismic records were coliscled with seismic sources iocated 20 and 10 melres from the end and
collinear with the gesphone array. An example of an aciive sejsmic record collected is shown in Figure 1
(below).

Timo (msec)

w B

Ristance [}

Fgure 1 Typical sefsmic record coliesiad &t the site.
Data Processing
Processing of the MASYY test results consisted of the foliowing main steps:

1. Transformation of the time domain data info the frequency domain using a Fasi-Fourier Transform {(FFT)
for each source iocation;

2. Calculation of the phase for each freguency componeant;
3. l.inear regression 1o calculate phase velocity for each frequency component;
4. Fittering of the caloulated phase velocities based on the Pearson correlation coefficient (r2) between the

daia and the linear regression best fit line used to calculate phase velocity;

5. Generation of the dispersion curve by combining calculated phase velocities for each shot location of a
single MASW test; and

)
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Susan Trickey 0811211438
Golder Associates Lid. Dacember 1, 2008

8. Generation of the stiffness profile, through Torward iterative modslling and matching of model data o the
field collected dispersion curve.,

Processing of the MASW data was completed using the SWAN software package (GeoStudi Astier). The
calculated phase velocities for each seismic shot point for a given test were combined and the dispsrsion curve
generated by choosing the minimum phase velocity calculated for each frequency component as shown on
Figure 2. Shear wave velogity profiles were gensrated through inverse modelling to best fit the calculated
dispetsion curves,

woa

gy
]

[

Figure 2: MASW Ling (left) and MASW Line 2 {fighty Dispersion Curve Picks [Yellow Dals)

The minimum measured surface wave frequency with sufficient signal-lo-neise ratio to accurately measure
rhase velocity was approximately 35 Hz at MASW Line 1 and 40 Hz at MASW Line 2.

Resulis

The MASW test resulls are presented in Figure 3, which presents the caiculated shear wave velocity profiles
measured from the field testing. These resulls have been inferred using a seismic weight drop located at 10
metres from the first geephone. The field collecied dispersion curves are compared with the modet generated
dispersion curves on Figure 4. There is 8 good correlation belween the fisld collected and mode! calculated
dispersion curves, with a root mean squared emor of 4.5% for MASW Line 1 and 1.7% for MASW Line 2. The
two shear wave velocity depth profiles indicate variations In shear wave velocily within the overburden ranging
from 380 mis to about 800 mis. On both MASW lines, a sharp increase in velocity occurs at approximately 4
metre depth from about 400-480 mis ie 1200-1350 m/s. Along MASW Line 1 another large increase in shear
wave velocity ranging from 1185 mis to 1700 mi/s is observed at shoul 8 metre depth. A similar increase from
1350 mfs to 1750 mis is observed along MASW Line 2 at about 7 metre depth.
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Figure 4: Comparison of Fleld ve. Modeffed Data for MASW Ling 1(lefl) and Line 7 {right} (Red Line is Fieid Daig)

Te cajculate the average shear wave velocity as reguired by the National Buiiding Code of Canada, 2005
{NBCC2003}, the results were modelied to 30 metres betow ground surface. The limited low frequency content
of the dispersion curve did not permit fo sufficlently resclve shear-wave velocities af depth below 17 metres
along MASW Line 1 and 15 metres along MASW Line 2. Therefore the average velocity was calculated
assuming that the velocity from the maximum resolvaed depth o & depth of 30 meires was consiani and equal fo
the velocity of the bedrock. The average shear velocity was found to be 1158 m/s along MASW Line 1 (Tabia 1}

and 1275 m/s along MASW Line 2 (Table 2).
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Table 1: Shear Wave Velocily Profite for MASWYY Line 1

Modei Laver (mhgs) Layer
Thickness Shear Wave Travel Time Through
Top Bottom | {m) Shear Wave Velocity {m/fs} L.aver {s}
8.00 1.87 1.87 548 0.003442
1.85 4,64 2.79 454 0.006145
4,42 819 3977 1185 3003181
7.93 13.02 5.08 1700 0.002994
12.70 30.00 17.30 1700 0.010170
Vs Avarage io 30 mbgs {m/s} ; 1158

Tablg 2: Shear Wave Velociiv Profile for MASW Line 2

_Model Layer {mbgs) | _ Layer ,
Thickness Shear Wave Travel Time Through
Top | Botfom {mm} Shiear Wave Velochy {m/s) Laver {5}
0.00 1.79 1.78 804 0.002964
1.79 4.10 2.31 386 0.005884
410 7.08 2.88 1358 0.002194
7.08 11.13 4.05 1773 0.002284
11.13 30.00 18.87 1869 0.010098
Vs Average to 36 mbuas (mfs) 1278
Ciosure

We trust that this letter report meets your needs at the present fime, If you have any qusstions or require
clarification, please centaci the undsrsigned at your convenience,

o
'

i

o

o C;E?.'STGF?-‘;‘L‘ [T 2

e PRALTE N feg e
R

1503

m
'
£

Christopher Phillips, #.5¢., P.Geo
3enior Geophysicist - Associate

S8/CRP/arp

e currant prejastaiBe- 11211030 mass graanbankiii-1 1241035 tach memo masw greenbank decernbar t_200%.doex

BfS



AN

5 Golde

< Banhoiaics

e

3

e i
ey EFy
e g A
g v s
L} A

ik Ry 5 ﬁ,w H
Cr , W B

vy
et

1
L
[A

&

\
B
4 *S;
LERE3LE
3036

. Wge T
BEl o« &
" @ v

vy 2% . T o]
i g8
%ﬁn g Mv.rxw £
Ll i =%
7 _.,,., _ud.wwa oo
4 o 58



+

{ERLIMNOV 18 20008 1ZIGSAST. 12 B2/MHo, FHEET1ABRETE F

FROM EXOWVA OTTARA Si@~TR7-5IaX

*pixknS TRUKLRT Gif 0 POEOL RIMEUATEd i O KA UMYR iRy

JOBIANHING ) AR
QGO U

WQ m\ TIVADYdAY

Tt

LA STH ML TSI ) PN SIGUIGET 3R

JUREALIDT}

AHMERIRET) GG WNLUSLGE LIS = QWi UORRIUISNGT) GiQeAGiy URIUEEY = VI SUIRMHAD 1usflusdo « 90 eumciay Neusay = Oy Biojdwea = 208 Hug Bupediy POmRR = TuM

Lo'o B N] G sletiing
0S8E A UE LYY ARStSPY
éd Hd
j:rAl! C G eI ARASNPUGD) [ETII0SIE
0250 zoon % ARG
EHEN) LN EFTE] NI SLIRG HILARY Y
o CHYS 1Bp gL ] a1 fidwes
RZ-0L-500¢ | ered aidueg
BRGNS SSLEGY QI Y
oS Ay TB{EE gy Apoisnd jo uieUs
ISQEIRE 0 d
SEGI- 1160 Haeferd Auqsis] WHGRE GR)  UORUGTYY
BVE MO
G- LE-6002 SPAgHIgRg S1Rg NG "BJEUER
E{-1E-600Z R by BAL SORGIS 21
ZREIL6T g sodey {20} ‘1 CHRIS0TGY FAPIDS  JUel))
] [T bty
__ 3 SIBATVRY 40 L¥043d SOV YAOKT




Appendix B:

Storm Sewer Design Sheets
B1 — Existing Conditions Storm Sewer Design Sheet
B2 — Proposed 600mm Storm Sewer Design Sheet

B3 — Village Square Plaza Storm Sewer Design Sheet for Greenbank
Road and Strandherd Drive



CANADIAN TIRE - BARRHAVEN, ONTARIO

STORM SEWER DESIGN SHEET

JOB# 113199

EXISTING CONDITIONS

*Reproduced from design by Bronte Engineering (February 1, 2000)

LOCATION AREA (ha) FLOW SEWER DATA
From To Area C AC Indiv.  Accum | Time of Intensity Peak Flow] Dia. (m) Dia. Type Slope Length Capacity Velocity Flow ' Ratio
Catchment ID Time
Node Node (ha) (ha) |2.78 AC 2.78 AC Conc. (mm/hr) (L/s) Actual = (mm) (%)  (m) (L/s) (m/s)  (min) Q/Q fullf
Sub-CB1 CB1 CBMH2 0.123 | 0.78 0.10| 0.267 @ 0.267 10.00 104.19 27.79 0.203 200 PVC | 0.22 27.9 16.0 0.49 0.94 | 173%
Sub-CBMH2 CBMH2 CB3 Junction 0.131 0.80 0.10| 0.291 0.558 10.94  99.47 55.51 0.305 300 PVC | 0.35 433 59.6 0.82 0.88 93%
Sub-CB3 CB3 CB3 Junction 0.160 | 0.90 0.14| 0.400 @ 0.400 10.00 104.19 41.71 0.254 250 PVC 094 64 60.1 1.19 0.09 69%
CB3 Junction MH107 0.000 | 0.00 0.00| 0.000 0.958 10.94  99.47 95.33 0.305 300 PVC | 0.38 26.6 62.1 0.85 0.52 | 153%
MH107 MH108 0.000 | 0.00 0.00| 0.000 0.958 11.46  97.06 93.02 0.305 300 PVC | 0.32 21.6 57.0 0.78 0.46 | 163%
MH108 CBMH101 0.000 | 0.00 0.00| 0.000 0.958 11.92  95.03 91.08 0.305 300 PVC | -0.30 13.6 NA NA NA NA
Sub-Pumps Gas Pumps g2 0019 090 0.02| 0.048 0.048 10.00 10419 495 | 0152 150 PVC 250 148 251 138 0.18 20%
(East Section) (East Section)
Sub-CBMH102 CBMH102 @ Stormceptor 1 0.059 | 0.90 0.05] 0.148 0.195 10.18 103.26  20.15 0.305 300 PVC | 024 123 49.4 0.68 0.30 41%
Sub-Gas Bar Gas Bar CBMH101 0.013 | 0.90 0.01| 0.033 0.033 10.00 104.19 3.39 0.203 200 PVC 1.01 6.9 344 1.06 0.11 10%
Stormceptor 1 CBMH101 0.000 | 0.00 0.00] 0.000 1.186 11.92 95.03 112.71 | 0.305 300 PVC 1.53 9.8 124.7 1.71 0.10 90%
Sub-CBMH101 CBMH101 CBMH10 0.106 | 0.90 0.10] 0.265 1.451 12.02 9462 137.32 | 0.305 300 PVC | 0.21 385 46.2 0.63 1.01  297%

M:\2013\113199\DATA\Calculations\Sewer Calcs\STM\20140528-STM.xls

28/05/2014

Page 1 of 4



CANADIAN TIRE - BARRHAVEN, ONTARIO

STORM SEWER DESIGN SHEET

JOB# 113199

EXISTING CONDITIONS

*Reproduced from design by Bronte Engineering (February 1, 2000)

LOCATION AREA (ha) FLOW SEWER DATA
From To Area C AC Indiv.  Accum | Time of Intensity Peak Flow] Dia. (m) Dia. Type Slope Length Capacity Velocity Flow ' Ratio
Catchment ID Time
Node Node (ha) (ha) |2.78 AC 2.78 AC Conc. (mm/hr) (L/s) Actual = (mm) (%)  (m) (L/s) (m/s)  (min) Q/Q fullf
Sub-CBMHG6, EX-1 CBMHG6 ?ui-c:ctiig 0.618 0.88 054 1512 1.512 10.00 | 104.19 157.53 0.305 300 PVC 0.74 54 86.7 1.19 0.08 | 182%
Sub-GB-CB3 GB-CB3 ?uigiig 0.068 0.90 0.06] 0.170 0.170 10.00 104.19 17.73 0.203 200 PVC 095 53 33.3 1.03 0.09 53%
GB'C.BS CBMH.1O6 0.000 0.00 0.00]| 0.000 1.682 10.09 103.74 174.49 0.305 300 PVC 074 54 86.7 1.19 0.08  201%
Junction Junction
Sub-CBMH106 CBMH106 ?uigii:: 0.011 0.20 0.00]| 0.006 0.006 10.16  103.35 0.63 0.203 200 PVC 3.25 31 61.6 1.90 0.03 1%
GB-CB4
Sub-GB-CB4 GB-CB4 Junction 0.008 0.90 0.01] 0.020 0.020 10.00 104.19 2.09 0.203 200 PVC 069 1.5 28.4 0.88 0.03 7%
GB'C.BA' CBMH.1O6 0.000 0.00 0.00]| 0.000 0.026 10.19  103.21 2.70 0.203 200 PVC 324 74 61.5 1.90 0.07 4%
Junction Junction
CBMH 106
Junction CBMH104 0.000 0.00 0.00]| 0.000 1.708 10.25 102.87 175.72 0.305 300 PVC 062 6.4 79.4 1.09 0.10 | 221%
CBMH104
Sub-CBMH104 CBMH104 Junction 0.010 0.90 0.01] 0.025 1.733 10.35 | 102.37 177.42 0.305 300 PVC 0.27 | 147 524 0.72 0.34 | 339%
Sub-Pumps Gas Pumps  CBMH104 0.019 090 002| 0048 0048 1000 10419 495 | 0152 150 PVC 088 45 149 082 009 33%
(West Section) (West Section) Junction
chsgt(i)(jn CBMH103 0.000 0.00 0.00]| 0.000 1.781 10.69 100.67 179.26 0.305 300 PVC 029 7.0 54.3 0.74 0.16 | 330%

M:\2013\113199\DATA\Calculations\Sewer Calcs\STM\20140528-STM.xls

28/05/2014

Page 2 of 4



CANADIAN TIRE - BARRHAVEN, ONTARIO

STORM SEWER DESIGN SHEET

JOB# 113199

EXISTING CONDITIONS

*Reproduced from design by Bronte Engineering (February 1, 2000)

LOCATION AREA (ha) FLOW SEWER DATA
From To Area C AC Indiv.  Accum | Time of Intensity Peak Flow] Dia. (m) Dia. Type Slope Length Capacity Velocity Flow ' Ratio
Catchment ID Time
Node Node (ha) (ha) |2.78 AC 2.78 AC Conc. (mm/hr) (L/s) Actual = (mm) (%)  (m) (L/s) (m/s)  (min) Q/Q fullf
Sub-Car Wash Car Wash CBMH105 0.011 0.90 0.01] 0.028 0.028 10.00 104.19 2.87 0.203 200 PVC 1.00 8.0 34.2 1.05 0.13 8%
Sub-CBMH105 CBMH105 jauiggﬁ 0.028 0.20 0.01] 0.016 0.043 10.13  103.53 4.46 0.203 200 PVvC 2.02 3.0 48.6 1.50 0.03 9%
GB-CB2
Sub-GB-CB2 GB-CB2 Junction 0.012 0.90 0.01] 0.030 0.030 10.00 104.19 3.13 0.203 200 PVC 1.03 4.8 34.7 1.07 0.07 9%
GB-CB2
Junction CBMH103 0.000 0.00 0.00] 0.000 0.073 10.16  103.36 7.56 0.203 200 PVC 1.98 11.1 48.1 1.48 0.12 16%
Sub-CBMH103 CBMH103 jauigiil 0.022 0.90 0.02] 0.055 1.909 10.85  99.91 190.71 0.305 300 PVC | -0.15 129 NA NA NA NA
Sub-GB-CB1 GB-CB1 jauigiil 0.010 0.90 0.01] 0.025 0.025 10.00 104.19 2.61 0.203 200 PVC 098 41 33.8 1.04 0.07 8%
GB-CB1
Junction Stormceptor 2 0.000 0.00 0.00] 0.000 1.934 10.85  99.91 193.21 0.305 300 PVC  0.00 24 NA NA NA NA
Stormceptor 2 CBMH10 0.000 0.00 0.00] 0.000 1.934 10.85 @ 99.91 193.21 0.305 300 PVC | 044 225 66.9 0.92 0.41 | 289%
Sub-CBMH10 CBMH10 CBMH11 0.331 0.87 0.29| 0.801 4.186 1126 9798 410.12 | 0.305 300 PVC 041 36.5 64.5 0.88 0.69 | 635%
Sub-CBMH11 CBMH11 CBMH12 0.247 0.89 0.22| 0.611 4.797 1195 9492 45533 | 0.305 300 PVC  0.39 386 62.9 0.86 0.75 | 723%
Sub-CBMH12 CBMH12 CBMH13 0.323 0.87 0.28| 0.781 5.578 1269 91.84 51227 | 0.305 300 PVC  0.38 36.7 62.1 0.85 0.72 | 824%

M:\2013\113199\DATA\Calculations\Sewer Calcs\STM\20140528-STM.xls

28/05/2014
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CANADIAN TIRE - BARRHAVEN, ONTARIO

STORM SEWER DESIGN SHEET

JOB# 113199

EXISTING CONDITIONS

*Reproduced from design by Bronte Engineering (February 1, 2000)

LOCATION AREA (ha) FLOW SEWER DATA
From To Area C AC Indiv.  Accum | Time of Intensity Peak Flow] Dia. (m) Dia. Type Slope Length Capacity Velocity Flow ' Ratio
Catchment ID Time
Node Node (ha) (ha) |2.78 AC 2.78 AC Conc. (mm/hr) (L/s) Actual = (mm) (%)  (m) (L/s) (m/s)  (min) Q/Q fullf
Sub-CB14 CB14 CBMH15 0.133 0.78 0.10] 0.288 0.288 10.00 104.19 30.05 0.254 250 PVC  0.99 30.2 61.7 1.22 041  49%
Sub-CDN Tire CDN Tire CBMH15 0.786  0.90 0.71 |*Controlled Flow from Rooftop = 21L/s  21.00 | 0.305 300 PVC 082 122 913 125 016 23%
Building Building
Sub-CBMH15 CBMH15 MH15A 0.079 0.90 0.07] 0.198 0.486 10.41 102.06  70.61 0.305 300 PVC 051 216 72.0 0.99 0.36 98%
MH15A CBMH13 0.000 0.00 0.00] 0.000 0.486 10.78 100.25 69.73 0.305 300 PVC 053 51.2 73.4 1.01 0.85 95%
Sub-CBMH13 CBMH13 MH16 0.229 0.78 0.18] 0.497 6.561 13.41  89.07 605.35 | 0.305 300 PVC 048 16.5 69.8 0.96 0.29 | 867%
MH16 ~ connectionont g 00 000 0.00| 0000 6561 1370 8801 59842 | 0381 375  PVC 051 415 1305 114 060 | 458%
Greenbank Rd
Q =2.78 AIC, where Consultant: Novatech Engineering Conuslitants Ltd.
Q= Peak Flow in Litres per Second (L/s) Date: February 1, 2000
A= Area in hectares (ha) Design By: Bronte Engineering
I= Rainfall Intensity (mm/hr), 5 year storm Client: Dwg. Reference: Reproduced by:

C= Runoff Coefficient

Canadian Tire
Barrhaven, Ontario

113199-STM-Existing

Conrad Stang
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CANADIAN TIRE - BARRHAVEN, ONTARIO

STORM SEWER DESIGN SHEET

PROPOSED 600mm STORM SEWER

JOB# 113199
LOCATION AREA (ha) FLOW SEWER DATA
From To Area C AC Indiv. ~ Accum Time of Intensity Peak Flow |Dia.(m) Dia. Type Slope Length Capacity Velocity FlOW ' Ratio
Catchment ID Time
Node Node (ha) (ha) |2.78 AC 2.78 AC Conc. (mm/hr) (L/s) Actual  (mm) (%)  (m) (L/s) (m/s)  (min) Q/Q fullf
CBMHG6 STM-1 0.688 0.89 0.61] 1.697 1.697 10.00 104.19 176.81 0.610 600 Conc 020 209 286.3 0.98 0.36 62%
EX-1/ CBMH6 STM-1 STM-2 - - 1 0.00] 0.000 1.697 10.36  102.35 173.69 0.610 600 Conc 020 549 286.3 0.98 093 61%
STM-2 STM-3 - - 1 0.00] 0.000 1.697 11.29 97.85 166.04 0.610 600 Conc 020 169 286.3 0.98 0.29 58%
Q =2.78 AIC, where Consultant: Novatech Engineering Conuslitants Ltd.
Q= Peak Flow in Litres per Second (L/s) Date: May 28, 2014
A= Area in hectares (ha) Design By: Conrad Stang
I= Rainfall Intensity (mm/hr), 5 year storm Client: Dwg. Reference: Checked By:
C= Runoff Coefficient Canadian Tire 113199-SWM / 113199-GP Mike Petepiece
Barrhaven, Ontario
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CANADIAN TIRE - BARRHAVEN

STORM SEWER DESIGN SHEET

GREENBANK ROAD AND STRANDHERD DRIVE

JOB# 113199 *Reproduced from Village Square Mall by Cumming Cockburn Ltd. (March 6, 2001)
LOCATION AREA (ha) FLOW SEWER DATA
Street From To Area C AC Indiv. | Accum Time of Time Intensity Peak Flow (L/sec) |Dia.(m) Dia. Type Slope Length Capacity Velocity _'F_'OW Ratio
ree Ime
Node Node (ha) (ha) |2.78 AC 2.78 AC Conc. (min) mm/hr Qindiv Qtotal | Actual (mm) (%)  (m) (L/s) (m/s)  (min) Q/Qfull
MH A - (OSD from Village Square Plaza + 50% of Greenbank Road 377.98
0,
5°A’°chi’ae:"ba"k MH A MH B 0770 060 046| 1284 1284 3029 065 4980  63.96 44194 | 0610 600 Conc 087 797 5974 205 065 74%
oSsD
(Canadian Tire Site) 160.00
0,
5°A’°chi’ae:"ba"k MH B MH C 0424 071 030] 0837 2121 3094 038 4904  41.04 64201 | 0610 600 Conc 082 455 5797 199 038 111%
0717 067 048] 1335 1335
0294 074 022] 0605 0605
0462 079 036] 1.015 1.015
MH C MH D 0228 075 017| 0475 5552 3132 095 4861 16673  807.82 | 0610 600 Conc 156 102.6 7996 274 062 101%
0484 020 0.10] 0269 0.269
MH D MH E 0498 065 032]| 0900 6721 3227 047 4756 5560 85762 | 0610 600 Conc 180 832 8589 294 047 100%
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CANADIAN TIRE - BARRHAVEN

STORM SEWER DESIGN SHEET

GREENBANK ROAD AND STRANDHERD DRIVE

JOB# 113199 *Reproduced from Village Square Mall by Cumming Cockburn Ltd. (March 6, 2001)
LOCATION AREA (ha) FLOW SEWER DATA
From To Area C AC Indiv. | Accum Time of Time Intensity Peak Flow (L/sec) |Dia.(m) Dia. Type Slope Length Capacity Velocity F_|°W Ratio
Stree! Node Node (ha) (ha) |2.78 AC 2.78 AC Conc. (min) mm/hr Qindiv Qtotal | Actual (mm) (%)  (m) (L/s) (m/s) ;I'r:]rlr:]e) Q/Q full
Res. Dev. 2.78AC = 75.862, tc = 40.4 min 75.862 @ 40.40
MH E MH F 0.378 047 0.18| 0.494 83.076 4040 0.89 40.39 19.95 3,803.79| 1829 1805 Conc 0.12 850 4,153.0 158 090 94%
0.392 047 0.18| 0.512 0.512
0.130 0.71  0.09| 0.257 0.257
MH F MH G 0.280 0.51 0.14| 0.397 84.242 41.29 220 39.76 46.35 3,887.40 | 1.829 1805 Conc  0.10 195.0 3,791.1 1.44 225 103%
0.632 0.31 0.20| 0.545 0.545
0.209 0.53 0.11]| 0.308 0.308
MH G MHH 0.457 0.71  0.32| 0.902 85.997 43.29 0.41 38.29 67.18 3,830.53 | 1.829 1805 Conc 0.13 40.0 43226 1.65 0.41 89%
2. 78AR=2.44 2.440 2.440
2.78AR =1.87 1.870 1.870
OSD First City 220.00
MHH MH | 0.280 0.67 0.19] 0.522 90.828 43.90 1.6 38.03 183.73 4,211.87 | 1.829 1805 Conc 0.15 170.0 4,643.2 1.77 1.60 91%
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CANADIAN TIRE - BARRHAVEN

STORM SEWER DESIGN SHEET

GREENBANK ROAD AND STRANDHERD DRIVE

JOB# 113199 *Reproduced from Village Square Mall by Cumming Cockburn Ltd. (March 6, 2001)
LOCATION AREA (ha) FLOW SEWER DATA
S From To Area C AC Indiv. | Accum Time of Time Intensity Peak Flow (L/sec) |Dia.(m) Dia. Type Slope Length Capacity Velocity _'F'OW Ratio
treet ime
Node Node (ha) (ha) |2.78 AC 2.78 AC Conc. (min) mm/hr Qindiv Qtotal | Actual (mm) (%)  (m) (L/s) (m/s)  (min) Q/Qfull
Q =2.78 AIC, where Consultant: Novatech Engineering Conuslitants Ltd.
Q= Peak Flow in Litres per Second (I/s) Date: March 6, 2001
A= Area in hectares (ha) Design By: Cumming Cockburn Ltd.
I= Rainfall Intensity (mm/hr), 5 year storm Client: Dwg. Reference: Reproduced by:
C= Runoff Coefficient Canadian Tire - Barrhaven Conrad Stang
M:\2013\113199\DATA\Calculations\Sewer Calcs\STM\20140528-STM.xls 28/05/2014 Page 3 of 3




Appendix C:

Stormwater Management Calculations
C1 — Catchment Parameters
C2 - Storage Curves

C3 — Rooftop Stage-Discharge Curve



Canadian Tire - Barrhaven
Catchment Parameters

Catchment ID [ Area (ha) | Runoff Coef. | % Imp. | No. Depression | Flow Length (m) | Equiv. Width (m) | Slope (%)
External Catchments
Greenbank Road to MH A3 0.440 0.70 71% 0% 130 34 1.00%
Greenbank Road MH A3 to MH A2 0.275 0.70 71% 0% 90 31 1.00%
Greenbank Road MH A2 to MH A1 0.450 0.70 71% 0% 130 35 1.00%
Greenbank Road MH A1 to MH A 0.770 0.70 71% 0% 200 39 1.00%
Greenbank Road MH A to MH B 0.424 0.71 73% 0% 80 53 1.00%
Strandherd Drive MH B to MH C 1.150 0.70 71% 0% 200 58 1.00%
Greenbank Road MH C to MH D 1.174 0.54 48% 0% 100 117 1.00%
Greenbank Road MH D to MH E 0.498 0.65 64% 0% 80 62 1.00%
Village Square Plaza - Buildings 0.660 0.90 100% 100% 48 138 2.45%
Village Square Plaza - Parking Lot 1.209 0.90 100% 0% 87 139 1.50%
Village Square Plaza Expansion - Buildings 0.221 0.90 100% 100% 27 82 1.50%
Village Square Plaza Expansion - Parking Lot 0.521 0.90 100% 0% 32 163 0.91%
Canadian Tire Site
EX-1 (Village Square Plaza) 0.178 0.90 100% 0% 65 27 2.77%
Greenbank Road 0.070 0.90 100% 0% 45 16 1.33%
CBMH6 0.440 0.88 97% 0% 63 70 1.84%
CB1 0.123 0.78 83% 0% 26 47 1.38%
CBMH2 0.131 0.80 86% 0% 40 33 4.26%
CB3 0.160 0.90 100% 0% 40 40 3.76%
PUMPS 0.037 0.90 100% 100% 17 22 1.50%
GAS BAR 0.013 0.90 100% 100% 7 19 1.50%
CAR WASH 0.011 0.90 100% 100% 6 18 1.50%
CBMH102 0.059 0.90 100% 0% 29 20 1.52%
CBMH101 0.106 0.90 100% 0% 34 31 1.45%
GB-CB3 0.068 0.90 100% 0% 51 13 1.36%
CBMH104 0.010 0.90 100% 0% 9 11 0.64%
CBMH103 0.022 0.90 100% 0% 9 24 2.96%
GB-CB1 0.010 0.90 100% 0% 11 9 1.52%
GB-CB4 0.008 0.90 100% 0% 11 7 0.40%
GB-CB2 0.012 0.90 100% 0% 20 6 0.37%
CBMH105 0.028 0.20 0% 0% 18 16 0.40%
CBMH106 0.011 0.20 0% 0% 17 6 0.78%
CBMH10 0.331 0.87 96% 0% 55 60 1.02%
CBMH11 0.247 0.89 99% 0% 56 44 1.17%
CBMH12 0.323 0.87 96% 0% 54 60 1.33%
CBMH13 0.229 0.78 83% 0% 42 55 1.54%
CB14 0.133 0.90 100% 0% 17 78 1.05%
CBMH15 0.079 0.90 100% 0% 27 29 0.65%
BLDG 0.786 0.90 100% 100% 57 138 1.50%

Prepared by Novatech Engineering Consulting Ltd.
Date: 28/05/2014 M:\2013\113199\DATA\Calculations\Sewer Calcs\SWM\SSA\20140528-1st City Review\20140528 - Catchment Parameters.xIsx



Canadian Tire - Barrhaven
Storage Node - Storage Curves

CBMH10 Stage (m) Depth (m) Area (m2) Invert Elev. (m) Rim Elev. (m) Depth (m) Area (m2)
97.5 0.00 0.36 97.50 99.52 2.02 0.36
99.52 2.02 0.36
99.60 2.10 299
99.70 2.20 832
99.80 2.30 1191
99.90 2.40 1495
CBMH11 Stage (m) Depth (m) Area (m2) Invert Elev. (m) Rim Elev. (m) Depth (m) Area (m2)
97.34 0.00 0.36 97.34 99.55 2.21 0.36
99.55 2.21 0.36
99.60 2.26 191
99.70 2.36 825
99.80 2.46 1510
99.90 2.56 1784
CBMH12 Stage (m) Depth (m) Area (m2) Invert Elev. (m) Rim Elev. (m) Depth (m) Area (m2)
97.19 0.00 0.36 97.19 99.52 2.33 0.36
99.52 2.33 0.36
99.60 2.41 326
99.70 2.51 757
99.80 2.61 1261
99.90 2.71 1796
CBMH13 Stage (m) Depth (m) Area (m2) Invert Elev. (m) Rim Elev. (m) Depth (m) Area (m2)
97.05 0.00 0.36 97.05 99.51 2.46 0.36
99.51 2.46 0.36
99.60 2.55 269
99.70 2.65 532
99.80 2.75 828
99.90 2.85 1122
CB3 Stage (m) Depth (m) Area (m2) Invert Elev. (m) Rim Elev. (m) Depth (m) Area (m2)
97.96 0.00 0.36 97.96 99.96 2.00 0.36
99.96 2.00 0.36
100.10 2.14 440
100.20 2.24 804
CB1 Stage (m) Depth (m) Area (m2) Invert Elev. (m) Rim Elev. (m) Depth (m) Area (m2)
98.14 0.00 0.36 98.14 99.27 1.13 0.36
99.27 1.13 0.36
99.50 1.36 172
99.60 1.46 218
99.70 1.56 263
99.80 1.66 367
99.90 1.76 515
100.00 1.86 663
100.10 1.96 804
100.20 2.06 926
CBMH6 Stage (m) Depth (m) Area (m2) Invert Elev. (m) Rim Elev. (m) Depth (m) Area (m2)
97.78 0.00 0.36 97.78 99.70 1.92 0.36
99.70 1.92 0.36
99.90 212 240
100.00 2.22 360
100.10 2.32 480
CBMH15 Stage (m) Depth (m) Area (m2) Invert Elev. (m) Rim Elev. (m) Depth (m) Area (m2)
97.45 0.00 0.36 97.45 100.14 2.69 0.36
100.14 2.69 0.36
100.24 2.79 225

Prepared by Novatech Engineering Consultants Ltd.
Date: 28/05/2014 M:\2013\113199\DATA\Calculations\Sewer Calcs\SWM\SSA\20140528-1st City Review\20140528 - Catchment Parameters.xIsx



Canadian Tire - Barrhaven
Storage Node - Storage Curves

CB14

CBMH102

GB-CB3

CBMH101

GB-CB1

CBMH103

GB-CB2

GB-CB4

CBMH104

STOR-VSP-PARKING

STOR-VSP-EXP-PARKING (CB1+SUPERPIPE)

Prepared by Novatech Engineering Consultants Ltd.
Date: 28/05/2014

Stage (m)
97.75
100.14
100.24

Stage (m)
97.89
99.99
100.10

Stage (m)
97.87
99.83
99.85

Stage (m)
97.68
99.91
100.00

Stage (m)
97.68
99.88
99.95

Stage (m)
97.62
99.92
99.95

Stage (m)
97.89
100.08
100.10

Stage (m)
97.95
100.07
100.10

Stage (m)
97.69
100.01
100.10

Stage (m)
99.17
100.45
100.60

Stage (m)
101.50
103.20
103.40

Depth (m)
0.00
2.39
2.49

Depth (m)
0.00
2.10
2.21

Depth (m)
0.00
1.96
1.98

Depth (m)
0.00
2.23
2.32

Depth (m)
0.00
2.20
2.27

Depth (m)
0.00
2.30
2.33

Depth (m)
0.00
2.19
2.21

Depth (m)
0.08
2.20
2.23

Depth (m)
0.00
2.32
2.41

Depth (m)
0.00
1.28
1.43

Depth (m)
0.00
1.70
1.90

Area (m2)
0.36
0.36
225

Area (m2)
0.36
0.36
400

Area (m2)
0.36
0.36

25

Area (m2)
0.36
0.36

50

Area (m2)
0.36
0.36

25

Area (m2)
0.36
0.36

25

Area (m2)
0.36
0.36

25

Area (m2)
0.36
0.36

25

Area (m2)
0.36
0.36
100

Area (m2)
0.36
0.36
300

Area (m2) Volume (m3)

0.36
199.0
36.0

169.5
169.5
193.0

Invert Elev.

97.75

Invert Elev.

97.89

Invert Elev.

97.87

Invert Elev.

97.68

Invert Elev.

97.68

Invert Elev.

97.62

Invert Elev.

97.89

Invert Elev.

97.95

Invert Elev.

97.69

Invert Elev.

99.17

Invert Elev.

101.50

—_

—_

—_

—_

—_

—_

—_

—_

—_

—_

—_

m)

m)

m)

m)

m)

m)

m)

m)

m)

m)

m)

Rim Elev. (m)
100.14

Rim Elev. (m)
99.99

Rim Elev. (m)
99.83

Rim Elev. (m)
99.91

Rim Elev. (m)
99.88

Rim Elev. (m)
99.92

Rim Elev. (m)
100.08

Rim Elev. (m)
100.07

Rim Elev. (m)
100.01

Rim Elev. (m)
100.45

Rim Elev. (m)
103.20

Depth (m)
2.39

Depth (m)
2.10

Depth (m)
1.96

Depth (m)
2.23

Depth (m)
2.20

Depth (m)
2.30

Depth (m)
2.19

Depth (m)
212

Depth (m)
2.32

Depth (m)
1.28

Depth (m)
1.70

Area (m2)
0.36

Area (m2)
0.36

Area (m2)
0.36

Area (m2)
0.36

Area (m2)
0.36

Area (m2)
0.36

Area (m2)
0.36

Area (m2)
0.36

Area (m2)
0.36

Area (m2)
0.36

Area (m2)
0.36
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Canadian Tire - Barrhaven
Rooftop Stage-Discharge Curve

Values Taken from
Canadian Tire - Stormwater Management Report
Bronte Engineering (February 2000)

ZURN Z1055 ERC "Control-Flo" Height (mm)  Outflow (m%/s) Storage (m®)
11 Roof Drains 0 0 0
20.79 L/s @ depth of 125mm 25 0.00416 167

50 0.00832 335

75 0.01247 502

100 0.01663 669

125 0.02079 836

Prepared by Novatech Engineering Consultants Ltd.
Date: 28/05/2014
M:\2013\113199\DATA\Calculations\Sewer Calcs\SWM\SSA\20140528-1st City Review\20140528 - Catchment
Parameters.xlIsx



Appendix D:

Autodesk Storm and Sanitary Analysis Model
D1 — Autodesk SSA Hydrologic / Hydraulic Modeling Capabilities

Existing Conditions Model

D2 — Existing Conditions Results Tables
D3 — Existing Conditions Model Schematic
D4 — Existing Conditions Input/Output Data (100-yr 3hr Chicago Storm)

Proposed Conditions Model

D5 — Proposed Conditions Results Tables
D6 — Proposed Conditions Model Schematic

D7 — Proposed Conditions Input/Output Data (100-yr 3hr Chicago Storm)



Autodesk Storm and Sanitary Analysis Hydrologic / Hydraulic Modeling Capabilities

Hydrologic Modeling Capabilities

Autodesk Storm and Sanitary Analysis accounts for various hydrologic processes that produce
runoff from urban areas, including:

» Time-varying rainfall

» Evaporation of standing surface water

* Snow accumulation and melting

* Rainfall interception from depression storage

* Infiltration of rainfall into unsaturated soil layers

» Percolation of infiltrated water into groundwater layers

* Interflow between groundwater and the drainage system
* Nonlinear reservoir routing of overland flow

Spatial variability in all of these processes was achieved by dividing the study area into a
collection of smaller, homogeneous subcatchment areas, each containing its own fraction of
pervious and impervious sub-areas. Overland flow was routed between sub-areas, between
subcatchments, and/or between entry points of a drainage system.

Hydraulic Modeling Capabilities

Autodesk Storm and Sanitary Analysis contains a flexible set of hydraulic modeling capabilities
used to help route runoff and external inflows through the drainage system network of pipes,
channels, storage/treatment units, and diversion structures. The software can simultaneously
simulate dual drainage networks (stormwater sewer network and city streets as separate but
connected conveyance pathways) and inlet capacity. It can quickly determine the amount of
stormwater flow that is intercepted by the stormwater network inlets and the amount of
stormwater flow that bypasses and is then routed further downstream to other inlets.



Canadian Tire - Barrhaven, Ontario
Ponding Depths - Existing Conditions

Storage Node ID Rim Elev. (m) Ponding Depth (m) - 3-hour Chicago Storm

2-year 5-year 10-year 25-year 50-year 100-year 100-year +20%

CB1 99.27 0.42 0.48 0.50 0.54 0.57 0.61 0.68
CB14 100.14 0.00 0.00 0.04 0.07 0.09 0.11 0.14
CB3 99.96 0.00 0.06 0.10 0.13 0.15 0.17 0.20
CBMH10 99.52 0.18 0.21 0.23 0.25 0.27 0.29 0.33
CBMH101 99.91 0.00 0.03 0.08 0.11 0.13 0.15 0.18
CBMH102 99.99 0.00 0.00 0.01 0.04 0.06 0.08 0.11
CBMH103 99.92 0.00 0.00 0.00 0.03 0.04 0.07 0.10
CBMH104 100.01 0.00 0.00 0.00 0.00 0.00 0.02 0.04
CBMH11 99.55 0.14 0.18 0.20 0.22 0.24 0.26 0.30
CBMH12 99.52 0.09 0.16 0.21 0.25 0.27 0.29 0.33
CBMH13 99.51 0.01 0.16 0.22 0.26 0.28 0.30 0.34
CBMH15 100.14 0.00 0.00 0.00 0.00 0.00 0.02 0.05
CBMH6 99.70 0.21 0.26 0.28 0.30 0.31 0.33 0.35
GB-CB1 99.88 0.00 0.00 0.00 0.00 0.01 0.03 0.06
GB-CB2 100.08 0.00 0.00 0.00 0.00 0.00 0.00 0.01
GB-CB3 99.83 0.08 0.13 0.15 0.17 0.18 0.20 0.22
GB-CB4 100.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Storage Node ID Rim Elev. (m) Ponding Depth (m) - 24-hour Chicago Storm

2-year 5-year 10-year 25-year 50-year 100-year 100-year +20%

CB1 99.27 0.41 0.48 0.51 0.55 0.58 0.61 0.68
CB14 100.14 0.00 0.00 0.00 0.00 0.01 0.11 0.14
CB3 99.96 0.00 0.00 0.02 0.07 0.10 0.17 0.20
CBMH10 99.52 0.17 0.21 0.23 0.25 0.27 0.29 0.33
CBMH101 99.91 0.00 0.00 0.00 0.04 0.07 0.15 0.18
CBMH102 99.99 0.00 0.00 0.00 0.00 0.00 0.07 0.10
CBMH103 99.92 0.00 0.00 0.00 0.00 0.01 0.07 0.10
CBMH104 100.01 0.00 0.00 0.00 0.00 0.00 0.02 0.04
CBMH11 99.55 0.14 0.18 0.20 0.22 0.24 0.26 0.30
CBMH12 99.52 0.04 0.13 0.20 0.25 0.27 0.29 0.33
CBMH13 99.51 0.00 0.12 0.21 0.26 0.28 0.30 0.34
CBMH15 100.14 0.00 0.00 0.00 0.00 0.00 0.02 0.06
CBMH6 99.70 0.21 0.24 0.26 0.27 0.28 0.33 0.35
GB-CB1 99.88 0.00 0.00 0.00 0.00 0.00 0.03 0.06
GB-CB2 100.08 0.00 0.00 0.00 0.00 0.00 0.00 0.01
GB-CB3 99.83 0.08 0.11 0.13 0.14 0.15 0.20 0.22
GB-CB4 100.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Prepared by Novatech Engineering Consultants Ltd.
Date: 29/05/2014 M:\2013\113199\DATA\Calculations\Sewer Calcs\SWM\SSA\20140528-City Review (1st Submission)\20140528 - Results.xlsx



Canadian Tire - Barrhaven, Ontario
Ponding Depths - Existing Conditions

Storage Node ID

Rim Elev. (m)

Ponding Depth (m)- Historical Storms

July 19th, 2013

July 1st, 1979

August 4th, 1988

August 8th, 1996

CB1 99.27 0.57 0.71 0.67 0.57
CB14 100.14 0.00 0.05 0.07 0.02
CB3 99.96 0.02 0.14 0.13 0.09
CBMH10 99.52 0.23 0.33 0.29 0.22
CBMH101 99.91 0.00 0.10 0.12 0.06
CBMH102 99.99 0.00 0.03 0.05 0.00
CBMH103 99.92 0.00 0.04 0.06 0.00
CBMH104 100.01 0.00 0.00 0.00 0.00
CBMH11 99.55 0.19 0.30 0.26 0.19
CBMH12 99.52 0.15 0.33 0.28 0.19
CBMH13 99.51 0.14 0.34 0.29 0.20
CBMH15 100.14 0.00 0.00 0.02 0.00
CBMH6 99.70 0.25 0.30 0.31 0.28
GB-CB1 99.88 0.00 0.02 0.04 0.00
GB-CB2 100.08 0.00 0.00 0.00 0.00
GB-CB3 99.83 0.12 0.17 0.18 0.15
GB-CB4 100.07 0.00 0.00 0.00 0.00
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Canadian Tire (Barrhaven, Ontario)

100-year 3hr Chicago Storm - Existing Conditions

SN

Co~NoOOR~WN -
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Element
ID

Building
CAR WASH
CB1
CB14
CB1-GB_Junction
CB3
CB3_Junction
CBMH10
CBMH101
CBMH102
CBMH103
CBMH104
CBMH104_Junction
CBMH105
CBMH106
CBMH106_Junction
CBMH11
CBMH12
CBMH13
CBMH15
CBMH2
CBMH®6
GAS_BAR
GB-CB1
GB-CB2
GB-CB2_Junction
GB-CB3
GB-CB3_Junction
GB-CB4
GB-CB4_Junction
Link-93
Link-94
Link-95
Link-96
MH107
MH108
MH15A
MHA1-MHA
MHA1-MS-outlet

Date: 29/05/2014
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From (Inlet)
Node

Building
CAR_WASH
CB1
CB14
GB-CB1_Junction
CB3
CB3_Junction
CBMH10
CBMH101
CBMH102
CBMH103
CBMH104
CBMH104_Junction
CBMH105
CBMH106
CBMH106_Junction
CBMH11
CBMH12
CBMH13
CBMH15
CBMH2
CBMH®6
GAS_BAR
GB-CB1
GB-CB2
GB-CB2_Junction
GB-CB3
GB-CB3_Junction
GB-CB4
GB-CB4_Junction
MHB-MS
MHC-MS
MHD-MS
MHE-MS
MH107
MH108
MH15A
MHA1
MHA1-MS

Pipes

To (Outlet)
Node

CBMH15
CBMH105
CBMH2
CBMH15
STORMCEPTOR2
CB3_Junction
MH107
CBMH11
CBMH10
STORMCEPTOR1
GB-CB1_Junction
CBMH104_Junction
CBMH103
GB-CB2_Junction
GB-CB4_Junction
CBMH104
CBMH12
CBMH13
MH16
MH15A
CB3_Junction
GB-CB3_Junction
CBMH101
GB-CB1_Junction
GB-CB2_Junction
CBMH103
GB-CB3_Junction
CBMH106_Junction
GB-CB4_Junction
CBMH106_Junction
MHB
MHC
MHD
MHE
MH108
CBMH101
CBMH13
MHA
MHA1

Length

(m)
10.30
8.00
27.92
30.20
242
6.44
26.64
36.49
38.53
12.32
12.86
14.67
7.00
3.00
3.1
6.44
38.60
36.67
16.50
21.60
43.34
5.41
6.90
4.13
4.80
11.10
5.30
7.73
1.45
7.41
10.00
10.00
10.00
10.00
21.63
13.56
51.23
25.00
10.00

Inlet
Invert
Elevation

(m)
97.55
97.98
98.14
97.75
97.64
97.96
97.90
97.50
97.68
97.89
97.62
97.69
97.65
97.90
98.04
97.70
97.34
97.19
97.07
97.45
98.05
97.78
97.75
97.68
97.89
97.84
97.87
97.76
97.95
97.94
97.70
97.60
95.40
95.05
97.76
97.65
97.33
97.72
98.00

Inlet
Invert
Offset

(m)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Outlet
Invert
Elevation

(m)
97.45
97.90
98.08
97.45
97.64
97.90
97.80
97.35
97.60
97.86
97.64
97.65
97.63
97.84
97.94
97.66
97.19
97.05
96.99
97.34
97.90
97.74
97.68
97.64
97.84
97.62
97.82
97.70
97.94
97.70
97.60
97.50
95.30
94.95
97.69
97.69
97.06
97.12
97.90

Outlet
Invert
Offset

(m)
0.00
0.00
0.03
0.00
0.00
0.00
0.04
0.01
0.10
0.03
0.00
0.00
0.01
0.00
0.00
-0.03
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.08
0.00
0.00
0.00
1.18
1.58
1.00
2.15
0.04
0.01
0.01
0.00
0.18



Canadian Tire (Barrhaven, Ontario) Pipes
100-year 3hr Chicago Storm - Existing Conditions

SN Element Description From (Inlet) To (Outlet) Length Inlet Inlet Outlet Outlet

ID Node Node Invert Invert Invert Invert

Elevation Offset Elevation Offset
(m) (m) (m) (m) (m)
40 MHA2-MHA1 MHA2 MHA1 72.00 97.82 0.00 97.72 0.00
41 MHA2-MS-outlet MHA2-MS MHA2 10.00 98.40 0.00 98.30 0.48
42 MHA3-MHA2 MHA3 MHA2 105.00 97.97 0.00 97.82 0.00
43 MHA3-MS-Outlet MHA3-MS MHA3 10.00 100.03 0.00 99.93 1.96
44 MHA-MHB MHA MHB 79.70 97.12 0.00 96.42 0.00
45 MHA-MS-outlet MHA-MS MHA 10.00 98.00 0.00 97.90 0.78
46 MHB-MHC MHB MHC 45.50 96.42 0.00 96.05 0.13
47 MHC-MHD MHC MHD 102.60 95.92 0.00 94.32 0.02
48 MHD-MHE MHD MHE 83.20 94.30 0.00 92.80 0.00
49 MHE-Outfall MHE MINOR-OUTFALL 5.00 92.80 0.00 92.71 0.00
50 PUMPS_EAST PUMPS CBMH102 14.80 98.26 0.57 97.89 0.00
51 PUMPS_WEST PUMPS CBMH104_Junction 4.50 97.69 0.00 97.65 0.00
52 STORMCEPTOR1 STORMCEPTOR1 CBMH101 9.80 97.83 0.00 97.68 0.00
53 STORMCEPTOR2 STORMCEPTOR2 CBMH10 22.52 97.64 0.00 97.54 0.04
54 VSP-PARKING Stor-VSP-PARKING MHA3 25.00 99.17 0.00 98.98 1.01
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Canadian Tire (Barrhaven, Ontario) Pipes
100-year 3hr Chicago Storm - Existing Conditions

SN Element Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional

ID Drop Slope Shape Diameter Width Roughness Losses Losses Losses
or Height
(m) (%) (mm) (mm)

1 Building 0.10 0.9700 CIRCULAR 300.000 300.00 0.0130 0.5000 0.8000 0.0000
2 CAR WASH 0.08 1.0000 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
3 CB1 0.06 0.2100 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
4 CB14 0.30 0.9900 CIRCULAR 250.000 250.00 0.0130 0.5000 0.5000 0.0000
5 CB1-GB_Junction 0.00 0.0000 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
6 CB3 0.06 0.9300 CIRCULAR 250.000 250.00 0.0130 0.5000 0.8000 0.0000
7 CB3_Junction 0.10 0.3800 CIRCULAR 300.000 300.00 0.0130 0.5000 0.8000 0.0000
8 CBMH10 0.15 0.4100 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
9 CBMH101 0.08 0.2100 CIRCULAR 300.000 300.00 0.0130 0.5000 0.6000 0.0000
10 CBMH102 0.03 0.2400 CIRCULAR 300.000 300.00 0.0130 0.5000 0.6000 0.0000
11 CBMH103 -0.02 -0.1600 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
12 CBMH104 0.04 0.2700 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
13 CBMH104_Junction 0.02 0.2900 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
14 CBMH105 0.06 2.0000 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
15 CBMH106 0.10 3.2200 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
16 CBMH106_Junction 0.04 0.6200 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
17 CBMH11 0.15 0.3900 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
18 CBMH12 0.14 0.3800 CIRCULAR 300.000 300.00 0.0130 0.5000 0.6000 0.0000
19 CBMH13 0.08 0.4800 CIRCULAR 300.000 300.00 0.0130 0.5000 0.6000 0.0000
20 CBMH15 0.11 0.5100 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
21 CBMH2 0.15 0.3500 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
22 CBMH6 0.04 0.7400 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
23 GAS_BAR 0.07 1.0100 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
24 GB-CB1 0.04 0.9700 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
25 GB-CB2 0.05 1.0400 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
26 GB-CB2_Junction 0.22 1.9800 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
27 GB-CB3 0.05 0.9400 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
28 GB-CB3_Junction 0.06 0.7800 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
29 GB-CB4 0.01 0.6900 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
30 GB-CB4_Junction 0.24 3.2400 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
31 Link-93 0.10 1.0000 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
32 Link-94 0.10 1.0000 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
33 Link-95 0.10 1.0000 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
34 Link-96 0.10 1.0000 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
35 MH107 0.07 0.3200 CIRCULAR 300.000 300.00 0.0130 0.5000 0.6000 0.0000
36 MH108 -0.04 -0.2900 CIRCULAR 300.000 300.00 0.0130 0.5000 0.6000 0.0000
37 MH15A 0.27 0.5300 CIRCULAR 300.000 300.00 0.0130 0.5000 0.6000 0.0000
38 MHA1-MHA 0.60 2.4000 CIRCULAR 600.000 600.00 0.0130 0.5000 0.8000 0.0000
39 MHA1-MS-outlet 0.10 1.0000 CIRCULAR 250.000 250.00 0.0130 0.5000 0.8000 0.0000
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Canadian Tire (Barrhaven, Ontario) Pipes
100-year 3hr Chicago Storm - Existing Conditions

SN Element Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional

ID Drop Slope Shape Diameter Width Roughness Losses Losses Losses

or Height
(m) (%) (mm) (mm)

40 MHA2-MHA1 0.10 0.1400 CIRCULAR 600.000 600.00 0.0130 0.5000 0.8000 0.0000
41 MHA2-MS-outlet 0.10 1.0000 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
42 MHA3-MHA2 0.15 0.1400 CIRCULAR 600.000 600.00 0.0130 0.5000 0.5000 0.0000
43 MHAS3-MS-Outlet 0.10 1.0000 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
44 MHA-MHB 0.70 0.8800 CIRCULAR 600.000 600.00 0.0130 0.5000 0.5000 0.0000
45 MHA-MS-outlet 0.10 1.0000 CIRCULAR 250.000 250.00 0.0130 0.5000 0.8000 0.0000
46 MHB-MHC 0.37 0.8100 CIRCULAR 600.000 600.00 0.0130 0.5000 0.8000 0.0000
47 MHC-MHD 1.60 1.5600 CIRCULAR 600.000 600.00 0.0130 0.5000 0.5000 0.0000
48 MHD-MHE 1.50 1.8000 CIRCULAR 600.000 600.00 0.0130 0.5000 0.5000 0.0000
49 MHE-Outfall 0.09 1.8000 CIRCULAR 600.000 600.00 0.0130 0.5000 0.5000 0.0000
50 PUMPS_EAST 0.37 2.5000 CIRCULAR 150.000 150.00 0.0130 0.5000 0.8000 0.0000
51 PUMPS_WEST 0.04 0.8900 CIRCULAR 150.000 150.00 0.0130 0.5000 0.8000 0.0000
52 STORMCEPTOR1 0.15 1.5300 CIRCULAR 300.000 300.00 0.0130 0.5000 0.6000 0.0000
53 STORMCEPTOR2 0.10 0.4400 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
54 VSP-PARKING 0.19 0.7600 CIRCULAR 530.000 530.00 0.0130 0.5000 0.8000 0.0000
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Canadian Tire (Barrhaven, Ontario) Pipes
100-year 3hr Chicago Storm - Existing Conditions

SN Element Initial Flap Lengthening Peak Time of Max Travel Design Max Flow /
ID Flow Gate Factor Flow Peak Flow Time Flow Design Flow
Flow Velocity Capacity Ratio
Occurrence
(Ips) (Ips) (days hh:mm) (m/sec) (min) (Ips)
1 Building 0.00 NO 1.00 10.450 0 03:10 0.70 0.25 95.29 0.11
2 CAR WASH 0.00 NO 1.00 5.660 0 01:14 0.41 0.33 32.80 0.17
3 CB1 0.00 NO 1.00 43.350 0 04:55 1.38 0.34 15.21 2.85
4 CB14 0.00 NO 1.00 44.550 0 01:12 0.91 0.55 59.27 0.75
5 CB1-GB_Junction 0.00 NO 1.00 60.320 0 01:14 0.85 0.05 10.85 5.56
6 CB3 0.00 NO 1.00 45.670 0 01:34 0.93 0.12 57.40 0.80
7 CB3_Junction 0.00 NO 1.00 44.020 0 04:55 0.66 0.67 59.25 0.74
8 CBMH10 0.00 NO 1.00 76.890 0 04:32 1.09 0.56 62.00 1.24
9 CBMH101 0.00 NO 1.00 79.530 0 01:14 1.13 0.57 44.07 1.80
10 CBMH102 0.00 NO 1.00 24.660 0 01:12 0.37 0.55 47.72 0.52
11 CBMH103 0.00 NO 1.00 57.000 0 01:20 0.81 0.26 38.14 1.49
12 CBMH104 0.00 NO 1.00 53.820 0 01:05 0.76 0.32 50.50 1.07
13 CBMH104_Junction 0.00 NO 1.00 48.820 0 01:05 0.69 0.17 51.69 0.94
14 CBMH105 0.00 NO 1.00 10.410 0 01:20 0.41 0.12 46.39 0.22
15 CBMH106 0.00 NO 1.00 2.400 0 01:20 0.16 0.32 58.82 0.04
16 CBMH106_Junction 0.00 NO 1.00 63.140 0 01:05 0.89 0.12 38.11 1.66
17 CBMH11 0.00 NO 1.00 93.640 0 04:18 1.32 0.49 60.28 1.55
18 CBMH12 0.00 NO 1.00 99.860 0 04:04 1.41 0.43 59.75 1.67
19 CBMH13 0.00 NO 1.00 133.690 0 01:55 1.89 0.15 67.34 1.99
20 CBMH15 0.00 NO 1.00 70.220 0 01:14 0.99 0.36 69.01 1.02
21 CBMH2 0.00 NO 1.00 43.360 0 04:55 0.61 1.18 56.89 0.76
22 CBMH6 0.00 NO 1.00 52.840 0 01:02 0.75 0.12 83.15 0.64
23 GAS_BAR 0.00 NO 1.00 6.570 0 01:13 0.37 0.31 33.04 0.20
24 GB-CB1 0.00 NO 1.00 5.100 0 04:33 0.16 0.43 32.28 0.16
25 GB-CB2 0.00 NO 1.00 5.800 0 01:20 0.31 0.26 33.48 0.17
26 GB-CB2_Junction 0.00 NO 1.00 15.850 0 01:20 0.50 0.37 46.18 0.34
27 GB-CB3 0.00 NO 1.00 17.690 0 01:05 0.56 0.16 31.86 0.56
28 GB-CB3_Junction 0.00 NO 1.00 68.360 0 01:05 0.97 0.13 85.20 0.80
29 GB-CB4 0.00 NO 1.00 5.020 0 01:05 0.35 0.07 27.24 0.18
30 GB-CB4_Junction 0.00 NO 1.00 6.430 0 01:20 0.20 0.62 59.03 0.11
31 Link-93 0.00 NO 1.00 139.260 0 01:13 2.22 0.08 65.60 212
32 Link-94 0.00 NO 1.00 181.200 0 01:14 2.88 0.06 65.60 2.76
33 Link-95 0.00 NO 1.00 180.500 0 01:13 2.87 0.06 65.60 2.75
34 Link-96 0.00 NO 1.00 183.630 0 01:23 2.92 0.06 65.60 2.80
35 MH107 0.00 NO 1.00 44.040 0 04:55 0.62 0.58 55.01 0.80
36 MH108 0.00 NO 1.00 44.080 0 04:55 0.62 0.36 52.52 0.84
37 MH15A 0.00 NO 1.00 70.180 0 01:14 0.99 0.86 70.21 1.00
38 MHA1-MHA 0.00 NO 1.00 511.560 0 01:12 1.98 0.21 951.28 0.54
39 MHA1-MS-outlet 0.00 NO 1.00 155.310 0 01:49 1.58 0.11 118.94 1.31
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Canadian Tire (Barrhaven, Ontario) Pipes
100-year 3hr Chicago Storm - Existing Conditions

SN Element Initial Flap Lengthening Peak Time of Max Travel Design Max Flow /
ID Flow Gate Factor Flow Peak Flow Time Flow Design Flow
Flow Velocity Capacity Ratio
Occurrence
(Ips) (Ips) (days hh:mm) (m/sec) (min) (Ips)

40 MHA2-MHA1 0.00 NO 1.00 508.170 0 01:12 1.80 0.67 228.84 2.22

41 MHA2-MS-outlet 0.00 NO 1.00 91.540 0 01:46 1.46 0.11 65.60 1.40

42 MHA3-MHA2 0.00 NO 1.00 418.260 0 01:12 1.48 1.18 232.09 1.80

43 MHAS3-MS-Outlet 0.00 NO 1.00 91.580 0 01:13 1.48 0.11 65.60 1.40

44 MHA-MHB 0.00 NO 1.00 654.570 0 01:13 2.32 0.57 575.47 1.14

45 MHA-MS-outlet 0.00 NO 1.00 172.840 0 01:13 1.76 0.09 118.94 1.45

46 MHB-MHC 0.00 NO 1.00 787.630 0 01:13 2.79 0.27 553.73 1.42

47 MHC-MHD 0.00 NO 1.00 747.910 0 01:14 2.68 0.64 766.81 0.98

48 MHD-MHE 0.00 NO 1.00 869.400 0 01:45 3.07 0.45 824.49 1.05

49 MHE-Outfall 0.00 NO 1.00 1049.650 0 01:22 3.71 0.02 823.83 1.27

50 PUMPS_EAST 0.00 NO 1.00 9.760 0 01:05 0.55 0.45 24.08 0.41

51 PUMPS_WEST 0.00 NO 1.00 16.840 0 01:12 0.95 0.08 14.36 1.17

52 STORMCEPTOR1 0.00 NO 1.00 24.650 0 01:12 0.35 0.47 119.64 0.21

53 STORMCEPTOR2 0.00 NO 1.00 60.230 0 01:14 0.85 0.44 64.44 0.93

54 VSP-PARKING 0.00 NO 1.00 450.330 0 01:13 2.08 0.20 374.94 1.20
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Canadian Tire (Barrhaven, Ontario) Pipes
100-year 3hr Chicago Storm - Existing Conditions

SN Element Max Total Max Froude Reported
ID Flow Depth / Time Flow Number Condition
Total Depth Surcharged Depth
Ratio
(min) (m)

1 Building 1.00 241.00 0.30 0.77 SURCHARGED
2 CAR WASH 1.00 244.00 0.20 0.04 SURCHARGED
3 CB1 1.00 239.00 0.20 0.06 SURCHARGED
4 CB14 1.00 229.00 0.25 0.02 SURCHARGED
5 CB1-GB_Junction 1.00 255.00 0.30 0.10 SURCHARGED
6 CB3 1.00 243.00 0.25 0.05 SURCHARGED
7 CB3_Junction 1.00 243.00 0.30 0.11 SURCHARGED
8 CBMH10 1.00 265.00 0.30 0.31 SURCHARGED
9 CBMH101 1.00 253.00 0.30 0.11 SURCHARGED
10 CBMH102 1.00 243.00 0.30 0.05 SURCHARGED
11 CBMH103 1.00 256.00 0.30 0.01 SURCHARGED
12 CBMH104 1.00 254.00 0.30 0.17 SURCHARGED
13 CBMH104_Junction 1.00 256.00 0.30 0.02 SURCHARGED
14 CBMH105 1.00 248.00 0.20 0.03 SURCHARGED
15 CBMH106 1.00 244.00 0.20 0.00 SURCHARGED
16 CBMH106_Junction 1.00 253.00 0.30 0.14 SURCHARGED
17 CBMH11 1.00 271.00 0.30 0.26 SURCHARGED
18 CBMH12 1.00 275.00 0.30 0.01 SURCHARGED
19 CBMH13 1.00 278.00 0.30 0.69 SURCHARGED
20 CBMH15 1.00 249.00 0.30 0.73 SURCHARGED
21 CBMH2 1.00 239.00 0.30 0.05 SURCHARGED
22 CBMH6 1.00 250.00 0.30 0.02 SURCHARGED
23 GAS_BAR 1.00 255.00 0.20 0.01 SURCHARGED
24 GB-CB1 1.00 260.00 0.20 0.00 SURCHARGED
25 GB-CB2 1.00 248.00 0.20 0.02 SURCHARGED
26 GB-CB2_Junction 1.00 250.00 0.20 0.00 SURCHARGED
27 GB-CB3 1.00 250.00 0.20 0.12 SURCHARGED
28 GB-CB3_Junction 1.00 251.00 0.30 0.17 SURCHARGED
29 GB-CB4 1.00 246.00 0.20 0.03 SURCHARGED
30 GB-CB4_Junction 1.00 247.00 0.20 0.00 SURCHARGED
31 Link-93 1.00 37.00 0.20 0.42 SURCHARGED
32 Link-94 1.00 37.00 0.20 0.74 SURCHARGED
33 Link-95 1.00 40.00 0.20 0.44 SURCHARGED
34 Link-96 1.00 32.00 0.20 0.41 SURCHARGED
35 MH107 1.00 249.00 0.30 0.09 SURCHARGED
36 MH108 1.00 253.00 0.30 0.01 SURCHARGED
37 MH15A 1.00 257.00 0.30 0.54 SURCHARGED
38 MHA1-MHA 1.00 38.00 0.60 1.43 SURCHARGED
39 MHA1-MS-outlet 1.00 39.00 0.25 0.48 SURCHARGED
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Canadian Tire (Barrhaven, Ontario) Pipes
100-year 3hr Chicago Storm - Existing Conditions

SN Element Max Total Max Froude Reported
ID Flow Depth / Time Flow Number Condition
Total Depth Surcharged Depth
Ratio
(min) (m)

40 MHA2-MHA1 1.00 38.00 0.60 0.63 SURCHARGED
41 MHA2-MS-outlet 1.00 39.00 0.20 0.38 SURCHARGED
42 MHA3-MHA2 1.00 39.00 0.60 0.39 SURCHARGED
43 MHAS3-MS-Outlet 1.00 21.00 0.20 0.66 SURCHARGED
44 MHA-MHB 1.00 42.00 0.60 0.74 SURCHARGED
45 MHA-MS-outlet 1.00 38.00 0.25 0.65 SURCHARGED
46 MHB-MHC 1.00 42.00 0.60 1.12 SURCHARGED
47 MHC-MHD 1.00 43.00 0.60 1.57 SURCHARGED
48 MHD-MHE 1.00 45.00 0.60 1.46 SURCHARGED
49 MHE-Outfall 1.00 39.00 0.60 1.47 SURCHARGED
50 PUMPS_EAST 1.00 236.00 0.15 0.00 SURCHARGED
51 PUMPS_WEST 1.00 269.00 0.15 0.01 SURCHARGED
52 STORMCEPTOR1 1.00 246.00 0.30 0.01 SURCHARGED
53 STORMCEPTOR2 1.00 255.00 0.30 0.27 SURCHARGED
54 VSP-PARKING 1.00 30.00 0.52 0.53 SURCHARGED
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Canadian Tire (Barrhaven, Ontario) Channels
100-year 3hr Chicago Storm - Existing Conditions

SN Element Description From (Inlet) To (Outlet) Length Inlet Inlet Outlet Outlet Total
ID Node Node Invert Invert Invert Invert Drop
Elevation Offset Elevation Offset

(m) (m) (m) (m) (m) (m)

1 CBMH104-MS CBMH104 CBMHG6 30.00 100.01 2.32 99.70 1.92 0.31
2 Link-88 MHA-MS MHB-MS 79.70 99.40 1.40 99.10 1.40 0.30
3 Link-89 MHB-MS MHC-MS 45.50 99.10 1.40 99.00 1.40 0.10
4 Link-90 MHC-MS MHD-MS 102.60 99.00 1.40 96.80 1.40 2.20
5 Link-91 MHD-MS MHE-MS 83.20 96.80 1.40 96.45 1.40 0.35
6 Link-92 MHE-MS MAJOR-OUTFALL 5.00 96.45 1.40 96.40 0.00 0.05
7 MHA2-MS MHA2-MS MHA1-MS 72.00 99.80 1.40 99.40 1.40 0.40
8 MHA3-MS MHA3-MS MHA2-MS 105.00 100.43 0.40 99.80 1.40 0.63
9 VSP-EXP-MS Stor-VSP-EXP-PARKING MHA3-MS 100.00 101.03 -0.47 100.43 0.40 0.60
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Canadian Tire (Barrhaven, Ontario) Channels
100-year 3hr Chicago Storm - Existing Conditions

SN Element Average Channel Channel Channel Left Channel Right Entrance
ID Slope Type Height Width Overbank Manning's Overbank Losses
Manning's Roughness Manning's
Roughness Roughness
(%) (m) (m)
1 CBMH104-MS 1.0300 Rectangular 0.150 5.00 0.0000 0.0130 0.0000 0.0000
2 Link-88 0.3800 Rectangular 0.150 20.00 0.0000 0.0130 0.0000 0.0000
3 Link-89 0.2200 Rectangular 0.150 20.00 0.0000 0.0130 0.0000 0.0000
4 Link-90 2.1400 Rectangular 0.150 20.00 0.0000 0.0130 0.0000 0.0000
5 Link-91 0.4200 Rectangular 0.150 20.00 0.0000 0.0130 0.0000 0.0000
6 Link-92 1.0000 Rectangular 0.150 20.00 0.0000 0.0130 0.0000 0.0000
7 MHA2-MS 0.5600 Rectangular 0.150 20.00 0.0000 0.0130 0.0000 0.0000
8 MHA3-MS 0.6000 Rectangular 0.150 20.00 0.0000 0.0130 0.0000 0.0000
9 VSP-EXP-MS 0.6000 Rectangular 0.150 20.00 0.0000 0.0130 0.0000 0.0000
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Canadian Tire (Barrhaven, Ontario) Channels
100-year 3hr Chicago Storm - Existing Conditions

SN Element Exit/Bend Additional Initial Flap Lengthening Peak Time of Max
ID Lo Lc Flow Gate Factor Flow Peak Flow

Flow Velocity

Occurrence

(Ips) (Ips) (days hh:mm) (m/sec)
1 CBMH104-MS 0.0000 0.0000 0.00 NO 1.00 29.480 0 01:19 0.07
2 Link-88 0.0000 0.0000 0.00 NO 1.00 968.630 0 01:21 0.70
3 Link-89 0.0000 0.0000 0.00 NO 1.00 960.110 0 01:22 0.69
4 Link-90 0.0000 0.0000 0.00 NO 1.00 1071.460 0 01:22 1.00
5 Link-91 0.0000 0.0000 0.00 NO 1.00 1106.570 0 01:23 0.82
6 Link-92 0.0000 0.0000 0.00 NO 1.00 1013.150 0 01:23 1.03
7 MHA2-MS 0.0000 0.0000 0.00 NO 1.00 757.780 0 01:21 0.38
8 MHA3-MS 0.0000 0.0000 0.00 NO 1.00 365.990 0 01:20 0.46
9 VSP-EXP-MS 0.0000 0.0000 0.00 NO 1.00 257.740 0 01:19 0.56
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Canadian Tire (Barrhaven, Ontario) Channels
100-year 3hr Chicago Storm - Existing Conditions

SN Element Travel Design Max Flow / Max Total Max Froude Reported
ID Time Flow Design Flow Flow Depth / Time Flow Number Condition
Capacity Ratio Total Depth Surcharged Depth
Ratio
(min) (Ips) (min) (m)

1 CBMH104-MS 7.14 1592.65 0.02 0.59 0.00 0.09 0.00 Calculated
2 Link-88 1.90 3957.79 0.24 0.47 0.00 0.07 0.01 Calculated
3 Link-89 1.10 3024.23 0.32 0.46 0.00 0.07 0.01 Calculated
4 Link-90 1.71 9446.23 0.11 0.36 0.00 0.05 0.02 Calculated
5 Link-91 1.69 4184.01 0.26 0.45 0.00 0.07 0.02 Calculated
6 Link-92 0.08 6450.91 0.16 0.33 0.00 0.05 0.02 Calculated
7 MHA2-MS 3.16 4808.22 0.16 0.66 0.00 0.10 0.00 Calculated
8 MHA3-MS 3.80 4996.85 0.07 0.27 0.00 0.04 0.01 Calculated
9 VSP-EXP-MS 2.98 6672.87 0.04 0.17 0.00 0.03 0.25 Calculated

Prepared by Novatech Engineering Consultants Ltd.

Date: 29/05/2014
M:\2013\113199\DATA\Calculations\Sewer Calcs\SWM\SSA\20140528-City Review (1st Submission)\SSA Results - 3hrChic-100year - Existing.xIsx



Canadian Tire (Barrhaven, Ontario) Outfalls
100-year 3hr Chicago Storm - Existing Conditions

SN Element X Coordinate Y Coordinate Description Invert Boundary Flap Fixed Peak Peak Maximum Maximum
ID Elevation Type Gate Water Inflow Lateral HGL Depth HGL Elevation
Elevation Inflow  Attained Attained
(m) (m) (Ips)  (lps) (m) (m)
1 MAJOR-OUTFALL  363838.47 5014746.14 96.40 NORMAL NO 1013.15 0.00 0.05 96.45
2 MINOR-OUTFALL  363846.42 5014722.00 92.71 NORMAL NO 1049.65 0.00 0.60 93.31

Prepared by Novatech Engineering Consultants Ltd.
Date: 29/05/2014
M:\2013\113199\DATA\Calculations\Sewer Calcs\SWM\SSA\20140528-City Review (1st Submission)\SSA Results - 3hrChic-100year - Existing.xIsx



Canadian Tire (Barrhaven, Ontario) Storage Nodes
100-year 3hr Chicago Storm - Existing Conditions

SN Element X Coordinate Y Coordinate Description Invert Max Max Initial Initial Ponded Evaporation

ID Elevation (Rim) (Rim)  Water Water Area Loss

Elevation Offset Elevation Depth
(m) (m) (m) (m) (m) (m?)

1 CB1 363992.84 5015025.02 Rim_Elev.=99.27  98.14 100.20 2.06 98.14 0.00 0.00 0.00
2 CB14 364039.79 5014898.48 RimElev=100.14 97.75 100.28 2.53 97.75 0.00 0.00 0.00
3 CB3 363942.55 5015039.63 Rim_Elev.=99.96  97.96 100.20 2.24 97.96 0.00 0.00 0.00
4 CBMH10 363905.17 5014955.34 Rim_Elev.=99.52  97.50 99.90 2.40 97.50 0.00 0.00 0.00
5 CBMH101 363922.05 5014991.14  RimElev=99.91 97.68 100.28 2.60 97.68 0.00 0.00 0.00
6 CBMH102 363918.74 5015012.07 RimElev=99.99 97.89 100.10 2.21 97.89 0.00 0.00 0.00
7 CBMH103 363893.95 5014990.86  RimElev=99.92 97.62 100.28 2.66 97.62 0.00 0.00 0.00
8 CBMH104 363884.04 5015006.29 RimElev=100.01 97.69 100.28 2.59 97.69 0.00 0.00 0.00
9 CBMH11 363920.16 5014922.25 Rim_Elev.=99.55  97.34 99.90 2.56 97.34 0.00 0.00 0.00
10 CBMH12 363935.85 5014886.83 Rim_Elev.=99.52  97.19 99.90 2.71 97.19 0.00 0.00 0.00
11 CBMH13 363949.90 5014852.95 Rim_Elev.=99.51 97.05 99.90 2.85 97.05 0.00 0.00 0.00
12 CBMH15 364013.16 5014886.92 RimElev=100.14 97.45 100.28 2.83 97.45 0.00 0.00 0.00
13 CBMH6 363873.37 5015026.81 RimElev=99.70 97.78 100.28 2.50 97.78 0.00 0.00 0.00
14 GB-CB1 363902.61 5014981.67 RimElev=99.88 97.68 99.95 2.27 97.68 0.00 0.00 0.00
15 GB-CB2 363881.26 5014992.34 RimElev=100.08 97.89 100.10 2.21 97.89 0.00 0.00 0.00
16 GB-CB3 363880.48 5015024.91 RimElev=99.83 97.87 100.28 2.41 97.87 0.00 0.00 0.00
17 GB-CB4 363873.35 5015009.56 RimElev=100.07 97.95 100.10 2.15 97.95 0.00 0.00 0.00
18 Roof_Top_Storage 364002.26 5014906.16 110.35 110.50 0.15 110.35 0.00 0.00 0.00
19 Stor-VSP-BLDGS 363858.99 5015110.67 110.00 110.15 0.15 0.00 -110.00 0.00 0.00
20  Stor-VSP-EXP-BLDGS 363831.65 5015134.93 110.00 110.15 0.15 0.00 -110.00 0.00 0.00
21 Stor-VSP-EXP-PARKING  363817.40 5015139.16  RimElev=103.2 101.50 103.50 2.00 101.50 0.00 0.00 0.00
22 Stor-VSP-PARKING 363841.76 5015117.02  RimElev=100.6 99.17 100.90 1.73 99.17 0.00 0.00 0.00
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Canadian Tire (Barrhaven, Ontario) Storage Nodes
100-year 3hr Chicago Storm - Existing Conditions

SN Element Peak Peak Peak Peak Maximum Maximum Average Average Time of Total Total Total Total
ID Inflow Lateral Outflow Exfiltration HGL HGL HGL HGL Maximum Exfiltration Flooded Time Retention
Inflow Flow Elevation Depth Elevation Depth HGL Volume Volume Flooded Time
Rate Attained  Attained Attained Attained Occurrence
(Ips) (Ips) (Ips) (cmm) (m) (m) (m) (m) (days hh:mm) (1000-m3®) (ha-mm) (minutes) (seconds)

1 CB1 96.26 58.73 43.35 0.00 99.89 1.75 98.41 0.27 0 01:53 0.00 0.00 0.00 0.00
2 CB14 66.15 66.15  44.55 0.00 100.25 2.50 98.04 0.29 0 01:21 0.00 0.00 0.00 0.00
3 CB3 81.51 79.53 45.67 0.00 100.13 217 98.25 0.29 0 01:22 0.00 0.00 0.00 0.00
4 CBMH10 299.75 162.38 148.15 0.00 99.81 2.31 97.87 0.37 0 01:52 0.00 0.00 0.00 0.00
5 CBMH101 98.06 52.71 79.53 0.00 100.06 2.38 98.02 0.34 0 01:20 0.00 0.00 0.00 0.00
6 CBMH102 3481 29.41 29.63 0.00 100.07 2.18 98.19 0.30 0 01:21 0.00 0.00 0.00 0.00
7 CBMH103 66.32 11.00 57.00 0.00 99.99 2.37 97.99 0.37 0 01:20 0.00 0.00 0.00 0.00
8 CBMH104 6440 512 53.82 0.00 100.04 2.35 98.03 0.34 0 01:20 0.00 0.00 0.00 0.00
9 CBMH11 265.74 121.82 116.42 0.00 99.81 2.47 97.73 0.39 0 01:52 0.00 0.00 0.00 0.00
10 CBMH12 251.67 158.68 105.28 0.00 99.81 2.62 97.59 0.40 0 01:52 0.00 0.00 0.00 0.00
11 CBMH13 238.19 107.55 133.69 0.00 99.81 2.76 97.51 0.46 0 01:52 0.00 0.00 0.00 0.00
12 CBMH15 80.32 38.95 70.22 0.00 100.16 2.71 97.82 0.37 0 01:20 0.00 0.00 0.00 0.00
13 CBMH6 346.23 339.56 298.90 0.00 100.04 2.26 98.11 0.33 0 01:20 0.00 0.00 0.00 0.00
14 GB-CB1 5.72 4.76 5.10 0.00 99.92 2.24 98.02 0.34 0 01:20 0.00 0.00 0.00 0.00
15 GB-CB2 5.99 5.79 5.80 0.00 100.04 2.15 98.19 0.30 0 01:20 0.00 0.00 0.00 0.00
16 GB-CB3 71.84 33.67 52.11 0.00 100.04 217 98.18 0.31 0 01:20 0.00 0.00 0.00 0.00
17 GB-CB4 6.03 418 4.40 0.00 100.04 2.09 98.24 0.29 0 01:20 0.00 0.00 0.00 0.00
18 Roof_Top_Storage 389.31 389.31 10.33 0.00 110.41 0.06 110.38 0.03 0 03:10 0.00 0.00 0.00 0.00
19 Stor-VSP-BLDGS 327.06 327.06 8.70 0.00 110.06 0.06 110.03 0.03 0 03:10 0.00 0.00 0.00 0.00
20  Stor-VSP-EXP-BLDGS 109.61 109.61 2.40 0.00 110.06 0.06 110.03 0.03 0 03:10 0.00 0.00 0.00 0.00
21 Stor-VSP-EXP-PARKING 258.30 258.30 258.03 0.00 101.52 0.02 101.50 0.00 0 01:19 0.00 0.00 0.00 0.00
22 Stor-VSP-PARKING 597.47 597.47 450.33 0.00 100.78 1.61 99.20 0.03 0 01:21 0.00 0.00 0.00 0.00
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Canadian Tire (Barrhaven, Ontario) Junctions
100-year 3hr Chicago Storm - Existing Conditions

SN Element X Coordinate Y Coordinate Description Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum
ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe Cover
Elevation Offset Elevation Depth

(m) (m) (m) (m) (m) (m) (m) (m?) (mm)
1 Building 364007.28 5014898.03 97.55 110.50 12.95 97.55 0.00 110.50 0.00 0.00 0.00
2 CAR_WASH 363875.86 5014994.35 97.98 102.00 4.02 97.98 0.00 102.00 0.00 0.00 3820.00
3 CB3_Junction 363945.46 5015033.83 97.90 100.19 2.29 97.90 0.00 100.26 0.07 0.00 1990.00
4  CBMH104_Junction 363889.72 5014997.27 97.65 100.13 2.48 97.65 0.00 100.26 0.13 0.00 2180.00
5 CBMH105 363879.76 5014986.94 97.90 100.10 2.20 97.90 0.00 100.28 0.18 0.00 2000.00
6 CBMH106 363868.95 5015010.82 98.04 100.04 2.00 98.04 0.00 100.28 0.24 0.00 1800.00
7 CBMH106_Junction 363879.90 5015015.38 97.70 100.00 2.30 97.70 0.00 100.28 0.28 0.00 2000.00
8 CBMH2 363984.85 5015050.36 98.05 99.83 1.78 98.05 0.00 100.28 0.45 0.00 1480.00
9 GAS_BAR 363913.82 5014991.46 97.75 102.00 4.25 97.75 0.00 102.00 0.00 0.00 4050.00
10 GB-CB1_Junction 363899.07 5014980.75 97.64 100.00 2.36 97.64 0.00 100.28 0.28 0.00 2060.00
11 GB-CB2_Junction 363882.77 5014987.69 97.84 100.09 2.25 97.84 0.00 100.28 0.19 0.00 2050.00
12 GB-CB3_Junction 363875.67 5015022.64 97.74 99.89 2.15 97.74 0.00 100.28 0.39 0.00 1830.00
13  GB-CB4_Junction 363872.34 5015012.20 97.94 100.12 2.18 97.94 0.00 100.28 0.16 0.00 1980.00
14 MH107 363923.98 5015022.26 97.76 100.12 2.36 97.76 0.00 100.26 0.14 0.00 2020.00
15 MH108 363928.11 5015001.88 97.65 100.08 2.43 97.65 0.00 100.28 0.20 0.00 2090.00
16 MH15A 363994.52 5014882.33 RimElev=100.26  97.33 100.26 2.93 97.33 0.00 100.28 0.02 0.00 2620.00
17 MH16 363941.36 5014830.92 96.99 99.85 2.86 96.99 0.00 100.28 0.43 0.00 0.00
18 MHA 363914.34 5014832.07  RimElev=99.4 97.12 99.40 2.28 97.12 0.00 99.70 0.30 0.00 1250.00
19 MHA1 363925.15 5014838.47 RimElev=99.40 97.72 99.40 1.68 97.72 0.00 99.70 0.30 0.00 1080.00
20 MHA1-MS 363903.84 5014844.49 98.00 99.40 1.40 98.00 0.00 99.70 0.30 0.00 0.00
21 MHA2 363894.31 5014906.11  RimElev=99.80 97.82 99.80 1.98 97.82 0.00 100.10 0.30 0.00 1300.00
22 MHA2-MS 363877.34 5014898.97 98.40 99.80 1.40 98.40 0.00 99.95 0.15 0.00 0.00
23 MHA3 363840.90 5015036.07 RimElev=100.43  97.97 100.43 2.46 97.97 0.00 100.73 0.30 0.00 0.00
24 MHA3-MS 363822.26 5015029.87 100.03 100.43 0.40 100.03 0.00 100.58 0.15 0.00 0.00
25 MHA-MS 363897.95 5014827.12 98.00 99.40 1.40 98.00 0.00 99.55 0.15 0.00 0.00
26 MHB 363930.48 5014800.49 RimElev=99.10 96.42 99.10 2.68 96.42 0.00 99.40 0.30 0.00 0.00
27 MHB-MS 363908.55 5014794.14 97.70 99.10 1.40 97.70 0.00 99.25 0.15 0.00 0.00
28 MHC 363943.72 5014773.43 RimElev=99.00 95.92 99.00 3.08 95.92 0.00 99.30 0.30 0.00 1300.00
29 MHC-MS 363917.68 5014777.65 97.60 99.00 1.40 97.60 0.00 99.15 0.15 0.00 0.00
30 MHD 363907.43 5014751.05 RimElev=96.80 94.30 96.80 2.50 94.30 0.00 97.10 0.30 0.00 1300.00
31 MHD-MS 363900.89 5014769.41 95.40 96.80 1.40 95.40 0.00 96.95 0.15 0.00 0.00
32 MHE 363868.07 5014732.76  RimElev=96.45 92.80 96.45 3.65 92.80 0.00 96.75 0.30 0.00 1300.00
33 MHE-MS 363861.73 5014755.27 95.05 96.45 1.40 95.05 0.00 96.60 0.15 0.00 0.00
34 PUMPS 363899.74 5015005.54 97.69 105.00 7.31 97.69 0.00 105.00 0.00 0.00 6590.00
35 STORMCEPTOR1 363919.72 5015005.14 97.83 99.94 2.1 97.83 0.00 100.28 0.34 0.00 1780.00
36 STORMCEPTOR2 363899.85 5014979.33 97.64 99.96 2.32 97.64 0.00 100.28 0.32 0.00 2020.00
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Canadian Tire (Barrhaven, Ontario) Junctions
100-year 3hr Chicago Storm - Existing Conditions

SN Element Peak Peak Maximum Maximum Maximum Minimum Average Average Time of Time of Total Total

ID Inflow Lateral HGL HGL Surcharge Freeboard HGL HGL Maximum Peak Flooded Time

Inflow Elevation Depth Depth Attained Elevation Depth HGL Flooding Volume Flooded
Attained Attained Attained Attained Attained Occurrence Occurrence
(Ips) (Ips) (m) (m) (m) (m) (m) (m) (days hh:mm) (days hh:mm) (ha-mm) (minutes)

1 Building 10.33 0.00 100.16 2.61 0.00 10.34 97.90 0.35 0 01:20 0 00:00 0.00 0.00
2 CAR_WASH 5.49 5.49 100.05 2.07 0.00 1.95 98.26 0.28 0 01:19 0 00:00 0.00 0.00
3 CB3_Junction 45.67 0.00 100.12 2.22 0.00 0.07 98.20 0.30 0 01:19 0 00:00 0.00 0.00
4 CBMH104_Junction  53.82 0.00 100.02 2.37 0.00 0.11 98.00 0.35 0 01:20 0 00:00 0.00 0.00
5 CBMH105 10.45 5.00 100.04 2.14 0.00 0.06 98.20 0.30 0 01:20 0 00:00 0.00 0.00
6 CBMH106 2.41 2.41 100.04 2.00 0.00 0.00 98.31 0.27 0 01:20 0 00:00 0.00 0.00
7 CBMH106_Junction  68.36 0.00 100.04 2.34 0.04 0.00 98.04 0.34 0 01:20 0 00:00 0.00 0.00
8 CBMH2 63.12 63.12 100.16 2.1 0.33 0.00 98.33 0.28 0 01:19 0 00:00 0.00 0.00
9 GAS_BAR 6.42 6.42 100.07 2.32 0.00 1.93 98.07 0.32 0 01:19 0 00:00 0.00 0.00
10  GB-CB1_Junction 60.56 0.00 99.92 2.28 0.00 0.08 97.99 0.35 0 01:20 0 00:00 0.00 0.00
11 GB-CB2_Junction 15.89 0.00 100.03 2.19 0.00 0.06 98.15 0.31 0 01:20 0 00:00 0.00 0.00
12 GB-CB3_Junction 68.56 0.00 100.04 2.30 0.15 0.00 98.09 0.35 0 01:20 0 00:00 0.00 0.00
13  GB-CB4_Junction 6.46 0.00 100.04 2.10 0.00 0.08 98.23 0.29 0 01:20 0 00:00 0.00 0.00
14 MH107 44.02 0.00 100.09 2.33 0.00 0.03 98.09 0.33 0 01:20 0 00:00 0.00 0.00
15 MH108 44.04 0.00 100.08 2.43 0.00 0.00 98.03 0.38 0 01:20 0 00:00 0.00 0.00
16 MH15A 70.22 0.00 100.01 2.68 0.00 0.25 97.72 0.39 0 01:20 0 00:00 0.00 0.00
17 MH16 133.69 0.00 99.65 2.66 0.00 0.20 97.38 0.39 0 01:14 0 00:00 0.00 0.00
18 MHA 669.31  0.00 99.42 2.30 0.02 0.00 97.21 0.09 0 01:21 0 00:00 0.00 0.00
19 MHA1 597.71  0.00 99.63 1.91 0.23 0.00 97.79 0.07 0 01:21 0 00:00 0.00 0.00
20 MHA1-MS 899.75 174.48 99.67 1.67 0.12 0.00 98.03 0.03 0 01:21 0 00:00 0.00 0.00
21 MHA2 508.24 0.00 99.94 2.12 0.14 0.00 97.94 0.12 0 01:21 0 00:00 0.00 0.00
22 MHA2-MS 791.50 111.26 99.85 1.45 0.00 0.95 98.43 0.03 0 01:21 0 00:00 0.00 0.00
23 MHA3 544.24  0.00 100.67 2.70 0.24 0.00 98.08 0.11 0 01:13 0 00:00 0.00 0.00
24 MHA3-MS 420.95 163.21 100.46 0.43 0.00 0.12 100.05 0.02 0 01:20 0 00:00 0.00 0.00
25 MHA-MS 1036.21 270.65 99.46 1.46 0.00 0.09 98.03 0.03 0 01:21 0 00:00 0.00 0.00
26 MHB 887.98 0.00 99.12 2.70 0.02 0.00 96.55 0.13 0 01:14 0 00:00 0.00 0.00
27 MHB-MS 1081.90 169.58 99.18 1.48 0.00 0.07 97.73 0.03 0 01:22 0 00:00 0.00 0.00
28 MHC 968.14  0.00 98.84 2.92 0.00 0.16 96.03 0.11 0 01:14 0 00:00 0.00 0.00
29 MHC-MS 1223.52 399.19 99.04 1.44 0.00 0.11 97.64 0.04 0 01:22 0 00:00 0.00 0.00
30 MHD 869.19  0.00 96.40 2.10 0.00 0.40 94.40 0.10 0 01:14 0 00:00 0.00 0.00
31 MHD-MS 1260.76 324.00 96.87 1.47 0.00 0.08 95.44 0.04 0 01:23 0 00:00 0.00 0.00
32 MHE 1049.66 0.00 94.16 1.36 0.00 2.29 92.91 0.11 0 01:22 0 00:00 0.00 0.00
33 MHE-MS 1196.72 179.10 96.50 1.45 0.00 0.10 95.08 0.03 0 01:23 0 00:00 0.00 0.00
34 PUMPS 18.38  18.38 100.09 2.40 0.00 4.91 98.03 0.34 0 01:19 0 00:00 0.00 0.00
35 STORMCEPTOR1 24.66 0.00 100.06 2.23 0.12 0.00 98.14 0.31 0 01:20 0 00:00 0.00 0.00
36 STORMCEPTOR2  60.32 0.00 99.87 2.23 0.00 0.09 97.98 0.34 0 01:21 0 00:00 0.00 0.00
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Canadian Tire (Barrhaven, Ontario) Weirs
100-year 3hr Chicago Storm - Existing Conditions

SN Element Description From (Inlet) To (Outlet) From (Inlet) To (Outlet) Type Flap Crest Crest Length Weir Discharge Peak
ID Node Node Node Node Gate Elevation Offset Total Coefficient Flow
Invert Invert Height
Elevation Elevation

(m) (m) (m) (m) (m) (m) (Ips)

1 CBMH101-MS CBMH101 CBMH6 97.68 97.78 SIDE FLOW NO 100.11 243 5.00 0.17 0.61 0.00
2 CBMH103-MS CBMH103 CBMH6 97.62 97.78 SIDE FLOW NO 100.11 249 500 0.17 0.61 0.00
3 CBMH10-Weir CBMH10 CBMH11 97.50 97.34 RECTANGULAR NO 99.59 2.09 6.00 0.30 1.84 142.32
4 CBMH11-Weir CBMH11 CBMH12 97.34 97.19 RECTANGULAR NO 99.71 237 6.00 0.30 1.84 96.51
5 CBMH12-Weir CBMH12 CBMH13 97.19 97.05 RECTANGULAR NO 99.61 242  6.00 0.30 1.84 102.42
6 GB-CB3-MS GB-CB3 CBMH6 97.87 97.78 SIDE FLOW NO 98.85 0.98 3.00 0.30 0.61 52.11
7 GreenbankRd CBMH6 MHA2-MS 97.78 98.40 SIDE FLOW NO 99.88 210 10.00 0.30 0.61 279.67
8 MHA1-MS MHA1-MS MHA-MS 98.00 98.00 SIDE FLOW NO 99.40 140 20.00 0.15 0.61 825.74
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Canadian Tire (Barrhaven, Ontario) Outlets
100-year 3hr Chicago Storm - Existing Conditions
SN Element Description From (Inlet) To (Outlet) From (Inlet) To (Outlet) Crest Crest Outlet Outlet Flap Peak Time of
ID Node Node Node Node Elevation Height Type Reference Gate Flow Peak
Invert Invert Flow
Elevation  Elevation Occurrence
(m) (m) (m) (m) (Ips) (days hh:mm)
1 Roof_Drains Roof_Top_Storage Building 110.35 97.55 110.35 0.00 Rating Curve Table Depth Above Inlet NO 10.330 0 03:10
2 VSP-BLDGS Stor-VSP-BLDGS MHA3 110.00 97.97 110.00 0.00 Rating Curve Table Depth Above Inlet NO 8.700 0 03:10
3  VSP-EXP-BLDGS Stor-VSP-EXP-BLDGS MHA3 110.00 97.97 110.00 0.00 Rating Curve Table Depth Above Inlet NO 2.400 0 03:10
4 VSP-EXP-PARKING Stor-VSP-EXP-PARKING MHA3 101.50 97.97 101.50 0.00 Rating Curve Table Depth Above Inlet NO 0.290 0 01:19
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Canadian Tire (Barrhaven, Ontario) Orifices
100-year 3hr Chicago Storm - Existing Conditions

SN Element Description From (Inlet) To (Outlet) From (Inlet) To (Outlet) Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice  Orifice Peak Time of
ID Node Node Node Node Type Shape Gate Orifice Orifice Orifice Invert Invert Coefficient Flow Peak
Invert Invert Diameter Height Width Elevation Offset Flow

Elevation  Elevation Occurrence

(m) (m) (mm) (m) (m) (m) (m) (Ips)  (days hh:mm)

1 MH16 MH16 MHB 96.99 96.42 SIDE RECT_CLOSED NO 0.18 0.18 96.99 0.00 0.6260  133.690 0 01:55
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Canadian Tire (Barrhaven, Ontario) Rain Gauges
100-year 3hr Chicago Storm - Existing Conditions

SN Element Description Data Data Rainfall Rain State County Return Rainfall Rainfall
ID Source Source Type Units Period Depth Distribution
ID

(years) (mm)
1 1 Time Series C-3hr-100yr Cumulative mm 0
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Canadian Tire (Barrhaven, Ontario) Subbasins
100-year 3hr Chicago Storm - Existing Conditions

SN Element Description Area Drainage Max Min Drying Decay Max Volume Average Equivalent Impervious Impervious Impervious
ID Node ID Infiltration Infiltration Time Constant Slope Width Area Area Area

Rate Rate No Depression
Depression Depth
(ha) (mm/hr) (mm/hr) (days) (1/hrs) (mm) (%) (m) (%) (%) (mm)
1 GREENBANK 0.07 CBMH6 76.2000 13.2000 7.00 4.1400 0.00 1.3300 16.00 100.00 0.00 1.5700
2 Sub-BLDG 0.79 Roof_Top_Storage 76.2000 13.2000 7.00 4.1400 0.00 1.5000 138.00 100.00 100.00 1.5700
3 Sub-CAR_WASH 0.01 CAR_WASH 76.2000 13.2000 7.00 4.1400 0.00 1.5000 18.00 100.00 100.00 1.5700
4 Sub-CB1 0.12 CB1 76.2000 13.2000 7.00 4.1400 0.00 1.3800 47.00 83.00 0.00 1.5700
5 Sub-CB14 0.13 CB14 76.2000 13.2000 7.00 4.1400 0.00 1.0500 78.00 100.00 0.00 1.5700
6 Sub-CB3 0.16 CB3 76.2000 13.2000 7.00 4.1400 0.00 3.7600 40.00 100.00 0.00 1.5700
7 Sub-CBMH10 0.33 CBMH10 76.2000 13.2000 7.00 4.1400 0.00 1.0200 60.00 96.00 0.00 1.5700
8 Sub-CBMH101 0.11 CBMH101 76.2000 13.2000 7.00 4.1400 0.00 1.4500 31.00 100.00 0.00 1.5700
9 Sub-CBMH102 0.06 CBMH102 76.2000 13.2000 7.00 4.1400 0.00 1.5200 20.00 100.00 0.00 1.5700
10 Sub-CBMH103 0.02 CBMH103 76.2000 13.2000 7.00 4.1400 0.00 2.9600 24.00 100.00 0.00 1.5700
11 Sub-CBMH104 0.01 CBMH104 76.2000 13.2000 7.00 4.1400 0.00 0.6400 11.00 100.00 0.00 1.5700
12 Sub-CBMH105 0.03 CBMH105 76.2000 13.2000 7.00 4.1400 0.00 0.4000 16.00 0.00 0.00 1.5700
13 Sub-CBMH106 0.01 CBMH106 76.2000 13.2000 7.00 4.1400 0.00 0.7800 6.00 0.00 0.00 1.5700
14 Sub-CBMH11 0.25 CBMH11 76.2000 13.2000 7.00 4.1400 0.00 1.1700 44.00 99.00 0.00 1.5700
15 Sub-CBMH12 0.32 CBMH12 76.2000 13.2000 7.00 4.1400 0.00 1.3300 60.00 96.00 0.00 1.5700
16 Sub-CBMH13 0.23 CBMH13 76.2000 13.2000 7.00 4.1400 0.00 1.5400 55.00 83.00 0.00 1.5700
17 Sub-CBMH15 0.08 CBMH15 76.2000 13.2000 7.00 4.1400 0.00 0.6500 29.00 100.00 0.00 1.5700
18 Sub-CBMH2 0.13 CBMH2 76.2000 13.2000 7.00 4.1400 0.00 4.2600 33.00 86.00 0.00 1.5700
19 Sub-CBMH6 0.44 CBMH6 76.2000 13.2000 7.00 4.1400 0.00 1.8400 70.00 97.00 0.00 1.5700
20 Sub-EX-1 0.18 CBMH6 76.2000 13.2000 7.00 4.1400 0.00 2.7700 27.00 100.00 0.00 1.5700
21 Sub-GAS_BAR 0.01 GAS_BAR 76.2000 13.2000 7.00 4.1400 0.00 1.5000 19.00 100.00 100.00 1.5700
22 Sub-GB-CB1 0.01 GB-CB1 76.2000 13.2000 7.00 4.1400 0.00 1.5200 9.00 100.00 0.00 1.5700
23 Sub-GB-CB2 0.01 GB-CB2 76.2000 13.2000 7.00 4.1400 0.00 0.3700 6.00 100.00 0.00 1.5700
24 Sub-GB-CB3 0.07 GB-CB3 76.2000 13.2000 7.00 4.1400 0.00 1.3600 13.00 100.00 0.00 1.5700
25 Sub-GB-CB4 0.01 GB-CB4 76.2000 13.2000 7.00 4.1400 0.00 0.4000 7.00 100.00 0.00 1.5700
26 Sub-MHA 0.77 MHA-MS 76.2000 13.2000 7.00 4.1400 0.00 1.0000 39.00 71.00 0.00 1.5700
27 Sub-MHA1 0.45 MHA1-MS 76.2000 13.2000 7.00 4.1400 0.00 1.0000 35.00 71.00 0.00 1.5700
28 Sub-MHA2 0.28 MHA2-MS 76.2000 13.2000 7.00 4.1400 0.00 1.0000 31.00 71.00 0.00 1.5700
29 Sub-MHA3 0.44 MHA3-MS 76.2000 13.2000 7.00 4.1400 0.00 1.0000 34.00 71.00 0.00 1.5700
30 Sub-MHB 0.42 MHB-MS 76.2000 13.2000 7.00 4.1400 0.00 1.0000 53.00 73.00 0.00 1.5700
31 Sub-MHC 1.15 MHC-MS 76.2000 13.2000 7.00 4.1400 0.00 1.0000 58.00 70.00 0.00 1.5700
32 Sub-MHD 1.17 MHD-MS 76.2000 13.2000 7.00 4.1400 0.00 1.0000 117.00 48.00 0.00 1.5700
33 Sub-MHE 0.50 MHE-MS 76.2000 13.2000 7.00 4.1400 0.00 1.0000 62.00 64.00 0.00 1.5700
34 Sub-PUMPS 0.04 PUMPS 76.2000 13.2000 7.00 4.1400 0.00 1.5000 22.00 100.00 100.00 1.5700
35 Sub-VSP-BLDGS 0.66 Stor-VSP-BLDGS 76.2000 13.2000 7.00 4.1400 0.00 1.5000 138.00 100.00 100.00 1.5700
36  Sub-VSP-EXP-BLDGS 0.22  Stor-VSP-EXP-BLDGS 76.2000 13.2000 7.00 4.1400 0.00 1.5000 82.00 100.00 100.00 1.5700
37 Sub-VSP-EXP-PARKING 0.52 Stor-VSP-EXP-PARKING  76.2000 13.2000 7.00 4.1400 0.00 0.9100 163.00 100.00 0.00 1.5700
38 Sub-VSP-PARKING 1.21 Stor-VSP-PARKING 76.2000 13.2000 7.00 4.1400 0.00 2.4500 139.00 100.00 0.00 1.5700
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Canadian Tire (Barrhaven, Ontario) Subbasins
100-year 3hr Chicago Storm - Existing Conditions

SN Element Impervious Pervious Pervious Curb & Rain Gage Total Total Total Total Total Peak Time

ID Area Area Area Gutter ID Precipitation Runon Evaporation Infiltration Runoff Runoff of
Manning's Depression Manning's Length Concentration

Roughness Depth Roughness

(mm) (m) (mm) (mm) (mm) (mm) (mm) (Ips) (days hh:mm:ss)
1 GREENBANK 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.14 34.69 0 00:05:07
2 Sub-BLDG 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 71.71 389.33 0 00:05:47
3 Sub-CAR_WASH 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 71.77 549 0 00:01:31
4 Sub-CB1 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 7.3620 63.07 58.74 0 00:10:54
5 Sub-CB14 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.17 66.15 0 00:03:07
6 Sub-CB3 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.16 79.53 0 00:03:33
7 Sub-CBMH10 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 1.7220 68.48 162.40 0 00:11:39
8 Sub-CBMH101 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.15 52.71 0 00:04:18
9 Sub-CBMH102 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.16 29.41 0 00:03:53
10 Sub-CBMH103 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.20 11.00 0 00:01:35
11 Sub-CBMH104 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.18 5.12 0 00:02:31
12 Sub-CBMH105 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 46.3580 25.32 5.00 0 00:24:58
13 Sub-CBMH106 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 45.6380 26.04 2.41 0 00:21:20
14 Sub-CBMH11 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.4280 69.72 121.83 0 00:08:25
15 Sub-CBMH12 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 1.7200 68.48 158.69 0 00:10:36
16 Sub-CBMH13 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 7.4110 63.01 107.58 0 00:13:56
17 Sub-CBMH15 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.15 38.95 0 00:04:45
18 Sub-CBMH2 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 6.0390 64.35 63.13 0 00:09:15
19 Sub-CBMH6 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 1.2880 68.90 216.83 0 00:09:49
20 Sub-EX-1 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.14 88.05 0 00:05:14
21 Sub-GAS_BAR 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 7177 642 0 00:01:37
22 Sub-GB-CB1 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.19 476 0 00:02:06
23 Sub-GB-CB2 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.15 579 0 00:04:37
24 Sub-GB-CB3 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.14 33.67 0 00:05:39
25 Sub-GB-CB4 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.17 4.18 0 00:03:23
26 Sub-MHA 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 14.2320 56.33 270.80 0 00:49:50
27 Sub-MHA1 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 13.7280 56.84 174.56 0 00:29:51
28 Sub-MHA2 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 13.3820 57.20 111.31 0 00:23:54
29 Sub-MHA3 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 13.7350 56.83 163.28 0 00:38:40
30 Sub-MHB 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 12.3320 58.22 169.65 0 00:28:09
31 Sub-MHC 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 14.7750 55.80 399.40 0 00:50:40
32 Sub-MHD 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 25.3070 45.62 324.20 0 00:42:26
33 Sub-MHE 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 16.7370  53.95 179.19 0 00:31:46
34 Sub-PUMPS 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 71.75 18.38 0 00:02:47
35 Sub-VSP-BLDGS 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 71.71 327.06 0 00:05:12
36  Sub-VSP-EXP-BLDGS 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 71.73 109.61 0 00:03:41
37 Sub-VSP-EXP-PARKING 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.15 258.30 0 00:04:45
38 Sub-VSP-PARKING 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.13 597.50 0 00:06:26
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Canadian Tire - Barrhaven, Ontario
Dynamic Ponding Depths - Proposed Conditions

Storage Node ID Rim Elev. (m) Ponding Depth (m) - 3-hour Chicago Storm

2-year 5-year 10-year 25-year 50-year 100-year 100-year +20%

CB1 99.27 0.04 0.19 0.38 0.46 0.51 0.55 0.62
CB14 100.14 0.00 0.00 0.00 0.00 0.03 0.07 0.11
CB3 99.96 0.00 0.00 0.00 0.05 0.09 0.12 0.17
CBMH10 99.52 0.00 0.00 0.12 0.18 0.22 0.26 0.31
CBMH101 99.91 0.00 0.00 0.00 0.00 0.03 0.10 0.14
CBMH102 99.99 0.00 0.00 0.00 0.00 0.00 0.02 0.07
CBMH103 99.92 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CBMH104 100.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CBMH11 99.55 0.00 0.00 0.09 0.15 0.19 0.23 0.28
CBMH12 99.52 0.00 0.00 0.11 0.18 0.22 0.25 0.31
CBMH13 99.51 0.00 0.00 0.12 0.19 0.23 0.26 0.32
CBMH15 100.14 0.00 0.00 0.00 0.00 0.00 0.00 0.03
CBMH6 99.70 0.00 0.00 0.00 0.01 0.06 0.15 0.24
GB-CB1 99.88 0.00 0.00 0.00 0.00 0.00 0.00 0.00
GB-CB2 100.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00
GB-CB3 99.83 0.00 0.00 0.00 0.00 0.00 0.02 0.11
GB-CB4 100.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Storage Node ID Rim Elev. (m) Ponding Depth (m) - 24-hour Chicago Storm

2-year 5-year 10-year 25-year 50-year 100-year 100-year +20%

CB1 99.27 0.00 0.10 0.35 0.45 0.50 0.55 0.63
CB14 100.14 0.00 0.00 0.00 0.00 0.00 0.07 0.11
CB3 99.96 0.00 0.00 0.00 0.01 0.05 0.12 0.17
CBMH10 99.52 0.00 0.00 0.11 0.19 0.22 0.26 0.32
CBMH101 99.91 0.00 0.00 0.00 0.00 0.00 0.10 0.14
CBMH102 99.99 0.00 0.00 0.00 0.00 0.00 0.02 0.06
CBMH103 99.92 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CBMH104 100.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CBMH11 99.55 0.00 0.00 0.08 0.16 0.19 0.23 0.29
CBMH12 99.52 0.00 0.00 0.11 0.18 0.22 0.25 0.32
CBMH13 99.51 0.00 0.00 0.11 0.19 0.23 0.26 0.33
CBMH15 100.14 0.00 0.00 0.00 0.00 0.00 0.00 0.03
CBMH6 99.70 0.00 0.00 0.00 0.06 0.12 0.15 0.23
GB-CB1 99.88 0.00 0.00 0.00 0.00 0.00 0.00 0.00
GB-CB2 100.08 0.00 0.00 0.00 0.00 0.00 0.00 0.00
GB-CB3 99.83 0.00 0.00 0.00 0.00 0.00 0.02 0.10
GB-CB4 100.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Canadian Tire - Barrhaven, Ontario
Dynamic Ponding Depths - Proposed Conditions

Storage Node ID

Rim Elev. (m)

Ponding Depth (m)- Historical Storms

July 19th, 2013

July 1st, 1979

August 4th, 1988

August 8th, 1996

CB1 99.27 0.33 0.60 0.52 0.39
CB14 100.14 0.00 0.04 0.07 0.00
CB3 99.96 0.00 0.10 0.11 0.00
CBMH10 99.52 0.10 0.32 0.27 0.15
CBMH101 99.91 0.00 0.06 0.11 0.00
CBMH102 99.99 0.00 0.00 0.03 0.00
CBMH103 99.92 0.00 0.00 0.00 0.00
CBMH104 100.01 0.00 0.00 0.00 0.00
CBMH11 99.55 0.07 0.29 0.24 0.12
CBMH12 99.52 0.10 0.32 0.27 0.15
CBMH13 99.51 0.08 0.33 0.28 0.16
CBMH15 100.14 0.00 0.00 0.01 0.00
CBMH6 99.70 0.00 0.18 0.21 0.00
GB-CB1 99.88 0.00 0.00 0.00 0.00
GB-CB2 100.08 0.00 0.00 0.00 0.00
GB-CB3 99.83 0.00 0.05 0.08 0.00
GB-CB4 100.07 0.00 0.00 0.00 0.00
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Canadian Tire (Barrhaven, Ontario)
100-year 3hr Chicago Storm - Proposed Conditions
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Element
ID

Building
CAR WASH
CB1
CB14
CB1-GB_Junction
CB3
CB3_Junction
CBMH10
CBMH101
CBMH102
CBMH103
CBMH104
CBMH104_Junction
CBMH105
CBMH106
CBMH106_Junction
CBMH10-PR
CBMH11
CBMH11-PR
CBMH12
CBMH12-PR
CBMH13
CBMH15
CBMH2
CBMH6
CBMH6-PR
GAS_BAR
GB-CB1
GB-CB2
GB-CB2_Junction
GB-CB3
GB-CB3_Junction
GB-CB4
GB-CB4_Junction
Link-116
Link-93
Link-94
Link-95
Link-96
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From (Inlet)
Node

Building
CAR_WASH
CB1
CB14
GB-CB1_Junction
CB3
CB3_Junction
CBMH10
CBMH101
CBMH102
CBMH103
CBMH104
CBMH104_Junction
CBMH105
CBMH106
CBMH106_Junction
CBMH10
CBMH11
CBMH11
CBMH12
CBMH12
CBMH13
CBMH15
CBMH2
CBMH6
CBMH6
GAS_BAR
GB-CB1
GB-CB2
GB-CB2_Junction
GB-CB3
GB-CB3_Junction
GB-CB4
GB-CB4_Junction
CBMH13-Junction
MHB-MS
MHC-MS
MHD-MS
MHE-MS

Pipes

To (Outlet)
Node

CBMH15
CBMH105
CBMH2
CBMH15
STORMCEPTOR2
CB3_Junction
MH107
CBMH11
CBMH10
STORMCEPTOR1
GB-CB1_Junction
CBMH104_Junction
CBMH103
GB-CB2_Junction
GB-CB4_Junction
CBMH104
STM-3
CBMH12
IP-1
CBMH13
IP-2
CBMH13-Junction
MH15A
CB3_Junction
GB-CB3_Junction
STM-1
CBMH101
GB-CB1_Junction
GB-CB2_Junction
CBMH103
GB-CB3_Junction
CBMH106_Junction
GB-CB4_Junction
CBMH106_Junction
MH16
MHB
MHC
MHD
MHE

Length

(m)
10.30
8.00
27.92
30.20
2.42
6.44
26.64
36.49
38.53
12.32
12.86
14.67
7.00
3.00
3.11
6.44
4.40
38.60
4.50
36.67
4.90
2.60
21.60
43.34
5.41
20.90
6.90
413
4.80
11.10
5.30
7.73
1.45
7.41
13.90
10.00
10.00
10.00
10.00

Inlet
Invert
Elevation

(m)
97.55
97.98
98.14
97.75
97.64
97.96
97.90
97.50
97.68
97.89
97.62
97.69
97.65
97.90
98.04
97.70
97.62
97.34
97.55
97.19
97.47
97.07
97.45
98.05
97.78
97.78
97.75
97.68
97.89
97.84
97.87
97.76
97.95
97.94
97.06
97.70
97.60
95.40
95.05

Inlet
Invert
Offset

(m)
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.12
0.00
0.21
0.00
0.28
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Outlet
Invert
Elevation

(m)
97.45
97.90
98.08
97.45
97.64
97.90
97.80
97.35
97.60
97.86
97.64
97.65
97.63
97.84
97.94
97.66
97.60
97.19
97.53
97.05
97.45
97.06
97.34
97.90
97.74
97.74
97.68
97.64
97.84
97.62
97.82
97.70
97.94
97.70
96.99
97.60
97.50
95.30
94.95

Outlet
Invert
Offset

(m)
0.00
0.00
0.03
0.00
0.00
0.00
0.04
0.01
0.10
0.03
0.00
0.00
0.01
0.00
0.00
-0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.08
0.00
0.00
0.00
0.00
1.18
1.58
1.00
2.15



Canadian Tire (Barrhaven, Ontario) Pipes
100-year 3hr Chicago Storm - Proposed Conditions

SN Element Description From (Inlet) To (Outlet) Length Inlet Inlet Outlet Outlet

ID Node Node Invert Invert Invert Invert

Elevation Offset Elevation Offset
(m) (m) (m) (m) (m)
40 MH107 MH107 MH108 21.63 97.76 0.00 97.69 0.04
41 MH108 MH108 CBMH101 13.56 97.65 0.00 97.69 0.01
42 MH15A MH15A CBMH13 51.23 97.33 0.00 97.06 0.01
43 MHA1-MHA MHA1 MHA 25.00 97.72 0.00 97.12 0.00
44 MHA1-MS-outlet MHA1-MS MHA1 10.00 98.00 0.00 97.90 0.18
45 MHA2-MHA1 MHA2 MHA1 72.00 97.82 0.00 97.72 0.00
46 MHA2-MS-outlet MHA2-MS MHA2 10.00 98.40 0.00 98.30 0.48
47 MHA3-MHA2 MHA3 MHA2 105.00 97.97 0.00 97.82 0.00
48 MHA3-MS-Outlet MHA3-MS MHA3 10.00 100.03 0.00 99.93 1.96
49 MHA-MHB MHA MHB 79.70 97.12 0.00 96.42 0.00
50 MHA-MS-outlet MHA-MS MHA 10.00 98.00 0.00 97.90 0.78
51 MHB-MHC MHB MHC 45.50 96.42 0.00 96.05 0.13
52 MHC-MHD MHC MHD 102.60 95.92 0.00 94.32 0.02
53 MHD-MHE MHD MHE 83.20 94.30 0.00 92.80 0.00
54 MHE-Outfall MHE MINOR-OUTFALL 5.00 92.80 0.00 92.71 0.00
55 PUMPS_EAST PUMPS CBMH102 14.80 98.26 0.57 97.89 0.00
56 PUMPS_WEST PUMPS CBMH104_Junction 4.50 97.69 0.00 97.65 0.00
57 STM-1 STM-1 STM-2 54.90 97.74 0.00 97.63 0.00
58 STM-2 STM-2 STM-3 16.90 97.63 0.00 97.60 0.00
59 STM-4 STM-4 CBMH13-Junction 3.60 97.08 0.00 97.06 0.00
60 Storage-1 STM-3 1P-1 36.49 97.60 0.00 97.53 0.00
61 Storage-2 IP-1 IP-2 38.60 97.53 0.00 97.45 0.00
62 Storage-3 IP-2 STM-4 36.67 97.45 0.00 97.38 0.30
63 STORMCEPTOR1 STORMCEPTOR1 CBMH101 9.80 97.83 0.00 97.68 0.00
64 STORMCEPTOR2 STORMCEPTOR2 CBMH10 22.52 97.64 0.00 97.54 0.04
65 VSP-PARKING Stor-VSP-PARKING MHA3 25.00 99.17 0.00 98.98 1.01
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Canadian Tire (Barrhaven, Ontario) Pipes
100-year 3hr Chicago Storm - Proposed Conditions

SN Element Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional

ID Drop Slope Shape Diameter Width Roughness Losses Losses Losses
or Height
(m) (%) (mm) (mm)

1 Building 0.10 0.9700 CIRCULAR 300.000 300.00 0.0130 0.5000 0.8000 0.0000
2 CAR WASH 0.08 1.0000 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
3 CB1 0.06 0.2100 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
4 CB14 0.30 0.9900 CIRCULAR 250.000 250.00 0.0130 0.5000 0.5000 0.0000
5 CB1-GB_Junction 0.00 0.0000 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
6 CB3 0.06 0.9300 CIRCULAR 250.000 250.00 0.0130 0.5000 0.8000 0.0000
7 CB3_Junction 0.10 0.3800 CIRCULAR 300.000 300.00 0.0130 0.5000 0.8000 0.0000
8 CBMH10 0.15 0.4100 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
9 CBMH101 0.08 0.2100 CIRCULAR 300.000 300.00 0.0130 0.5000 0.6000 0.0000
10 CBMH102 0.03 0.2400 CIRCULAR 300.000 300.00 0.0130 0.5000 0.6000 0.0000
11 CBMH103 -0.02 -0.1600 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
12 CBMH104 0.04 0.2700 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
13 CBMH104_Junction 0.02 0.2900 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
14 CBMH105 0.06 2.0000 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
15 CBMH106 0.10 3.2200 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
16 CBMH106_Junction 0.04 0.6200 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
17 CBMH10-PR 0.02 0.4500 CIRCULAR 600.000 600.00 0.0130 0.5000 0.8000 0.0000
18 CBMH11 0.15 0.3900 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
19 CBMH11-PR 0.02 0.4400 CIRCULAR 300.000 300.00 0.0130 0.5000 0.7000 0.0000
20 CBMH12 0.14 0.3800 CIRCULAR 300.000 300.00 0.0130 0.5000 0.6000 0.0000
21 CBMH12-PR 0.02 0.4100 CIRCULAR 300.000 300.00 0.0130 0.5000 0.7000 0.0000
22 CBMH13 0.01 0.3800 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
23 CBMH15 0.11 0.5100 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
24 CBMH2 0.15 0.3500 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
25 CBMH6 0.04 0.7400 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
26 CBMH6-PR 0.04 0.1900 CIRCULAR 600.000 600.00 0.0130 0.5000 0.6000 0.0000
27 GAS_BAR 0.07 1.0100 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
28 GB-CB1 0.04 0.9700 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
29 GB-CB2 0.05 1.0400 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
30 GB-CB2_Junction 0.22 1.9800 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
31 GB-CB3 0.05 0.9400 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
32 GB-CB3_Junction 0.06 0.7800 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
33 GB-CB4 0.01 0.6900 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
34 GB-CB4_Junction 0.24 3.2400 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
35 Link-116 0.07 0.5000 CIRCULAR 300.000 300.00 0.0130 0.5000 0.6000 0.0000
36 Link-93 0.10 1.0000 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
37 Link-94 0.10 1.0000 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
38 Link-95 0.10 1.0000 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
39 Link-96 0.10 1.0000 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
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Canadian Tire (Barrhaven, Ontario) Pipes
100-year 3hr Chicago Storm - Proposed Conditions

SN Element Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional

ID Drop Slope Shape Diameter Width Roughness Losses Losses Losses

or Height
(m) (%) (mm) (mm)

40 MH107 0.07 0.3200 CIRCULAR 300.000 300.00 0.0130 0.5000 0.6000 0.0000
41 MH108 -0.04 -0.2900 CIRCULAR 300.000 300.00 0.0130 0.5000 0.6000 0.0000
42 MH15A 0.27 0.5300 CIRCULAR 300.000 300.00 0.0130 0.5000 0.6000 0.0000
43 MHA1-MHA 0.60 2.4000 CIRCULAR 600.000 600.00 0.0130 0.5000 0.8000 0.0000
44 MHA1-MS-outlet 0.10 1.0000 CIRCULAR 250.000 250.00 0.0130 0.5000 0.8000 0.0000
45 MHA2-MHA1 0.10 0.1400 CIRCULAR 600.000 600.00 0.0130 0.5000 0.8000 0.0000
46 MHA2-MS-outlet 0.10 1.0000 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
47 MHA3-MHA2 0.15 0.1400 CIRCULAR 600.000 600.00 0.0130 0.5000 0.5000 0.0000
48 MHA3-MS-Outlet 0.10 1.0000 CIRCULAR 200.000 200.00 0.0130 0.5000 0.8000 0.0000
49 MHA-MHB 0.70 0.8800 CIRCULAR 600.000 600.00 0.0130 0.5000 0.5000 0.0000
50 MHA-MS-outlet 0.10 1.0000 CIRCULAR 250.000 250.00 0.0130 0.5000 0.8000 0.0000
51 MHB-MHC 0.37 0.8100 CIRCULAR 600.000 600.00 0.0130 0.5000 0.8000 0.0000
52 MHC-MHD 1.60 1.5600 CIRCULAR 600.000 600.00 0.0130 0.5000 0.5000 0.0000
53 MHD-MHE 1.50 1.8000 CIRCULAR 600.000 600.00 0.0130 0.5000 0.5000 0.0000
54 MHE-Ouftfall 0.09 1.8000 CIRCULAR 600.000 600.00 0.0130 0.5000 0.5000 0.0000
55 PUMPS_EAST 0.37 2.5000 CIRCULAR 150.000 150.00 0.0130 0.5000 0.8000 0.0000
56 PUMPS_WEST 0.04 0.8900 CIRCULAR 150.000 150.00 0.0130 0.5000 0.8000 0.0000
57 STM-1 0.11 0.2000 CIRCULAR 600.000 600.00 0.0130 0.5000 0.6000 0.0000
58 STM-2 0.03 0.1800 CIRCULAR 600.000 600.00 0.0130 0.5000 0.8000 0.0000
59 STM-4 0.02 0.5600 CIRCULAR 300.000 300.00 0.0130 0.5000 0.7000 0.0000
60 Storage-1 0.07 0.1900 Rectangular 1750.000 1270.00 0.0130 0.5000 0.5000 0.0000
61 Storage-2 0.08 0.2100 Rectangular 1750.000 1270.00 0.0130 0.5000 0.5000 0.0000
62 Storage-3 0.07 0.1900 Rectangular 1750.000 1270.00 0.0130 0.5000 0.6000 0.0000
63 STORMCEPTOR1 0.15 1.5300 CIRCULAR 300.000 300.00 0.0130 0.5000 0.6000 0.0000
64 STORMCEPTOR2 0.10 0.4400 CIRCULAR 300.000 300.00 0.0130 0.5000 0.5000 0.0000
65 VSP-PARKING 0.19 0.7600 CIRCULAR 530.000 530.00 0.0130 0.5000 0.8000 0.0000
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Canadian Tire (Barrhaven, Ontario) Pipes
100-year 3hr Chicago Storm - Proposed Conditions

SN Element Initial Flap Lengthening Peak Time of Max Travel Design Max Flow /
ID Flow Gate Factor Flow Peak Flow Time Flow Design Flow
Flow Velocity Capacity Ratio
Occurrence
(Ips) (Ips) (days hh:mm) (m/sec) (min) (Ips)
1 Building 0.00 NO 1.00 10.450 0 03:09 0.68 0.25 95.29 0.11
2 CAR WASH 0.00 NO 1.00 6.160 0 01:11 0.54 0.25 32.80 0.19
3 CB1 0.00 NO 1.00 38.960 0 01:18 1.24 0.38 15.21 2.56
4 CB14 0.00 NO 1.00 54.370 0 01:16 1.1 0.45 59.27 0.92
5 CB1-GB_Junction 0.00 NO 1.00 62.590 0 01:17 0.89 0.05 10.85 5.77
6 CB3 0.00 NO 1.00 66.200 0 01:12 1.35 0.08 57.40 1.15
7 CB3_Junction 0.00 NO 1.00 87.320 0 01:12 1.24 0.36 59.25 1.47
8 CBMH10 0.00 NO 1.00 38.960 0 01:18 0.78 0.78 62.00 0.63
9 CBMH101 0.00 NO 1.00 123.240 0 01:14 1.74 0.37 44 .07 2.80
10 CBMH102 0.00 NO 1.00 23.130 0 01:19 0.49 0.42 47.72 0.48
11 CBMH103 0.00 NO 1.00 62.880 0 01:17 0.89 0.24 38.14 1.65
12 CBMH104 0.00 NO 1.00 27.210 0 01:18 0.42 0.58 50.50 0.54
13 CBMH104_Junction 0.00 NO 1.00 52.580 0 01:16 0.74 0.16 51.69 1.02
14 CBMH105 0.00 NO 1.00 10.550 0 01:19 0.48 0.10 46.39 0.23
15 CBMH106 0.00 NO 1.00 6.610 0 01:11 0.31 0.17 58.82 0.11
16 CBMH106_Junction 0.00 NO 1.00 30.290 0 01:18 0.44 0.24 38.11 0.79
17 CBMH10-PR 0.00 NO 1.00 346.910 0 01:17 1.23 0.06 413.99 0.84
18 CBMH11 0.00 NO 1.00 42.640 0 01:18 0.74 0.87 60.28 0.71
19 CBMH11-PR 0.00 NO 1.00 104.400 0 01:17 1.48 0.05 64.47 1.62
20 CBMH12 0.00 NO 1.00 41.170 0 00:46 0.61 1.00 59.75 0.69
21 CBMH12-PR 0.00 NO 1.00 125.400 0 01:17 1.77 0.05 61.78 2.03
22 CBMH13 0.00 YES 1.00 131.360 0 01:17 1.86 0.02 59.97 219
23 CBMH15 0.00 NO 1.00 79.110 0 01:16 1.12 0.32 69.01 1.15
24 CBMH2 0.00 NO 1.00 43.600 0 01:11 0.62 1.17 56.89 0.77
25 CBMH6 0.00 NO 1.00 20.920 0 01:03 0.50 0.18 83.15 0.25
26 CBMH6-PR 0.00 NO 1.00 323.250 0 01:17 1.14 0.31 268.63 1.20
27 GAS_BAR 0.00 NO 1.00 6.540 0 01:18 0.37 0.31 33.04 0.20
28 GB-CB1 0.00 NO 1.00 6.770 0 01:18 0.22 0.31 32.28 0.21
29 GB-CB2 0.00 NO 1.00 6.470 0 01:11 0.40 0.20 33.48 0.19
30 GB-CB2_Junction 0.00 NO 1.00 15.700 0 01:19 0.50 0.37 46.18 0.34
31 GB-CB3 0.00 NO 1.00 25.220 0 01:13 0.80 0.11 31.86 0.79
32 GB-CB3_Junction 0.00 NO 1.00 31.000 0 01:12 0.56 0.23 85.20 0.36
33 GB-CB4 0.00 NO 1.00 5.760 0 01:12 0.47 0.05 27.24 0.21
34 GB-CB4_Junction 0.00 NO 1.00 10.260 0 01:11 0.33 0.37 59.03 0.17
35 Link-116 0.00 YES 1.00 132.600 0 01:56 1.88 0.12 68.63 1.93
36 Link-93 0.00 NO 1.00 139.260 0 01:46 2.22 0.08 65.60 212
37 Link-94 0.00 NO 1.00 180.730 0 01:14 2.88 0.06 65.60 2.76
38 Link-95 0.00 NO 1.00 180.510 0 01:13 2.87 0.06 65.60 2.75
39 Link-96 0.00 NO 1.00 182.970 0 01:23 2.91 0.06 65.60 2.79
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Canadian Tire (Barrhaven, Ontario) Pipes
100-year 3hr Chicago Storm - Proposed Conditions

SN Element Initial Flap Lengthening Peak Time of Max Travel Design Max Flow /
ID Flow Gate Factor Flow Peak Flow Time Flow Design Flow
Flow Velocity Capacity Ratio
Occurrence
(Ips) (Ips) (days hh:mm) (m/sec) (min) (Ips)
40 MH107 0.00 NO 1.00 87.300 0 01:12 1.24 0.29 55.01 1.59
41 MH108 0.00 NO 1.00 87.270 0 01:12 1.23 0.18 52.52 1.66
42 MH15A 0.00 NO 1.00 79.070 0 01:16 1.12 0.76 70.21 1.13
43 MHA1-MHA 0.00 NO 1.00 529.100 0 01:13 1.94 0.21 951.28 0.56
44 MHA1-MS-outlet 0.00 NO 1.00 158.770 0 01:46 1.62 0.10 118.94 1.33
45 MHA2-MHA1 0.00 NO 1.00 510.100 0 01:12 1.81 0.66 228.84 2.23
46 MHA2-MS-outlet 0.00 NO 1.00 84.350 0 01:12 1.34 0.12 65.60 1.29
47 MHA3-MHA2 0.00 NO 1.00 427.120 0 01:12 1.51 1.16 232.09 1.84
48 MHA3-MS-Outlet 0.00 NO 1.00 91.640 0 01:13 1.48 0.11 65.60 1.40
49 MHA-MHB 0.00 NO 1.00 662.250 0 01:13 2.34 0.57 575.47 1.15
50 MHA-MS-outlet 0.00 NO 1.00 176.760 0 01:13 1.80 0.09 118.94 1.49
51 MHB-MHC 0.00 NO 1.00 741.510 0 01:14 2.62 0.29 553.73 1.34
52 MHC-MHD 0.00 NO 1.00 744.010 0 01:22 2.67 0.64 766.81 0.97
53 MHD-MHE 0.00 NO 1.00 868.170 0 01:43 3.07 0.45 824.49 1.05
54 MHE-Ouftfall 0.00 NO 1.00 1047.070 0 01:23 3.70 0.02 823.83 1.27
55 PUMPS_EAST 0.00 NO 1.00 15.880 0 01:11 0.90 0.27 24.08 0.66
56 PUMPS_WEST 0.00 NO 1.00 30.740 0 01:13 1.74 0.04 14.36 2.14
57 STM-1 0.00 NO 1.00 323.490 0 01:17 1.14 0.80 274.86 1.18
58 STM-2 0.00 NO 1.00 323.520 0 01:17 1.14 0.25 258.71 1.25
59 STM-4 0.00 NO 1.00 97.230 0 01:14 1.38 0.04 72.08 1.35
60 Storage-1 0.00 NO 1.00 512.920 0 01:17 0.34 1.79 7645.71 0.07
61 Storage-2 0.00 NO 1.00 289.910 0 01:17 0.28 2.30 7947.07 0.04
62 Storage-3 0.00 NO 1.00 106.810 0 01:13 0.18 3.40 7626.92 0.01
63 STORMCEPTOR1 0.00 NO 1.00 23.180 0 01:18 0.33 0.49 119.64 0.19
64 STORMCEPTOR2 0.00 NO 1.00 62.130 0 01:17 0.88 0.43 64.44 0.96
65 VSP-PARKING 0.00 NO 1.00 457.220 0 01:13 211 0.20 374.94 1.22
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Canadian Tire (Barrhaven, Ontario) Pipes
100-year 3hr Chicago Storm - Proposed Conditions

SN Element Max Total Max Froude Reported
ID Flow Depth / Time Flow Number Condition
Total Depth Surcharged Depth
Ratio
(min) (m)

1 Building 1.00 285.00 0.30 0.74 SURCHARGED

2 CAR WASH 1.00 245.00 0.20 0.05 SURCHARGED

3 CB1 1.00 233.00 0.20 0.07 SURCHARGED
4 CB14 1.00 264.00 0.25 0.02 SURCHARGED

5 CB1-GB_Junction 1.00 273.00 0.30 0.10 SURCHARGED

6 CB3 1.00 246.00 0.25 0.05 SURCHARGED

7 CB3_Junction 1.00 247.00 0.30 0.11 SURCHARGED

8 CBMH10 1.00 295.00 0.30 0.28 SURCHARGED

9 CBMH101 1.00 270.00 0.30 0.12 SURCHARGED
10 CBMH102 1.00 245.00 0.30 0.06 SURCHARGED
11 CBMH103 1.00 274.00 0.30 0.02 SURCHARGED
12 CBMH104 1.00 268.00 0.30 0.16 SURCHARGED
13 CBMH104_Junction 1.00 274.00 0.30 0.02 SURCHARGED
14 CBMH105 1.00 253.00 0.20 0.04 SURCHARGED
15 CBMH106 1.00 239.00 0.20 0.00 SURCHARGED
16 CBMH106_Junction 1.00 267.00 0.30 0.14 SURCHARGED
17 CBMH10-PR 1.00 240.00 0.60 0.03 SURCHARGED
18 CBMH11 1.00 324.00 0.30 0.24 SURCHARGED
19 CBMH11-PR 1.00 285.00 0.30 0.02 SURCHARGED
20 CBMH12 1.00 345.00 0.30 0.01 SURCHARGED
21 CBMH12-PR 1.00 296.00 0.30 0.02 SURCHARGED
22 CBMH13 1.00 352.00 0.30 0.53 SURCHARGED
23 CBMH15 1.00 300.00 0.30 0.71 SURCHARGED
24 CBMH2 1.00 232.00 0.30 0.05 SURCHARGED
25 CBMH6 1.00 256.00 0.30 0.02 SURCHARGED
26 CBMH6-PR 1.00 228.00 0.60 0.09 SURCHARGED
27 GAS_BAR 1.00 276.00 0.20 0.01 SURCHARGED
28 GB-CB1 1.00 284.00 0.20 0.00 SURCHARGED
29 GB-CB2 1.00 254.00 0.20 0.03 SURCHARGED
30 GB-CB2_Junction 1.00 260.00 0.20 0.00 SURCHARGED
31 GB-CB3 1.00 257.00 0.20 0.13 SURCHARGED
32 GB-CB3_Junction 1.00 258.00 0.30 0.16 SURCHARGED
33 GB-CB4 1.00 248.00 0.20 0.04 SURCHARGED
34 GB-CB4_Junction 1.00 249.00 0.20 0.00 SURCHARGED
35 Link-116 1.00 352.00 0.30 0.67 SURCHARGED
36 Link-93 1.00 34.00 0.20 0.44 SURCHARGED
37 Link-94 1.00 35.00 0.20 0.77 SURCHARGED
38 Link-95 1.00 39.00 0.20 0.47 SURCHARGED
39 Link-96 1.00 30.00 0.20 0.43 SURCHARGED
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Canadian Tire (Barrhaven, Ontario) Pipes
100-year 3hr Chicago Storm - Proposed Conditions

SN Element Max Total Max Froude Reported
ID Flow Depth / Time Flow Number Condition
Total Depth Surcharged Depth
Ratio
(min) (m)

40 MH107 1.00 263.00 0.30 0.09 SURCHARGED
41 MH108 1.00 270.00 0.30 0.01 SURCHARGED
42 MH15A 1.00 318.00 0.30 0.45 SURCHARGED
43 MHA1-MHA 1.00 35.00 0.60 1.44 SURCHARGED
44 MHA1-MS-outlet 1.00 36.00 0.25 0.51 SURCHARGED
45 MHA2-MHA1 1.00 35.00 0.60 0.63 SURCHARGED
46 MHA2-MS-outlet 1.00 36.00 0.20 0.41 SURCHARGED
47 MHA3-MHA2 1.00 37.00 0.60 0.39 SURCHARGED
48 MHA3-MS-Outlet 1.00 21.00 0.20 0.69 SURCHARGED
49 MHA-MHB 1.00 39.00 0.60 0.72 SURCHARGED
50 MHA-MS-outlet 1.00 35.00 0.25 0.68 SURCHARGED
51 MHB-MHC 1.00 39.00 0.60 1.12 SURCHARGED
52 MHC-MHD 1.00 40.00 0.60 1.58 SURCHARGED
53 MHD-MHE 1.00 43.00 0.60 1.46 SURCHARGED
54 MHE-Ouftfall 1.00 37.00 0.60 1.47 SURCHARGED
55 PUMPS_EAST 1.00 226.00 0.15 0.00 SURCHARGED
56 PUMPS_WEST 1.00 297.00 0.15 0.02 SURCHARGED
57 STM-1 1.00 230.00 0.60 0.06 SURCHARGED
58 STM-2 1.00 239.00 0.60 0.10 SURCHARGED
59 STM-4 1.00 352.00 0.30 0.00 SURCHARGED
60 Storage-1 1.00 159.00 1.75 0.06 SURCHARGED
61 Storage-2 1.00 161.00 1.75 0.04 SURCHARGED
62 Storage-3 1.00 165.00 1.75 0.11 SURCHARGED
63 STORMCEPTOR1 1.00 251.00 0.30 0.01 SURCHARGED
64 STORMCEPTOR2 1.00 273.00 0.30 0.24 SURCHARGED
65 VSP-PARKING 1.00 30.00 0.52 0.55 SURCHARGED

Prepared by Novatech Engineering Consultants Ltd.
Date: 29/05/2014
M:\2013\113199\DATA\Calculations\Sewer Calcs\SWM\SSA\20140528-City Review (1st Submission)\SSA Results - 3hrChic-100year - Proposed.xIsx



Canadian Tire (Barrhaven, Ontario) Channels
100-year 3hr Chicago Storm - Proposed Conditions

SN Element Description From (Inlet) To (Outlet) Length Inlet Inlet Outlet Outlet Total
ID Node Node Invert Invert Invert Invert Drop
Elevation Offset Elevation Offset

(m) (m) (m) (m) (m) (m)

1 CBMH104-MS CBMH104 CBMHG6 30.00 100.01 2.32 99.70 1.92 0.31
2 Link-88 MHA-MS MHB-MS 79.70 99.40 1.40 99.10 1.40 0.30
3 Link-89 MHB-MS MHC-MS 45.50 99.10 1.40 99.00 1.40 0.10
4 Link-90 MHC-MS MHD-MS 102.60 99.00 1.40 96.80 1.40 2.20
5 Link-91 MHD-MS MHE-MS 83.20 96.80 1.40 96.45 1.40 0.35
6 Link-92 MHE-MS MAJOR-OUTFALL 5.00 96.45 1.40 96.40 0.00 0.05
7 MHA2-MS MHA2-MS MHA1-MS 72.00 99.80 1.40 99.40 1.40 0.40
8 MHA3-MS MHA3-MS MHA2-MS 105.00 100.43 0.40 99.80 1.40 0.63
9 VSP-EXP-MS Stor-VSP-EXP-PARKING MHA3-MS 100.00 101.03 -0.47 100.43 0.40 0.60
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Canadian Tire (Barrhaven, Ontario) Channels
100-year 3hr Chicago Storm - Proposed Conditions

SN Element Average Channel Channel Channel Left Channel Right Entrance
ID Slope Type Height Width Overbank Manning's Overbank Losses
Manning's Roughness Manning's
Roughness Roughness
(%) (m) (m)
1 CBMH104-MS 1.0300 Rectangular 0.150 5.00 0.0000 0.0130 0.0000 0.0000
2 Link-88 0.3800 Rectangular 0.150 20.00 0.0000 0.0130 0.0000 0.0000
3 Link-89 0.2200 Rectangular 0.150 20.00 0.0000 0.0130 0.0000 0.0000
4 Link-90 2.1400 Rectangular 0.150 20.00 0.0000 0.0130 0.0000 0.0000
5 Link-91 0.4200 Rectangular 0.150 20.00 0.0000 0.0130 0.0000 0.0000
6 Link-92 1.0000 Rectangular 0.150 20.00 0.0000 0.0130 0.0000 0.0000
7 MHA2-MS 0.5600 Rectangular 0.150 20.00 0.0000 0.0130 0.0000 0.0000
8 MHA3-MS 0.6000 Rectangular 0.150 20.00 0.0000 0.0130 0.0000 0.0000
9 VSP-EXP-MS 0.6000 Rectangular 0.150 20.00 0.0000 0.0130 0.0000 0.0000
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Canadian Tire (Barrhaven, Ontario) Channels
100-year 3hr Chicago Storm - Proposed Conditions

SN Element Exit/Bend Additional Initial Flap Lengthening Peak Time of Max
ID Lo Lc Flow Gate Factor Flow Peak Flow

Flow Velocity

Occurrence

(Ips) (Ips) (days hh:mm) (m/sec)
1 CBMH104-MS 0.0000 0.0000 0.00 NO 1.00 0.000 0 00:00 0.00
2 Link-88 0.0000 0.0000 0.00 NO 1.00 683.170 0 01:21 0.61
3 Link-89 0.0000 0.0000 0.00 NO 1.00 666.490 0 01:23 0.60
4 Link-90 0.0000 0.0000 0.00 NO 1.00 767.140 0 01:22 0.87
5 Link-91 0.0000 0.0000 0.00 NO 1.00 799.000 0 01:24 0.73
6 Link-92 0.0000 0.0000 0.00 NO 1.00 703.430 0 01:23 0.89
7 MHA2-MS 0.0000 0.0000 0.00 NO 1.00 474110 0 01:21 0.29
8 MHA3-MS 0.0000 0.0000 0.00 NO 1.00 362.250 0 01:20 0.54
9 VSP-EXP-MS 0.0000 0.0000 0.00 NO 1.00 257.720 0 01:20 0.57
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Canadian Tire (Barrhaven, Ontario) Channels
100-year 3hr Chicago Storm - Proposed Conditions

SN Element Travel Design Max Flow / Max Total Max Froude Reported
ID Time Flow Design Flow Flow Depth / Time Flow Number Condition
Capacity Ratio Total Depth Surcharged Depth
Ratio
(min) (Ips) (min) (m)

1 CBMH104-MS 1592.65 0.00 0.50 0.00 0.08 0.00 Calculated
2 Link-88 2.18 3957.79 0.17 0.38 0.00 0.06 0.01 Calculated
3 Link-89 1.26 3024.23 0.22 0.37 0.00 0.06 0.01 Calculated
4 Link-90 1.97 9446.23 0.08 0.29 0.00 0.04 0.01 Calculated
5 Link-91 1.90 4184.01 0.19 0.37 0.00 0.06 0.01 Calculated
6 Link-92 0.09 6450.91 0.11 0.26 0.00 0.04 0.01 Calculated
7 MHA2-MS 414 4808.22 0.10 0.62 0.00 0.09 0.00 Calculated
8 MHA3-MS 3.24 4996.85 0.07 0.23 0.00 0.03 0.01 Calculated
9 VSP-EXP-MS 2.92 6672.87 0.04 0.17 0.00 0.03 0.26 Calculated
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Canadian Tire (Barrhaven, Ontario) Outfalls
100-year 3hr Chicago Storm - Proposed Conditions

SN Element X Coordinate Y Coordinate Description Invert Boundary Flap Fixed Peak Peak Maximum Maximum
ID Elevation Type Gate Water Inflow Lateral HGL Depth HGL Elevation
Elevation Inflow  Attained Attained
(m) (m) (Ips)  (lps) (m) (m)
1 MAJOR-OUTFALL  363838.47 5014746.14 96.40 NORMAL NO 703.43 0.00 0.04 96.44
2 MINOR-OUTFALL  363846.42 5014722.00 92.71 NORMAL NO 1047.07 0.00 0.60 93.31
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Canadian Tire (Barrhaven, Ontario) Storage Nodes
100-year 3hr Chicago Storm - Proposed Conditions

SN Element X Coordinate Y Coordinate Description Invert Max Max Initial Initial Ponded Evaporation
ID Elevation (Rim) (Rim) Water Water Area Loss
Elevation Offset Elevation Depth

(m) (m) (m) (m) (m) (m?)

1 CB1 363992.84 5015025.02 Rim_Elev.=99.27  98.14 100.20 2.06 98.14 0.00 0.00 0.00
2 CB14 364039.79 5014898.48 RimElev=100.14 97.75 100.28  2.53 97.75 0.00 0.00 0.00
3 CB3 363942.55 5015039.63 Rim_Elev.=99.96  97.96 100.20 224 97.96 0.00 0.00 0.00
4 CBMH10 363905.17 5014955.34 Rim_Elev.=99.52  97.50 99.90 2.40 97.50 0.00 0.00 0.00
5 CBMH101 363922.05 5014991.14  RimElev=99.91 97.68 100.28  2.60 97.68 0.00 0.00 0.00
6 CBMH102 363918.74 5015012.07  RimElev=99.99 97.89 100.10 221 97.89 0.00 0.00 0.00
7 CBMH103 363893.95 5014990.86  RimElev=99.92 97.62 100.28  2.66 97.62 0.00 0.00 0.00
8 CBMH104 363884.04 5015006.29 RimElev=100.01 97.69 100.28  2.59 97.69 0.00 0.00 0.00
9 CBMH11 363920.16 5014922.25 Rim_Elev.=99.55 97.34 99.90 2.56 97.34 0.00 0.00 0.00
10 CBMH12 363935.85 5014886.83 Rim_Elev.=99.52  97.19 99.90 2.71 97.19 0.00 0.00 0.00
11 CBMH13 363949.90 5014852.95 Rim_Elev.=99.51 97.05 99.90 2.85 97.05 0.00 0.00 0.00
12 CBMH15 364013.16 5014886.92 RimElev=100.14 97.45 100.28  2.83 97.45 0.00 0.00 0.00
13 CBMH6 363873.37 5015026.81 RimElev=99.70 97.78 100.28  2.50 97.78 0.00 0.00 0.00
14 GB-CB1 363902.61 5014981.67  RimElev=99.88 97.68 99.95 2.27 97.68 0.00 0.00 0.00
15 GB-CB2 363881.26 5014992.34  RimElev=100.08 97.89 100.10 221 97.89 0.00 0.00 0.00
16 GB-CB3 363880.48 5015024.91 RimElev=99.83 97.87 100.28  2.41 97.87 0.00 0.00 0.00
17 GB-CB4 363873.35 5015009.56  RimElev=100.07 97.95 100.10 215 97.95 0.00 0.00 0.00
18 Roof_Top_Storage 364002.26 5014906.16 110.35 110.50 0.15 110.35 0.00 0.00 0.00
19 Stor-VSP-BLDGS 363858.99 5015110.67 110.00 110.15 0.15 0.00 -110.00 0.00 0.00
20  Stor-VSP-EXP-BLDGS 363831.65 5015134.93 110.00 110.15 0.15 0.00 -110.00 0.00 0.00
21 Stor-VSP-EXP-PARKING  363817.40 5015139.16  RimElev=103.2 101.50 103.50  2.00 101.50 0.00 0.00 0.00
22 Stor-VSP-PARKING 363841.76 5015117.02  RimElev=100.6 99.17 100.90 1.73 99.17 0.00 0.00 0.00
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Canadian Tire (Barrhaven, Ontario) Storage Nodes
100-year 3hr Chicago Storm - Proposed Conditions

SN Element Peak Peak Peak Peak Maximum Maximum Average Average Time of Total Total Total Total
ID Inflow Lateral Outflow Exfiltration HGL HGL HGL HGL Maximum Exfiltration Flooded Time Retention
Inflow Flow Elevation Depth Elevation Depth HGL Volume Volume Flooded Time
Rate Attained  Attained Attained Attained Occurrence
(Ips) (Ips) (Ips) (cmm) (m) (m) (m) (m) (days hh:imm) (1000-m?®) (ha-mm) (minutes) (seconds)

1 CB1 97.22 58.73  29.96 0.00 99.82 1.68 98.36 0.22 0 01:58 0.00 0.00 0.00 0.00
2 CB14 66.15 66.15  54.37 0.00 100.21 2.46 98.02 0.27 0 01:21 0.00 0.00 0.00 0.00
3 CB3 79.53 79.53 66.20 0.00 100.08 212 98.20 0.24 0 01:22 0.00 0.00 0.00 0.00
4 CBMH10 522.20 162.38 346.91 0.00 99.78 2.28 97.82 0.32 0 01:51 0.00 0.00 0.00 0.00
5 CBMH101 144.87 52.71 123.24 0.00 100.01 2.33 97.97 0.29 0 01:20 0.00 0.00 0.00 0.00
6 CBMH102 30.38 29.41 26.93 0.00 100.01 212 98.14 0.25 0 01:20 0.00 0.00 0.00 0.00
7 CBMH103 7215 11.00 62.88 0.00 99.82 2.20 97.93 0.31 0 01:22 0.00 0.00 0.00 0.00
8 CBMH104 3542 512 27.21 0.00 99.85 2.16 97.97 0.28 0 01:21 0.00 0.00 0.00 0.00
9 CBMH11 240.58 121.82 142.90 0.00 99.78 2.44 97.69 0.35 0 01:51 0.00 0.00 0.00 0.00
10 CBMH12 216.76 158.68 167.18 0.00 99.77 2.58 97.58 0.39 0 01:51 0.00 0.00 0.00 0.00
11 CBMH13 185.64 107.55 160.49 0.00 99.77 2.72 97.52 0.47 0 01:51 0.00 0.00 0.00 0.00
12 CBMH15 97.47 3895  79.11 0.00 100.12 2.67 97.82 0.37 0 01:20 0.00 0.00 0.00 0.00
13 CBMH6 411.55 339.56 343.88 0.00 99.85 2.07 98.04 0.26 0 01:21 0.00 0.00 0.00 0.00
14 GB-CB1 1153 4.76 4.40 0.00 99.78 2.10 97.96 0.28 0 01:23 0.00 0.00 0.00 0.00
15 GB-CB2 10.31 5.79 5.70 0.00 99.86 1.97 98.13 0.24 0 01:20 0.00 0.00 0.00 0.00
16 GB-CB3 4197 33.67 66.40 0.00 99.85 1.98 98.12 0.25 0 01:21 0.00 0.00 0.00 0.00
17 GB-CB4 9.73 418 5.17 0.00 99.85 1.90 98.18 0.23 0 01:21 0.00 0.00 0.00 0.00
18 Roof_Top_Storage 389.31 389.31 10.33 0.00 110.41 0.06 110.38 0.03 0 03:10 0.00 0.00 0.00 0.00
19 Stor-VSP-BLDGS 327.06 327.06 8.70 0.00 110.06 0.06 110.03 0.03 0 03:10 0.00 0.00 0.00 0.00
20 Stor-VSP-EXP-BLDGS 109.61 109.61 2.40 0.00 110.06 0.06 110.03 0.03 0 03:10 0.00 0.00 0.00 0.00
21 Stor-VSP-EXP-PARKING 258.30 258.30 258.01 0.00 101.52 0.02 101.50 0.00 0 01:19 0.00 0.00 0.00 0.00
22 Stor-VSP-PARKING 597.46 597.46 457.22 0.00 100.77 1.60 99.20 0.03 0 01:21 0.00 0.00 0.00 0.00
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Canadian Tire (Barrhaven, Ontario) Junctions
100-year 3hr Chicago Storm - Proposed Conditions

SN Element X Coordinate Y Coordinate  Description Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum
ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe Cover
Elevation Offset Elevation Depth

(m) (m) (m) (m) (m) (m) (m) (m?) (mm)
1 Building 364007.28 5014898.03 97.55 110.50 12.95 97.55 0.00 110.50 0.00 0.00 0.00
2 CAR_WASH 363875.86 5014994.35 97.98 102.00 4.02 97.98 0.00 102.00 0.00 0.00 3820.00
3 CB3_Junction 363945.46 5015033.83 97.90 100.19 2.29 97.90 0.00 100.26 0.07 0.00 1990.00
4 CBMH104_Junction 363889.72 5014997.27 97.65 100.13 248 97.65 0.00 100.26 0.13 0.00 2180.00
5 CBMH105 363879.76 5014986.94 97.90 100.10 2.20 97.90 0.00 100.28 0.18 0.00 2000.00
6 CBMH106 363868.95 5015010.82 98.04 100.04 2.00 98.04 0.00 100.28 0.24 0.00 1800.00
7 CBMH106_Junction 363879.90 5015015.38 97.70 100.00 2.30 97.70 0.00 100.28 0.28 0.00 2000.00
8  CBMH13-Junction 363946.30 5014843.70 97.06 99.60 2.54 97.06 0.00 99.90 0.30 0.00 2240.00
9 CBMH2 363984.85 5015050.36 98.05 99.83 1.78 98.05 0.00 100.28 0.45 0.00 1480.00
10 GAS_BAR 363913.82 5014991.46 97.75 102.00 4.25 97.75 0.00 102.00 0.00 0.00 4050.00
11 GB-CB1_Junction 363899.07 5014980.75 97.64 100.00 2.36 97.64 0.00 100.28 0.28 0.00 2060.00
12 GB-CB2_Junction 363882.77 5014987.69 97.84 100.09 2.25 97.84 0.00 100.28 0.19 0.00 2050.00
13 GB-CB3_Junction 363875.67 5015022.64 97.74 99.89 2.15 97.74 0.00 100.28 0.39 0.00 1830.00
14 GB-CB4_Junction 363872.34 5015012.20 97.94 100.12 2.18 97.94 0.00 100.28 0.16 0.00 1980.00
15 IP-1 363911.39 5014915.08 97.53 99.55 2.02 97.53 0.00 99.90 0.35 0.00 272.00
16 IP-2 363924.21 5014879.75 97.45 99.52 2.07 97.45 0.00 99.90 0.38 0.00 322.00
17 MH107 363923.98 5015022.26 97.76 100.12 2.36 97.76 0.00 100.26 0.14 0.00 2020.00
18 MH108 363928.11 5015001.88 97.65 100.08 243 97.65 0.00 100.28 0.20 0.00 2090.00
19 MH15A 363994.52 5014882.33 RimElev=100.26  97.33 100.26 2.93 97.33 0.00 100.28 0.02 0.00 2620.00
20 MH16 363941.36 5014830.92 96.99 99.85 2.86 96.99 0.00 100.28 0.43 0.00 0.00
21 MHA 363914.34 5014832.07  RimElev=99.4 97.12 99.40 2.28 97.12 0.00 99.70 0.30 0.00 1250.00
22 MHA1 363925.15 5014838.47 RimElev=99.40 97.72 99.40 1.68 97.72 0.00 99.70 0.30 0.00 1080.00
23 MHA1-MS 363903.84 5014844.49 98.00 99.40 1.40 98.00 0.00 99.70 0.30 0.00 0.00
24 MHA2 363894.31 5014906.11  RimElev=99.80 97.82 99.80 1.98 97.82 0.00 100.10 0.30 0.00 1300.00
25 MHA2-MS 363877.34 5014898.97 98.40 99.80 1.40 98.40 0.00 99.95 0.15 0.00 0.00
26 MHA3 363842.23 5015024.59 RimElev=100.43 97.97 100.43 2.46 97.97 0.00 100.73 0.30 0.00 0.00
27 MHA3-MS 363825.51 5015018.81 100.03 100.43 0.40 100.03  0.00 100.58 0.15 0.00 0.00
28 MHA-MS 363897.95 5014827.12 98.00 99.40 1.40 98.00 0.00 99.55 0.15 0.00 0.00
29 MHB 363930.48 5014800.49 RimElev=99.10 96.42 99.10 2.68 96.42 0.00 99.40 0.30 0.00 0.00
30 MHB-MS 363908.55 5014794.14 97.70 99.10 1.40 97.70 0.00 99.25 0.15 0.00 0.00
31 MHC 363943.72 5014773.43  RimElev=99.00 95.92 99.00 3.08 95.92 0.00 99.30 0.30 0.00 1300.00
32 MHC-MS 363917.68 5014777.65 97.60 99.00 1.40 97.60 0.00 99.15 0.15 0.00 0.00
33 MHD 363907.43 5014751.05 RimElev=96.80 94.30 96.80 2.50 94.30 0.00 97.10 0.30 0.00 1300.00
34 MHD-MS 363900.89 5014769.41 95.40 96.80 1.40 95.40 0.00 96.95 0.15 0.00 0.00
35 MHE 363868.07 5014732.76  RimElev=96.45 92.80 96.45 3.65 92.80 0.00 96.75 0.30 0.00 1300.00
36 MHE-MS 363861.73 5014755.27 95.05 96.45 1.40 95.05 0.00 96.60 0.15 0.00 0.00
37 PUMPS 363899.74 5015005.54 97.69 105.00 7.31 97.69 0.00 105.00 0.00 0.00 6590.00
38 STM-1 363862.41 5015012.61 97.74 99.81 2.07 97.74 0.00 100.28 0.47 0.00 1470.00
39 STM-2 363886.23 5014954.35 97.63 99.75 212 97.63 0.00 100.26 0.51 0.00 1520.00
40 STM-3 363895.98 5014951.63 97.60 99.52 1.92 97.60 0.00 99.90 0.38 0.00 172.00
41 STM-4 363938.10 5014848.37 97.08 99.51 243 97.08 0.00 99.90 0.39 0.00 382.00
42 STORMCEPTORT1 363919.72 5015005.14 97.83 99.94 2.1 97.83 0.00 100.28 0.34 0.00 1780.00
43 STORMCEPTOR2 363899.85 5014979.33 97.64 99.96 2.32 97.64 0.00 100.28 0.32 0.00 2020.00
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Canadian Tire (Barrhaven, Ontario) Junctions
100-year 3hr Chicago Storm - Proposed Conditions

SN Element Peak Peak Maximum Maximum Maximum Minimum Average Average Time of Time of Total Total

ID Inflow Lateral HGL HGL Surcharge Freeboard HGL HGL Maximum Peak Flooded Time

Inflow Elevation Depth Depth Attained Elevation Depth HGL Flooding Volume Flooded
Attained  Attained  Attained Attained Attained Occurrence  Occurrence
(Ips) (Ips) (m) (m) (m) (m) (m) (m) (days hh:mm) (days hh:mm) (ha-mm) (minutes)

1 Building 10.33 0.00 100.13 2.58 0.00 10.37 97.89 0.34 0 01:20 0 00:00 0.00 0.00
2 CAR_WASH 9.63 5.49 99.87 1.89 0.00 213 98.21 0.23 0 01:20 0 00:00 0.00 0.00
3 CB3_Junction 87.40 0.00 100.08 2.18 0.00 0.11 98.15 0.25 0 01:19 0 00:00 0.00 0.00
4 CBMH104_Junction  52.82 0.00 99.84 2.19 0.00 0.29 97.94 0.29 0 01:22 0 00:00 0.00 0.00
5 CBMH105 10.59 5.00 99.87 1.97 0.00 0.23 98.14 0.24 0 01:20 0 00:00 0.00 0.00
6 CBMH106 6.62 2.41 99.85 1.81 0.00 0.19 98.25 0.21 0 01:21 0 00:00 0.00 0.00
7 CBMH106_Junction  31.00 0.00 99.85 2.15 0.00 0.15 97.98 0.28 0 01:21 0 00:00 0.00 0.00
8  CBMH13-Junction  133.04 0.00 99.76 2.70 0.16 0.00 97.50 0.44 0 01:43 0 00:00 0.00 0.00
9 CBMH2 63.12 63.12 100.11 2.06 0.28 0.00 98.28 0.23 0 01:19 0 00:00 0.00 0.00
10 GAS_BAR 6.42 6.42 100.01 2.26 0.00 1.99 98.02 0.27 0 01:20 0 00:00 0.00 0.00
11 GB-CB1_Junction 63.44 0.00 99.79 2.15 0.00 0.21 97.93 0.29 0 01:51 0 00:00 0.00 0.00
12 GB-CB2_Junction 15.86 0.00 99.86 2.02 0.00 0.23 98.09 0.25 0 01:20 0 00:00 0.00 0.00
13 GB-CB3_Junction 31.14 0.00 99.85 2.1 0.00 0.04 98.03 0.29 0 01:21 0 00:00 0.00 0.00
14 GB-CB4_Junction 10.26 0.00 99.85 1.91 0.00 0.27 98.17 0.23 0 01:21 0 00:00 0.00 0.00
15 IP-1 727.58 0.00 99.79 2.26 0.24 0.00 97.84 0.31 0 01:55 0 00:00 0.00 0.00
16 IP-2 484.86  0.00 99.79 2.34 0.27 0.00 97.78 0.33 0 01:58 0 00:00 0.00 0.00
17 MH107 87.32 0.00 100.05 2.29 0.00 0.07 98.04 0.28 0 01:20 0 00:00 0.00 0.00
18 MH108 87.30 0.00 100.02 2.37 0.00 0.06 97.98 0.33 0 01:20 0 00:00 0.00 0.00
19 MH15A 79.11 0.00 99.96 2.63 0.00 0.30 97.72 0.39 0 01:20 0 00:00 0.00 0.00
20 MH16 132.60 0.00 99.59 2.60 0.00 0.26 97.38 0.39 0 01:41 0 00:00 0.00 0.00
21 MHA 691.37  0.00 99.37 2.25 0.00 0.03 97.20 0.08 0 01:22 0 00:00 0.00 0.00
22 MHA1 602.51  0.00 99.56 1.84 0.16 0.00 97.78 0.06 0 01:22 0 00:00 0.00 0.00
23 MHA1-MS 629.74 174.46 99.56 1.56 0.01 0.00 98.03 0.03 0 01:22 0 00:00 0.00 0.00
24 MHA2 510.18 0.00 99.90 2.08 0.10 0.00 97.94 0.12 0 01:22 0 00:00 0.00 0.00
25 MHA2-MS 504.95 111.25 99.84 1.44 0.00 0.96 98.43 0.03 0 01:21 0 00:00 0.00 0.00
26 MHA3 551.22  0.00 100.57 2.60 0.14 0.00 98.08 0.11 0 01:13 0 00:00 0.00 0.00
27 MHA3-MS 420.91 163.19  100.46 0.43 0.00 0.12 100.05 0.02 0 01:20 0 00:00 0.00 0.00
28 MHA-MS 769.70 270.62 99.45 1.45 0.00 0.10 98.03 0.03 0 01:21 0 00:00 0.00 0.00
29 MHB 852.95 0.00 98.86 244 0.00 0.24 96.55 0.13 0 01:25 0 00:00 0.00 0.00
30 MHB-MS 792.97 169.56 99.16 1.46 0.00 0.09 97.73 0.03 0 01:23 0 00:00 0.00 0.00
31 MHC 922.04 0.00 98.60 2.68 0.00 0.40 96.03 0.11 0 01:14 0 00:00 0.00 0.00
32 MHC-MS 920.14 399.13 99.03 1.43 0.00 0.12 97.64 0.04 0 01:22 0 00:00 0.00 0.00
33 MHD 867.93  0.00 96.33 2.03 0.00 0.47 94.40 0.10 0 01:13 0 00:00 0.00 0.00
34 MHD-MS 958.06 323.95 96.86 1.46 0.00 0.09 95.44 0.04 0 01:23 0 00:00 0.00 0.00
35 MHE 1047.08 0.00 94.15 1.35 0.00 2.30 92.92 0.12 0 01:23 0 00:00 0.00 0.00
36 MHE-MS 886.36 179.07 96.49 1.44 0.00 0.11 95.08 0.03 0 01:23 0 00:00 0.00 0.00
37 PUMPS 32.09 18.38 100.00 2.31 0.00 5.00 97.97 0.28 0 01:19 0 00:00 0.00 0.00
38 STM-1 323.25 0.00 99.81 2.07 0.00 0.00 98.01 0.27 0 01:22 0 00:00 0.00 0.00
39 STM-2 323.49 0.00 99.79 2.16 0.04 0.00 97.92 0.29 0 01:49 0 00:00 0.00 0.00
40 STM-3 675.57  0.00 99.79 2.19 0.27 0.00 97.89 0.29 0 01:49 0 00:00 0.00 0.00
41 STM-4 175.65 0.00 99.79 2.71 0.28 0.00 97.51 0.43 0 01:54 0 00:00 0.00 0.00
42 STORMCEPTORT1 23.13 0.00 100.01 2.18 0.07 0.00 98.09 0.26 0 01:20 0 00:00 0.00 0.00
43 STORMCEPTOR2  62.59 0.00 99.79 2.15 0.00 0.17 97.93 0.29 0 01:54 0 00:00 0.00 0.00

Prepared by Novatech Engineering Consultants Ltd.
Date: 29/05/2014
M:\2013\113199\DATA\Calculations\Sewer Calcs\SWM\SSA\20140528-City Review (1st Submission)\SSA Results - 3hrChic-100year - Proposed.xlsx



Canadian Tire (Barrhaven, Ontario) Weirs
100-year 3hr Chicago Storm - Proposed Conditions

SN Element Description From (Inlet) To (Outlet) From (Inlet) To (Outlet) Type Flap Crest Crest Length Weir Discharge Peak
ID Node Node Node Node Gate Elevation Offset Total Coefficient Flow
Invert Invert Height
Elevation Elevation

(m) (m) (m) (m) (m) (m) (Ips)

1 CBMH101-MS CBMH101 CBMH6 97.68 97.78 SIDE FLOW NO 100.11 243 5.00 0.17 0.61 0.00
2 CBMH103-MS CBMH103 CBMH6 97.62 97.78 SIDE FLOW NO 100.11 249 5.00 0.17 0.61 0.00
3 CBMH10-Weir CBMH10 CBMH11 97.50 97.34 RECTANGULAR NO 99.59 2.09 6.00 0.30 1.84 107.56
4 CBMH11-Weir CBMH11 CBMH12 97.34 97.19 RECTANGULAR NO 99.71 237 6.00 0.30 1.84 49.13
5 CBMH12-Weir CBMH12 CBMH13 97.19 97.05 RECTANGULAR NO 99.61 242 6.00 0.30 1.84 40.70
6 GB-CB3-MS GB-CB3 CBMH6 97.87 97.78 SIDE FLOW NO 98.85 0.98 3.00 0.30 0.61 58.78
7 GreenbankRd CBMH6 MHA2-MS 97.78 98.40 SIDE FLOW NO 99.88 210 10.00 0.30 0.61 0.00
8 MHA1-MS MHA1-MS  MHA-MS 98.00 98.00 SIDE FLOW NO 99.40 140 20.00 0.15 0.61 565.81
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Canadian Tire (Barrhaven, Ontario) Outlets
100-year 3hr Chicago Storm - Proposed Conditions
SN Element Description From (Inlet) To (Outlet) From (Inlet) To (Outlet) Crest Crest Outlet Outlet Flap Peak Time of
ID Node Node Node Node Elevation Height Type Reference Gate Flow Peak
Invert Invert Flow
Elevation  Elevation Occurrence
(m) (m) (m) (m) (Ips) (days hh:mm)
1 Roof_Drains Roof_Top_Storage Building 110.35 97.55 110.35 0.00 Rating Curve Table Depth Above Inlet NO 10.330 0 03:10
2 VSP-BLDGS Stor-VSP-BLDGS MHA3 110.00 97.97 110.00 0.00 Rating Curve Table Depth Above Inlet NO 8.700 0 03:10
3  VSP-EXP-BLDGS Stor-VSP-EXP-BLDGS MHA3 110.00 97.97 110.00 0.00 Rating Curve Table Depth Above Inlet NO 2.400 0 03:10
4 VSP-EXP-PARKING Stor-VSP-EXP-PARKING MHA3 101.50 97.97 101.50 0.00 Rating Curve Table Depth Above Inlet NO 0.290 0 01:20
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Canadian Tire (Barrhaven, Ontario) Orifices
100-year 3hr Chicago Storm - Proposed Conditions

SN Element Description From (Inlet) To (Outlet) From (Inlet) To (Outlet) Orifice Orifice Flap Circular Rectangular Rectangular Orifice Orifice  Orifice Peak Time of
ID Node Node Node Node Type Shape Gate Orifice Orifice Orifice Invert Invert Coefficient Flow Peak
Invert Invert Diameter Height Width Elevation Offset Flow

Elevation  Elevation Occurrence

(m) (m) (mm) (m) (m) (m) (m) (Ips)  (days hh:mm)

1 MH16 MH16 MHB 96.99 96.42 SIDE RECT_CLOSED NO 0.18 0.18 96.99 0.00 0.6260  132.590 0 01:55
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Canadian Tire (Barrhaven, Ontario) Rain Gauges
100-year 3hr Chicago Storm - Proposed Conditions

SN Element Description Data Data Rainfall Rain State County Return Rainfall Rainfall
ID Source Source Type Units Period Depth Distribution
ID

(years) (mm)
1 1 Time Series C-3hr-100yr Cumulative mm 0
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Canadian Tire (Barrhaven, Ontario) Subbasins
100-year 3hr Chicago Storm - Proposed Conditions

SN Element Description Area Drainage Max Min Drying Decay Max Volume Average Equivalent Impervious Impervious Impervious
ID Node ID Infiltration Infiltration Time Constant Slope Width Area Area Area

Rate Rate No Depression
Depression Depth
(ha) (mm/hr) (mm/hr) (days) (1/hrs) (mm) (%) (m) (%) (%) (mm)
1 GREENBANK 0.07 CBMH6 76.2000 13.2000 7.00 4.1400 0.00 1.3300 16.00 100.00 0.00 1.5700
2 Sub-BLDG 0.79 Roof_Top_Storage 76.2000 13.2000 7.00 4.1400 0.00 1.5000 138.00 100.00 100.00 1.5700
3 Sub-CAR_WASH 0.01 CAR_WASH 76.2000 13.2000 7.00 4.1400 0.00 1.5000 18.00 100.00 100.00 1.5700
4 Sub-CB1 0.12 CB1 76.2000 13.2000 7.00 4.1400 0.00 1.3800 47.00 83.00 0.00 1.5700
5 Sub-CB14 0.13 CB14 76.2000 13.2000 7.00 4.1400 0.00 1.0500 78.00 100.00 0.00 1.5700
6 Sub-CB3 0.16 CB3 76.2000 13.2000 7.00 4.1400 0.00 3.7600 40.00 100.00 0.00 1.5700
7 Sub-CBMH10 0.33 CBMH10 76.2000 13.2000 7.00 4.1400 0.00 1.0200 60.00 96.00 0.00 1.5700
8 Sub-CBMH101 0.11 CBMH101 76.2000 13.2000 7.00 4.1400 0.00 1.4500 31.00 100.00 0.00 1.5700
9 Sub-CBMH102 0.06 CBMH102 76.2000 13.2000 7.00 4.1400 0.00 1.5200 20.00 100.00 0.00 1.5700
10 Sub-CBMH103 0.02 CBMH103 76.2000 13.2000 7.00 4.1400 0.00 2.9600 24.00 100.00 0.00 1.5700
11 Sub-CBMH104 0.01 CBMH104 76.2000 13.2000 7.00 4.1400 0.00 0.6400 11.00 100.00 0.00 1.5700
12 Sub-CBMH105 0.03 CBMH105 76.2000 13.2000 7.00 4.1400 0.00 0.4000 16.00 0.00 0.00 1.5700
13 Sub-CBMH106 0.01 CBMH106 76.2000 13.2000 7.00 4.1400 0.00 0.7800 6.00 0.00 0.00 1.5700
14 Sub-CBMH11 0.25 CBMH11 76.2000 13.2000 7.00 4.1400 0.00 1.1700 44.00 99.00 0.00 1.5700
15 Sub-CBMH12 0.32 CBMH12 76.2000 13.2000 7.00 4.1400 0.00 1.3300 60.00 96.00 0.00 1.5700
16 Sub-CBMH13 0.23 CBMH13 76.2000 13.2000 7.00 4.1400 0.00 1.5400 55.00 83.00 0.00 1.5700
17 Sub-CBMH15 0.08 CBMH15 76.2000 13.2000 7.00 4.1400 0.00 0.6500 29.00 100.00 0.00 1.5700
18 Sub-CBMH2 0.13 CBMH2 76.2000 13.2000 7.00 4.1400 0.00 4.2600 33.00 86.00 0.00 1.5700
19 Sub-CBMH6 0.44 CBMH6 76.2000 13.2000 7.00 4.1400 0.00 1.8400 70.00 97.00 0.00 1.5700
20 Sub-EX-1 0.18 CBMH6 76.2000 13.2000 7.00 4.1400 0.00 2.7700 27.00 100.00 0.00 1.5700
21 Sub-GAS_BAR 0.01 GAS_BAR 76.2000 13.2000 7.00 4.1400 0.00 1.5000 19.00 100.00 100.00 1.5700
22 Sub-GB-CB1 0.01 GB-CB1 76.2000 13.2000 7.00 4.1400 0.00 1.5200 9.00 100.00 0.00 1.5700
23 Sub-GB-CB2 0.01 GB-CB2 76.2000 13.2000 7.00 4.1400 0.00 0.3700 6.00 100.00 0.00 1.5700
24 Sub-GB-CB3 0.07 GB-CB3 76.2000 13.2000 7.00 4.1400 0.00 1.3600 13.00 100.00 0.00 1.5700
25 Sub-GB-CB4 0.01 GB-CB4 76.2000 13.2000 7.00 4.1400 0.00 0.4000 7.00 100.00 0.00 1.5700
26 Sub-MHA 0.77 MHA-MS 76.2000 13.2000 7.00 4.1400 0.00 1.0000 39.00 71.00 0.00 1.5700
27 Sub-MHA1 0.45 MHA1-MS 76.2000 13.2000 7.00 4.1400 0.00 1.0000 35.00 71.00 0.00 1.5700
28 Sub-MHA2 0.28 MHA2-MS 76.2000 13.2000 7.00 4.1400 0.00 1.0000 31.00 71.00 0.00 1.5700
29 Sub-MHA3 0.44 MHA3-MS 76.2000 13.2000 7.00 4.1400 0.00 1.0000 34.00 71.00 0.00 1.5700
30 Sub-MHB 0.42 MHB-MS 76.2000 13.2000 7.00 4.1400 0.00 1.0000 53.00 73.00 0.00 1.5700
31 Sub-MHC 1.15 MHC-MS 76.2000 13.2000 7.00 4.1400 0.00 1.0000 58.00 70.00 0.00 1.5700
32 Sub-MHD 1.17 MHD-MS 76.2000 13.2000 7.00 4.1400 0.00 1.0000 117.00 48.00 0.00 1.5700
33 Sub-MHE 0.50 MHE-MS 76.2000 13.2000 7.00 4.1400 0.00 1.0000 62.00 64.00 0.00 1.5700
34 Sub-PUMPS 0.04 PUMPS 76.2000 13.2000 7.00 4.1400 0.00 1.5000 22.00 100.00 100.00 1.5700
35 Sub-VSP-BLDGS 0.66 Stor-VSP-BLDGS 76.2000 13.2000 7.00 4.1400 0.00 1.5000 138.00 100.00 100.00 1.5700
36  Sub-VSP-EXP-BLDGS 0.22  Stor-VSP-EXP-BLDGS 76.2000 13.2000 7.00 4.1400 0.00 1.5000 82.00 100.00 100.00 1.5700
37 Sub-VSP-EXP-PARKING 0.52 Stor-VSP-EXP-PARKING  76.2000 13.2000 7.00 4.1400 0.00 0.9100 163.00 100.00 0.00 1.5700
38 Sub-VSP-PARKING 1.21 Stor-VSP-PARKING 76.2000 13.2000 7.00 4.1400 0.00 2.4500 139.00 100.00 0.00 1.5700
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Canadian Tire (Barrhaven, Ontario) Subbasins
100-year 3hr Chicago Storm - Proposed Conditions

SN Element Impervious Pervious Pervious Curb & Rain Gage Total Total Total Total Total Peak Time

ID Area Area Area Gutter ID Precipitation Runon Evaporation Infiltration Runoff Runoff of
Manning's Depression Manning's Length Concentration

Roughness Depth Roughness

(mm) (m) (mm) (mm) (mm) (mm) (mm) (Ips) (days hh:mm:ss)
1 GREENBANK 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.14 34.69 0 00:05:07
2 Sub-BLDG 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 71.71 389.33 0 00:05:47
3 Sub-CAR_WASH 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 71.77 549 0 00:01:31
4 Sub-CB1 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 7.3620 63.07 58.74 0 00:10:54
5 Sub-CB14 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.17 66.15 0 00:03:07
6 Sub-CB3 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.16 79.53 0 00:03:33
7 Sub-CBMH10 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 1.7220 68.48 162.40 0 00:11:39
8 Sub-CBMH101 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.15 52.71 0 00:04:18
9 Sub-CBMH102 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.16 29.41 0 00:03:53
10 Sub-CBMH103 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.20 11.00 0 00:01:35
11 Sub-CBMH104 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.18 5.12 0 00:02:31
12 Sub-CBMH105 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 46.3580 25.32 5.00 0 00:24:58
13 Sub-CBMH106 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 45.6380 26.04 2.41 0 00:21:20
14 Sub-CBMH11 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.4280 69.72 121.83 0 00:08:25
15 Sub-CBMH12 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 1.7200 68.48 158.69 0 00:10:36
16 Sub-CBMH13 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 7.4110 63.01 107.58 0 00:13:56
17 Sub-CBMH15 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.15 38.95 0 00:04:45
18 Sub-CBMH2 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 6.0390 64.35 63.13 0 00:09:15
19 Sub-CBMH6 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 1.2880 68.90 216.83 0 00:09:49
20 Sub-EX-1 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.14 88.05 0 00:05:14
21 Sub-GAS_BAR 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 7177 642 0 00:01:37
22 Sub-GB-CB1 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.19 476 0 00:02:06
23 Sub-GB-CB2 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.15 579 0 00:04:37
24 Sub-GB-CB3 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.14 33.67 0 00:05:39
25 Sub-GB-CB4 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.17 4.18 0 00:03:23
26 Sub-MHA 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 14.2320 56.33 270.80 0 00:49:50
27 Sub-MHA1 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 13.7280 56.84 174.56 0 00:29:51
28 Sub-MHA2 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 13.3820 57.20 111.31 0 00:23:54
29 Sub-MHA3 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 13.7350 56.83 163.28 0 00:38:40
30 Sub-MHB 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 12.3320 58.22 169.65 0 00:28:09
31 Sub-MHC 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 14.7750 55.80 399.40 0 00:50:40
32 Sub-MHD 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 25.3070 45.62 324.20 0 00:42:26
33 Sub-MHE 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 16.7370  53.95 179.19 0 00:31:46
34 Sub-PUMPS 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 71.75 18.38 0 00:02:47
35 Sub-VSP-BLDGS 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 71.71 327.06 0 00:05:12
36  Sub-VSP-EXP-BLDGS 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 71.73 109.61 0 00:03:41
37 Sub-VSP-EXP-PARKING 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.15 258.30 0 00:04:45
38 Sub-VSP-PARKING 0.0130 4.6700 0.2500 0.00 1 71.65 0.00 0.0000 0.0000 70.13 597.50 0 00:06:26
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Appendix E:

StormTech MC-3500 Infiltration Chambers

E1 - MC-3500 Site Calculator Results for 5-year 3hr Chicago Storm



Project Information:
Project Name: Canadian Tire Barrhaven - 5yr Event
Location: Barrhaven (Ottawa), Ontario
Date: 28-May-14
Engineer: Conrad Stang
StormTech RPM:
MC-3500 Site Calculator
System Requirements System Sizing
Units Metric Number of Chambers Required 96 each
Required Storage Volume 505 cubic meters |Number of End Caps Required 4 each
Stone Porosity (Industry Standard = 40%) 40 % Bed Size (including perimeter stone) 504  square meters
Stone Above Chambers (305 mm min.) 305 mm Stone Required (including perimeter stone) 963 metric tonnes
Stone Foundation Depth (229 mm min.) 300 mm Volume of Excavation 1232  cubic meters
Average Cover over Chambers (610 mm min.) 1000 mm Non-woven Filter Fabric Required (20% Safety Factor) 1676  square meters
Bed size controlled by WIDTH or LENGTH? LENGTH Length of Isolator Row 106.2 meters
Limiting WIDTH or LENGTH dimension 107 meters Non-woven Isolator Row Fabric (20% Safety Factor) 505  square meters
Woven Isolator Row Fabric (20% Safety Factor) 640  square meters
Storage Volume per Chamber 5.2 cubic meters
Storage Volume per End Cap 1.3 cubic meters JInstalled Storage Volume 504 cubic meters
Controlled by Length e .
6.5' 24" e I 1000
Maximum Length = 107 meters 1.98 m)(610 mm), *.* = -, mm
MAX.  MIN. . - \
2 rows of 48  chambers 305
0 row of 0 chambers mm
Maximum Length = 106.2 meters
Maximum Width = 4.7 meters
300
mm
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Appendix F:

External Drawings

Detailed Topographic Survey
(Fairhall Moffatt & Woodland Ltd. October 17, 2013)

Servicing and Grading Plan for Proposed Canadian Tire
(Bronte Engineering Limited, February, 2000)

Servicing Plan for Canadian Tire Gas Bar
(Trow Associates Inc., February, 2003)

Site Servicing and Grading Plan for South Expansion to Canadian Tire
(Delcan, March, 2006)

General Plan of Services for Village Square Plaza
(Cumming Cockburn Limited, December 2000)

Site Servicing Plan for Village Square Plaza Expansion
(Novatech Engineering Consultants Ltd., December 2010)

Plan and Profiles for Greenbank Road
(Regional Municipality of Ottawa-Carleton, July 1990)

Strandherd Drive Road Reconstruction
(McCormick Rankin Consulting Engineers, May 1992)

Internal Drawings:
113199-SWM (storm drainage area plan)
113199-STM-EXxisting (existing storm sewer network)
113199-GP (proposed general plan of services)
113199-DET (notes and details)
113199-TCP (tree conservation plan)

113199-L (landscape plan)
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DISTANCES AND ELEVATIONS SHOWN ON THIS PLAN ARE IN METRES
AND CAN BE CONVERTED TO FEET BY DIVIDING BY 0.3048

PLAN SHOWING ELEVATIONS ON
PART OF LOT 16
\(@ CONCESSION 2 (RIDEAU FRONT)
CITY OF OTTAWA

SCALE 1 : 500
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FAIRHALL, MOFFATT & WOODLAND LIMITED
ONTARIO LAND SURVEYORS
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ELEVATION NOTES

1. ELEVATIONS SHOWN HEREON ARE REFERRED TO GEODETIC DATUM.

2. ELEVATIONS FOR MANHOLE COVERS AND CATCH BASINS HAVE TO
BE INDEPENDENTLY CONFIRMED BEFORE THEY CAN BE ACCEPTED
FOR FINAL DESIGN OR CONSTRUCTION PURPOSES.

3. IT IS THE RESPONSIBILITY OF THE USER OF THIS INFORMATION TO
VERIFY THAT THE JOB BENCHMARKS HAVE NOT BEEN ALTERED OR
DISTURBED AND THAT THEIR RELATIVE ELEVATION AND DESCRIPTION
AGREE WITH THE INFORMATION SHOWN ON THIS DRAWING.

UTILITY NOTES

1. THIS DRAWING CANNOT BE ACCEPTED AS ACKNOWLEDGING ANY
UNDERGROUND UTILITIES AND IT WILL BE THE RESPONSIBILTY

OF THE USER TO CONTACT THE RESPECTIVE UTILITY AUTHORITIES
FOR CONFIRMATION OR LOCATION.

#2501
"CANADIAN TIRE”

b 1yvd

2. BEFORE ANY WORK INVOLVING PROBING, EXCAVATING, ETC., A FIELD

LOCATION OF UNDERGROUND PLANT BY THE PERTINENT UTILITY
AUTHORITY IS MANDATORY.
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UNSURE IF CB AND MH ARE THE CORRECT ONES
PART 6, 4R-24934

THEY ARE QUITE DIFFERENT FROM THE SITE PLAN PROVIDED WITH INVERT INFO
ALSO WE HAVE SOME LOCATED THAT ARE NOT IDENTIFIED ON SITE PLAN

THIS IS NOT A
VALID COPY
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WITH SEAL

GREENBANK R O A D
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DRAWINGS



i
T I

CONCRETE RETAINING.
WALL TO BE REMOVED

EXISTING CONCRETE TO BE REMOVED

NEPEAN, ON

EXISTING CANADIAN TIRE BUILDING
1 GREENBANK ROAD

ASPHALT TO BE REMOVED —

EXISTING SEWER TO BE REMOVED—__ |

g

EXISTING SIDEWALK TO BE REMOVED:

g

SEE SITE PLAN FOR LINE
PAINTING TO BE REMOVED

NOTES: GENERAL

1

THE CONTRACTOR MUST CONFORM TO AL LAWS, CODES, ORDINANCES, AND REGULATIONS
ADOPTED BV FEDERAL PROVNAL OR MUNCIPAL COVERNENT COUNGLS Ao

GOVERWMENT AGENCIES, APPLYING TO WORK T0 BE CARRED OUT, WHEREVER STAND)

A0S ANDIOR REGULATIONS ARE NENTIONED THEY REFER 70 THER CURRENT VERBIONS.

HODIFCATIONS pramidy

WITH THE LATEST

ZOITION OF THE ONTARIG PROVIGAL STANDARD SPECIFATIONS AND DRAWINGS. (0755

AND OPSD), THE ONTARIO MINISTRY OF ENVIRONMENT AND CLIMATE CHANGE. THE ONTARIO

MINISTRY OF NATURAL RESOURCES, APPLICABLE CONSERVATION AUTHORITIES, THE

MUNICIPAL STANDARD SPECIFICATIONS AND DRAWINGS, AND ALL OTHER GOVERNING

THEY APPLY. INDICATED.
ALL NATERIAL SUPPLIED AND PLACED FOR PARKING LOT AND ACGESS ROAD CONSTRUCTION
SHALL BE TO OPSS STANDARDS AND SPECIFICATIONS UNLESS OTHERWISE NOTED.
'CONSTRUCTION TO OPSS 206, 310 & 314, MATERIALS TO O
THE LOGATION o EXSTING UNDERGROLND MUNIGIPAL SERVIGES AND PUBLIG UTLITES A3
SHOWN ON THE PLANS ARS /ST DETERMINE THE E;

TOONTION, S, MATERAL AND. ELEVATION: G ALy EXISTING. UTILITIES. (GNSITE. oD

‘OFF-SITE) PRIOR TO ANY EXCAVATION WORK. DAMAGE TO ANY EXISTING SERVICES ANDIOR
EXISTING UTILITIES DURING CONSTRUCTION, WHETHER OR NOT SHOWN ON THE DRAWINGS
T

CONTRACTOR SHALL DETERMINE THE EXACT INVERT (GEODETIC ELEVATION), DIAVETER
CION MATERAL OF THE EXSTNG, CoNoUTS
COMIECTIONS. THEY SHALL ALSO GARRY OUT,IF NG
ocAT

7
s

B

10

1"
2

1

DEPTH OF EXISTING UTILITIES AND REPORT ANY DISCREPANCIES OR CONFLICTS TO THE
ENGINEER BEFORE COMMENCING WORK.
» out

THE CONTRACTOR IS RESPONSIBLE FOR THE COORDINATION OF ALL WORK AND ACTIVITIES
WITH OTHERS TRADES AND CONTRACTORS.
THE CONTRACTOR IS CHARGE OF SAFETY ON THE BUILDING SITE, THE
CONTRACTOR IS RESPONSILE FOR PROVIDG ADEQUATE PROTECTION OF THE WORKES,
OTHER PERSON /BLIC, PROTECTION OF MATER|
5 CONDITION THE COMPLETED WORKS AND WORKS 10 B COMPLETED.
THE CONTRACTOR MUST PROVIDE AT ANY TIME!

‘A SUFFICIENT NUMBER OF FENGES, BARRIERS, POSTERS, GUARDS AND OTHERS TO

ENSURE SAFETY.

LIGHTING, VENTILATION ETC.
CONTRACTORis RESPONSIBLE T0 OSTAN THE VARIOUS PERMITSIAPPROVALS REQUIRED 10
COMPLETE ALL iD ACTIVITIES AND BEAR COS
CMITED Tor RORD. GUT PERMITS, SEWER. PERMITS, WATER PERMIT, ETC. AND THEI
ASSOCIATED COSTS,

3

MATERIALS, CUT, FILL
ABUTTING PROPERTY GRADE TO BE MATCHED.
AL EDGES OF DISTURBED PAVEMENT SHALL BE SAW CUT TO FORM A NEAT AND STRAIGHT
LINE PRIOR TO PLACING NEW PAVEMENT. PAVEMENT REINSTATEMENT SHALL BE WITH STEP.
JOINTS OF 300mm WIDTH MINIMUM

CURBS TO BE BARRIER, CONSTRUCTED AS PER OPSD 600,110, EXCEPT WHERE INDICATED
OTHERWISE, ELEVATION AT TOP OF CONGRETE CURS TO BE 150 mm ABOVE THE ASPHALT,

ALL AREAS TO RECEIVE

ER OPSD 600.100.
DGhT DUTY AND HEAVY GUTY ASPHALT PAVEMENTS T0 BE GONSTRUGTED AS PER TABLE O
DRAWING G103

F

®

LEGEND:

EXISTING PROPERTY LINE

STRUCTURE TO BE REMOVED

SEWER TO BE REMOVED

ASPHALT REMOVAL

LANDSCAPE REMOVAL

CONCRETE REMOVAL

m%

EXISTING CURB/RETAINING WALL REMOVAL

NOTES: REMOVALS AND DEMOLITION

1

3
h

10

n

a7,

PRE REMOVAL THE CONTRAGTOR MUST VIST THE PREMISES N ORDERTOBE FULLY AVATE OF
NO CLAMWILL T

THE REQUEST FOR'
PUBLIC UTILITY SERVIGES, SUCH AS GAS, TELEPHONE, POWER, CABLE, SEWERS, WATERMAN,
ETC. BEFORE PROCEEDING WITH WORK, COORDINATE WITH ALL APPLICABLE UTILITY
CONPANEES.

ToBE
‘GURB. ASPHALT, SIDEWALK.

RRY OUT
BECUT. FLL.
'CONCRETE CONFORMING TO OPSS 1350, AND CAPPED.
PLUG ANY

Tose

ABANDONED.

Ve WRECKAGE FROM THE

OFF:
ENVIRONMENT AND CLIMATE CHANGE (MOECC).

LLABORATION WITH A REGIONAL RECYCLING COMPANY.
ALLOTHE DENOLITION WATERALS WLST BE DISPOSED OFF T AT AUTHORZED

HTHE APPLICA
B ABLE TO PROVIDE. T GORES OF THE DISPOSAL
TICKETS TO THE OWNER'S REPRESENTATIVE
SURE MUST BE
THEY WERE 0
DAMAGES HALT NOT
ALLMATERIALS, PRODUCTS AND OTHERS GOMING FROM THE DEMOLITION BELONG TO THE
'CONTRACTOR, UNLESS SPECIFIED OTHERWISE.
COMPLETE ALL
REGUINED TOMAKE THE WORK Cou
TRACTOR WUST PROTEGT AN NAINTAN IN SERVICE THE ExsTIG WORKS W
MUST REMAN INPLACE. I THEY ARE DAiAGED, THE EDIATELY MAKE
THE REPL THE OMNERS

REPRESENTATIVE AND WITHOUT AnnmoNAL T PeNSE 1O THE OWER

BIRDS NESTING PERIOD, WHICH 1S APRIL 13 TO AUGUST 15

DISPOSE OF CONTAMINATED MATERIALS AT APPROPRIATE OFF-SITE FACILITY THAT MEETS

AL CONCRETE ImBACK
INTO THEIR TRUGKS FOR DISPOSAL OFF SITE AT, REGULATOR
urEneNTS,

ENSURE THAT AL EXCAVATED SURPLUS MATERIALS THAT WILL BE
REGURED T0 B DISPOSED OFFSITE BE STOGKPILED TEMPORALLY FOR SAMPLING PRIOR
BEING LOADED OFFSITE.

L WORKS.
TRENCHING, BACKFILLING AND COMPACTING MUST CONFORM TO OPSS 40

OEWATERNG. OF PIPELNE. UTLTY AND ASSOCATED STRUGTURE EXCAVATIONS To B
‘COMPLETED AS PER OPSS 517,

THE CONTRACTOR MUST CONTROL SURFACE RUNOFF FROM PRECIPITATION DURING

(ENCHES AS PER DETAIL
RESTORE PAVEMENT STRUCTURE AND SURFACES ON EXISTING ROADS TO A CONDITION AT
LEAST EQUAL O ORIGIVAL ND TO THE SATISFACTION OF THE MUNGIPAL AUTHORITES,
CLEANLINESS ON THE SITE, INGLUDES THE CONTRACTOR SHALL CLEAN ROADWAYS AT HIS
S DIECTED 5 THE OANER'S REPRESENTATIE, NATEAIALS AND,EQUPMENT
MUST BE LAID OUT IN AN ORGANIZED AND SAFE MANNER. AND ALL MATERIAL, EQUIPMENT AND
TEMPORARY STRUCTURES WHICH ARE NO LONGER NECESSARY FOR THE EXECUTION OF THE

JOB BENGH MARK - CONFIRM WITH
MANTAN  BENCHMARKS AND REFERENCES AS IS. OTHERWISE THESE
REFERENCES WILL BE REPOSTIONED BY A CERTIFIED LAND SURVEYOR AT THE

CONTRACTOR'S EXPENSE.
ALL GROUND SURFACES SHALL BE EVENLY GRADED WITHOUT PONDING AREAS AND LOW

ESSARY.

TO DETERMIN IO AND WVERTS. OF EXISTING DUCK DANKS, ThiS

INFORVATION SHALL IEDIATELY BE PROVIOED.T0 THE COSULTANT PRIOR 10, STARY
UNICIPAL

TO THE CONSULTANT FOR DESIGN REVEM.

AND CROSSINGS (1€ TARY
SEAER, WATER, £1C) THE GONTRAGTOR SHALL DETERMIE THe PRECISE LOGATON AN

¥ EXCAVATIONS

L0 BE REQUIED, I 1S ASSUMED THAT GOUNDIATER MAY SE GONTROLLED 5 SUMP

OBTAIN A PERMIT TO TAKE WATER IF SITE
100 000 LIDAY.

£ PREPARATION INCLUDES

CLEARING, GRUBBING, STRIPPING OF TOPSOIL, DEMOLITION, REMOVAL OF UNSUITABLE

2

CONTRACT MUST THE SITE.
0 ENSURE MITIGATION MEASURES ARE IMPLEMENTED TO REDUCED THE RISK

OF GROLND CONTAMNATION FROM PETROLEUM PRODUCTS

THE GONTRACTOR WUST ENSURE THE FOLLOWING MEASURES ARE IMPLEMENTED

REGAROING THE FANDLING OF CONCRETE

¥ SMALL
'DISPOSED OFF-SITE AT ALOCATION THAT MEETS ALL

EXCESS
REGULATORY REQUIREMENTS;

WETLAND AND SHOULD TAKE PLACE OUTSIDE OF THE WORK SITE

3
3

FOR ALL GEOTECHNICAL WORK, CONTRACTOR TO REFER

.

3.

0

@

BE PREPARED TO INTERCEPT, CLEAN UP, AND DISPOSE OF SPILLS OR RELEASES THAT MAY

PROMPTLY REPORT SP
TO AUTHORITY HAVING WURISDICTION OR INTEREST N SPLL OR RELEASE INCLUDNG
‘CONSERVATION AUTHORITY, WATER SUPPLY AUTHORITIES, DRAINAGE AUTHORITY, RO

AJTHORITY AND FIRE DEPARTMENT

AREAS
A0 PRIOR O SUBSEQUENT WORK OR TRAVEL ON CLEAN ATEAS
DO NOT DISCHARGE DECONTAMINATED WATER, OR SURFACE WATER RUNOFF, OR

WHICH MAY HAVE COME IN CONTACT WITH POTENTIALLY CONTAMINATED

‘GANADIAN TIRE STORE #442, GREENBANK ROAD, NEPEAN, ONTARIO, BY JACQUES, WHITOFRD
AND ASSOCIATES LIWITED, DATED IANUARY 31,2000

THE ENGINEER. EXCAVATE AND REMOVE ALL ORGANIC, MATERIAL AND, DEBRIS LOCATED
WITHIN THE PROPOSED BUILDING, PARKING AND ROADWAY LOCATIONS.

w2

MATERIAL, OFF SITE OR TO MUNICIPAL SEWERS
GONTRAGTOR NEEDS TO SUBMIT A TRAFFIC HANAGENENT PLAN FOR APPROVAL ONE (1
WEEK PRIOR TO ANY WORK WITHIN THE ROW LIS T MEET THE REQUENENTS OF MTO
200 7 THE GONTRAGTOR WL B REGUIRED T0 MPLENENT ALL REGURENENTS OF THE
o aooK Y

HE CONTRACTOR I8 RESPONSIBLE FOR ALL EXCAVATION SACKE

LANDSCAPE AREAS TO BE RENSTATED WITH 150 mm OF TOPSOIL AND SOD IN AGCORDANCE
WITH PSS 502 AND OPSS 803

DURING THE CONSTRUCTION PERIOD THE CONTRACTOR IS RESPONSIBLE FOR INSTALLING
AND MAINTAINING TEMPORARY TRAFFIC SIGNAGE, INCLUDING TRAFFIC SIGNS, TRAFFIC
MARKINGS AND TEMPORARY TRAFFIC LIGHTS, AND FLAGMEN, AS REQUIRED BY THE OWNER.
THE CONSULTANT,THE MUNIIPALTY THE MTO, AND OTHER GOVERNING AUTHORITES
'CONSTRUCT SIDEWALK EXPANSION JOINTS & CONTROL JOINTS AS PER OPSD 31

CONSTRUCT CONGRETE SIOEWALK AS PER OSD 310020 AND 0RSS 551 TAGTILE WALKING
SURFACE INDICATORS PER OPSS 351,

&

Tow AYS PRIOR TO PLAKNED
DATE RO CONNEGTION T6 EXSTING STORM SEWERS, SANTARY SEWERS, D WATERMAN
‘CONNECTION TO EXISTING TO TAKE PLACE IN THE PRESENCE OF APPROPRIATE MUNICIPALITY
(OF CASSELMAN STAFF.

TURNER
FLEISCHER

7 Loama Ros

oo O s e

s 222
e

e e s s

P PARSONS

TOPOGRAPHIC INFORMATION & BENCHMARK

SURVEY COMPLETED BY ANNIS, OSULLIVAN, VOLLEBEKK
LTD. ON NOVEMBER 9, 2022. ELEVATIONS SHOWN ARE
‘GEODETIC AND ARE REFERRED TO THE CGVD28 GEODETIC
DATUM, DERIVED FROM CONTROL MONUMENT NO. 019680071
HAVING AN ELEVATION OF 99 7421

FESSIEDTORSTE P PP
s s esrorsT L Ce
BescReTon

2501 GREENBANK RD
CANADIAN TIRE STORE EXPANSION

BARRHAVEN, ONTARIO

REMOVAL PLAN

1900 DO 12250060
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B ——
EXISTING WAREHOUSE PROPOSED WAREHOUSE
B BUILDING ADDITION |
.
|
9
|
EXISTING CANADIAN TIRE RETAIL AND 1
AUTOMAOTIVE CENTRE

EXISTING SERVICE CENTRE
GROUND FLOOR

“oqentorsoa

— ST

EXISTING OFFICE

PROPOSED ROOF DRAIN CONNECTION.
INV. =97,

STM 6.4m - 300mmO @ 2.00%
|

PROPOSED RETAIL
GROUND FLOOR
BUILDING ADDITION

150mm@ SUBDRAIN TO BE
CONNECTED IN RYCB-2

9 7 ”"E !
sw.nv. = o7 08 ||
o T

. w =

Lt
NEW STORM PIPE AT

TSES g alsEXISTING MH INVERT

=
=
=
=
=
1=

EXTENT OF 5P

1
PROPOSED SEASOI
~ SOIL COMPOUND

I
[T

EXISTING STORMTECH CHAMBER AS PER|
NOVATECH DRAWING No. 113199-GP

EROSION AND SEDIMENT CONTROL MEASURES:

+ CONTRACTOR IS RESPONSIBLE FOR ALL INSTALLATION, MONITORING, REPAIR AND REMOVAL OF
LL IMPLEMENT BEST
i

SEOMENT AND EROSION CONTROL PLAN OBJEGTIVES:
« PREVENT SOIL EROSION. THIS CAN RESULT FROM STREAVING RAIN WATER OR WIND EROSION

DURING CONSTRUCTION,
PREVENT SEDIMENT DEPOSITS IN THE SEWER PIPES AND NEARBY COLLECTING STREAMS (AS
APPLICABLE

« PREVENT AIR POLLUTION FROM PARTICULATE MATTER AND DUST.

1. PRIOR TO START OF CONSTRUCTION:

PRIOR TO THE REMOVAL OF A

2. DURING CONSTRUCTION:

SEDIMENT MEASURES
WHEN SEDIMENT AND EROSION CONTROL MEASURES MUST BE REMOVED TO COMPLETE A
FORTION OF THE WORK. THE ‘SAME MEASURES MUST SE RENSTATED UPON THE WORKS
COMPLETION.

RK TO BE DONE IN THE VICINITY OF MAJOR WATERWAYS TO BE CARRIED OUT FROM JULY

AND SEPTEMBER ONL)

MINIMIZE THE EXTENT OF DISTURED AREAS AND THE DURATION OF EXPOSURE.

PROTECT DISTURBED AREAS FROM RUNOFF.

PROVIDE TEMPORARY COVER SUCH AS SEEDING OR MULCHING IF DISTURBED AREA WILL NOT

BE REHABILITATED SHORTI

INSPECT STRAW BALE FLOW GHECK DAV, SILT FENCES, ST SACKS, AND CATCH BASIN SUMPS
o

LAN TO 8E

L STOCKPILES.
50 NOT LOCATE TORSOIL PILES AND, EXCAVATION MATERIAL GLOSER THAN 25m FROM ANY

AL SILT FENCE (1S

AREAS 70 BE DISTURBED.
« INSTALL FILTER GLOTH ON DOWNSTREAM MANHOLE COVERS.
INSTALL ILTERS IN

AL
INSPECT MEASURES IMMEDIATELY AFTER INSTALLATION.

THE GONTRACTOR MUST SET UP THE MEASURES INDICATED ON THE PLAN, INSPECT THEM
FREQUENTLY AND CLEAN AND REPAIR OR REPLACE THE DETERIORATED STRUCTURES. AT THE
ENDOF
TEMPORARY STRUCTURES AND RECONDITIONING THE AFFECTED AREAS

WHICH 1S TO BE PAVED BEFORE THE PILE IS REMOVED. ALL TOPSOIL

PILES ARE THEY ARE 0 GROW
(LONGER THAN 30 DAYS) cover
TARPS, STRAW FABRI TRANSPORT

BY WIND ANDIOR STREAMING RAIN WATER
CONTROL WING.BLOWN DUST OFF SIT T AGCPTABLE LEVELS Y SEEDING TOPSOLL PILES
AREAS TEMPORARILY (PROVIDE Wi QuIED). O O

AL CHLORIGE (TYPE | 6P 2501 AND GANICOSE 15 AND

CONTRACTOR To APLY

ACCORDANCE
AL EROSION CONTROL STRUCTURE TO REMAIN IN PLACE UNTIL ALL DISTURBED GROUND
SURFAGES HAVE BEEN STABILZED EITHER BY PAVING O RESTORATION OF VEGETATIVE
GROUND COVER SEDI E SILT SACKS MUST BE MAINTAINED AND CANNOT B
REMOVED UNTIL ALL LANDSCAPING AREAS ARE COMPLETED,

O ALTERNATE ETHODS OF EROSION PROTECTION SHALL B PERMITTED UNLESS APPROVES
BY THiS CONSUL

CONTRACTOR RESPONSIBLE FOR MUNIGPAL ROADWAY AND SDEWALK 70 OF GLEANED OF ALL
SEDIMENT FROM VEHICULAR TRACKING ETC. AT THE END OF EACH WORK DAY.

DURING WET CONDITIONS. TIRES OF ALL VEHICLESIEQUIPMENT LEAVING THE SITE ARE TO BE.
SCRAPED,

ANY MUDIMATERIAL TRACKED ONTO THE ROAD SHALL BE REMOVED IMMEDIATELY BY HAND OR
RUBBER TIRE LOADER.

TAKE ALL NECESSARY STEPS TO PREVENT BUILDING MATERIAL, CONSTRUCTION DEBRIS OR

LD O
‘CONSTRUGTION AND PROCEED IMMEDIATELY TO CLEAN UP ANY AREAS SO AFFECTED

PROVIDE GRAVEL ENTRANCE WHEREVER EQUIPMENT LEAVES THE SITE TO PROVIDE MUD
TRACKING ONTO PAVED SURFACES. GRAVEL BED SHALL BE A MINIMUM OF 10m LONG, 4m WIDE,
AND 0.15m DEEP AND SHALL CONSIST OF COARSE MATERIAL. NAINTAIN GRAVEL ENTRANCE IN
GLEAN CONDITION.

3. AFTER CONSTRUCTIO!

STMg6n] - zsammya @200%
i\l

ScAiE: 140

°
ol
Al
o
— s — 5 o—
— ST —— 5T e—

OC

EXISTING PROPERTY LINE

EXISTING WATERMAIN

EXISTING V&VB

EXISTING FIRE HYDRANT

EXISTING CATCH BASIN

EXISTING SANITARY SEWER AND MAINTENANCE HOLE

EXISTING STORM SEWER AND MAINTENANCE HOLE

PROPOSED STORM SEWER AND MAINTENANCE HOLE

PROPOSED REAR YARD CATCH BASIN

PROPOSED CENTERLINE SWALE WITH
'SUBDRAIN 150mm@

PROPOSED DEPRESSED CONCRETE CURB

PROPOSED BUILDING ADDITION OUTLINE

SILT SACK PER DETAIL D1

FLEISCHER

TURNER

i Rosa
Torent, O W03 5
6425 2222

Bt

PSOIL AND SEED.
ALL SEDIMENT AND EROSION CONTROL MEASURES TO BE REMOVED
F WORK AND AFTER DISTURBED AREAS HAVE BEEN

INSPECT AND CLEAN CATCH BASIN SUMPS AND STORM SEWERS.

BY THE CONTRACTOR

NOTES: SEWER

CONTRACTOR O CONFIM ELEVATION OF EXSTING STORM AND SANTARY SEWERS AT

BEFORE COMENGNG AT TIORK.

TO THE ENGINEER

L WOR
PIPE MATERIAL TO BE PV

AS APPLI

e AND 410

S 1841, UNLE

OTHERWISE. PV SEWERS TO BE INSTALLED PER OPSD 802,010 (MODIFIED), BEDDING AND.
COVER MATERIALS TO BE PSS 1010 GRANULAR ' CRUSHER RUN LIMESTONE BEDDING
OMPACTED TO 95°% SPMDD.

AL

THAN 1
PIPE BACKFILL MATERIAL TO BE APPROVED NATIVE MATERIAL OR SELECT SUBGRADE
MATERIAL IN CONFORMANGE WITH OPSS 212.

To8E

orsD 701010,

HANTENANGE HOLES 10 SE NSTALLED PE 0PSS 407

ALLCATCH

by
CATCH BASINS T0 B INSTALLED PR 0P 417

05010,

EXCAVATING, BACKFILLING, AND COMPACTING REQUIRED FOR MAINTENANCE HOLES, CATCH

2
ARE TO BE BACKFILLED WITH OPSS GRANULAR " COMPACTED TO 56% SPADD. JOINTS

THEY

OPSD 401.010 TYPE & AND CAST IRON CATCH BASIN COVER AS PER OPSD 400,020

ComiECTIONS ToTHE

. TO THE CONSULTANT ENGINEER D THE Gy o

AEPROVAL AL TSt ResuLTS PERFORUED O THE

INTERNAL SER

ComEcTioNTo THe o SERICES. CO.ORDNATEWITH TOUN AS REGURED

THE BUILDING.

AL SEWERS TOBE COTY

INSPECTED BY THE CONTRACTOR AS P

GOPIES O THE SPECTION REPORT WUST BE PROVIDED O THE CONSULTANT AND THE

C.CTV. INSPECTION IN DVD FORMAT

(KO WL
MAINTENANCE HOLES.

ID OF THE PARKING.

1
LOT PARALLEL T0 GREENBANK(SEE PLAN O102), TO BE KEPT AND PROTECT. FREE OF ANY

STORM SEWER STRUCTURE TABLE
STRUCTURE No.|  STRUCTURE DETALLS ELEVATIONS (m) | NORTHING | EASTING
e = 10058
CONCRETE MANHOLE
MHST-1 5014866.96 | 363990,18
1200mm 0PSD 701010 | NV NE = 9781
7 RYCB 375mm T/C = 99.96
RYEB-2 CITY OF OTTAWA S31 INV Sw = g7.98 | 5014871.28 | 36400661
EX T/G = 100.26
EX INV SW = 97.33
EX. MH-15A EXSTING STRUGTURE | EX NV SW = 9733 | 5014882.64 | 363991.18
NEW INV SE = 97.40

»

TOPOGRAPHIC INFORMATION & BENCHMARK
SURVEY COMPLETED BY ANNIS, OSULLIVAN, VOLLEBEKK
L7D. ON NOVEMBER o

szcoemic v

FAVING A ELEVATION OF 897420

HOWN ARE
ARE REFERRED TO THE COVOZE GEQDETIC
FRON CONTROL MONUMENT NO, 019630071

DEsCRPTION

2501 GREENBANK RD
CANADIAN TIRE STORE EXPANSION

BARRHAVEN, ONTARIO

EROSION/SEDIMENT CONTROL PLAN

SITE SERVICING &

|As indicated

19005 DO7-12.23.0060




Ty —— “;:- :
e S i A

NEW HEAVY-DUTY ASPHALT
MATCH EXISTING ASPHALT

PERDETALDZ |\
| gy

|

RELOCATED CONCRETE

RETAINING WALL
TOP OF WALL = 100.50m rove..
REFER TO SITE PLAN =

—
EXISTING SERVICE CENTRE
GROUND FLOOR

N L e

|: NEW REINFORCED CONCRETE SLAB PER STRUCTURAL
T MATCH EXISTING SLAB ELEVATION

EXISTING WAREHOUSE

Fx\sme OFFICE \!

MATCH EXISTING CONCRETE PAD
ALONG NEW RETAINING WALL

EXISTING CANADIAN TIRE RETAIL AND
UTOMAOTIVE CENTRE

NEW CONTROLLED ROOF DRANS ———
GEAREA ___—— |

=012ha
RUNOFF COEFFICIENT, (5yr) =090

NEW CONCRETE SIDEWALK
HEIGHT OF CURB VARIES "\

——— MATCH EXISTING SIDEWALK WITH
TRANSITION FROM PROPOSED
SIDEWALK TO EXISTING

DEPRESSION

e i st
T o A —

=

~;’ e

C o s s EZ [ e
k MATCH EXISTING ASPHALT PER DETAIL Dz/&?

— EXISTING ASPHALT TO REMAIN FOR
NEW E-COMM PARKING SPACES

D

i1 newsoroseo
s SPEED BUMP.
5

A

—ts

B e

NEW PAINTED /*:'

CROSSWALK

ExteNT or bea

EXISTING ASPHALT TO REVAIN
- FOR NEW LARGE PARCEL—
PICK-UP PARKING SPACES.
I

e
NEW PROPOSED
— SPEED BUMP.

MATCH EXISTING ASPHALT PER DETAIL D2

PROPOSED FENCE SEE ARCHITECT

LAN FOR SPECIFICATION

Exﬁwof &7 -

PROPOSED SEASONAL
~ SOIL COMPOUND

PROPOSED WAREHOUSE
BUILDING ADDITION |

I oy
il
Ia
H

PROPOSED RETAIL

GROUND FLOOR

BUILDING ADDITION

o]

PAVEMENT STRUCTURES
MATERIAL LIGHT DUTY | HEAVY DUTY | COMPACTION
Asphaltic Concrete Surface Course: HL3 38 mm 38 mm >97%
Asphaltic Concrete Binder Course: HL8 50 mm 75 mm >97%
Granular Base: OPSS 1010 Granular A (crushed limestone) 150 mm 150 mm 100%
Granular Sub-base: OPSS 1010 Granular B, Type | 250 mm 300 mm 100%

FROM: GEOTECHNICAL INVESTIGATION, PROPOSED BUILDING STORE #442, GREENBANK ROAD, NEPEAN,

ONTARIO, BY JACQUES, WHITFORD LIMITED. DATED JANUARY 31, 2000

*MINIMUM PAVEMENT COMPACTION BASED ON MARSHALL BULK DENSITY TEST

**BASED ON STANDARD PROCTOR MAXIMUM DRY DENSITY (SPMDD)

| newswae ORANAGE AREA
AREA= 0075 h
-RuNoFFCOEFF\CIENY (v 020

APPROX SWALE TOP OF SLOPE
MATCH EXISTING GRADING

NEW REINFORCED CONCRETE

‘SLAB FOR RELOCATED FROST

SHADER PER STRUCTURAL

MATCH EXISTING PAVEMENT

ELEVATION N
5

EXISTING CONCRETE
k., 7 XcumeTose proTecT
./,,;. AND PRESERVED

LEGEND:
EXISTING PROPERTY LINE

TERRACE (3:1 MAX)

PROPOSED CENTERLINE SWALE WITH
SUBDRAIN 150mm@

e EXISTING GRADE
= PROPOSED GRADE
g PROPOSED GRADE TOP OF CURB
LD PROPOSED SWALE CENTERLINE GRADE

5% PROPOSED SLOPE DIRECTION AND PERCENTAGE

PROPOSED LIGHT DUTY PAVEMENT

PROPOSED HEAVY DUTY PAVEMENT

PROPOSED CONCRETE SIDEWALK

PROPOSED REINFORCED CONCRETE
SLAB PER STRUCTURAL

PROPOSED FENCE SEE ARCHITECT PLAN

ASPHALTIC CONGRETE (LIGHT DUTY):
S
S

E
EXISTING- o
Asvmu\ aa

ExsTNG
GRANULAR

sage
S5 GRANULAR
syBeAsE (atT ouTy)
SRt CRARDLAR B e
SyBoASE EAY BUTY)
A SRR e

039 039

ASPHALTMLLNG.- 38
St

Ao ooy

Ao peaoum
o LS

)
‘SAW-CUT FULL
‘SEPTH OF
X ASPHAL

A

NEW TO EXISTING PAVEMENT
PERPENDICULAR TRANSITION TREATMENT
NS,

mﬂsﬂmm

SLoPE winn 20 SLOPE WITHNZ 08 ANDTO%

e

i

| 2o ciear stone.

COMPLETE WITH FILTER GLOTH

TRRGO BT

NONMOVEN GEOTEXTILE FOR
'SUBDRANS OF 200mmd OR GREATER

crosssecTion vew

ore:
T ALL DIVENSION ARE IN MILUMETERS UNLESS OTHERWISE N
WOVEN GLASS 1 GEOTEXTILE SHALL BE USED.

4 PERFORATED SUBDRAN TO BE INSTALLED AT MININUI 0.5% SLOPE.

SWALE WITH SUBDRAIN
NTS.

PARSONS (ﬁD(&

TURNER
FLEISCHER

57 Loar Roas

e

TOPOGRAPHIC INFORMATION & BENCHMARK

SURVEY COMPLETED BY ANNIS, OSULLIVAN, VOLLEBEKK
LTD. ON NOVEMBER G, 2022. ELEVATIONS SHOWN ARE

ERRED TO THE CGVD28 GEODETIC
DATUM, DERIVED FROM CONTROL MONUMENT NO. 019630071
HAVING AN ELEVATION OF 99.742m,

2501 GREENBANK RD
CCANADIAN TIRE STORE EXPANSION
BARRHAVEN, ONTARIO

GRADING PLAN

9005 D07 12250060
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TURNER
FLEISCHER

67 Losmi Rosd
Toront, ON. W38 278
T 416 425 2222
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£ - 8 iiﬁﬁﬁ S8 TOPOGRAPHIC INFORMATION & BENCHMARK
g1 g i Survey couptereo ey auns_osuua, vousei
AR o E§§§!§;gu 70 O NOVEWGER. 97 2002 ELEVATIONS SHOWN ARE
o § 83 2 e 3 AL CAENSENS ARE N AALMETRED uE30 oo OGRS m.
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SILT SACK DETAIL e H % £ IR G e

i

""“STANDARD TRENCH REINSTATEMENT oy s SINGLE TRENCH i
IN PAVED SURFACE (SEWER & SEWER SERVICES) [

PARSONS MONOLITHIC CONCRETE CURB
D1 /AND SIDEWALK

[ p—" — —}

e G o it

Fad e A L N
T =] _ b
e =y oty T T T
=T= T ! ! !
Granuar E 20251026 _|RE 1SSUED FOR SITE PLAN APPLICATION

o T G 13 JSSUED FOR STE PLA APPLICKTION
G bEsCRPTON

8 Precast concrete components shal be according
1o GPSD 701,030, 707031, o 701.032.

© Strcire sxcoeding 5.0m in dopn snct ncloce
sofety plotform occording to OPSD 404.020.
D Pipe support ccording to OPSD 708.020. Flat cop
T, e o et PO 7 iy e
F o st it ond frame insalaton. i ! 2501 GREENBANK RD
S — G Al dimensions are nomina. CANADIAN TIRE STORE EXPANSION

+ ko e s s s s H Al dimensions are in millmetres
. nown.

Gt

H—‘-LJ [ —TI J,

s SECTION AA i

STANDARD CIRCULAR FRAME e CATCH BASIN
FOR MAINTENANCE HOLES S MAINTENANCE HOLE COVER
MODFIED 0PS0-401 620) owon (MODIFIED OPSD-401.020)

C_PRECAST FLAT cAP BARRHAVEN, ONTARIO

PRECAST CONCRETE
CATCH BASIN - ELBOW oo

FOR REAR YARD, DITCHED PIPE =T MAINTENANCE HOLE

AND LANDSCAPING APPLICATIONS __ [wam s 1200mm DIAMETER

OPSD 701.010

DETAILS

478461
2022-09-23
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