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1 Introduction

1.1 Scope

Arcadis Professional Services (Canada), hereinafter referred to as Arcadis, has been retained by Cisco Systems
Inc., hereinafter referred to as Cisco, to prepare the necessary engineering plans, specifications and documents
to support the proposed Site Plan Application for a new Mechanical Auxiliary Building on the subject lands in
accordance with the policies set out by the Planning and Development Branch of the City of Ottawa. This Brief will
present a detailed grading and servicing scheme to support the development of the property and will include
sections on-site grading, water supply, wastewater management, minor and major stormwater management, and
erosion and sediment control.

1.2  Subject Site

The proposed development is located at 2000 and 3000 Innovation Drive within ward 4 Kanata. It is described as
Block 3 and Part of Block 11, Registered plan 4M-1075 and part of block 5 registered plan 4m-1104, City of Ottawa.
The land in question covers approximately 7.84 ha and is fronted by Innovation Drive to the South.

Please refer to Figure 1, below, for more information regarding the site location.

Figure 1 Subject Site Location

The subject property comprises two interconnected, two-story office and laboratory buildings. The exterior features
include large asphalt-paved parking areas, landscaped grass margins, a sports field, an amenity area and a
stormwater retention area. The property is fully serviced by the private services extending from the City of Ottawa’s
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municipal infrastructure, including water, sanitary, storm , hydro, and telecommunications. The site is zoned General
Industrial Subzone 6.

Cisco plans to construct two connected buildings on the subject property, with approximate areas of 275 m? and
800 m?, respectively. The facilities will house cooling, power, mechanical, electrical, and telecommunications
infrastructure to support current and future operations of the computing laboratories located in the existing OTT01
building.

A new drive aisle will branch from the existing one that runs alongside the OTTO01 building, providing the primary

vehicular access to the proposed facility. Pedestrian pathways will encircle the building and be complemented by
enhanced soft landscaping. The site plan for the proposed development is included in Appendix A.

1.3 Previous Studies

Design of this project has been undertaken in accordance with the following report:

*  Northtech Campus Stormwater Management Implementation Plan, prepared by Novatech Engineering
Consultants, final submission January 2000

An engineering pre-consultation with the City of Ottawa was held in May 2025 regarding the proposed development.
Notes from this meeting is included in Appendix A. It should be noted that record drawings exist for each phase
of the development from both Novatech Engineering and David McManus Engineering. Cisco and City archives
were unable to find records of the Site Servicing and/or Stormwater Management Reports.

14 Geotechnical Considerations

Golder Associates Ltd. prepared a geotechnical investigation for the site. The objectives of the investigation were
to prepare a report to:

*  Determine the subsoil and groundwater conditions at the site by means of test pits and boreholes
« To provide geotechnical recommendations pertaining to the design of the proposed development including
construction considerations

The geotechnical investigation report 991-2238 Revision No. 3. Dated January, 2000 confirmed that the site
consists of topsoil underlain by a layer of fill, over a deep deposit of silty clay. Groundwater level measured in the
standpipes in the boreholes ranged from 1.0 m to 1.5 m below the existing ground surface.

The report contains recommendations which include but are not limited to the following:
»  Fill used for grading beneath the proposed development to meet OPSS Select Subgrade Material compacted

to at least SPMDD
. Pavement Structures as identified below
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Table 1-1 Pavement Structure — Car Only Parking Areas

HL3 Surface Course 50 mm
OPSS Granular A Base 150 mm

OPSS Granular B Type Il Subbase | 300 mm

Table 1-2 Pavement Structure — Access Lanes, Fire Routes and Heavy Truck Parking Areas

HL3 Surface Course 40 mm
HL8 Surface Course 50 mm
OPSS Granular A Base 150 mm

OPSS Granular B Type Il

Subbase 450 mm

The report contains recommendations which include but are not limited to the following:

»  Pipe bedding and cover: The pipe bedding for water and sewer pipes is to be placed on at least 150 mm of
OPSS Granular A material. Where unavoidable disturbances to the subgrade surface occur, it may be
necessary to place a sub-bedding layer consisting of 300 mm of compacted OPSS Granular B Type Il beneath
the Granular A Bedding. The bedding layer should extend to the spring line of the pipe. Cover material, from
the spring line to at least 300 mm above the obvert of the pipe should consist of OPSS Granular A or Granular
B Type | with a maximum particle size of 25 mm. The bedding and cover materials should be placed in
maximum 300 mm thick lifts compacted to a minimum of 95% of the material’s SPMDD.

»  The excavation side slopes above the groundwater level extending to a maximum depth of 4 m should be cut
back at 1H:1V or flatter.
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2 Water Supply

2.1 Existing Conditions

The 2000 Innovation Drive property is currently serviced by a private 305mm diameter PVC watermain, extending
from the Municipal 406 mm PVC within Innovation Drive. A 203 mm diameter water service branches from the 305
mm watermain to the OTTO01 building. In addition to servicing the building, the 305 mm watermain provides service
for two private hydrants located south and northeast of the existing building. The watermains fall within the City of
Ottawa’s pressure district, Pressure Zone 3W.

2.2 Proposed Water Plan

Water demand for the MAB will consist of the proposed cooling towers, the chilled makeup water system, and
domestic demand for a service sink. As per the Mechanical Engineer's plans, the water system will be extended
from the existing office building to provide service to the cooling towers. Domestic water servicing for the proposed
mechanical and electrical building will be provided by a 76mm PVC water lateral extending from the existing
building. Refer to the general plan of services Drawing C-001.

The anticipated demands for the parcel will exceed 50 m3/day, necessitating a second connection to the existing
watermain. A new 305 mm diameter PVC watermain is proposed to connect to the existing 406 mm municipal
watermain separated from the existing private main by an isolation valve in the ROW. The isolation valve will be
within a valve chamber conforming to City Standard W2. Please refer to Drawing C-001.

2.3 Design Criteria

2.3.1 Water Demands

Water demands for the development were assessed by estimating both existing demands for the OTT01 building
and new demands from the MAB. The existing water demands have been calculated based on light industrial rates
with a gross area of 3.13 ha. Consumption rates are taken from Tables 4.1 and 4.2 at the Ottawa Design Guidelines
— Water Distribution and are summarized as follows:

* ICl Average Day Demand 35,000 l/gross ha/day
e |IClI peak Daily Demand 52,500 l/gross ha/day
e |ICl Peak Hour Demand 77,000 l/gross ha/day

The Mechanical Engineer has indicated that the peak demand for the MAB will be a constant demand of 4.42 I/s
(70 usgpm) during warm weather months. This peak demand is for makeup water to the chilling towers. The
calculations have been included in Appendix B.
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A watermain demand calculation sheet is included in Appendix B and the total water demands are summarized as
follows:

*  Average Day 5.68 /s
¢ Maximum Day 6.32 /s
*  Peak Hour 7.84 /s
2.3.2 System Pressure

The Ottawa Design Guidelines — Water Distribution (WDGO001), July 2010, City of Ottawa, Clause 4.2.2 states that
the preferred practice for design of a new distribution system is to have normal operating pressures range between
345 kPa (50 psi) and 480 kPa (80 psi) under maximum daily flow conditions. Other pressure criteria identified in
Clause 4.2.2 of the guidelines are as follows:

Minimum Pressure Minimum system pressure under peak hour demand conditions shall not be less
than 276 kPa (40 psi)
Fire Flow During the period of maximum day demand, the system pressure shall not be less

than 140 kPa (20 psi) during a fire flow event.

Maximum Pressure In accordance with the Ontario Building/Plumbing Code, the maximum pressure
should not exceed 552 kPa (80 psi). Pressure reduction controls will be required
for buildings where it is not possible/feasible to maintain the system pressure
below 552 kPa.

Water Age A total travel time of 5 days or less during basic day demand is reasonable. A
residence time of 8 days should not be exceeded.

2.3.3 Fire Flow Rates

The electrical and mechanical buildings are to be Type Il non-combustible construction with a 1-hour fire resistance
rating assembly, sprinkler system and combustible occupancy. The existing OTTO01 building has been determined
to be of Type Il non-combustible construction with a sprinkler system and limited combustible occupancy.

Calculations using the Fire Underwriting Survey (FUS version 2020) were conducted to determine the fire flow
requirement for the site. The analysis considered fire demands for the existing OTTO01 building, MAB electrical
building and MAB mechanical building. Results of the analysis provides a fire flow rated of 12,000 I/min (200 I/s),
5,000 I/min (83 I/s) and 8,000 I/min (133 I/s), respectively. A copy of the FUS calculations is included in Appendix
B.

234 Boundary Conditions

The City of Ottawa has provided the hydraulic boundary conditions for the watermain within Innovation Drive for
current pressures. A copy of the boundary conditions is included in Appendix B and summarized as follows:
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Table 2-1 Hydraulic Boundary Conditions

Hydraulic Head —

Criteria Innovation Drive Pressure (psi) Pressure (kPa)
Max HGL

130. 4 psi 450.9 kP
(Basic Day) 30.3m 65.4 psi 50.9 kPa
Peak Hour 125.7m 59.0 psi 406.8 kPa
Max Day + 53.0 psi
Fireflow 121.5m 365.4 kPa

(12,000 L/m)

Ground elevation: 84.3 m

2.3.5 Hydraulic Model

A computer model for the subject site has been developed using the InfoWater program. The model includes the
existing water network under the proposed demands and boundary condition at Innovation Drive.

2.3.6 Hydraulic Analysis

The hydraulic model was run under basic day, peak hourly and fire flow conditions to determine the expected
operating pressures for the site. Results of the analysis for the site are summarized in Section 2.3.2 and the water
model schematic and model results are included in Appendix B. As per the City of Ottawa Water Design Guidelines,

2.3.7 Modeling Results

The hydraulic model was run under basic day, maximum day with fire flows and under peak hour conditions.
Results of the hydraulic model are included in Appendix B and summarized as follows:

e Basic Day (Max HGL) Pressure Range 422 kPa to 426 kPa
e Peak Hour (Min HGL) Pressure Range 378 kPa to 381 kPa
*  Max Day Pressure Range + Fire Flow 288 kPa to 336 kPa

A comparison of the results and design criteria is summarized as follows:

Maximum Pressure No nodes in basic day scenario exceed 552 kPa (80 psi), therefore no pressure reducing
control is required for the buildings in this development.

Minimum Pressure All nodes in the model exceed the minimum value of 276 kPa (40 psi) during normal
operating conditions.

Fire Flow The required fire flow can be provided through two existing private hydrants located on the
site and two municipal hydrants on Innovation Drive. All nodes will exceed the 138 kPa (20
psi) requirement during the maximum day plus fire flow scenario.

www.arcadis.com

https://arcadiso365.sharepoint.com/teams/ch-103100431/Shared Documents/Project/05 Project execution/Deliverables/Civil/Reports/2026-05-08 - SPC Subm2/CTR_Cisco MAB_Design_Brief.docx 7



Cisco Ottawa Campus — Design Brief

3 Wastewater Disposal

3.1 Existing Conditions

There is an existing private 200 mm diameter PVC sanitary sewer which extends from the Municipal 250 mm
diameter PVC sewer within Innovation Drive. The sewer is routed through the site just east of the existing OTTO1
building. A 200 mm diameter sanitary service lateral extends from the sewer to service the existing building. Effluent
flows from the site are tributary to the March Road Collector sewer.

3.2 Design Criteria

The sanitary sewers for the subject site will be based on the City of Ottawa design criteria. It should be noted that
the sanitary sewer design for this study incorporates the latest City of Ottawa design parameters identified in
Technical Bulletin ISTB-2018-01. Some of the key criteria will include the following:

*  Average Institutional = 28,000 L/Ha/day
*  Peak ICI flow factor =1.5if ICl area is > 20% total area
1.0 if ICl area is < 20% total area
* Inflow and Infiltration Rate =0.33 I/s/ha
¢ Minimum Full Flow Velocity =0.60 m/s
e Maximum Full Flow Velocity =3.0m/s
*  Minimum Pipe Size = 200 mm diameter (for ICI lands per OSDG)

Peak design flows for the development have been evaluated by combining the existing demand from the OTTO01
building and the proposed demand for the MAB. The Mechanical Engineer has indicated that the expected sanitary
load from the MAB will consist of blowdown from the cooling tower system, sprinkler drainage for the electrical room
and domestic load from a janitor’s closet.

Effluent flows from the existing office building are estimated to be 2.55 I/s using the parameters noted above. The
Mechanical Engineer has indicated that the cooling towers, sprinkler drainage and domestic loads will produce a

peak effluent demand of 6.04 L/s. The resultant peak effluent flow for the development is expected to be 8.59 I/s.

Please refer to Appendix C for supporting materials.

3.3 Recommended Wastewater Plan

Sanitary servicing for the proposed mechanical auxiliary building will consist of a 150 mm PVC service connection
extending from the existing 150 mm PVC sewer at normal depth and slope. The lateral has been designed using
the criteria noted above in section 3.2 and outlet via the existing sanitary network connection to the sanitary sewer
within Innovation Drive.

A copy of the sanitary sewer design sheet can be found in Appendix C. Based on the design sheet; the existing
200 mm diameter sewer has capacity to accommodate the 8.59 I/s peak flow. Flow monitoring for the site will
continue to be provided via an existing sanitary maintenance structure located just inside the property line. City
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Staff is to advise of any downstream capacity constraints for the Municipal sanitary sewer network. Please refer to
the General Plan of Services Drawing C-001 for further details.
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4 Site Stormwater Management

4.1 Existing Conditions

The subject site is located within the Shirley’s Brook watershed, a tributary to the Ottawa River. The site is
currently served by a storm sewer network ranging in diameter from 200 to 450 mm. The network conveys
surface runoff to a municipal ditch fronting the site, which is collected by a ditch inlet catchbasin in the Innovation
Drive ROW. Runoff from the sewer discharges to a watercourse approximately 250m southeast of the site.

The limits of site works have been used to evaluate the impact of the proposed development on the existing
conditions. Within these limits, three primary runoff areas have been identified and evaluated for their flows during
existing conditions (pre-development):

» Area A1: Surface runoff travels overland to the naturalized stormwater management facility located northwest
of OTTO1. Minor system flows infiltrate through the permeable surface of the storage area, while major
system flows area retained on-site and overflow into a raised ditch inlet catch basin. There is an existing 4 m
easement in place for the catchbasin lead. Runoff collected in the catchbasin is conveyed through the storm
sewer network to the site outlet.

» Area A2: A landscaped area with a sidewalk located between the OTTO01 building and the existing parking lot.
Runoff is collected by a swale and catchbasin, which discharges uncontrolled to a 375 mm diameter storm
sewer within the drive aisle and ultimately the site outlet.

» Area A3: A section of land which flows overland toward the eastern parking lot. Curb cuts provide a path for
drainage to flow into a swale along the eastern property line, which conveys runoff toward the site outlet.

Please refer the Storm Drainage Area Plan in Appendix D.

4.2 Design Criteria

The stormwater system was designed following the principles of dual drainage, making accommodations for both
major and minor flow. The on-site minor system design criteria identified below is consistent with the current City
of Ottawa Sewer Design Guidelines

Some of the key criteria include the following:

e Design Storm 1:5year return (Ottawa)
* Rational Method Sewer Sizing
* Initial Time of Concentration 10 minutes
*  Runoff Coefficients
- Landscaped Areas C=0.20
- Granular Areas C=0.60
- Asphalt/Concrete C=0.90
- Roof C=0.90
«  Pipe Velocities 0.80 m/s to 6.0 m/s
*  Minimum Pipe Size 250 mm diameter

(200 mm CB Leads)
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4.3 Proposed Storm Sewers

New minor storm sewers for the subject site will be sized using the rational method and the City of Ottawa 100-year
event.

The proposed development will maintain the same general drainage pattern with post-development areas B1, B2,
and B3 corresponding directly to the outlets of A1, A2 and A3, respectively.

Area B1, the post-development equivalent of Area A1, is primarily comprised of the MAB roof, soft landscaping,
semi-permeable gravel, a new drive aisle and concrete pads. In accordance with existing conditions, stormwater
runoff will be conveyed through the site primarily via positive surface drainage. Based on calculations in section
4.4, runoff conveyed to the swm area is expected to decrease; therefore, minor-system flows are expected to
infiltrate in accordance with existing conditions. The existing ditch inlet catchbasin, which is responsible for
conveying major system flows, is proposed for removal and replacement with a new ditch inlet catchbasin within
the storm area. The top of grate elevation is to remain the same to ensure major system flows pond to the same
elevation before discharging to the sewer system.

Area B2, the post-development equivalent of area A2, consists of runoff from between the new mechanical auxiliary
building and the existing OTTO1 building. The existing catchbasin collecting runoff will be re-located to collect
drainage from the area. In accordance with existing drainage conditions, the catchbasin will tie into the existing
375mm storm sewer within the parking lot with a new lead.

Area B3, the post-development equivalent of area A3, consists of surface runoff along the eastern face of the MAB
building that will continue to flow overland towards the east.

A detailed storm sewer design sheet and the associated storm sewer drainage area plan are included in Appendix
D. The General Plan of Services, depicting all on-site storm sewers, can be found in Appendix A.

4.4 Quantity Control

During the pre-consultation meeting, City Staff indicated all storm events up to and including the 100-year post-
development peak flow rate must match the pre-development peak flow rate. The proposed approach ensures that
runoff within the development limits and flow to the existing stormwater management area will not exceed current
conditions, preserving the system’s functionality. Please refer pre-consultation notes in Appendix B.

To demonstrate that post-development peak flows do not exceed pre-development conditions, a comparison of
Area x Runoff Coefficient (A x C, or AC) has been implemented. Pre-development areas A1, A2 and A3,
corresponds to post-development areas B1, B2 and B3, respectively. Calculated pre-development runoff values are
presented in Table 4-1 below. By increasing the percentage of pervious and semi-pervious areas within the
development limits, the overall runoff from the site is expected to decrease compared to existing conditions. Pre-
development drainage areas A1, A2 and A3 are analogous to post-development areas B1, B2, and B3. Area, runoff
coefficient, and AC values for the post-development areas are summarized in Table 4-2 below.
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Table 4-1 Pre-Development Runoff

A1 0.57 0.63 0.36

A2 0.08 0.28 0.02
A3A 0.14 0.35 0.05
A3B 0.02 0.73 0.013

By increasing the percentage of pervious and semi-pervious area located within the development limits, the overall
runoff from each drainage area will not exceed existing conditions. Post-development runoff values have been
summarized in Table 4-2 below.

Table 4-2 Post-Development Runoff

B1 0.60 0.59 0.35

B2 0.04 0.26 0.01
B3A 0.15 0.31 0.05
B3B 0.02 0.38 0.007

4.5 On-Site Detention

Post-development runoff from Area B1 will be conveyed to the existing surface storage area. This drainage area
consists primarily of the MAB roof, soft landscaping, semi-permeable gravel areas, a new drive aisle, and concrete
pads. Consistent with existing conditions, major storm event storage will continue to be provided within the surface
storage area. There are no proposed modifications to the grading within the storage area, and the overall runoff
directed towards it is expected to decrease. Therefore, it has been assumed that sufficient storage is provided for
major storm events, and the system will operate in accordance with existing conditions.

4.6 Quality Control

It has been assumed that on-site quality treatment measures for the development area are currently provided within
the surface stormwater management area. As the AC value of the runoff tributary to the SWM area is less than pre-
development (existing conditions), the level of quality control provided is expected to improve relative to existing
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conditions. Based on this rationale, City Staff confirmed that additional quality control measures are not required
for the site.

5 Grading and Roads

5.1 Site Grading

The site grading plan will require the balancing of various requirements, including but not limited to geotechnical
constraints, minimum/maximum slopes, and overland routing of stormwater, all to ensure the site is graded in
accordance with municipal and accessibility standards.

Refer to the grading plan provided in Appendix E.

5.2 Road Network

Vehicular access for the MAB will be provided via a drive aisle extending from an existing on-site drive aisle. No
public roads are proposed through the site, as shown on the Site Plan in Appendix A. An internal Fire route has
been shown where fire truck access is required, as determined by the site architect.

There are 757 parking stalls provided on the site, of which 24 are barrier-free.

A sidewalk extending the perimeter of the building and will provide pedestrian access.
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6 Source Controls

6.1 General

Since an end-of-pipe treatment facility is already provided for the development lands, stormwater site management
for the subject lands will focus on site-level or source control management of runoff. Such controls or mitigative
measures are proposed for this development, not only for final development but also during construction and build-
out. Some of these measures are:

*  Flat site grading where possible
*  Vegetation planting
*  Groundwater recharge in landscaped areas

6.2 Lot Grading

Where possible, all of the hard surfaces within the development will make use of gentle surface slope. In accordance
with local municipal standards, all grading will be between 0.5 and 5.0 percent for hard surfaces and 2.0 and 7.0
percent for all landscaped areas. |If required, significant grade changes will be accomplished through the use of
terracing (3:1 max slope), ramps and/or retaining walls.

6.3 Vegetation

As with most site plans, the developer will be required to complete a vegetation and planting program. Vegetation
throughout the development including planting throughout the development limits.
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7 Conveyance Controls

71 Generals

Besides source controls, the development also proposes to use several conveyance control measures to improve
runoff quality. These will include:

*  Vegetated swales
e Catchbasin sumps and manhole sumps

7.2 Catchbasins and Maintenance Hole Sumps

All catchbasins within the development, either rear yard or street, will be constructed with minimum 600 mm deep
sumps. These sumps trap pollutants, sand, grit and debris which can be mechanically removed prior to being
flushed into the minor pipe system. Both rear yard and street catchbasins will be to OPSD 705.02. All storm sewer
maintenance holes serving local sewers less than 900 mm diameter shall be constructed with a 300 mm sump as
per City standards.
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8 Sediment and Erosion Control Plan

8.1 General

During construction, existing stream and conveyance systems can be exposed to significant sediment loadings.
Although construction is only a temporary situation, it is proposed to possibly introduce a number of mitigative
construction techniques to reduce unnecessary construction sediment loadings. These may include:

« Until the local storm sewer is constructed, groundwater in construction trenches shall be pumped into a filter
mechanism prior to release to the environment

*  Vegetated swale sediment capture filter socks will remain on open surface structures such as maintenance
holes and catchbasins until these structures are commissioned and put into use

- Silt fence on the site perimeter will be installed

8.2  Trench Dewatering

Any trench dewatering using pumps will be discharged into a filter trap made up of geotextile filters and straw
bales similar in design to the OPSD 219.240 Dewatering Trap. These will be constructed in a bowl shape with the
fabric forming the bottom and the straw bales forming the sides. Any pumped groundwater will be filtered prior to
release to the existing surface runoff. The contractor will inspect and maintain the filters as needed, including
sediment removal and disposal and material replacement as needed. It should be noted that that the contractor
will be responsible for the design and management of the trap(s).

8.3 Seepage Barriers

In order to further reduce sediment loading to the stormwater management facility, seepage barriers will be
installed on any surface water courses at appropriate locations that may become evident during construction.
These barriers will be Light Duty Straw Bale Barriers per OPSD 219.100 and Heavy-Duty Silt Fence Barriers per
OPSD 219.130; locations are shown on the Sediment and Erosion Control Plan included in Appendix E. They
are typically made of layers of straw bales or geotextile fabric staked in place. All seepage barriers will be
inspected and maintained as needed.

8.4 Surface Structure Filters

All catchbasins, and to a lesser degree, manholes, convey surface water to sewers. Until streets are asphalted
and curbed, all catchbasins and manholes will be constructed with sediment capture inserts or equivalent located
between the structure frame and cover. These will stay in place and be maintained during construction and build
until it is appropriate to remove same.
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9 Conclusion

This report has illustrated that the proposed mechanical auxiliary building on the existing Cisco campus can be
serviced via existing private services. Water services will be extended from the existing building to meet the
necessary demands. All sanitary and storm sewer designs for this development will be<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>