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1 GENERAL

1.1 EXECUTIVE SUMMARY

WSP was retained by HOK Architects Corporation to provide servicing, grading and stormwater management design services
for the proposed new athletics and recreation building, including food service, gymnasium and leisure facilities, located at
Algonquin College, east of Student Commons Building and south of North Access Road. This report outlines findings and
calculations pertaining to the servicing of the proposed building with a gross building area of 11,658 square metres.

Currently the land proposed for the building has been used for paved parking. The total study area was considered to be
1.549 ha in size. The site is bounded by institutional development to the north and west, and paved parking area to the east
and south. It is part of lot 34 & 35 concession (Rideau Front), Geographic Township of City of Ottawa (refer to Appendix A
for the Topographical Survey Plan by Stantec Geomatics Ltd, May 2019). Based on the topographic survey, the overall
topography of the site is draining from east to west with a slope towards the existing catchbasins located along the current
parking area and the access road east of the Student Commons Building. On-site detention facilities have not been
constructed in the existing asphalt parking areas. The existing piped stormwater system conveys drainage to Pinecrest
Creek.

As per the Algonquin College Ottawa Campus Stormwater Management Brief by Morrison Hershfield for the campus east of
Woodroffe Avenue, the stormwater management approach has been fairly conventional. Stormwater flows mainly
uncontrolled from hardened surfaces or is controlled to pre-development conditions with roof drains and inlet control catch
basins as per City of Ottawa guidelines. An exception is the Student Commons Building (IBI Group, 2011), which is controlled
to the 2012 Pinecrest Creek Stormwater Management Criteria using roof drains, roof storage, landscaping, and on-site sand
infiltration basins.

The City of Ottawa required that the design of a drainage and stormwater management system in this development must be
prepared in accordance with the following documents:

e Stormwater Management Guidelines for the Pinecrest Creek/Westboro Area, J.F. Sabourin and Associates Inc., June
2012;

e  Sewer Design Guidelines, City of Ottawa, October 2012;
® Stormwater Management Planning and Design Manual, Ministry of the Environment, March 2003; and
® Stormwater Management Facility Design Guidelines, City of Ottawa, April 2012

The City of Ottawa requires any new development or redevelopment projects within the Pinecrest Creek watershed must
implement stormwater management measures that meet the criteria outlined in the “Stormwater Management Guidelines
for the Pinecrest Creek/Westboro Area” (J.F. Sabourin and Associates Inc., June 2012). Since the new development is within
the Pinecrest Creek watershed, these stormwater management guidelines apply to the development.

A copy of the Stormwater Management Report by WSP Canada Inc. is attached in Appendix C of this report.
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The proposed development will not increase the overall runoff coefficient of the site since the existing developed land
consists primarily of asphalt parking. The required stormwater quantity control will result in a reduction in both runoff rate
and quantity. The controlled areas do not receive any drainage contribution from adjacent lands.

This report was prepared utilizing servicing design criteria obtained from available sources, and outlines the design for
water, sanitary wastewater, and stormwater facilities.

The format of this report matches that of the servicing study checklist found in Section 4 of the City of Ottawa’s Servicing
Study Guidelines for Development Applications, November 2009.

The following municipal services are available within North Access Road and access road adjacent to the development as
recorded from the following as-built drawings received from Stantec:

North Access Road:

- 600 mm storm sewer, 250mm sanitary sewer and 203mm watermain.

Access Road (East of Student Commons Building):

- 375mm and 450mm storm sewers.

It is proposed that:

- On-site stormwater management systems, employing surface storage and an underground storm chamber will be
provided to attenuate flow rates leaving the new parking lot and new building roof. Existing drainage patterns,
previously established controlled flow rates and storm sewers will be maintained. Refer to the stormwater
management report for details.

1.2 DATE AND REVISION NUMBER

This version of the report is the first revision, dated September 24, 2019.
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13 LOCATION MAP AND PLAN

The proposed institutional development is located at Algonquin College, in the City of Ottawa at the location shown in
Figure 1-1 below.
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Figure 1-1 Site Location

1.4  ADHERENCE TO ZONING AND RELATED REQUIREMENTS

The proposed property use will be in conformance with zoning and related requirements prior to approval and construction,
and is understood to be in conformance with current zoning.

1.5 PRE-CONSULTATION MEETINGS

A pre-consultation meeting was held with the City of Ottawa on March 6, 2019. Notes from this meeting are provided in
Appendix A.

1.6  HIGHER LEVEL STUDIES

The review for servicing has been undertaken in conformance with, and utilizing information from, the following
documents:

- Ottawa Sewer Design Guidelines, Second Edition, Document SDG002, October 2012, City of Ottawa including:

- Technical Bulletin ISDTB-2012-4 (20 June 2012)

Athletics and Recreation Centre
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- Technical Bulletin ISDTB-2014-01 (05 February 2014)
- Technical Bulletin PIEDTB-2016-01 (September 6, 2018)
- Technical Bulletin ISDTB-2018-01 (21 March 2018)
- Technical Bulletin ISDTB-2018-04 (27 June 2018)
- Ottawa Design Guidelines - Water Distribution, July 2010 (WDG001), including:
- Technical Bulletin ISDTB-2014-02 (May 27, 2014)
- Technical Bulletin ISTB-2018-02 (21 March 2018)

- Stormwater Management Planning and Design Manual, Ontario Ministry of the Environment and Climate Change, March
2003 (SMPDM).

- “Stormwater Management Guidelines for the Pinecrest Creek/Westboro Area” (J.F. Sabourin and Associates Inc., June 2012)
- Design Guidelines for Drinking-Water Systems, Ontario Ministry of the Environment and Climate Change, 2008 (GDWS).
- Fire Underwriters Survey, Water Supply for Public Fire Protection (FUS), 1999.

1.7 STATEMENT OF OBJECTIVES AND SERVICING CRITERIA

The objective of the site servicing is to meet the requirements for the proposed modification of the site while adhering to
the stipulations of the applicable higher-level studies and City of Ottawa servicing design guidelines.

1.8 AVAILABLE EXISTING AND PROPOSED INFRASTRUCTURE

A municipal sanitary sewer and a watermain are located within the North Access Road right of way. A new sanitary service
and a new water service will extend from North Access Road to the proposed building. The existing on-site storm sewer
network running from west to east and discharging to the existing sewer along the Access Road east of Student Commons
Building will be modified in one segment, as it is presently undersized. Quantity control is required to restrict the discharge
leaving the development area, as noted in the Stormwater Management Report provided in Appendix C. The existing
boundary roads at the site will remain open.

1.9 ENVIRONMENTALLY SIGNIFICANT AREAS, WATERCOURSES AND MUNICIPAL
DRAINS

The proposed development site is bordered by institutional land uses to the north and west, and by paved parking areas to
the east and south. The College is within the Pinecrest Creek Watershed. Runoff from the development site is directed to a
2100mm diameter trunk storm sewer which runs south to north and ultimately outlets to Pinecrest Creek, north of Baseline
Road. The total allowable flow to the existing storm sewer from the ARC site will be limited to 36 I/s/ha in accordance with
the Pinecrest Creek design criteria.

110 CONCEPT LEVEL MASTER GRADING PLAN

A detailed grading plan for the site has been developed, matching the existing overland flow pattern of directing overflow
drainage to the Access Road to the west and then directed to the North Access Road at the north-west corner. The site
topographic survey, included in Appendix A, provides evidence of direction of overland flow of the site from east to west.
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Due to the existing grade difference west of the building, it will be necessary to construct a retaining wall along the west
building footprint. The height of the wall will be in the range of 1.40 to 1.50 meter.

Grading will employ smooth transitions from the new work areas to existing grades with less than 4.0% slope. No changes
will be made to grades at the development perimeter.

111 IMPACTS ON PRIVATE SERVICES

The 150 mm dia. watermain and the 250 mm dia. sanitary sewer running south-north across the development area have
been verified as active, and will be rerouted to the west and north via the Access Road west of the proposed building. They
will be connected to the mains along North Access Road, as at present, but at locations further west. Temporary shut down
for both existing sanitary and water services will be required for making the final connection. Buildings P and S, located to
the south, will be out of service when making the final connection. The rerouting has to be completed prior to the excavation
of the remaining portion of the existing watermain and sanitary services running under the proposed building.

112 DEVELOPMENT PHASING

No development phasing is expected for the current proposal.

113 GEOTECHNICAL SUTDY

A geotechnical investigation report has been prepared by the Paterson Group (Report PG4624-1, June 3, 2019), and its
recommendations has been taken into account in developing the engineering specifications. A copy of the report can be
found in Appendix A. Paterson Group has also prepared a follow up commentary based on a geotechnical review of test pits
excavated at the subject site to assess subsurface conditions. Based on this recent investigation, the long-term ground water
level is anticipated at a 4 to 5 m depth. The ground water level has been taken into account in designing the underground
Stormtech storage and infiltration chambers. A copy of the geotechnical memorandum can be found in the stormwater
management report in Appendix C.

114 DRAWING REQUIREMENT

The engineering plans submitted for site plan approval are in compliance with City requirements.
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2 WATER DISTRIBUTION

21 CONSISTENCY WITH MASTER SERVICING STUDY AND AVAILABILITY OF
PUBLIC INFRASTRUCTURE

There is an existing 203mm diameter private watermain on North Access Road providing water to adjacent institutional and
College owned residential properties. The new Athletics and Recreation Centre will be protected with a supervised automatic
fire protection sprinkler system, and will require a 203mm diameter water service. An existing private fire hydrant will be
relocated along North Access Road within 45m of the Siamese connection. No changes are required to the existing City water
distribution system to allow servicing for this property.

There is an existing 150mm diameter water service running north-south across the development area. This existing water
service is serves Buildings P and S, and also supplies nearby fire hydrants. Rerouting the existing 150mm diameter water
service must be done prior to the construction of the building foundation. The new 150mm water service will connect to the
existing 203mm diameter municipal watermain on North Access Road with a new 200x150 tee connection at the intersection
of the Access Road west of the proposed building and North Access Road. The new 150mm diameter water service will be
extended south close to the existing parking median through Access Road, then extended east toward the existing 150mm
diameter water service. No changes are required to the existing City water distribution system for this relocation.

22 SYSTEM CONSTRAINTS AND BOUNDARY CONDITIONS

Boundary conditions have been provided by the City of Ottawa at the 203 mm diameter watermain on Navaho Drive for the
development, and are included in Appendix B. A fire flow of 133 1/s (8,000 1/min) was used for the development which was
calculated in Section 2.4. The boundary conditions were supplied by the City of Ottawa, based on fire flows and domestic
demands estimated by WSP for the proposed Athletics and Recreation Centre.

Table 2-1: Boundary Conditions
BOUNDARY CONDITIONS
SCENARIO HGL (m)
Maximum HGL 134.8
Minimum HGL (Peak Hour) 127.0
Max Day + Fire Flow 120.0

23 CONFIRMATION OF ADEQUATE DOMESTIC SUPPLY AND PRESSURE

Water demands are based on Table 4.2 of the Ottawa Design Guidelines - Water Distribution. As previously noted, the
development is considered as institutional development, consisting of an Athletics and Recreation Centre providing food
service, gymnasium and leisure facilities. A water demand calculation sheet is included in Appendix B, and the total water
demands are summarized as follows:

WSP Athletics and Recreation Centre
Algonquin College, Ottawa, ON
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Average Day 0.721/s
Maximum Day 1.091/s
Peak Hour 1.961/s
The 2010 City of Ottawa Water Distribution Guidelines stated that the preferred practice for design of a new distribution

system is to have normal operating pressures range between 345 kPa (50 psi) and 552 kPa (80 psi) under maximum daily flow
conditions. Other pressure criteria identified in 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 Maximum pressure at any point the distribution system shall not exceed 689 kPa (100 psi). In
accordance with the Ontario Building/Plumbing Code, the maximum pressure should not exceed
552 kPa (80 psi). Pressure reduction controls may be required for buildings where it is not
possible/feasible to maintain the system pressure below 552 kPa.

Water pressure at municipal connection check:

Min, HGL - Pavement elevation = 127.0m - 85.98m = 41.02m = 402.17 kPa
Water pressure at building connection (at average day) check:

Max. HGL - Finished floor elevation = 134.8m - 87.00 = 47.8m = 468.64 kPa
Water pressure at building connection (at max. hour demand) check:

Min. HGL - Finished floor elevation = 127.0m-87.0m = 33.0m = 392.17 kPa
Water pressure at building connection (at max. day + fire demand):

(Max Day + Fire) HGL- Finished floor elevation = 120.0m-87.0m = 323.54 kPa

The minimum water pressure inside the building at the connection is determined with the minimum HGL condition,
resulting in a pressure of 392.17 kPa which exceeds the minimum requirement of 276 kPa per the guidelines.

24 CONFIRMATION OF ADEQUATE FIRE FLOW PROTECTION

The fire flow rate has been calculated using the Fire Underwriters Survey (FUS) method. The method takes into account the
type of building construction, the building occupancy, the use of sprinklers and the exposures to adjacent structures.
Assuming fire resistive construction and a fully supervised sprinkler system, a fire flow demand of 8,000 1/min has been
calculated. A copy of the calculation is included in Appendix B.

The demand of 8,000 I/min can be delivered through two existing private fire hydrants. The existing hydrant located north
of Building G is within 150 m of the building, and is rated at 3800 /min. The second hydrant located at the south side of the
Building G is within 35 m of the building, and is rated at 5700 1/min. The two existing hydrants have a combined total of
9500 1/min.

Athletics and Recreation Centre WSP
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The proposed building on site will be serviced by a single 203 mm service off the 203 mm private watermain. The service
will run into the water entry room. The proposed building will be fully sprinklered and fire protection will be provided with
the fire department Siamese connection within 45 m of the existing private fire hydrant at the entrance from North Access
Road. The Siamese connection is located on the north side of the building.

The boundary condition for Maximum Day and Fire Flow results in a pressure of 323.54 kPa at the ground floor level. In the
guidelines, a minimum residual pressure of 140 kPa must be maintained in the distribution system for a fire flow and
maximum day event. As a pressure of 323.54 kPa is achieved, the fire flow requirement is exceeded.

25 CHECK OF HIGH PRESSURE

High pressure is not a concern. The maximum water pressure inside the building at the connection is determined with the
maximum HGL condition, resulting in a pressure of 468.64 kPa which is less than the 552 kPa threshold in the guideline in
which pressure control is required. Based on this result, pressure control is not required for this building.

2.6 PHASING CONSTRAINTS

No phasing constraints exist.

27 RELIABILITY REQUIREMENTS

A shut off valve will be provided for the building water service at the study boundary from North Access Road. Water can
be supplied to the service stub from both the North Access Road from the east and west, and can be isolated.

2.8 NEED FOR PRESSURE ZONE BOUNDAY MODIFICATION

There is no need for a pressure zone boundary modification.

29 CAPABILITY OF MAJOR INFRASTRUCTURE TO SUPPLY SUFFICIENT WATER

The current infrastructure is capable of meeting the domestic demand based on City requirements and fire demand as
determined by FUS requirements for the proposed building.

210 DESCRIPTION OF PROPOSED WATER DISTRIBUTION NETWORK

A 203 mm water service is proposed to be provided into the proposed Athletics and Recreation Centre. A relocated existing
private hydrant is located within 45 metres of the fire department connection on the north side of the building as per OBC
requirements.

211 OFF-SITE REQUIREMENTS

No off-site improvements to watermains, feedermains, pumping stations, or other water infrastructure are required to
maintain existing conditions and service the adjacent buildings, other than the connection of the new private watermain to
the City watermain in the south frontage of the site.
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212 CALCULATION OF WATER DEMANDS

Water demands were calculated by as described in Sections 2.3 and 2.4 above.

213 MODEL SCHEMATIC

The water works consist only a single building service, a model schematic is not required for this development.
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3 WASTEWATER DISPOSAL

3.1 DESIGN CRITERIA

In accordance with the City of Ottawa’s Sewer Design Guidelines, the following design criteria have been utilized in order
to predict wastewater flows generated by the subject site and complete the sewer design;

®  Minimum Velocity 0.6 m/s

*  Maximum Velocity 3.0m/s

e Manning Roughness Coefficient 0.013

e Total est. hectares institutional use 1.549

®  Average sanitary flow for institutional use 28,000 L/Ha/day
e  Commercial/Institutional Peaking Factor 15

e Infiltration Allowance (Total) 0.33L/s/Ha

e  Minimum Sewer Slopes - 200 mm diameter 0.32%

The area of 1.12 ha represents the area of the new building and immediate surrounding area to the sides of the new
building. This is the sanitary collection area that is being considered to contribute to the new 200mm sanitary service
extending from the existing 250mm sanitary service along North Access Road to the new building.

3.2 CONSISTENCY WITH MASTER SERVICING STUDY

The outlet for the sanitary service from the proposed building is the 250 mm diameter municipal sewer on North Access
Road. The Ottawa Sewer Design Guidelines provide estimates of sewage flows based on institutional development.

The typical operation hours for Athletics and Recreation Centre will be 16 hours/day. Average daily demand for the
Athletics and Recreation Centre will be increased by a factor of 16/8.
The criteria to determine anticipated actual peak flow based on site used as described in Ottawa Sewer Design Guidelines
Appendix 4-A are as follows;

® Institutional (16 hours/day) 56000 L/ha/day = 0.648 L/s/ha

e  Peak flow =(0.648 L/s/ha x 1.549 ha x 1.5 peaking factor) + 0.33 1/s/ha x 1.549 ha =2.02 L/s
The on-site sanitary sewer network has been designed in accordance with 2.02 L/s as described above.

3.3 REVIEW OF SOIL CONDITIONS

There are no specific local subsurface conditions that suggest the need for a higher extraneous flow allowance.

3.4 DESCRIPTION OF EXISTING SANITARY SEWER

The outlet sanitary sewer is the existing 250 mm diameter sewer on North Access Road. This local sewer will outlet to a
sanitary trunk sewer along the Woodroffe corridor, then discharge to municipal wastewater treatment facility.

There is an existing 250mm diameter sanitary sewer running north-south across the subjected developing area has been
found active. This existing 250mm diameter sanitary sewer is carrying the waste water from Buildings P, S and V. Rerouting
the existing 250mm diameter sanitary sewer must be completed prior to the construction of the foundation. The new 250mm
sanitary sewer will be connected downstream at the existing 250mm diameter sanitary sewer on the south boulevard of
North Access Road with a new sanitary manhole 4 at the south intersection of Access Road and North Access Road. Then the
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new 250mm diameter sanitary sewer will be extended south via Access Road, with a new sanitary manhole 3 to provide 90
degrees turning, then extended east toward the existing 250mm diameter sanitary sewer with a new sanitary manhole 2 for
connection. The contributing flows and outlet sewer are unchanged from existing conditions.

3.5 VERIFICATION OF AVAILABLE CAPACITY IN DOWNSTREAM SEWER

The capacity of the downstream 250 mm diameter sewer at 0.77% slope is 52.24 L/s, which is adequate for the flow
assumptions from the proposed site as noted above. This existing sewer also services approximately 6 ha of College
property on the north side of the North Access Road. Assuming this existing area generates a proportional flow to that
estimated above for the 1.549 ha ARC building, then the combined existing and anticipated flow estimate is 9.80 L/s.

3.6 CALCULATIONS FOR NEW SANITARY SEWER

The 200 mm diameter sanitary service from the sanitary monitoring manhole at loading area to the building will have a
slope of 1.0 %, and a capacity of 32.80 L/s, with a velocity of 1.04 m/s. the 200 mm diameter sanitary service from the
sanitary monitoring manhole to the existing sanitary manhole MHSAN46 will have a slope of 0.50 %, and a capacity of The
capacity of 23.19 L/s, with a velocity of 0.74 m/s. The servicing pipe capacity exceeds the estimated peak sanitary flow rate
of 2.02 L/s for the proposed development site.

3.7 DESCRIPTION OF PROPOSED SEWER NETWORK

The proposed sanitary sewer network on site will consist of a 200 mm diameter building service, a new 1200 mm diameter
monitoring manhole at the loading area, and the 250mm sewer rerouting described in Section 3.4.

3.8 ENVIRONMENTAL CONSTRAINTS

There are no previously identified environmental constraints that impact the sanitary servicing design in order to
preserve the physical condition of watercourses, vegetation, or soil cover, or to manage water quantity or quality.

3.9 PUMPING REQUIREMENTS

The proposed development will have no impact on existing pumping stations and will not require new pumping facilities.

310 FORCE-MAINS

No force-mains are required specifically for this development.

311 EMERGENCY OVERFLOWS FROM SANITARY PUMPING STATIONS

No pumping stations are required for this site, except as required internally for the plumbing design to service the lower

area of the building.
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3.12 SPECIAL CONSIDERATIONS

There is no known need for special considerations for sanitary sewer design related to existing site conditions.

WSP Athletics and Recreation Centre
Algonquin College, Ottawa, ON
Page 12 Servicing Report

Project No. 191-01517-00
HOK Architects Corporation



4  SITE STORM SERVICING

4.1 EXISTING CONDITION

The site currently is dominated by an asphalt parking lot holding about 350 spaces. The campus is serviced with a series of
storm sewers which collect runoff from the various buildings and significant parking lots. Most runoff from the Campus is
ultimately directed to a 2100 mm diameter trunk storm sewer which runs south to north and is located along the east side
of the Student Commons Building. The 2100 mm diameter storm sewer ultimately outlets to the Pinecrest Creek, north of
Baseline Road. There are a series of smaller sewers adjacent to the site including a 600 mm diameter storm sewer in North
Access Road and 375 mm and 450 mm diameter storm sewers in Access Road east of Student Commons Building. Drainage
in excess of the minor system capacity currently flows overland to the North Access Road.

4.2 ANALYSIS OF AVAILABLE CAPACITY IN PUBLIC INFRASTRUCTURE

The 2018 Morrison Hershfield Stormwater Management Brief - Stormwater Management Pond indicates that the present
contributing area to the 600mm diameter storm sewer on the North Access Road is 5.44 ha, comprised of 1.83 ha
impervious area, and 3.61 ha of imperious area. Using the Rational Method, with coefficient of 0.25 for pervious areas and
0.9 for impervious areas, and a 10 minute time of concentration, results in an estimated 2 year flow of 794 L/s from this
area. Using utility records from the College, the slope of the existing storm sewer immediately north of the building is
2.6%, which equates to a capacity in excess of 900 L/s. As the proposed stormwater management works for the ARC will
significantly reduce runoff rates, capacity in the minor system is not a concern.

4.3 DRAINAGE DRAWING

Drawing C04 shows the receiving storm sewer and site storm sewer network. Drawing C03 provides proposed grading and
drainage, and includes existing grading information. Drawing C05 provides a post-construction drainage sub-area plan,
including both site and roof information. Figure 2 provides a pre-development drainage sub-area plan for the existing
parking area. Site sub-area information is also provided on the storm sewer design sheet attached in Appendix C.

44 WATER QUANTITY CONTROL OBJECTIVE

Refer to the Stormwater Management Report in Appendix C for the water quantity objective for the site.

4.5 WATER QUALITY CONTROL OBJECTIVE

As the proposed modification in use of the site will result in fewer parked vehicles, and drainage from within the proposed
building will be directed to the sanitary sewer, a conceptual net improvement in stormwater water quality is anticipated.
As noted from the pre-consultation with City of Ottawa, the designated water quality control objective is to achieve 80% TSS
removal. This objective will be achieved through the use of an oil and grit separator for the runoff generated from the site,
achieving the TSS removal requirements as well as oil capture. As noted in the Stormwater Management Report, the high
degree of initial runoff capture and infiltration will also provide a significant contribution to quality treatment.
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4.6 DESIGN CRITERIA

The stormwater system was designed following the principles of dual drainage, making accommodation for both major and
minor flow.
Some of the key criteria include the following:

® Design Storm (minor system) 1:2 year return (Ottawa)
e Rational Method Sewer Sizing
e [Initial Time of Concentration 10 minutes
e Runoff Coefficients
Landscaped Areas C=0.25
Asphalt/Concrete C=0.90
Traditional 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 and service pipes)

477 PROPOSED MINOR SYSTEM

The detailed design for this site will maintain the existing storm sewer network to Access Road west of the development
site, with the exception of replacement of one section of 375mm sewer with one of 450mm near the northwest corner of
the site. This modification is required to achieve a 2 year discharge rate, without accounting for the flow reduction being
implemented for quantity and quality control. Temporary pumping of storm water will be required during replacement of
the existing storm sewer downstream of existing CB107 with a 450mm diameter storm sewer.

A limited amount of uncontrolled surface flow will also enter the existing storm sewer network to the north along the
North Access Road, consistent with existing conditions. There were no feasible methods of controlling these small areas.

Using the above noted criteria, the existing on-site storm sewers were sized accordingly. A detailed storm sewer design
sheet and the associated pre and post development storm sewer drainage area plan and figure are included in Appendix C.

4.8 STORMWATER MANAGEMENT

Refer to Stormwater Management report in Appendix C for details.

4.9 INLET CONTROLS

Refer to Stormwater Management report in Appendix C for details.

410 ON-SITE DETENTION

Refer to Stormwater Management report in Appendix C for details.

411 WATERCOURSES

The minor flow will be ultimately directed to the Pinecrest Creek, north of Baseline Road.
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412 PRE AND POST DEVELOPMENT PEAK FLOW RATES

Pre and post development peak flow rates for the impacted areas of the site have been noted in storm sewer design sheet.

413 DIVERSION OF DRAINAGE CATCHMENT AREAS

There will be no diversion of existing drainage catchment areas arising from the proposed work described in this report.

414 DOWNSTREAM CAPACITY WHERE QUANTITY CONTROL IS NOT PROPOSED

This checklist item is not applicable to this development as quantity control is provided.

415 IMPACTS TO RECEIVING WATERCOURSES

No significant negative impact is anticipated to downstream receiving watercourses due to proposed quantity and quality
control measures, the separation of the site from the eventual receiving watercourse as a result of discharge through City
owned sewers, and the planned stormwater management pond on the north side of Baseline Road.

416 MUNICIPAL DRAINS AND RELATED APPROVALS

There are no municipal drains on the site or associated with the drainage from the site.

417 MEANS OF CONVEYANCE AND STORAGE CAPACITY

The means of flow conveyance and storage capacity are described in the Stormwater Management Report.

418 HYDRAULIC ANALYSIS

Hydraulic calculations for the site storm sewers are provided in the storm sewer design sheet and the Stormwater
Management Report.

419 IDENTIFICATION OF FLOODPLAINS

There are no designated floodplains on the site of this development.

4.20 FILL CONSTRAINTS

There are no known fill constraints applicable to this site related to any floodplain. The site is generally being raised higher
relative to existing conditions. No fill constraints related to soil conditions are anticipated, as confirmed in the geotechnical

report.
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5 SEDIMENT AND EROSION CONTROL

5.1 GENERAL

During construction, existing storm sewer system can be exposed to sediment loadings. A number of construction
techniques designed to reduce unnecessary construction sediment loadings will be used including;

e Filter cloths will remain on open surface structures such as manholes and catchbasins until these structures are
commissioned and put into use;

¢ Installation of silt fence, where applicable, around the perimeter of the proposed work area.

During construction of the services, any trench dewatering using pumps will be fitted with a “filter sock.” Thus, any
pumped groundwater will be filtered prior to release to the existing surface runoff. The contractor will inspect and
maintain the filter sock as needed including sediment removal and disposal.

All catchbasins, and to a lesser degree, manholes, convey surface water to sewers. Consequently, until the surrounding
surface has been completed, these structures will be covered to prevent sediment from entering the minor storm sewer
system. These measures will stay in place and be maintained during construction and build-out until it is appropriate to
remove them.

During construction of any development both imported and native soils are placed in stockpiles. Mitigative measures and
proper management to prevent these materials entering the sewer system are needed.

During construction of the deeper watermains and sewers, imported granular bedding materials are temporarily
stockpiled on site. These materials are however quickly used up and generally placed before any catchbasins are installed.

Refer to the Erosion and Sedimentation Control Plan C06 provided in Appendix D.
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6 APPROVAL AND PERMIT REQUIREMENTS

6.1 GENERAL
The proposed development is subject to site plan approval and building permit approval.
No approvals related to municipal drains are required.

No permits or approvals are anticipated to be required from the Ontario Ministry of Transportation, National Capital
Commission, Parks Canada, Public Works and Government Services Canada, or any other provincial or federal regulatory

agency.
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7 CONCLUSION CHECKLIST

7.1 CONCLUSIONS AND RECOMMENDATIONS

It is concluded that the proposed development can meet all provided servicing constraints and associated requirements. It
is reccommended that this report be submitted to the City of Ottawa in support of the application for site plan approval.

7.2 COMMENTS RECEIVED FROM REVIEW AGENCIES

Comments received from the City of Ottawa are provided in Appendix A.
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1385 Woodroffe Avenue
Pre-Consultation Meeting Minutes

Location: Room 4102E, City Hall
Date: March 6, 3pm to 4pm

Attendee

Stream Shen
Mark Fraser
Mark Young
Rosanna Baggs

Role Organization

Planner

Project Manager (Engineer)
Urban Designer

Project Manager (Transportation)

City of Ottawa

Bess Nakashima

Planning Assistant

Lucas Smith

Project Manager

Philip Belanger

Project Manager

Colliers Project Leaders

John Dalziel

Project Advisor

Algonquin Student

Association

Angelo
Montenegrino
David Rosetti
James Johnston

Architect HOK Architects

PCL Constructors
WSP

Construction Manager
Engineer

Comments from Applicant

1. The applicant is proposing a 3-storey, 100,000 sq ft Athletic Recreational Centre
(ARC) east of the student’'s commons in the current parking lot.

2. The ARC will consolidate existing uses on campus and will not be servicing
anyone outside of the school’s student population. There are longer-term plans
for the campus that may utilize the existing buildings.

3. The ARC will be connected to the student commons through an elevated
skywalk.

4. 250 parking spaces will be permanent removed, with 250 additional spaces being
unavailable during construction. Parking pass will not be issued next season for
those spaces. There may be some temporary parking spaces (50 spaces)
constructed elsewhere on campus to offset some parking pressures.

5. The building will be applying for LEED Gold standard.
6. Looking to maintain existing access points within the parking lot.

7. The building will be heated and cooled from the central system.
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8.

9.
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Existing servicing connections are available close by. Further investigation is
required.

The applicant is anticipating construction in spring 2019.

Planning and Urban Design Comments

1.

This is a pre-consultation for a Site Plan Control application, Manager Approval,
subject to Public Consultation. Application form, timeline and fees can be found
here. https://ottawa.ca/en/city-hall/planning-and-development/information-
developers/development-application-review-process/development-application-
submission/development-application-forms

Please note that there are proposed changes coming to the site plan by-law and
fee schedule. It is available for viewing under the February 14 Planning
Committee agenda.
http://app05.ottawa.ca/SIREPub/agendaminutes/index_en.aspx

The site is located in the Mixed Use Centre designation within the City’s Official
Plan is subject to the Urban Design Review Panel process. A pre-consultation is
not required, but can be accommodated if the applicant choose to do so.
https://ottawa.ca/en/city-hall/planning-and-development/information-
developers/development-application-review-process/development-application-
submission/urban-design-review-panel

Staff has confirmed with legal that the proposal is subject to both the site plan
control application and building permit application. However, development
charges is not applicable to this project.

This site is located within the Baseline and Woodroffe Secondary Plan. One of
the requirement identified within the secondary plan is that each submission shall
be supported by an up to date master concept plan showing the entire college
property. It would also be helpful to understand any future proposed buildings in
the immediate vicinity so that that the public realm planning can be better
coordinated.
https://www.google.com/search?g=baseline+and+woodrofe+secondary+plan&so
urceid=ie7&rls=com.microsoft:en-US:IE-Address&ie=&oe=&gws_rd=ssl

Please consider how the pedestrian will interact with the site. Consider
improvements to the public realm surrounding the building, its ground level
connection to the student commons and the placement of building entrances and
lobbies.

One suggestion is to remove the parking lot entrance adjacent to the proposed
building and create a pedestrian only environment. If this is not feasible, consider
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modifying the surface treatment so that pedestrian use is being prioritized over
vehicle access. This can be done through the use of different surface material
(e.g. pavers) or through a raised pedestrian crossing.

Please provide direct pedestrian paths to avoid cow path.

Please consider the implementation of way finding signage as part of this
proposal.

10.Please consult with the Ward Councillor prior to submission.

Engineering Comments

General:

Algonquin College shall move forward with finalizing Site Plan Control proposal
D07-12-18-0036. Site Plan Approval shall be obtained and Algonquin College
shall enter into a Site Plan Agreement with the City before any future works are
to commence. These works have no approval status and the City has not
authorized these works to commence to date.

As per the attached correspondence the Ministry of the Environment,
Conservation and Parks dated 2018-10-22 does not consider the College
Campus to be industrial lands therefore an ECA is not anticipated to be required
for the subject works.

Local Conservation Authority (RVCA) clearance is required.

Any easements on the subject site shall be identified and respected by any
development proposal and shall adhere to the conditions identified in the
easement agreement. All easements shall be shown on the engineering plans.
Any proposed encroachments such as a covered walkway are subject to review
and may not be supported. Sufficient details shall be provided to demonstrate the
walkway will not be an obstruction that prevents the City from performing
maintenance on the underground sewers. Previous approvals do not set a
precedent for future applications and are reviewed on a case by case basis. A
copy of the easement agreement shall be provided as part of the Site Plan
Control application package.

Please provide an Existing Conditions/Removals Plan as part of the
engineering drawing set. A Topographic Survey of the impacted drainage area
is required.

The location of the mechanical room within the building shall take into
consideration the location of available services.

Please note that servicing and site works shall be in accordance with the
following documents:

o Ottawa Sewer Design Guidelines (October 2012)
o Ottawa Design Guidelines-Water Distribution (July 2010)
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o Stormwater Management Planning and Design Manual, Ministry of the
Environment, March 2003

o Technical Bulletin PIEDTB-2016-01

o Technical Bulletins ISTB-2018-01, ISTB-2018-02 and ISTB-2018-03.

o Ottawa Design Guidelines — Water Distribution (2010)

o Geotechnical Investigation and Reporting Guidelines for Development
Applications in the City of Ottawa (2007)

o City of Ottawa Accessibility Design Standards (2012)
o Ottawa Standard Tender Documents (latest version)
o Ontario Provincial Standards for Roads & Public Works (2013)

P B | PCar A SNG4\

WAT27382
PRIVATE

Disclaimer:

The City of Ottawa does not guarantee the accuracy or completeness of the data and
information contained on the above image(s) and does not assume any responsibility or
liability with respect to any damage or loss arising from the use or interpretation of the
image(s) provided. This image is for schematic purposes only.

Stormwater Management Criteria:

= Algonquin College is located with the Pinecrest Creek watershed. Any new
development or redevelopment projects within the Pinecrest Creek Watershed
are required to implement stormwater management measure that meet the
criteria outlined in the Stormwater Management Guidelines for the Pinecrest
Creek/Westboro Area, JFSA, dated June 2012. No future projects are permitted
to proceed without adhering to these guidelines.
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The drainage and stormwater management system shall be in accordance with
the attached Stormwater Management Guidelines for the Pinecrest
Creek/Westboro Area, JFSA, dated June 2012 as the College is located with
the Pinecrest Creek Watershed. These guidelines provide direction for the
implementation of stormwater management measures (water quality, peak flow
and volume control criteria) for redevelopment within the Pinecrest
Creek/Westboro Area. Excerpts from this report are anticipated to be provided as
supporting documentation.

On site removal of 80% of TSS is required to be achieved and lot level /source
control measures are required to be implemented in accordance with Stormwater
Management Guidelines for the Pinecrest Creek/Westboro Area, JFSA, dated
June 2012.

Algonquin College and Morrison Hershfield Limited are in the process of
finalizing a long term stormwater management plan for the campus. The subject
proposal is located outside of the SWM Pond catchment area however the
stormwater management plan provides direction for future development. Please
refer to Algonquin College Ottawa Campus Stormwater Management Brief,
Stormwater Management Pond, prepared by Morrison Hershfield dated February
4, 2019 [Please note that this document does not have any approval status
to date as it is still subject to review] DROPBOX Link:
https://www.dropbox.com/sh/tx22htqainkm799/AACATTXEIJgIFU6FTCvul J23a?d
=0

It is recommended that the Stormwater Management Servicing Report for the
Student Commons Building prepared by IBI Group to establish a level of detail
expected.

The control area is the existing catchment area.

As per Technical Bulletin PIEDTB-2016-01 section 8.3.11.1 (p.12 of 14) there
shall be no surface ponding on private parking areas during the 2-year storm
rainfall event. Depending on the SWM strategy proposed underground or
additional underground storage may be required to satisfy this requirement.

When using the modified rational method to calculate the storage requirements
for the site any underground storage (pipe storage etc.) should not be included in
the overall available storage. The modified rational method assumes that the
restricted flow rate is constant throughout the storm which underestimates the
storage requirement prior to the 1:100 year head elevation being

reached. Please note that if you wish to utilize any underground storage as
available storage, the Qelease) must be modified to compensate for the lack of
head on the orifice. An assumed average release rate equal to 50% of the peak
allowable rate shall be applied. Otherwise, disregard the underground storage as
available storage or provide modeling to support SWM strategy.

Please note that the minimum orifice dia. for a plug style ICD is 83mm and the
minimum flow rate from a vortex ICD is 6 L/s in order to reduce the likelihood of

plugging.
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Emergency overland flow shall be directed to the North Service Road.

Post-development site grading shall match existing grades.

Please provide a Pre-Development Drainage Area Plan as part of the
engineering drawing set to define the pre-development drainage area(s)/patterns.

A stress-test (100-year plus 20%) of the stormwater management system shall
be preformed as per Section 8.3.12 of the City’s sewer design guidelines.
Drainage systems shall be stress tested using design storms calculated on the
basis of a 20% increase in the City’s IDF curves rainfall values.

A stormwater summary table shall be provided in the report.

Storm Sewer:

A new connection to the 2100mm dia. Pinecrest Creek Storm Sewer is not
permitted. The existing storm connection shall be used as an outlet.

Sanitary:

A direct connection to the 525mm dia. trunk sewer will only be permitted if no
other options are available as a new connection is not desirable. A connection to
the private sanitary sewer within the North Service Road is the preferred
connection. Any proposed connection to a trunk sewer is subject to a case-by-
case review. Any offline maintenance hole is to be located outside of the City
10m wide easement if it is determine that a connection is acceptable.

Analysis and demonstration that there is sufficient/adequate residual capacity to
accommodate any increase in wastewater flows in the receiving (private) and
downstream (public) wastewater systems are required to be provided.

Please review the wastewater design flow parameters in Technical Bulletin
PIEDTB-2018-01.

Water:

An existing private 152mm dia. watermain will be required to be relocated and
blanked at the main within the North Service Road. This watermain shall be
relocated through the east access to the parking lot with a W3 chamber installed
within the access.

The maximum fire flow capacity of a fire hydrant shall be reviewed and
documented to ensure a sufficient number of fire hydrants are available to
service the proposed development. Please review Technical Bulletin ISTB-2018-
0. A fire hydrant coverage plan shall be provided.

The subject site is located within the 2W Pressure Zone.

Please provide the following information to the City of Ottawa via email to request
water distribution network boundary conditions for the subject site. Please note
that once this information has been provided to the City of Ottawa it takes
approximately 5-10 business days to receive boundary conditions.

e Type of Development
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e Site Address

e A plan showing the proposed water service connection location(s).
e Average Daily Demand (L/s)

e Maximum Daily Demand (L/s)

e Peak Hour Demand (L/s)

e Fire Flow (L/min)

[Fire flow demand requirements shall be based on Fire
Underwriters Survey (FUS) Water Supply for Public Fire Protection
1999]

e FUS Fire Flow Calculations
Exterior Site Lighting:

= Please note that any proposed light fixtures (both pole-mounted and wall
mounted) must be part of the approved Site Plan. All external light fixtures must
meet the criteria for Full Cut-off Classification as recognized by the llluminating
Engineering Society of North America (IESNA or IES), and must result in minimal
light spillage. Please provide the City with a Site Lighting Plan and
Photometric Plan.

Snow Storage:

= Any portion of the subject property which is intended to be used of permanent or
temporary snow storage shall be as shown on the approved site plan and
grading plan. Snow storage shall not interfere with approved grading and
drainage patters or servicing. Snow storage areas shall be setback from the
property lines, foundations, fencing or landscaping a minimum of 1.5m. Snow
storage areas shall not occupy driveways, aisles, required parking spaces or any
portion of a road allowance. If snow is to be removed from the site please
indicate this on the plan(s).

Phase One Environmental Site Assessment:

= A Phase 1 ESA is required to be completed in accordance with Ontario
Regulation 153/04 in support this development proposal to determine the
potential for site contamination.

Geotechnical Investigation:
= A Geotechnical Study shall be prepared in support of this development proposal.

= Soil infiltration rates are to be provided to support proposed SWM infiltration
measures.

Please note that these comments are considered preliminary based on the conceptual
information provided to date and therefore maybe amended as additional details
become available and presented to the City.
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Transportation Comments

o

©)

(@]

Follow Traffic Impact Assessment Guidelines

Traffic Impact Assessment will be required.
Start this process asap.

Applicant advised that their application will not be deemed complete until
the submission of the draft step 1-4, including the functional draft RMA
package (if applicable) and/or monitoring report (if applicable).

- Noise Impact Studies required for the following:

(@]

Stationary (if there will be any exposed mechanical equipment due to the
proximity to neighbouring noise sensitive land uses)

- Show how the surrounding area will tie into the landscaping for the new building,
ie sidewalks, new parking configuration, pedestrian crossings to the residents,

etc.

- On site plan:

(@]

Show all details of the roads abutting the site up to and including the
opposite curb; include such items as pavement markings, accesses and/or
sidewalks.

Turning templates will be required for all accesses showing the largest
vehicle to access the site; required for internal movements and at all
access (entering and exiting and going in both directions).

Show all curb radii measurements; ensure that all curb radii are reduced
as much as possible

Show lane/aisle widths.
Grey out any area that will not be impacted by this application.

Please refer to the links to “Guide to preparing studies and plans” and fees for general
information. Additional information is available related to building permits, development
charges, and the Accessibility Design Standards. Be aware that other fees and permits

may be required, outside of the development review process. You may obtain
background drawings by contacting informationcentre @ottawa.ca.

These pre-con comments are valid for one year. If you submit a development
application(s) after this time, you may be required to meet for another pre-consultation
meeting and/or the submission requirements may change. You are as well encouraged
to contact us for a follow-up meeting if the plan/concept will be further refined.
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File Number: PC2019-0028
February 12, 2019

Please contact me at stream.shen@ottawa.ca or at 613-580-2424 extension 24488 if
you have any questions.

Sincerely,

Stream Shen MCIP RPP
Planner I
Development Review - West
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A indicates that the study or plan may be required to satisfy a condition of approval/draft approval.

(@tta\m

APPLICANT’S STUDY AND PLAN IDENTIFICATION LIST

Legend: S indicates that the study or plan is required with application submission.

For information and guidance on preparing required studies and plans refer to:

http://ottawa.ca/en/development-application-review-process-0/guide-preparing-studies-and-plans

All paper plans should be prepared and submitted in folded full size Al sheets.

A digital copy of all submission material should also be provided along with the hard copies.

s/a | Number ENGINEERING s/a | Number
of copies of copies

S 4 1. Site Servicing Plan 2. Site Servicing Study S 4

S 4 3. Grade Control and Drainage Plan 4. Geotechnical Study S 4

S 4 5. Composite Utility Plan 6. Groundwater Impact Study 3

3 7. Servicing Options Report 8. Wellhead Protection Study 3

S 4 9. Transportation Impact Assessment 10.Erosion and Sediment Control Plan / Brief S 4

S 4 11.Storm water Management Report 12.Hydro geological and Terrain Analysis 3

S 4 13.Hydraulic Water main Analysis 14.Noise Study (if there is exposed mechanical) S 2

PDF only | 15.Roadway Modification Functional Design | 16.Confederation Line Proximity Study 3
s/a | Number PLANNING / DESIGN / SURVEY sia | Number
of copies of copies

15 17.Draft Plan of Subdivision 18.Plan Showing Layout of Parking Garage 2

15 19.Draft Plan of Condominium 20.Planning Rationale S 2

S 5 21.Site Plan 22.Minimum Distance Separation (MDS) 3

23.Concept Plan Showing Proposed Land . .
15 Uses and Landscaping 24.Agrology and Soil Capability Study 3
3 25.f§:gept Plan Showing Ultimate Use of 26.Cultural Heritage Impact Statement 3
28.Archaeological Resource Assessment

5 & 27T A Requirements: S (site plan) A (subdivision, condo) 3

S 2 29.Survey Plan 30.Shadow Analysis 3
s 1 31.Architectural Building Elevation Drawings | 32.Design Brief (includes the Design Review Panel S Available

(dimensioned) Submission Requirements) online

S 5 33.Campus Master Plan 34.Site Lighting Plan S 2
s/a | Number ENVIRONMENTAL sia | Number
of copies of copies

S 2 35.Phase 1 Environmental Site Assessment 36-'”.‘pa°t Assessment of Adjgcent Waste 3

Disposal/Former Landfill Site
A > 37.Phase 2 Environmental Site Assessment 38 Assessment of Landform Eeatures 3
(depends on the outcome of Phase 1)
3 39.Record of Site Condition 40.Mineral Resource Impact Assessment 3
3 41.Tree Conservation Report 42 Environmental Impact Statement( Impact 3
Assessment of Endangered Species
3 43.Mine Hazard Study / Abandoned Pit or 44.Integrated Environmental Review (Draft, as part 3

Quarry Study

of Planning Rationale)

Meeting Date: February 6, 2019

File Lead (Assigned Planner): Stream Shen
Site Address (Municipal Address): 1385 Woodroffe

*One (1) indicates that considerable major revisions are required before a planning application is submitted, while five (5) suggests that

proposal appears to meet the City’s key land use policies and guidelines. This assessment is purely advisory and does not

consider technical aspects of the proposal or in any way guarantee application approval.

Infrastructure Approvals Project Manager: Mark Fraser
*Preliminary Assessment: 1X] 2[] 3[] 4[] 5

Application Type: Site Plan Control, Manager Approval, Public

It is important to note that the need for additional studies and plans may result during application review. If following the
submission of your application, it is determined that material that is not identified in this checklist is required to achieve
complete application status, in accordance with the Planning Act and Official Plan requirements, the Planning, Infrastructure
and Economic Development Department will notify you of outstanding material required within the required 30 day period.

Mandatory pre-application consultation will not shorten the City’s standard processing timelines, or guarantee that an

application will be approved. It is intended to help educate and inform the applicant about submission requirements as well

as municipal processes, policies, and key issues in advance of submitting a formal development application. This list is valid
for one year following the meeting date. If the application is not submitted within this timeframe the applicant must again pre-
consult with the Planning, Infrastructure and Economic Development Department.

110 Laurier Avenue West, Ottawa ON K1P 1J1

110, av. Laurier Ouest, Ottawa (Ontario) K1P 1J1 Courrier interne : 01-14

Mail code: 01-14

Visit us; Ottawa.ca/planning
Visitez-nous : Ottawa.ca/urbanisme

Last updated March, 2018
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James Fookes

From: Diamond, Emily (MECP) <Emily.Diamond@ontario.ca>
Sent: Monday 22 October 2018 3:29 PM

To: James Fookes

Subject: RE: SWM Pond at Algonquin College - ECA Requirements
Hi James,

If the parcels were consolidated into one, an ECA would not be required. The MOE does not consider
the college to be industrial lands.

Hope this helps clarify things.
Regards,

Environmental Officer

Ministry of the Environment, Conservation and Parks
Ottawa District Office

2430 Don Reid Drive

Ottawa, Ontario, KI1H 1E1

Tel: 613-521-3450 ext 238

Fax: 613-521-5437

e-mail: emily.diamond@ontatio.ca

From: James Fookes [mailto:JFookes@morrisonhershfield.com]
Sent: October 22, 2018 3:27 PM

To: Diamond, Emily (MECP) <Emily.Diamond@ontario.ca>
Subject: RE: SWM Pond at Algonquin College - ECA Requirements

Hi Emily,

Just following up on my message below. Our view is that the Algonquin College Woodroffe campus does not meet the
definition of “Industrial Lands”, but the City is requiring that we clarify this with you. Please let me know.

Thanks,
James

From: James Fookes

Sent: Wednesday 03 October 2018 11:58 AM

To: Diamond, Emily (MECP) <Emily.Diamond@ontario.ca>
Subject: RE: SWM Pond at Algonquin College - ECA Requirements

Hi Emily,

Thank you for this information. The College has advised that there is no particular reason why the site is split into two
parcels, and they are looking into consolidating it into a single parcel, which is preferable to them for a number of reasons.



In the event that the College does complete the consolidation of the parcels, can you advise whether an ECA would still be
required? The City’s Development Review Project Manager (Mark Fraser) mentioned that the MOECP may consider the
College campus to be “Industrial Lands” as defined under O.Reg. 525/98, and requested that we ask you to clarify this.

Thanks and regards,
James

James Fookes, P.Eng.
Senior Water and Wastewater Engineer
jffookes@morrisonhershfield.com

B MORRISON HERSHFIELD
People = Culture « Copabilities
2440 Don Reid Drive | Ottawa, ON K1H 1E1 Canada

Dir: 613 739 2910 x1022225 | Cell: 613 869 9592 | Fax: 613 739 4926
morrisonhershfield.com

From: Diamond, Emily (MECP) [mailto:Emily.Diamond@ontario.ca]
Sent: Tuesday 25 September 2018 9:25 AM

To: James Fookes <JFookes@morrisonhershfield.com>

Subject: RE: SWM Pond at Algonquin College - ECA Requirements

Good Morning James,

Based on the information provided, an ECA would be required for the proposed stormwater pond
servicing Algonquin College. Regardless of who owns the two parcels, the Ministry considers the parcels
to be separate. The exemption set out under Ontario Regulation 525/98 would only apply if the
stormwater pond was servicing one parcel with a single PIN.

Regards,

Environmental Officer

Ministry of the Environment, Conservation and Parks
Ottawa District Office

2430 Don Reid Drive

Ottawa, Ontario, KIH 1E1

Tel: 613-521-3450 ext 238

Fax: 613-521-5437

e-mail: emily.diamond@ontatio.ca

From: James Fookes [mailto:JFookes@morrisonhershfield.com]

Sent: September 24, 2018 11:44 AM

To: Diamond, Emily (MECP) <Emily.Diamond@ontario.ca>

Cc: Des Rochers, Christina (MECP) <Christina.Desrochers@ontario.ca>
Subject: RE: SWM Pond at Algonquin College - ECA Requirements

Hi Emily,

| would appreciate if we could get some feedback regarding the Stormwater Management Pond at Algonquin. Let me know
if you need more details from me, or would like to set up a pre-consultation meeting.

Regards,
James



James Fookes, P.Eng.
Senior Water and Wastewater Engineer
jffookes@morrisonhershfield.com

B MoRRrRISONM HERSHFIELD
People s Culture = Copabilities
2440 Don Reid Drive | Ottawa, ON K1H 1E1 Canada

Dir: 613 739 2910 x1022225 | Cell: 613 869 9592 | Fax: 613 739 4926
morrisonhershfield.com

From: James Fookes

Sent: Tuesday 11 September 2018 9:11 AM

To: Des Rochers, Christina (MECP) <Christina.Desrochers@ontario.ca>; Diamond, Emily (MECP)
<Emily.Diamond@ontario.ca>

Subject: RE: SWM Pond at Algonquin College - ECA Requirements

Thanks Christina. | look forward to hearing from Emily. We have a meeting with the City at 11am tomorrow, so any
feedback that can be provided in advance of that would be very much appreciated.

Regards,
James

From: Des Rochers, Christina (MECP) [mailto:Christina.Desrochers@ontario.cal

Sent: Monday 10 September 2018 5:17 PM

To: James Fookes <JFookes@morrisonhershfield.com>; Diamond, Emily (MECP) <Emily.Diamond@ontario.ca>
Subject: RE: SWM Pond at Algonquin College - ECA Requirements

Hi James,

| forwarded your original email to Emily Diamond after we spoke last week and actually touched base with her this
morning. | will forward this new information along to her and she will hopefully get back to you soon.

Thanks.

Christina

Christina Des Rochers

Water Inspector | Inspectrice de I’eau

Safe Drinking Water Branch | Direction du contréle de la qualité de I’eau potable

Ministry of the Environment, Conservation and Parks | Ministeére de I’Environnement, de la Protection de la nature et des Parcs
Tel. 613-521-3450 ex. 231

Fax. 613-521-5437

Spills Action Centre | Centre d’intervention en cas de déversement 1-800-268-6060

5% Please consider the environment before printing this email note

From: James Fookes [mailto:JFookes@morrisonhershfield.com]
Sent: September-10-18 5:02 PM




To: Des Rochers, Christina (MECP)
Subject: RE: SWM Pond at Algonquin College - ECA Requirements

Hi Christina,
I’'m just following up regarding my email below. Do you know if your colleague has had a chance to look into this?

Also we have some new information about the separate parcel of land issue. Our planning colleagues at Fotenn have
confirmed the ‘Algonquin College of Applied Arts and Technology’ owns both parcels and (according to the Planning Act)
they should be considered one parcel of land. The parcel abstracts for the two different PINS are attached.

Thanks and regards,
James

James Fookes, P.Eng.
Senior Water and Wastewater Engineer
jffookes@morrisonhershfield.com

B pMorrISON HERSHFIELD
People = Culture « Capabilities

2440 Don Reid Drive | Ottawa, ON K1H 1E1 Canada
Dir: 613 739 2910 x1022225 | Cell: 613 869 9592 | Fax: 613 739 4926
morrisonhershfield.com

From: James Fookes

Sent: Wednesday 05 September 2018 11:32 AM

To: Des Rochers, Christina (MOECC) <Christina.Desrochers@ontario.ca>
Subject: SWM Pond at Algonquin College - ECA Requirements

Hi Christina,

Firstly, I’'m not sure whether you are the appropriate person to contact about this — if not | would appreciate if you could
forward this email appropriately.

We are involved in the design of a stormwater management pond at Algonquin College (1385 Woodroffe Avenue, Ottawa).
We had previously been of the opinion that the pond did not require an ECA, since it only services the College property (i.e.
institutional land use), and discharges to a sewer that is not a combined sewer. However, through the Site Plan Control
process, the City of Ottawa has commented that:
1. Part of the catchment appears to be a separate parcel of land (130 Lotta Ave), and although also owned by the
College, this would trigger an ECA; and,
2. Inthe City’s opinion the site could be considered Industrial Land as defined under O. Reg. 525/98.

The City has requested that the contact the MOECP District Office to determine whether an ECA is required.
We would appreciate a pre-consultation to discuss this, if possible today or first thing tomorrow, to clarify this before a

meeting that the college has scheduled with us tomorrow. We are available to meet whenever suits you — just email or call
and we will come downstairs.

Thanks and regards,
James

James Fookes, P.Eng.



Senior Water and Wastewater Engineer
jffookes@morrisonhershfield.com

B MoRRrRISONM HERSHFIELD
People s Culture = Copabilities
2440 Don Reid Drive | Ottawa, ON K1H 1E1 Canada

Dir: 613 739 2910 x1022225 | Cell: 613 869 9592 | Fax: 613 739 4926
morrisonhershfield.com
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TOPOGRAPHIC SKETCH of
PART OF LOTS 34 & 35
CONCESSION 1 (RIDEAU FRONT)

(GEOGRAPHIC TOWNSHIP OF NEPEAN)

CITY OF OTTAWA

Scale 1:200
T e e e e —
5 0 5 10 METRES

METRIC CONVERSION
DISTANCES AND COORDINATES SHOWN ON THIS PLAN ARE IN METRES AND CAN BE
CONVERTED TO FEET BY DIVIDING BY 0.3048

BEARING NOTE
BEARINGS ARE ASTRONOMIC AND ARE REFERRED TO THE * LIMIT OF *, AS SHOWN ON PLAN
*, HAVING A BEARING OF XX°XX'XX".

VERTICAL DATUM NOTE
ELEVATIONS ARE OF GEODETIC ORIGIN AND ARE REFERRED TO A BENCHMARK SHOWN ON
WEBSTER & SIMMONDS 1999 SURVEY, HAVING AN ELEVATION OF 85.35.

HORIZONTAL DATUM NOTE

PROJECTION: UNIVERSAL TRANSVERSE MERCATOR
(MTM, ZONE 9, CM76°30'W)

NAD 83 (ORIGINAL)

DATUM:

DUE TO SNOW COVER CONDITIONS SOME LOW LYING FEATURES MAY NOT BE IDENTIFIED.

LEGEND
[ ] DENOTES FOUND MONUMENTS
O ! SET MONUMENTS
IB " IRON BAR
IBg " ROUND IRON BAR
SIB " STANDARD IRON BAR
SSIB " SHORT STANDARD IRON BAR
cC CUT CROSS
CP CONCRETE PIN
WIT WITNESS
PIN PROPERTY IDENTIFICATION NUMBER
MEAS MEASURED
PROP PROPORTIONED
ou " ORIGIN UNKNOWN
SG " STANTEC GEOMATICS LTD.
ORP " OBSERVED REFERENCE POINT
P " PLANTER
* " *
* " *
* " *
ACU " AIR CONDITIONING UNIT
< AN " ANCHOR
ANT " ANTENNA
BH " BOREHOLE
i e " BIKE RACK
BENCH BENCH
BOL " BOLLARD
BOUL " BOULDER
cB " CATCH BASIN
DCPR DOUBLE CB
DICB SWALE CB
CBMH CB MANHOLE
DCEMH " DOUBLE CB MANHOLE
cBs! " SIDE INLET CB
csv " VALVE CURB STOP
DRN " DRAIN
®  grosT " ELECTRICAL OUTLET
FP " FLAG POLE
FL FLOOD LIGHT
FTF FUEL TANK FILLER CAP
Ge " GARBAGE CAN
I e PIPE FLANGE (GAS)
[ 4 " GAS FUEL PUMP
GP " POLE GUYWIRE
GSR GAS SERVICE REGULATOR
GV " GAS VALVE
HLS LIGHT STANDARD HYDRO
HM " HYDRO METER
HIN " HYDRO TRANSFORMER
HW " HAND WELL
HYD " FIRE HYDRANT
O " JUNCTION BOX
MB " MAILBOX
o MP . MONITORING PIN
MH " MAINTENANCE HOLE UNIDENTIFIED
MHBELL " MAINTENANCE HOLE BELL
MHF " MAINTENANCE HOLE FIBRE OPTIC
MHH MAINTENANCE HOLE HYDRO
MH/ " MAINTENANCE HOLE INVERT
MHSAN " MAINTENANCE HOLE SANITARY
MHSTM " MAINTENANCE HOLE STORM
MHT " MAINTENANCE HOLE TRAFFIC
mw MONITORING WELL
NPB " NEWS PAPER BOX
oLP " LIGHT STANDARD ORNAMENTAL
ow " OBSERVATION WELL
PKM " PARKING METER
PLQ PLAQUE
PLR " PILLAR
RLC " RED LIGHT CAMERA
SAT " SATELLITE DISH
SCLP " SCULPTURE
scP " SUMP/CATCH PIT
scv " SPRINKLER CONTROL VALVE
SH " SPRINKLER HEAD
S " SIAMESE CONNECTION
-~ SN " SIGN
L spav " SOLAR PANEL
SPT " SEPTIC TANK LID
7BL " TABLE
78 BELL TERMINAL BOX - BELL
7B CATV " TERMINAL BOX - CABLE
= (9] " TRAFFIC CONTROL BOX
TPIT " TEST PIT
7SL " TRAFFIC SIGNAL LIGHT
uMB MARKER BELL UNDERGROUND
ume " MARKER CABLE UNDERGROUND
UMG " MARKER GAS UNDERGROUND
uMo " MARKER OIL UNDERGROUND
uP " UTILITY POLE
o VB VALVE BOX
ve " VALVE CHAMBER
wv " WATER VALVE
" TREE STUMP
TREE CONIFEROUS
" TREE DECIDUOUS
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o 7CB " TRAFFIC CONTROL BOX
TPIT " TEST PIT
7SL " TRAFFIC SIGNAL LIGHT
UMPB " MARKER BELL UNDERGROUND
ume " MARKER CABLE UNDERGROUND
UMG " MARKER GAS UNDERGROUND
UMO " MARKER OIL UNDERGROUND
uP " UTILITY POLE
o VB " VALVE BOX
ve " VALVE CHAMBER
wv " WATER VALVE
" TREE STUMP
TREE CONIFEROUS
" TREE DECIDUOUS
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1.0

2.0

Introduction

Paterson Group (Paterson) was commissioned by Colliers Project Leaders on behalf
of Algonquin College to conduct a geotechnical investigation for the proposed Athletic
Recreation Complex (ARC) to be constructed at the Algonquin College Woodroffe
Campus in the City of Ottawa (refer to Figure 1 - Key Plan presented in Appendix 2).

The objective of the geotechnical investigation was to:

a determine the subsurface soil and groundwater conditions by means of
boreholes.

a provide geotechnical recommendations for the design of the proposed
development including construction considerations which may affect its design.

The following report has been prepared specifically and solely for the aforementioned
project which is described herein. The report contains the geotechnical findings and
includes recommendations pertaining to the design and construction of the subject
development as understood at the time of writing this report.

Investigating the presence or potential presence of contamination on the subject
property was not part of the scope of work of this present investigation.

Proposed Development

For the proposed Athletic Recreation Complex (ARC), it's our understanding that the
proposed development will consist of a one-storey slab-on-grade building with a partial
basement to be used as gymnasium and other facilities. The proposed development
will occupy the majority of the existing parking area. It is also expected that the
proposed building will be fully municipally serviced and will be integrated with the
existing surrounding hard surfaces.

Furthermore, it’s our understanding that an underground storm water storage system
will be installed south of the proposed building footprint. A hydrogeological review of
the infiltration potential will be presented in a separate report.

Report: PG4624-1 Revision 1
June 3, 2019 Page 1



patel‘SOI‘lg I‘OUp Geotechnical Investigation

Ottawa

Kingston North Bay Proposed Athletic Recreation Complex (ARC)
Algonquin College - Woodroffe Campus - Ottawa

3.0

3.1

Method of Investigation

Field Investigation
Field Program

The field program for the geotechnical investigation was carried out on
August 16, 2018. At that time, a total of 9 boreholes were drilled to a maximum depth
of 6.7 m below existing ground surface. The test hole locations were determined in the
field by Paterson personnel and distributed in a manner to provided general coverage
of the proposed project known at the time of the field portion of the geotechnical
investigation while taking into consideration of site features and underground utilities.
The test hole locations are presented on Drawing PG4624-1 - Test Hole Location Plan
included in Appendix 2.

The boreholes were put down using a truck-mounted auger drill rig operated by a two-
person crew. All fieldwork was conducted under the full-time supervision of our
personnel under the direction of a senior engineer from our geotechnical department.
The test hole procedures consisted of augering to the required depths at the selected
locations and sampling the overburden.

Sampling and In Situ Testing

Soil samples from the boreholes were recovered from the auger flights or a 50 mm
diameter split-spoon sampler. All soil samples were classified on site, placed in sealed
plastic bags and transported to the laboratory for further review. The depths at which
the auger and split spoon samples were recovered from the test holes are presented
as, AU and SS, respectively, on the Soil Profile and Test Data sheets presented in
Appendix 1.

Standard Penetration Testing (SPT) was conducted and recorded as “N” values on the
Soil Profile and Test Data sheets. The “N” value is the number of blows required to
drive the split-spoon sample 300 mm into the soil after a 150 mm initial penetration with
a 63.5 kg hammer falling from a height of 760 mm.

Undrained shear strength testing was conducted at regular intervals in cohesive soils
and completed using a MTO field vane apparatus.

Report: PG4624-1 Revision 1
June 3, 2019 Page 2
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3.2

3.3

Overburden thickness was evaluated by a dynamic cone penetration test (DCPT) at
BH 2, BH 3 and BH 4. The DCPT consists of driving a steel drill rod, equipped with a
50 mm diameter cone at the tip and a 63.5 kg hammer falling from a height of 760 mm.
The number of blows required to drive the cone into the soil is recorded every 300 mm.

The subsurface conditions observed in the test holes were recorded in detail in the
field. The soil profiles are presented on the Soil Profile and Test Data sheets in
Appendix 1 of this report.

Groundwater

Flexible standpipes were installed in the boreholes during the field investigation to
permit monitoring of the groundwater levels subsequent to the completion of the
sampling program.

Sample Storage

All samples from the investigation will be stored in the laboratory for a period of one
month after issuance of this report. The samples will then be discarded unless directed
otherwise.

Field Survey

The test holes completed during the field investigation were selected in the field and
surveyed by Paterson. The ground surface elevations at the test hole locations were
referenced to a geodetic benchmark, consisting of the top of spindle of the fire hydrant
located to the south of the subject section of the site. An geodetic elevation of 86.84
m was assigned to this benchmark.

The location of the TBM, test hole locations and ground surface elevation at each test

hole location are presented on Drawing PG4624-1 - Test Hole Location Plan in
Appendix 2.

Laboratory Testing

The soil samples recovered from the subject site were visually examined in our
laboratory to review the results of the field logging.

Report: PG4624-1 Revision 1
June 3, 2019 Page 3
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3.4 Analytical Testing

One soil sample was submitted for analytical testing to assess the corrosion potential
for exposed ferrous metals and the potential of sulphate attacks against subsurface
concrete structures. The sample was submitted to determine the concentration of
sulphate and chloride, the resistivity and the pH of the sample. The results are
presented in Appendix 1 and are discussed further in Subsection 6.7.

Report: PG4624-1 Revision 1
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4.0 Observations

4.1 Surface Conditions

4.2

The majority of the subject site is currently occupied by an at-grade, asphalt covered
car parking and access lanes. A landscaped area with mature trees was also noted
along the north boundary of the site. The subject site is relatively flat with a slight
downslope towards the northwest portion.

Based on historical aerial photographs of the site, a former drainage ditch bisected the
west portion of the subject site at the approximate location of the proposed Athletic
Recreation Complex (ARC). The former drainage ditch ran in a north-south direction
across the west portion of the subject section of the site. The aerial photograph from
1965 illustrated in Figure 2 in Appendix 2 identifies the approximate alignment of the
former drainage ditch. The approximate location of the former drainage ditch has been
further presented in an aerial photograph of 1991 and 2017 in Figure 3 and Figure 4,
respectively.

The site is bordered to the north by a 3 storey Algonquin Commons Theater, to the
east and south by an at-grade asphalt covered parking area.

Subsurface Profile

Generally, the subsurface profile encountered at the test hole locations consists a
pavement structure overlying a hard to stiff brown silty clay crust followed by a very stiff
to stiff grey silty clay deposit. Glacial till was encountered at BH 4 consisting of grey
silty clay with sand and gravel. It should be noted that a fill layer consisting of brown
silty sand with crushed stone and/or brown silty clay with sand and gravel was
encountered within BH 1, BH 2 and BH 4 where the former drainage ditch ran along
the west portion of the site. In addition, a layer of topsoil and organics was
encountered directly below the fill material at BH 1 and BH 2.

Practical refusal to DCPT was encountered at a depth of 9.9, 8.5 and 9.1m at BH 2,
BH 3 and BH 4, respectively.

Refer to the Soil Profile and Test Data sheets in Appendix 1 for specific details of the
soil profiles encountered at each test hole location.

Report: PG4624-1 Revision 1
June 3, 2019 Page 5
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4.3

Groundwater

The measured groundwater levels are summarized below in Table 1 and presented on
the Soil Profile and Test Data sheets in Appendix 1. It should be noted that surface
water can become perched with a backfilled borehole, which can lead to higher than
normal groundwater level readings. The long-term groundwater level can also be
estimated based on the recovered soil samples’ moisture levels, colouring and
consistency. Based on these observations, the long-term groundwater level is
anticipated at a 4 to 5 m depth. Groundwater levels are subject to seasonal
fluctuations and could vary at the time of construction.

Table 1 - Summary of Groundwater Level Readings
Test Hole | Ground Surface | Groundwater | Groundwater Date
Number Elevation (m) Depth (m) Elevation (m)

BH 1 85.84 3.08 82.76 August 21, 2018
BH 2 86.07 3.07 83.00 August 21, 2018
BH 3 86.55 2.82 83.73 August 21, 2018
BH 4 85.58 2.96 82.62 August 21, 2018
BH 5 86.24 2.84 83.40 August 21, 2018
BH 6 86.92 Blocked - August 21, 2018
BH7 86.82 Blocked - August 21, 2018
BH 8 86.67 2.04 84.63 August 21, 2018
BH9 87.08 2.72 84.36 August 21, 2018

Note: The ground surface at the test hole locations was referenced to a geodetic benchmark consisting of

the top of spindle of the fire hydrant located to the south of the subject section of the site. A elevation of

86.84 was assigned to the benchmark.

Report: PG4624-1 Revision 1
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5.0

5.1

5.2

Discussion

Geotechnical Assessment

From a geotechnical perspective, the subject site is satisfactory for the proposed
development. It's expected that the proposed building will be founded on conventional
spread footings placed on an undisturbed, stiff silty clay bearing surface.

Where the existing fill is encountered at design underside of footing elevation, it's
expected that the footings will be either extended to reach an undisturbed, silty clay
bearing surface, placed on an approved engineered fill or placed on lean concrete in-
filled trench that extends to an undisturbed, silty clay bearing surface.

Consideration could be given to leaving the existing fill under the proposed slab-on-
grade. It is recommended to sub-excavate an additional 300 mm below the proposed
subgrade where existing fill is currently present. The fill subgrade should be proof
rolled, under dry conditions, making several passes and approved by the geotechnical
consultant at the time of construction. The sub-excavated area should then be in-filled
with OPSS Granular B Type Il and compacted to a minimum 98% of the material’'s
SPMDD up to the underside of footing elevation.

Due to the presence of the silty clay layer, grading in close proximity to any settlement
sensitive structures will be subjected to a permissible grade raise restriction.

To ensure that the proposed basement area remains dry and prone to less moisture
intrusion, a water suppression system is recommended to manage and reduce the
volume of water infiltration over the long term at post-construction.

The above and other considerations are further discussed in the following sections.
Site Grading and Preparation
Stripping Depth

Topsoil and fill, such as those containing organic or deleterious materials, should be
stripped from under any buildings and other settlement sensitive structures. It’s
expected that the existing fill, free of deleterious material and significant amounts of
organics, can be left in place below the proposed building footprint, outside of lateral
support zones for the footings, and below the proposed parking area and access lane.
However, itis recommended that the existing fill layer be proof-rolled several times and
approved by the geotechnical consultant at the time of construction.

Report: PG4624-1 Revision 1
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5.3

Any poor performing areas noted during the proof-rolling operation should be removed
and replaced with an approved fill. Existing foundation walls and/or other construction
debris, where present, should be entirely removed from within the building perimeter.

Fill Placement

Fill placed for grading beneath the building areas should consist, unless otherwise
specified, of clean imported granular fill, such as Ontario Provincial Standard
Specifications (OPSS) Granular A or Granular B Type Il. This material should be
tested and approved prior to delivery to the site. The fill should be placed in maximum
300 mm thick lifts and compacted to 98% of the material’s standard Proctor maximum
dry density (SPMDD).

Non-specified existing fill along with site-excavated soil can be placed as general
landscaping fill where settlement of the ground surface is of minor concern. These
materials should be spread in thin lifts compacted by the tracks of the spreading
equipment to minimize voids. If the material is to be placed to increase the subgrade
level for areas to be paved, the fill should be compacted in maximum 300 mm lifts and
compacted to 95% of the material's SPMDD. Non-specified existing fill and site-
excavated soils are not suitable for placement as backfill against foundation walls
unless a composite drainage blanket connected to a perimeter drainage system is
provided.

Foundation Design

Bearing Resistance Values (Slab-on-Grade Portion)

Pad footings, up to 6 m wide, and strip footings, up to 3 m wide, founded on an
undisturbed, stiff silty clay bearing surface or over an approved engineered fill
extending to an undisturbed, silty clay bearing surface can be designed using the
bearing resistance value at serviceability limit states (SLS) of 150 kPa and a factored
bearing resistance value at ultimate limit states (ULS) of 250 kPa. Alternatively,
footings founded over a lean concrete in-filled trench as detailed below can be
designed using the abovenoted SLS and ULS values.

A geotechnical resistance factor of 0.5 was applied to the above noted bearing
resistance value at ULS.

An undisturbed soil bearing surface consists of a surface from which all topsoil and
deleterious materials, such as loose, frozen or disturbed soil, whether in situ or not,
have been removed, under dry conditions, prior to the placement of concrete for
footings.

Report: PG4624-1 Revision 1
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Bearing Resistance Values (Basement)

For the basement portion of the building within the western portion, it's expected that
the depth of the foundation will be approximately 3 m below the existing grade.
Minimal to no sub-excavation of fill will be required to be removed below the proposed
underside of footings due to the depth of the founding level.

To protect the soil bearing surface during construction and to create a horizontal
hydraulic barrier at depth, it's recommended that a concrete mud slab be placed
immediately after exposure of the bearing surface. The bearing surface should be
inspected by the geotechnical engineer prior to concrete placement. The concrete mud
slab should consist of a 150 mm thick layer with a minimum 25 MPa compressive
strength concrete.

Footings placed on 25 MPa concrete mud slab overlying an undisturbed, stiff silty clay
bearing surface or over an approved engineered fill extending to an undisturbed, silty
clay bearing surface can be designed using the bearing resistance value at
serviceability limit states (SLS) of 175 kPa and a factored bearing resistance value at
ultimate limit states (ULS) of 300 kPa.

An undisturbed soil bearing surface consists of a surface from which all topsoil and
deleterious materials, such as loose, frozen or disturbed soil, wether in situ or not, have
been removed, in the dry, prior to the placement of concrete for footings.

The above noted bearing resistance value at SLS will be subjected to total and
differential settlements of 25 and 20 mm, respectively.

Lateral Support

The bearing medium under footing-supported structures is required to be provided with
adequate lateral support with respect to excavations and different foundation levels.
Adequate lateral support is provided to a stiff silty clay or engineered fill above the
groundwater table when a plane extending horizontally and vertically from the
underside of the footing at a minimum of 1.5H:1V passing through in situ soil of the
same or higher bearing capacity as the bearing medium soil.

Permissible Grade Raise

A permissible grade raise restriction of 2 m above existing ground surface is
recommended for the proposed building.

Report: PG4624-1 Revision 1
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5.4

5.5

5.6

Design for Earthquakes

The subject site can be taken as seismic site response Class C as defined in the
Ontario Building Code 2012 (OBC 2012; Table 4.1.8.4.A) for foundations considered
at this site. The soils underlying the site are not susceptible to liquefaction.

Slab on Grade/Basement Slab Construction

With the removal of all topsoil and deleterious fill, such as those containing significant
amounts of organic matter, within the footprint of the proposed building, undisturbed
native soil surface or existing fill, approved by the geotechnical consultant at the time
of construction, will be considered acceptable subgrade on which to commence
backfilling for floor slab construction. It's recommended that the existing fill layer, free
of deleterious and organic materials, be proof-rolled (if possible due to moisture
content) and approved by the geotechnical consultant at the time of construction. Any
soft areas should be removed and backfilled with suitable dryer backfill material. It's
recommended that the upper 200 mm of sub-slab fill of a slab-on-grade construction
to consist of an OPSS Granular A crushed stone.

For the basement slab, it’s our understanding that the floor will be heated and will have
an insulation layer. Furthermore, since a concrete mud slab will be used to create a
hydraulic barrier, the material to backfill above the concrete mud slab will consist of a
free draining material such as an OPSS Granular A and/or possibly a layer of 19 mm
clear crushed stone. Subfloor drainage will be incorporated in this design which will
permit the subfloor material to remain dry.

Basement Wall

There are several combinations of backfill materials and retained soils that could be
applicable for the basement walls of the subject structure. However, the conditions can
be well-represented by assuming the retained soil consists of a material with an angle
of internal friction of 30 degrees and a dry unit weight of 20 kN/m®. The applicable
effective unit weight of the retained soil can be estimated as 13 kN/m°, where
applicable.

A hydrostatic pressure should be added to the total static earth pressure when
calculating the effective unit weight.

Lateral Earth Pressures

The static horizontal earth pressure (P,) can be calculated by a triangular earth
pressure distribution equal to K,-y-H where:

Report: PG4624-1 Revision 1
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K,= at-rest earth pressure coefficient of the applicable retained soil, 0.5
Yy = unit weight of fill of the applicable retained soil (kN/m®)
H = height of the wall (m)

An additional pressure having a magnitude equal to K, -q and acting on the entire wall
height should be incorporated to the diagram for any surcharge loading, g (kPa), that
may be placed at ground surface adjacent to the wall. The surcharge pressure will only
be applicable for static analyses and should not be calculated with the seismic loading
case.

Actual earth pressures could be higher than the “at-rest” case if care is not exercised
during the compaction of the backfill materials to stay at least 0.3 m away from the
walls with the compaction equipment.

Seismic Earth Pressures

The total seismic force (P,g) includes both the earth force component (P,) and the
seismic component (AP ).

The seismic earth force (AP,) could be calculated using 0.375-a,"y-H?/g where:

a. = (1 '45'amax/g)amax

y = unit weight of fill of the applicable retained soil (KN/m®)
H = height of the wall (m)

g = gravity, 9.81 m/s?

The peak ground acceleration, (a,,,), for the Ottawa area is 0.32g according to
OBC 2012. The vertical seismic coefficient is assumed to be zero.

The earth force component (P,) under seismic conditions could be calculated using
P, = 0.5 K,y H?, where K, = 0.5 for the soil conditions presented above.

The total earth force (P,g) is considered to act at a height, h (m), from the base of the
wall, where:

h = {P,(H/3)+AP s (0.6-H)}/P e

The earth forces calculated are unfactored. For the ULS case, the earth loads should
be factored as live loads, as per OBC 2012.
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5.7 Pavement Structure

Fordesign purposes, the following pavement structures presented below could be used
for the design of car parking areas, bus lanes and access lanes. It is anticipated that
both pavement structures provided would be adequate for use as a fire route.

Table 2 - Recommended Pavement Structure - Car Only Parking Areas

Thz::r:(:)ess Material Description
50 Wear Course - HL 3 or Superpave 12.5 Asphaltic Concrete
150 BASE - OPSS Granular A Crushed Stone
300 SUBBASE - OPSS Granular B Type Il

SUBGRADE - Either fill, in situ soil or OPSS Granular B Type | or || material placed over in situ soil
or fill

Table 3 - Recommended Pavement Structure
Bus Turning Areas and Access Lanes

Th:::::;ss Material Description
40 Wear Course - Superpave 12.5 Asphaltic Concrete
50 Binder Course - Superpave 19.0 Asphaltic Concrete
150 BASE - OPSS Granular A Crushed Stone
450 SUBBASE - OPSS Granular B Type |

SUBGRADE - Either fill, in situ soil or OPSS Granular B Type | or Il material placed over in situ soil

Minimum Performance Graded (PG) 64-34 asphalt cement should be used for this
project.

If soft spots develop in the subgrade during compaction or due to construction traffic,
the affected areas should be excavated and replaced with OPSS Granular B Type II
material. Weak subgrade conditions may be experienced over service trench fill
materials. This may require the use of a geotextile, thicker subbase or other measures
that can be recommended at the time of construction as part of the field observation
program.

The pavement granular base and subbase should be placed in maximum 300 mm thick
lifts and compacted to a minimum of 100% of the SPMDD using suitable vibratory
equipment.
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Pavement Structure Drainage

Satisfactory performance of the pavement structure is dependent on the moisture
condition of the contact zone between the subgrade material and granular base.
Failure to provide adequate drainage under conditions of heavy wheel loading could
result in the subgrade fines being pumped into the stone subbase voids, thereby
reducing the load bearing capacity.

Due to the impervious nature of the subgrade materials consideration should be
provided to installing subdrains during the pavement construction. The subdrains
should extend in four orthogonal directions and longitudinally when placed along a
curb. The clear crushed stone surrounding the drainage lines or the pipe, should be
wrapped with suitable filter cloth. The subdrain inverts should be approximately
300 mm below subgrade level and placed in accordance with City of Ottawa standard
drawings. The subgrade surface should be shaped to promote water flow to the
drainage lines.
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6.0 Design and Construction Precautions

6.1 Foundation Drainage and Backfill

Water Suppression System and Foundation Drainage

To manage and control groundwater water infiltration over the long term, the following
water suppression system is recommended to be installed for the exterior foundation
walls and underfloor drainage (refer to Figure 5 - Water Suppression System in
Appendix 2 for an illustration of this system cross-section):

J

The concrete mud slab will create a horizontal hydraulic barrier to lessen the
water infiltration at the base of the excavation and will consist of a 150 mm thick
layer of 25 MPa compressive strength concrete. The 150 mm minimum
thickness is required to enable the support of construction traffic until the
footings are poured and the area is backfilled and minimize long term cracking.

A composite drainage layer will be placed from finished grade to the bottom of
the foundation wall. It is recommended that the composite drainage system
(such as Delta Drain 6000 or equivalent) extend down to the bottom of the
foundation wall. It's expected that 150 mm diameter sleeves placed at 3 m
centres be cast in the foundation wall at the footing interface to allow the
infiltration of water to flow to an interior perimeter drainage pipe. The perimeter
drainage pipe should direct water to the sump pit(s) within the lower basement
area.

A waterproofing membrane will be required to lessen the effect of water
infiltration for the basement level starting at 1.5 m below finished grade. The
waterproofing membrane will consist of bentonite panels fastened to the
composite drainage layer. The bentonite membrane should extend to the bottom
of the excavation at the founding level of the proposed footings over the
concrete mud slab.

A sump pit should be designed to manage any groundwater infiltration which
would be discharged to the sewer system. The sump pump should be designed
to handle a maximum water volume of 200,000 L/day. However, once steady
state is achieved, it's expected that water infiltration volumes will be less than
5,000 L/day.
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6.2

Underfloor Drainage

Underfloor drainage may be required to control water infiltration below the basement
slab that breaches the horizontal hydraulic barrier (minimum 150 mm thick concrete
mud slab). Fordesign purposes, it's recommended that a 150 mm diameter perforated
pipe be placed in each bay. The final spacing of the underfloor drainage system
should be confirmed at the time of completing the excavation when water infiltration
can be better assessed.

Water Infiltration Volumes

During the construction phase, it's expected that water infiltration should have a steady
state volume between 10,000 and 25,000 L/day plus any surface water infiltration
following a precipitation event. The initial influx will be greater once the excavation
extends below the long term groundwater level. The zone of influence associated with
the temporary dewatering during construction excavation for 1 basement level will be
approximately 5 m.

Based on the proposed water suppression system, it's expected that long term
groundwater infiltration will be significantly reduced during post-construction. With a
properly implemented water suppression system, it's expected that post-construction
volumes will be less than 5,000 L/day.

Protection Against Frost Action

Perimeter footings of heated structures are required to be insulated against the
deleterious effects of frost action. A minimum 1.5 m thick soil cover (or equivalent)
should be provided.

Exterior unheated footings, such as those for isolated exterior piers, are more prone
to deleterious movement associated with frost action than the exterior walls of the
structure proper and require additional protection. The recommended minimum
thickness of soil cover is 2.1 m (or equivalent).
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6.3

6.4

Excavation Side Slopes

The excavations for the proposed development will be through a native silty clay
material. The subsurface soil is considered to be mainly a Type 2 and 3 soil according
to the Occupational Health and Safety Act and Regulations for Construction Projects.
Above the groundwater level, for excavations to depths of approximately 3 m, the
excavation side slopes should be stable in the short term at 1H:1V. Shallower slopes
should be provided for deeper excavations or for excavation below the groundwater
level. Where such side slopes are not permissible or practical, temporary shoring
should be installed.

The slope cross-sections recommended above are for temporary slopes. Excavated
soil should not be stockpiled directly at the top of excavations and heavy equipment
should be maintain safe working distance from the excavation sides.

Slopes in excess of 3 m in height should be periodically inspected by the geotechnical
consultant in order to detect if the slopes are exhibiting signs of distress.

A trench box is recommended to be installed at all times to protect personnel working
in trenches with steep or vertical sides. It is expected that services will be installed by
“cut and cover” methods and excavations should not remain open for extended periods
of time.

Pipe Bedding and Backfill

Bedding and backfill materials should be in accordance with City of Ottawa standards
and specifications.

The pipe bedding for sewer and water pipes should consist of at least 150 mm of
OPSS Granular A material. The material should be placed in maximum 300 mm thick
lifts and compacted to a minimum of 95% of its SPMDD. The bedding material should
extend at a minimum to the spring line of the pipe.

The cover material, which should consist of OPSS Granular A crushed stone, should
extend from the spring line of the pipe to a minimum of 300 mm above the obvert of the
pipe. The material should be placed in maximum 300 mm thic