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1.0 INTRODUCTION

Novatech has been retained to prepare a Servicing and Stormwater Management Report for the
proposed Hard Rock Casino Expansion at 4837 Albion Road within Ottawa, Ontario. This report
will support a Site Plan and Re-Zoning Application for the proposed development. Figure 1 is a
Key Plan showing the site location.

This report outlines the site sanitary and water servicing, along with the proposed storm drainage
and stormwater management strategy for the proposed development.

1.1 Background

The existing Rideau Carleton Raceway and OLG Slots property is located at 4837 Albion Road.
The subject property was recently severed into two separate parcels. The Rideau Carleton
Raceway has retained the 43.8-hectare undeveloped parcel to the east of the existing racetrack
that fronts onto Bank Street. Hard Rock Ottawa presently owns the 40.5-hectare parcel that fronts
on to Albion Road. This is the property that is subject to this application.

The 40.5-hectare property at 4837 Albion Road is bound by Albion Road to the West, vacant
undeveloped land to the north, the retained Rideau Carleton Raceway property to the east, and
farmland to the south. The site slopes away from Albion Road to the low point north of the existing
horse barns. Figure 2 shows the existing site conditions.

Prior to the recent severance the original raceway facility consisted of the raceway building with
buffet restaurant, grandstand and racetrack with apron as well as stables, barns and horseman’s
kitchen located at the rear of the site. The original raceway facility was serviced by a private well
and septic system. The existing septic bed continues to service the barn, stables and horseman’s
kitchen.

In 2000, the existing raceway building was expanded to accommodate the addition of the OLG
slots. This expansion included the following works:

e Expansion of the existing watermain system and addition of the fire suppression system.

e Watermain installed across the property to the east connecting to the existing watermain
along Bank Street.

e Storm drainage and stormwater management infrastructure.

In 2006, the sanitary sewer system was added with a pump station.

In 2018, a rezoning application was approved by the City of Ottawa for the addition of 20 gaming
tables to the existing OLG slots casino and the proposed hotel.

1.2 Proposed Development

The proposed Hard Rock Casino expansion will consist of an 8-storey hotel with 178 rooms,
multiple different restaurants with a total of approximately seat count of 775, a live auditorium with
1600 seats, and approximately 2000 gaming positions all under one roof. The proposed
expansions will also include expansions and improvements to the existing parking area and
laneways. Figure 3 shows the proposed site development.

Novatech Page 1
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1.3 Site Constraints

Paterson Group performed the geotechnical investigation in support of the proposed development
and provided the following report ‘Geotechnical Investigation Proposed Building Expansion, 4837
Albion Road, Ottawa, ON Paterson Group’ dated October 30, 2019. The report indicates that
bedrock is expected to range from 15m-25m below existing grade and the groundwater table is
expected to be at a depth greater than 7m below existing grade. There is a permissible grade
raise restriction of 2.0m above existing ground only where a clay deposit is present. An MECP
permit to take water is not anticipated during construction; however, if pumping exceeds
anticipated rates than a permit to take water application should be filed.

1.4 Background Reports

This report provides information on the considerations and approach by which Novatech has
designed and evaluated the proposed servicing and stormwater management strategies. This
report should be read in conjunction with the following:

e Geotechnical Investigation, Proposed Building Expansion, 4837 Albion Road, Ottawa, ON
Paterson Group (October 30, 2019)

o Serviceability Report, 4837 Albion Road, Hard Rock Ottawa, Ottawa, Ontario,
Novatech (January 2018)

e Sanitary Sewer Brief Rideau Carleton Raceway
David McManus Engineering Ltd. (October 6, 2005)

e Sanitary Sewage Report Rideau Carleton Raceway
David McManus Engineering Ltd. (October 6, 2005)

e Rideau Carleton Raceway Expansion Servicing Options Study
Oliver, Mangione, McCalla & Associates (March 7, 2000)

e Rideau Carleton Raceway Stormwater Design
Oliver, Mangione, McCalla & Associates (September 3, 1999)

e Leitrim Development Area, Stormwater Management Environmental Study Report and
Pre-Design. Golder Associates Limited (August 1994)

e Planning for Leitrim and Integrated Approach, Volume Il Master Drainage Plan
Cumming Cockburn Limited (August 1991)

Novatech Page 2
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2.0 WATER SERVICING

2.1 Existing Water Services

The existing development is currently serviced from the existing 400mm diameter watermain to
the northeast of the site in the Bank Street right-of-way. A 200mm diameter private watermain
extends through the property to the east from Bank Street to an existing hydrant by the northwest
corner of the property just outside of the Albion Road right-of-way. The existing private 200mm
diameter watermain provides a potable water service for the existing Rideau Carleton Raceway
Operations, the OLG slots, the horseman’s kitchen and paddock at the rear of the racetrack.

Existing Fire Suppression

There are existing holding tanks and a dry hydrant for fire suppression that service the existing
building and sprinkler system.

There is an existing well on the property that provides the following functions:
o Pumps water to the existing fountain in the middle of the racetrack area.
e Pumps water to the existing fire suppression tanks.

e Supplies water (non-domestic) to the existing stables.

2.2 Proposed Water Servicing

The existing 200mm diameter watermain will continue to service the existing development and
provide service for the proposed Hard Rock expansion. The existing building water system will
be extended internally to the proposed Hard Rock expansion to provide domestic water. Refer to
the General Plan of Services (dwg 116111-GP) for watermain servicing details.

2.2.1 Domestic Water Demands

Design Criteria from the City of Ottawa Water Distribution Guidelines and the Ontario Building
Code were used to calculate the theoretical water demands for proposed expansion. The demand
calculations are based on flow requirements for the proposed different uses on site.

The water demand calculations for the existing facility are based on historical water record data.
Detailed water record information and calculations are provided in Appendix A. The domestic
water demands for the existing and proposed developments are summarized in Table 2.1 below.

Table 2.1: Water Demand Summary

Ave. Daily Max. Daily Peak Hour
Use Demand Demand Demand

(L/s) (L/s) (L/s)
Existing RCR and OLG Slots *1.01 1.52 2.74
Proposed Restaurants, Hard Rock
Auditorium, Casino Additions 2.65 3.98 7.16
Proposed Hard Rock Hotel 0.83 2.08 4.58
Existing + Proposed Expansion 4.49 7.58 14.48

*Existing average daily demand calculated from 2015-2017 water meter data.

Novatech Page 3
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2.2.2 Fire Flow

Fire flow requirements for the proposed building expansion were calculated by the Mechanical
Consultant, SNC Lavalin; refer to Fire Protection Water Supply letter prepared by SNC Lavalin
provided in Appendix A. This letter indicates that the existing 90,900 gallon and 30,000 gallon
underground storage tanks on the north side of the building will be connected to service both the
existing and proposed internal building fire suppression systems. The existing 500 USGPM fire
pump will be replaced by a new 1250 USGPM pump to meet the fire suppression requirements
for all areas of the existing and proposed building. A 70,000-gallon underground storage tank is
also proposed in the southwest parking lot to service a proposed dry hydrant system. The fire
department will draw water from the tank and pressurize the dry hydrant system in the event of a
fire. Refer to the General Plan of Services (dwg 116111-GP) for details.

2.2.3  Hydraulic Analysis

The domestic water demand information was submitted to the City of Ottawa for boundary
conditions. The boundary conditions were provided for the existing 400mm watermain on Bank
Street. The results of the boundary conditions are summarized below in Table 2.2.

Table 2.2: Boundary Condition Summary

Service Min/Max Limits of
- . Allowable Design
Condition Cfg‘r:l:ﬁg:n Demand Operating Operating
Pressures Pressures
(L/s) (psi) (psi)
High Pressure Bank Street 4.49 80psi (Max) 67.7
Peak Hour Bank Street 14.48 40psi (Min) 491

These boundary conditions were input into the hydraulic model EPANET for analyzing the
performance of the existing watermain systems for the following two (2) theoretical conditions:

1) High Pressure check under Average Day conditions
2) Peak Hour demand

The model indicates that the existing private 200mm watermain on site can provide adequate
pressures for domestic use. Therefore, based on the proceeding analysis it can be concluded that
the watermain, as designed, will provide adequate system pressures for domestic demands. It
should be noted that in the future the City has identified potential higher peak demands on the
existing Bank Street watermain. These higher demands would result in lower watermain
pressures which would be resolved by a second pump at the Leitrim pump station.

Refer to Appendix A for detailed model results, schematics of the model and boundary
conditions.

Novatech Page 4
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3.0 SANITARY SERVICING

3.1 Existing Sanitary Services

The existing development is currently serviced by an existing 250mm diameter gravity sanitary
sewer. The conveyance of sanitary flows is as follows:

e Sanitary flows are conveyed to a private pump station at the north side of the property.

e The existing pump station pumps sanitary flows through a 150mm diameter sanitary
forcemain.

e The forcemain outlets to an existing 250mm diameter gravity sanitary sewer within the
High Road right-of-way; connecting to an existing 250mm diameter sanitary sewer along
Earl Armstrong Road.

e The Earl Armstrong Road sanitary sewer connects to an existing 675mm diameter trunk
sanitary sewer approximately 800 meters south west of the Bowesville Road intersection
in an unopened road allowance.

A portion of the City of Ottawa Sewer Mapping (geoOttawa) is included in Appendix B for
reference.

There is an existing septic system east of the existing paddock that services the existing
horseman’s kitchen, and paddock behind the racetrack. The existing septic system on the inside
of the racetrack has been abandoned.

3.2 Proposed Sanitary Services

It is proposed to construct a new 250mm diameter sanitary service for the expansion and connect
into the existing sanitary sewer by the rear northeast corner of the proposed building expansion.
Refer to the General Plan of Services (116111-GP) for details.

3.2.1  Sanitary Flows

Flows from the existing development have been calculated using the previously noted historical
water usage data. Flows for the proposed development have been calculated using criteria
provided in Section 4 of City of Ottawa Sewer Design Guidelines and the Ontario Building Code.
Detailed calculations are provided in Appendix B for reference.

The sanitary flows are summarized below in Table 3.1.

Novatech Page 5
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Table 3.1: Sanitary Flow Summary

Infiltration Total Peak
Use FeEls IR Flow Design Flow

(L/s) (L/s) (L/s)
Existing RCR and OLG Slots *1.52 413 5.65
Proposed Restaurants, Hard Rock .
Auditorium, Casino Additions 3.97 /A 3.97
Proposed Hard Rock Hotel 2.66 **N/A 2.66
Existing + Expansion 8.15 413 12.28

*Existing peak flows calculated from 2015-2017 water meter data with a commercial peaking factor applied.
**Infiltration flow accounted for in existing development sanitary flow calculations from the David McManus Engineering
Ltd. Sanitary Sewage Report Rideau Carleton Raceway Report, Dated October 6, 2005.

The total theoretical peak sanitary flow for the development including the existing Rideau Carleton
Raceway was calculated to be 12.28 L/s. The total sanitary flow is calculated based on a total
development area of 14.74ha.

The existing 250mm diameter sewer on site at a minimum slope of 0.28% has a theoretical
capacity of 31.4 L/s. The capacity of the existing pump station will be discussed in the following
section of the report.

3.3 Existing Sanitary Sewers and Pump Station

The existing 250mm diameter gravity sanitary sewer in High Road was originally designed to
accommodate the 20-year expansion plan for the Rideau Carleton Raceway. The 20-year plan
included a hotel, 1500 seat theater, retail center, trade center and golf course.

The total sanitary peak flow for the 20-year plan was estimated to be 20.64 L/s. This was allocated
to the existing pump station and existing sanitary sewer in High Road.

Existing Forcemains and Pumps

The forcemain size and pumps were selected such that only minimal changes would be required
in the future to allow for increased servicing flows from current conditions to the predicted 20-year
flows.

A Flygt Pump model NP-3102-463 was selected and operates under normal conditions at a flow
rate of 17.2 L/s.

2005 Sanitary Sewage Report (High Road / Earl Armstrong Road)

The 2005 David McManus Engineering Ltd. Sanitary Sewage Report indicates that the existing
250mm gravity sewer in High Road and Earl Armstrong Road has an excess capacity of 6.01 L/s
in the 20-year flow condition plus an allotted 5 L/s from the future Central Canada Exhibition Site
located at the northwest corner of the Albion Road and Rideau Road intersection.

As such, there is adequate capacity in the existing sanitary sewer infrastructure for the proposed
Hard Rock expansion. Refer to Appendix B for the 2005 David McManus Engineering Ltd. report.

Novatech Page 6
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Assessment on the Existing Pump Station

A Technical Memorandum prepared by Novatech (November 1, 2019) reviews and assesses the
condition of the existing pump station. This Technical Memorandum had the following
conclusions:

e Operation and Maintenance documentation be compiled for the existing system.
¢ Improvements for accessing the pump station be completed.

e Enterinto a service agreement to provide regular service checks on the pump station and
emergency response services.

A copy of the Technical Memorandum is provided in Appendix B for reference.
CCTV Investigation

A CCTV investigation was completed for the existing gravity sanitary sewer: High Road / Albion
Road intersection to approximately 800m south west of the Bowesville Road intersection.

The CCTV Investigation Report prepared by Veolia compiles the CCTV information for the
sanitary sewer. The recommendation, from Novatech’s review, is to clean the full length of
sanitary sewer as there appears to grease buildup in areas and debris.

A copy of the CCTV Investigation Report, CD of the video footage and Novatech’s review is
provided in Appendix B for reference.

4.0 STORM SERVICING AND STORMWATER MANAGEMENT

The Rideau Carleton Raceway was initially built in 1962. The site was previously developed
without the incorporation of stormwater management practices. The site was subsequently
expanded in 1999 to accommodate the addition of the OLG slots. Storm infrastructure was
subsequently installed during the expansion.

4.1 Previous Studies

4.1.1 Leitrim Wetlands

The Rideau Carleton Raceway site drains northwards into the Findlay Creek Drain and the Leitrim
Wetlands. The Leitrim Wetlands have been classified as a Provincially Significant Wetland.

The Leitrim Wetland was included in the following reports:

e Planning for Leitrim and Integrated Approach, Volume Il Master Drainage Plan
Cumming Cockburn Limited (August 1991)

e Leitrim Development Area, Stormwater Management Environmental Study Report and
Pre-Design. Golder Associates Limited (August 1994)

The CCL (1991) report referenced above provided a 5-year flow as 4,515 L/s for a 293 ha area.

4.1.2  Rideau Carleton Raceway Expansion (OLG Slots)

The OLG Slots expansion involved the installation of new storm drainage and stormwater
management infrastructure; designed per the following report, provided in Appendix C:

Novatech Page 7
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e Rideau Carleton Raceway Stormwater Design
Oliver, Mangione, McCalla & Associates (September 3, 1999)

The 1999 stormwater design included source controls, private storm sewer system and end-of-
pipe stormwater management pond. Inlet control devices were used to restrict peak flows in the
storm sewer system. Most catchbasins had offline arch-style infiltration chambers to promote
infiltration.

The 1999 stormwater design identified an allowable release rate for the 13.74 ha redevelopment.
The allowable release rate was to restrict the 100-year storm event to a 5-year pre-development
level (213 L/s). This was the allowable release rate used in the design of the end-of-pipe
stormwater management pond.

The stormwater management pond is located within the middle of the racetrack area. The pond
outlets via a culvert under the racetrack to a ditch on the north side of the existing horse barns.
The remainder of the developed portion of the site east of the racetrack drains by a combination
of sheet flows and channelized ditch flow to the same outlet location as the pond outlet ditch.
4.2  Storm Servicing & Stormwater Management Design

Storm servicing for the site will be provided using a dual drainage system:

¢ Runoff will be stored, infiltrated, and conveyed by underground storage / infiltration
chambers (minor system).

¢ Flows from large storm events that exceed the capacity of the minor system will be stored
on the surface and conveyed along defined overland flow routes (major system).

Runoff from the site is controlled by the existing stormwater management pond before discharging
to the Findlay Creek Drain.
4.2.1  Minor System (Storm Sewer) Design Criteria

Runoff from frequent events will be conveyed by the existing and proposed storm sewers (minor
system). Inlet control devices will be used to restrict flows to the minor system.

Storm Sewer Design Criteria

The following is the storm sewer design criteria based on the City of Ottawa Sewer Design
Guidelines (October 2012) and associated Technical Bulletins:

e Rational Method (Q) = 2.78CIA, where

Q = peak flow (L/s)

e C = runoff coefficient
o C=(0.70 * %Ilmp.) + 0.20

e | =rainfall intensity for a 2-year return period (mm/hr)
o loyr=732.951 / [(Tc(min) + 6.199)]°810

e A =site area (ha)

e Minimum Pipe Size = 250 mm; Minimum / Maximum Full Flow Velocity = 0.8 m/s / 3.0 m/s

Refer to the storm sewer design sheets provided in Appendix C.
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Inlet Control Devices

Inlet control devices (ICDs) will restrict inflows to the minor system based on the following:
Existing Areas: Maximize above-ground storage while preventing 2-year ponding.
Proposed Areas: Maximize flow restrictions to prevent the storm sewer from ‘spilling’

out of the structures in the racetrack area.

4.2.2 Major System (Overland Flow) Design Criteria

Flows that exceed the restricted release rates will be stored on the surface. The proposed grading
design provides an overland flow path towards the stormwater management pond in the racetrack
area and the private laneway to the southeast. Refer to the Grading Plan (Drawing 116111-GR).

Major System (Overland Flow) Design Criteria

The following overland flow criteria will be applied to the proposed design:
e Promote surface storage by ponding stormwater on the surface.
e Ensure no ponding on the surface during a 2-year event.

e Ensure that major system flows have a maximum dynamic depth of 0.35 m during the 100-
year event.

e Ensure that water levels will not touch the building envelope / lowest opening during the
Stress Test event (100-year +20%).

4.2.3 Stormwater Quantity Control

There is no defined release rate for minor & major system flows from the parking area / building
to the pond within the center of the racetrack. The restricted release rates from the 1999
stormwater management report would result in excessive overland flow to the racetrack / pond.

To minimize the impact on the performance of the existing pond the 100-year is to be contained
within the parking area for the proposed areas being retrofitted. The total minor & major system
peak flows and runoff volumes from the parking area are to be less than existing conditions; per
the existing conditions model.

4.2.4  Water Quality Treatment Criteria

The proposed development is within the jurisdiction of the Rideau Valley Conservation Authority
(RVCA). The water quality treatment criteria for the proposed development is to provide an
Enhanced level of water quality treatment. This corresponds to 80% long-term removal of total
suspended solids (TSS).

4.2.5 Best Management Practices and Low Impact Development

The proposed development is to utilize the use of best management practices (BMPs) and low
impact development (LID) techniques. This will reduce the impacts of the proposed development
on the hydrologic cycle; and mitigate the reduction in groundwater infiltration / recharge resulting
from the proposed increase in impervious areas.
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4.3 Proposed Storm Infrastructure

The existing storm sewer network will need to be modified for the proposed development as a
large area of the existing parking lot area will be developed / redeveloped. Refer to the following
drawings for the existing / proposed storm servicing design:

116111-GP1 to GP4 General Plan of Services (provided separately)
116111-GR1 to GR4 Grading Plans (provided separately)
116111-STM Storm Sewer Drainage Area Plan  (Appendix C)
116111-SWM Stormwater Management Plan (Appendix D)

The existing stormwater management design concept will be continued and incorporated into any
modifications to the storm sewer system. This includes surface ponding in parking areas, source
controls via infiltration basins and storage of stormwater on building roofs.

4.3.1  Underground Storage / Infiltration Chambers

Underground storage will be required for the proposed development to attenuate runoff. By
adhering to the 1999 flow restrictions surface ponding would occur during the 2-year storm event.
Underground storage is provided to store runoff from a 2-year storm event and infiltrate
stormwater for a 5mm (4-hour Chicago) storm.

The underground storage systems will consist of Stormtech SC-740 arch-type chambers (or
approved equivalent), which are covered in 50mm dia. (D50) clearstone. The chambers will be
installed under the parking areas immediately upstream each inlet.

A total of 475 proposed Stormtech SC-740 arch-type chambers will provide approximately
1,006 m® of underground storage. Storage is provided in the chambers and surrounding
clearstone.

Refer to Appendix C for further details. The proposed layout of underground storage chambers
is shown on the General Plan of Services (drawing 116111-GP).

The underground storage / infiltration chamber system is consistent with the 1999 approach for
stormwater management.

Isolator Row

Pre-treatment will be provided via the Isolator Row within the underground storage system. The
Isolator Row is a row (typically first row) of Stormtech SC-740 arch-type chambers that is
surrounded by filter fabric (geotextile). The fabric-wrapped chambers provide for settling and
filtration of sediment.

Stormwater runoff is directed to the Isolator Row. During frequent (small) storm events sediment
will be captured in the Isolator Row. This protects the adjacent chambers & surrounding
clearstone from sediment accumulation.

Sediment will accumulate on the filter fabric within the Isolator Row. A such, the Isolator Row will
require period maintenance (i.e. jet flushing / vacuuming). Refer to Appendix C for further
information on the Isolator Row and maintenance procedures.
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4.3.2 Surface Storage

The parking areas have been designed to store runoff from storms that exceed the capacity of
the underground storage chambers at each inlet. The site has been graded to ensure that ponding
is confined within the parking areas at a maximum depth of 0.35 m (static ponding + dynamic
flow).

Overland flow paths have been provided to ensure that runoff from extreme storm events that
exceed the available storage can be safely directed towards the stormwater management pond.
4.3.3 Storage Swale

The existing swale at the northeast portion of the site will be expanded to accommodate the
proposed development. The swale will provide approximately 395 m? of quantity control storage
for the northeast parking lot. An ICD will be installed within the existing catchbasin to restrict peak
flows to the existing storm sewer system.

4.4 Stormwater Quality Control
Stormwater quality control will be provided via the underground storage / infiltration chambers
and the end-of-pipe stormwater management pond.

4.4.1 Underground Storage (Infiltration)

Water quality treatment will initially be provided by the underground storage / infiltration chambers
(source controls). Ultimately water quality treatment is provided by the water quality pond in the
center of the racetrack.

The underground storage chambers have been designed per the following design guidance
provided in the MOE Stormwater Management Planning (SWMP) and Design Manual
(March 2003), for a pervious pipe / infiltration system for stormwater management:

1 Provide storage volume per the water quality storage requirements provided in Table 3.2
(MOE, 2003).

2 Provide storage volumes for the pervious pipe / infiltration system equal to the runoff from
a 5mm — 4-hour storm (minimum) and 15mm — 4-hour storm (maximum).

3 Native soils should have a percolation rate greater than 15 mm/hr.

The bottom of the storage layer should be located at least 1m above the depth of bedrock
and seasonally high groundwater table.

Percolation Rates

Estimated percolation rates were provided based on the permeameter testing documented in the
following memorandum (provided in Appendix C):

Permeameter Test Investigation — Proposed Infiltration System
Hard Rock Ottawa — 4837 Albion Road, Ottawa
Paterson Group (November 26, 2019)

The estimated percolation rates ranged from 25 mm/hr to 110 mm/hr. For design purposes the
estimated percolation rates were divided by 2 to account for clogging; per the Low Impact
Development Stormwater Management Planning and Design Guide (CVC/TRCA, 2010).

Estimated percolation rates for each catchbasin are provided in Appendix D.
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Existing Infiltration

Under existing conditions quality control of stormwater is provided using a combination of source
and conveyance controls. Source controls are provided in the form of dry wells (infiltration
chambers) installed at each catchbasin.

The provided storage for infiltration is 6.7 m® per inlet via 10x arch-type infiltration chambers. This
value was based the total area to the existing catchbasins (6.47 ha) multiplied by the runoff
coefficient and 5mm. The total storage volume of 226 m® was divided by the number of
catchbasins (34) that are connected to a dry well.

Proposed Infiltration

The clearstone base of the underground storage chambers will provide storage for infiltration.
Additional infiltration will also be provided due to the restrictiveness of the ICDs and high
percolation rate of the surficial sandy soils.

Overall the site will store and infiltrate (at a minimum) 7.5mm of runoff. Refer to Appendix D for
a summary of the infiltration storage volumes.

Depth of Bedrock / Groundwater

The geotechnical investigation (Paterson Group, October 30, 2019) indicates that bedrock was
observed at an elevation of 93.90 m at BH4-19. In addition, the report states that groundwater
was observed at BH4-19 (99.34 m) & BH7-19 (103.87 m).

The lowest elevation for the proposed infiltration chambers (clearstone) is 110.90 m; therefore,
the infiltration-based measures meet the minimum requirements for depth to bedrock /
groundwater (min. 1.0 m); as outlined in the Low Impact Development Stormwater Management
Planning and Design Guide (CVC/TRCA, 2010).

4.4.2 Stormwater Management Pond

The stormwater management pond in the middle of the racetrack area was sized to provide water
quality treatment for a 12.88 ha area with an assumed 85% imperviousness. Runoff from the
building rooftop was not included in the calculations as rooftop runoff does not required water
quality treatment.

The pond is considered a ‘wet pond’ with a permanent pool and extended detention. The 1999
stormwater design provided required storage volumes based on the MOE Stormwater
Management Practices, Planning and Design Manual (June 1994), which was superseded in by
the SWMP and Design Manual (March 2003).

Table 4.1 provides a comparison of the provided and required permanent pool and extended
detention volumes. The 2020 design required storage volumes are based on Table 3.2 in the
SWMP and Design Manual (March 2003). Based on 85% impervious the required water quality
treatment volume for a wet pond is 250 m%/ha; of which 210 m®nha is the permanent pool and
40 m3/ha is the extended detention.
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Table 4.1: Water Quality Treatment Volumes (SWM Pond)

. Required Storage Volume
Pond Feature Prow\clleld Storage ] )
olume 1999 Design 2020 Design*
2,705 m° 2,434 m?3
3 ’ ;
Permanent Pool 5179 m (210 m¥ha x 12.88 ha) | (203 m¥ha x 11.97 ha)
, 3 515 m? 479 m3
Extended Detention 2,350 m (40 m¥ha x 12.88 ha) | (40 m¥ha x 11.97 ha)
TOTAL 7,529 m? 3,220 m? 2,013 m°

*Permanent pool volume based on interpolating values presented in Table 3.2 of the SWM Planning & Design Manual.
(MOE, 2003)

The 1999 stormwater management report assumed a 12.88 ha area based on 85%
imperviousness. The proposed development will have less treatable area (11.97 ha) due to the
additional building. The overall imperviousness is slightly less (81%) than previously assumed.
The required permanent pool volume is less than what was previously estimated; therefore, no
modifications are proposed for the stormwater management pond.

4.5  Stormwater Management Model Development

Dual drainage stormwater management models (PCSWMM) for existing conditions and proposed
conditions were prepared. The models provide estimated minor and major system peak flows,
overland flow depths, HGL elevations, and on-site storage requirements.

4.5.1 PCSWMM Model Parameters

Design Storms

The model includes the following design storms based on the City of Ottawa IDF data presented
in the City of Ottawa Sewer Design Guidelines (October 2012):

e 3-hour Chicago Storm Distribution (10-minute time step)
e 12-hour SCS Storm Distribution (30-minute time step)

Each storm distribution includes the 2-year, 5-year, 100-year, and 100-year (+20%) return
periods. The 100-year (+20%) return period is used to ‘stress test’ the storm drainage system. It
has a 20% higher intensity and total volume compared to the 100-year event. The ‘stress test’
event would be comparable to a 500-year to 800-year storm event.

The 3-hour Chicago distribution generates the highest peak flows for both the minor and major
systems and was determined to be the critical storm distribution for the design and analysis of the
storm drainage system.

Historical Storms

The historical storm events in the City of Ottawa are as follows:

o July1,1979
e August 4, 1988
e August 8, 1996

When compared to design storms the historical storms produce higher runoff volumes or peak
flows. As such, they are compared to the 100-year (+20%) stress-test event.
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The historical storm events are used to assess how the storm drainage and stormwater
management system will function under extreme events. The results from the historical storms
are to be used to identify if there would be severe flooding to properties. It is also used to check
if the drainage system needs to be modified.

A summary of the historical and design storm distributions is provided in Appendix D.
PCSWMM Model Schematics, Output Data and Modeling Files

PCSWMM model schematics and output data for the 100-year 3-hour Chicago storm distribution
is provided in Appendix D. The PCSWMM modeling files are provided on the enclosed CD.

Subcatchment Areas

For modeling purposes, the site has been divided into subcatchments based on the drainage
areas tributary to each inlet of the existing and proposed storm sewer systems. The subcatchment
areas are shown on the Stormwater Management Area Plan (drawing 116111-SWM).

The hydrologic modeling parameters for each subcatchment were developed based on the Site
Plan (Figure 3) and the Stormwater Management Plan specified above. Subcatchment
parameters are provided in Appendix D.

Impervious Values

Runoff coefficients for each subcatchment area were determined based on the proposed site
plan. Refer to the Stormwater Management Plan (drawing 116111-SWM) for details. Percent
impervious values were calculated using the following formula:

c—0.2
0.7

%imp =

Infiltration

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

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

The default values for depression storage (1.57mm impervious / 4.67 mm pervious) have been
applied to all catchments.

The ‘zero impervious’ parameter (areas with no depression storage) represents the percent of
roof top areas to total impervious area. The ‘zero impervious’ parameter for the existing and
proposed building rooftops is set to 100%.

Subarea Routing

Subarea routing for all subcatchments is set to ‘direct to outlet’.

Novatech Page 14



Servicing & Stormwater Management Report 4837 Albion Road, Ottawa

Equivalent Width
The ‘Equivalent Width’ parameter refers to the width of the subcatchment flow path.

The equivalent width parameter for all subcatchments is based on the measured flow length. Flow
lengths were digitized in PCSWMM as described in Section 5.4.5.6 of the City of Ottawa Sewer
Design Guidelines (October 2012).

The flow paths are shown on the PCSWMM model schematics provided in Appendix D.
Building Rooftop Release Rates / Storage

The building rooftops were simulated in PCSWMM based on an outlet rating curve and using a
storage node to represent the available storage provided by the roof surface. For modeling
purposes, the available storage and flow rating curve for the roof drains has been multiplied by
the number of drains on each roof, and the total rooftop storage lumped into a single storage
node.

The outlet rating curve for the proposed building rooftop includes the following overall peak flows
for the 5-year and 100-year storm events:

Rooftop Release Rates 5-year 100-year Storage Provided
North Outlet (R1-R5) 85.4 L/s 147.2 L/s 344.8 m?
East Outlet  (R6-R7) 17.0 L/s 28.0 L/s 72.5md
TOTAL 102.4 L/s 175.2 /s 417.3 md

The existing building had an assumed release rate of 196.8 L/s, per the 1999 storm sewer design
sheet. To adhere to this flow rate, the model has an assumed rooftop storage area in the existing
rating curve that represents 50% of the existing roof area.

Refer to Roof Drain calculations provided in Appendix C.
Inlet Control Devices

In the existing conditions PCSWMM model ICDs were sized to provide a 100-year peak flow that
is equivalent to the restricted flow rate specified in the 1999 storm sewer design sheet.

Proposed inlet control devices (ICDs) are represented in the model as theoretical circular orifices.
The proposed ICDs will consist of IPEX Tempest LMF (vortex type) or HF (snout type) ICDs
(or approved equivalent). ICD information is indicated on the General Plan of Services (drawing
116111-GP). Refer to ICD information provided in Appendix D. Documentation for the Tempest
LMF & HF ICD’s is provided in Appendix C.

Storage Rating Curves

The stage-storage curves for each inlet were calculated based on the number of proposed
Stormtech SC-740 storage chambers provided (at a depth of 0.76 m) and based on the maximum
amount of surface storage. Surface storage volumes were estimated based on the proposed
Grading Plan (drawing 116111-GR) and existing 1:1000 topographic mapping provided by the
City of Ottawa.

The total underground and surface storage for each inlet is provided in Appendix D.
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Minor System Conduits (Bend / Exit Losses)

The minor system network was created in Civil3D and imported into PCSWMM. The following exit
losses have been inputted into the model. They represent the loss coefficient based on the bend
angle, as per the Appendix 6-B in the City of Ottawa Sewer Design Guidelines (October 2012).

Bend Angle Loss Coefficient

0 0.00
15 0.09
30 0.21
45 0.39
60 0.64
75 0.96
90 1.32

Major System Conduits

Major system conduits (overland flow network) have been defined using rectangular transect with
a 3m length, 3m bottom width, and 1m theoretical depth. These values have been chosen to
reduce the amount of surface storage accounted for while maintaining model stability. Short
conduit lengths lead to model stability issues.

Junctions representing high points have an invert elevation that represents either the lowest ‘spill’
elevation, depending on the path of the overland flow route.

Downstream Boundary Conditions (Outfalls)

The storm sewer outlet for the proposed development is the existing stormwater management
pond. The pond storage volumes and outlet control structures are not included in the model. The
model was run using a ‘Normal’ outfall for the minor system and ‘Free’ outfall for the major system.

4.6 PCSWMM Model Results

4.6.1 Existing Conditions

An existing conditions PCSWMM model was developed to determine the minor and major system
peak flows and volumes of runoff to the existing SWM pond. The drainage areas and flow
restrictions are based on those specified in the 1999 storm sewer design sheet, which identified
flow restrictions for each storm sewer run. The total restricted minor system peak flow to the
stormwater management pond is 591.0 L/s. Refer to reproduced existing conditions (1999) storm
sewer design sheet provided in Appendix C.

Major system ponding areas and spill elevations are based on an existing topographic surface
developed from the City of Ottawa’s 1:1000 mapping product. The results of the existing
conditions model are provided in Table 4.2.
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Table 4.2: Existing Conditions Peak Flows and Runoff Volumes

Peak Flow
Scenario e l\(lll;/jsczr — Total Ru(nn?:)f Volume
System System
2-year 472 339 811 3,334
5-year 514 675 1,189 4,582
100-year 591 3,599 4,190 8,315
100-year (+20%) 601 4,291 4,892 10,217

*PCSWMM model results for the 3-hour Chicago storm distribution.

Our existing conditions model indicates there is considerable overland flow to the pond. This
overland flow would predominantly flow down the laneways / pathways towards the racetrack /
grandstand. The model indicates that overland flow would be observed during more frequent
(i.e. 5-year) storm events.

It is recommended that major system flows be stored within the parking area for all storms up-to
and including the 100-year storm event. This approach will utilize the available storage within the
parking area and reduce overall (minor & major system) peak flows and runoff volumes to the
pond.

4.6.2 Proposed Conditions
Hydraulic Grade Line

The results of the analysis were used to determine if there would be any surcharging from the
storm sewer system during the 100-year storm event. Appendix D provides a summary of the
100-year HGL elevation at each storm manhole, as well as a summary of the HGL elevations for
a 20% increase (rainfall intensity and total precipitation) in the 100-year design event.

The results of the HGL analysis and the stress testing indicates that the proposed storm sewer
will surcharge during the 100-year event and 100-year (+20%) storm event; however, the HGL
will not spill out of the structures in the racetrack area.

Major System Design and Analysis

The major system network was evaluated using the PCSWMM model to ensure that the ponding
depths conform to City of Ottawa standards. A summary of ponding depths at each inlet for the
2-year, 5-year, 100-year and 100-year (+20%) events are provided in Appendix D.

There is no ponding during the 2-year storm event for the proposed inlets. In addition, the
maximum static and dynamic ponding depths are less than 0.35m during the 100-year storm
event, thereby meeting the major system criteria for the proposed areas.

The model indicates that there would be 2-year ponding for the existing catchbasins, and ponding
depths will exceed 0.35m during the 100-year storm event. The release rates identified in the
1999 SWM report / storm sewer design sheet are being maintained. There is no change to the
existing level of service within the existing parking areas. Note that the existing storm sewer
system has been in operation since 2000 without any known issues.
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Historical Storms

As per technical bulletin PIEDTB-2016-01: “the depth of flow may extend adjacent to the right-of-
way provided that the water level must not touch any part of the building envelope and must
remain below the lowest building opening during the ‘stress-test’ event’.

The lowest building opening (i.e. finished floor elevation) for the existing and proposed buildings
is 114.00 m. The catchbasins adjacent the buildings were used to compare the computed max
hydraulic grade line (HGL) elevations for the historical storms and ‘stress-test’ events. Refer to
results provided in Appendix D.

The maximum computed HGL elevation near the buildings was 113.74 m. Therefore, during the
‘stress test’ and historical storm events a minimum of 0.26 m of freeboard is provided to the lowest
building opening (finished floor elevation).

4.6.3 Comparison of Peak Flows and Runoff Volumes

Table 4.3 provides a summary of the proposed minor system & major system peak flows and
runoff volumes. These values are to be compared with the results from the existing conditions
model (Table 4.2).

Table 4.3: Proposed Conditions Peak Flows and Runoff Volumes

Peak Flow
Scenario (L/s) Total Runoff Volume
Minor Major TOTAL (m?3)
System System
2-year 726 0 726 3,135
5-year 908 0 908 4,459
100-year 1,164 0 1,164 8,285
100-year (+20%) 1,225 462 1,687 10,694

*PCSWMM model results for the 3-hour Chicago storm distribution.

The 100-year minor system peak flow to the pond is higher than the restricted release rates
provided in the 1999 storm sewer design sheet. The total 100-year major system peak flows will
be contained within the parking area for all storms up-to and including the 100-year storm event.
As such, the total minor and major system peak flow to the pond is less than those estimated in
the existing conditions model.

Runoff volumes are less than those estimated with the existing conditions model for all storms
up-to and including the 100-year event. As such, the proposed storm drainage and stormwater
management design should have no impact on the pond and pond release rates.

The PCSWMM model is based on the existing and proposed storm drainage and grading design.
By adhering to the allowable release rates specified in the 1999 storm sewer design sheet the
site is overcontrolling the minor system, which results in additional major system flow.
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5.0 EROSION AND SEDIMENT CONTROL

Temporary erosion and sediment control measures will be implemented on-site during
construction in accordance with the Best Management Practices for Erosion and Sediment
Control. This includes the following temporary measures:

o Filter socks (catchbasin inserts) will be placed in existing catchbasins and manholes, and will
remain in place until vegetation has been established and construction is completed;

¢ Silt fencing will be placed along the surrounding construction limits;
e Mud mats will be installed at the site entrances;

e The contractor will be required to perform regular street sweeping and cleaning as required,
to suppress dust and to provide safe and clean roadways adjacent to the construction site;

Erosion and sediment control measures should be inspected daily and after every rain event to
determine maintenance, repair or replacement requirements. Sediments or granulars that enter
site sewers shall be removed immediately by the contractor. These measures will be
implemented prior to the commencement of construction and maintained in good order until
vegetation has been established. Refer to the Erosion and Sediment Control Plan (117203-ESC)
for additional information.

6.0 CONCLUSIONS AND RECOMMENDATIONS
Watermain
The analysis of the proposed watermain network confirms the following:

e The existing 200mm diameter watermain that connects to the existing watermain along
Bank Street has adequate capacity to service the proposed development.

e The proposed expansion will be services via extension of internal plumbing.

e The existing fire suppression storage tanks will be connected to service the sprinkler
system. An additional 70,000-gallon fire suppression storage tank is proposed to service
a proposed dry hydrant system on site.

Sanitary Servicing

The analysis of the proposed sanitary servicing confirms the following:

o There is adequate capacity within the existing sanitary servicing infrastructure including
the existing sanitary sewer, forcemain and pump station, to service the proposed

development.
e Connection to existing sanitary sewer will include a minor extension to the existing gravity
system.
Stormwater Management

The following provides a summary of the storm sewer and stormwater management system:

e No modifications are proposed for the stormwater management pond or pond outlet
structure.

e Proposed storm sewer system will connect with the existing storm sewer system.
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O

Storm sewers (minor system) are limited by the downstream sewer size. Inflows
to the minor system will be controlled using inlet control devices (ICDs).

The existing storm servicing infrastructure can be modified to service the proposed
development.

The 100-year hydraulic grade line (HGL) will not spill out of the structures within
the racetrack area.

e Parking lot graded to maximize surface stormwater storage during storm events that
exceed the allowable minor system inlet rate.

O

The major overland flow outlet from the parking area to the existing stormwater
management pond.

No ponding of stormwater at the proposed inlets during a 2-year storm event.

Ponding depths will not exceed 0.35m for all storms up to and including the 100-
year event.

e Underground storage will be provided to prevent surface ponding during a 2-year storm
and promote infiltration.

@)

The underground storage / infiltration system will consist of Stormtech SC-740
arch-type chambers (or approved equivalent).

Erosion and Sediment control

e Erosion and sediment control measures (i.e. filter fabric, catchbasin inserts, silt fences,
etc.) will be implemented prior to construction and are to remain in place until vegetation
is established.
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7.0 CLOSURE

The preceding report is respectfully submitted for review and approval. Please contact the
undersigned should you have questions or require additional information.

NOVATECH

Prepared by:

Matt Hrehoriak, P.Eng. Conrad Stang, M.A.Sc., P.Eng.
Project Coordinator Project Manager

Land Development Engineering Water Resources

Reviewed by:

(L

Cara Ruddle, P.Eng. J. Lee Sheets, C.E.T.
Senior Project Manager Director
Land Development Engineering Land Development Engineering
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Appendix A
Water Servicing Information
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RIDEAU CARLETON RACEWAY
WATER DEMANDS

Table 1.0: 4837 Albion Road City of Ottawa Water Meter Usage

Year Month Usage (m3)
September 2,842

October 2,364

2015 November 1,945
December 1,694

January 1,421

February 1,284

March 1,574

April 1,539

May 1,399

2016 June 2,133
July 1,852

August 2,468

September 1,809

QOctober 1,694

November 1,829

December 1,508

January 1,595

February 1,728

March 1,948

April 2,228

2017 May 1.861
June 1,980

July 2,006

August 2,582

Table 1.1 Existing Development Water Demand Calculations from Metered Usage

Avg Da Max Da Peak Hour

Condition Totalnl]stage MNo'tﬁf M;r;}::y :tlr? W Daily Flow (m*/day) De?nan()i/ Deman()i/ Demand

(m) ontns (A (Us) (Us) (Us)
Average Months 45283 24 1887 63 0.73 1.09 1.97
Min Month 1284 1 1284 43 0.50 0.74 1.34
Max Month 2842 1 2842 95 1.10 1.64 2.96
Annual Max Month Avg 7892 3 2631 88 1.01 1.52 2.74
Design Parameters:
Commercial Peaking Factor (Section 4.0 Ottawa Water Distribution Guidelines)
Max. Daily Demand: 15 x Avg. Day
Peak Hourly Demand: 1.8 x Max. Day

M:\2016\116111\DATA\Calculations\Sewer Calcs\Wate\NEW SITE SERVICING\116111-Water Demands.xlsx

JOB NO. 116111
DATE PREPARED: NOVEMBER 2019
REVISED DATE: APRIL 2020

4/22/2020



T=CH HARD ROCK OTTAWA DATE PREPARED: N‘:)?/iugia:g;;
— RIDEAU CARLETON RACEWAY REVISED DATE: APRIL 2020

WATER DEMANDS

Engineers, Planners & Landscape Architects

Table 2.0: OLG Slots Water Meter Usage

Year Month Usage (m3)
January 1,083

February 1,009

March 1,253

April 1,235

May 1,463

2015 June 1,270
July 1,325

August 1,328

September 1,196

October 1,177

November 1,147

December 881

January 699

February 709

March 859

April 872

May 814

June 1,091

2016 July 1,105
August 1,139

September 959

October 984

November 869

December 807

January 902

February 988

March 1,024

April 1,011

May 1,073

2017 June 1,101
July 1,157

August 1,175

September 1,060

October 1,040

Table 2.1 Existing OLG Slots Water Demand Calculation from Metered Usage

Avg Day Max Day Peak Hour o
Condition el Ussage MNO' P?f Mor:}hly Ftlﬁw Daily Flow (m*/day) Demand Demand Demand NO'SFIEXISUHQ OLGL?SIcl)ttZemand
(m3) onths (m3*month) (Us) (Us) (Us) ots (L/Slot/day)
Average Months 35805 34 1053 35 0.41 0.61 1.10 1250 28
Min Month 699 1 699 23 0.27 0.40 0.73 1250 19
Max Month 1463 1 1463 49 0.56 0.85 1.52 1250 39
Annual Max Month Avg 3642 3 1214 40 0.47 0.70 1.26 1250 32

Design Parameters:

Commercial Peaking Factor (Section 4.0 Ottawa Water Distribution Guidelines)

Max. Daily Demand: 15 x Avg. Day
Peak Hourly Demand: 1.8 x Max. Day
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Engineers, Planners & Landscape Ard

hitects

Table 3.0: Water Demands Existing Building

HARD ROCK OTTAWA
RIDEAU CARLETON RACEWAY
WATER DEMANDS

Node

Commercial Demand (L/s)

> Avg Day

Max. Daily

Existing Building

1.01

1.52

Peak Hour

2.74

Table 3.1: Water Deman

ds Phase 2 Hard Rock Entertainment

*Note: Average Day demand calculated from averaged peak month demand from C

ity of Ottawa metered water usage from 2015-2017

Node

Commercial Yield

Commercial Demand (L/s)

Amenity / Attraction

Avg Day Max. Daily

*Gaming
Positions

Hard Rock Casino

2330

(No. Positions) Seats)

Restaurant
Seats (No.

Hard Rock Live
Auditorium (No.

Seats)

New Employees
(No. Employees)

Peak Hour

775

2000

230

265 3.98

7.16

*Note: Includes the 35 ga

Table 3.2: Water Deman

ds Phase 2 Hard Rock Hotel

ming tables from the phase1 additions.

Hotel Yield

Demand (L/s)

Node

Units

Avg Day

Max. Daily

Peak Hour

Hotel Rooms

Total
Population

Hard Rock Hotel

178

320

0.83

2.08

4.58

Table 3.3: Water Deman

ds Total Propose

d and Existing Development

Node

Total Demand (L/s)

Avg Day

Max. Daily

Existing + Hard Rock
Addition

4.49

7.58

Peak Hour

14.48

Design Parameters:

- Hotel population = 1.8 person/room
- Gaming Tables = 6 seats/table

Section 4.0 Ottawa Sewer Design Guidelines
- Restaurant (Steakhouse, Hard Rock Café, Casual dinning, incl employee allotment)
- Auditoriums (No food, incl employee allotment)
- Hotel (incl. employee allotment)
- Employees (Excluding Hotel, Casio Floor, Live, and Restaurant Employees)
Novatech Daily Usage Calculation
- OLG Slots (calculated based on existing usage)

- Gaming Tables (based on existing slots calculation)
Commercial Peaking Factor (Section 4.0 Ottawa Water Distribution Guidelines)

Max. Daily Demand:
Peak Hourly Demand:

Residential Peaking Factor (Section 4.0 Ottawa Water Distribution Guidelines)

Max. Daily Demand:
Peak Hourly Demand:

125
20
225
75

32

o o

25

M:\2016\116111\DATA\Calculations\Sewer Calcs\Wate\NEW SITE SERVICING\116111-Water Demands.xIsx

L/seat/day
L/seat/day
L/person/day
L/person/day

L/slot/day
L/seat/day

x Avg. day
x Max. day

x Avg. day
x Max. day

JOB NO. 116111
DATE PREPARED: NOVEMBER 2019
REVISED DATE: APRIL 2020

4/22/2020



)

SNC+LAVALIN

2140 Regent St. South, Unit 12A
Sudbury, Ontario, Canada, P3E 5S8
%, 705.675.6881 & 705.675.8330

City of Ottawa Project No. 2019-667797
110 Laurier Ave. West

Ottawa, Ontario K1P 1J1 April 23, 2020
Attention: Ms. Terri Hunt Fax: 613-580-2495

Program Manager, Permits Approval
Building Code Services

Mr. Allan Evans
Fire Protection Engineer
Ottawa Fire Department

Mr. Akhil Kumar
Engineer
Building Code Services

Re: Hardrock Ottawa Phase 2 Expansion Casino and Hotel
Fire Protection Water Supply
4837 Albion Road
Ottawa, Ontario

Hello Terri / Allan / Akhil

Further to our previous letter and discussions with Allan Evans the following information has been
updated to include the latest requests for fire-fighting services at the site. Required capacities for the
building’s fire protection systems are based on the most recent design development drawings for the
building.

Fire Suppression Facilities

A capacity of 100,000 US gallon / 378,500 L water is required for the fire protection systems serving
the entire building (existing and new). This will be achieved by combining the capacities in the existing
30,000 US gallon / 113,500 L buried tank (see attached drawing Appendix A which shows this set of
tanks as well as the larger tank noted below) serving the existing building fire protection systems and
the 90,900 gallon / 344,100 L buried tank which presently serves as a plenum of water available for
the fire department to pull from. Both tanks are located to the North of the existing building. The
existing dry hydrant connected to the larger of the two tanks will remain in place as a secondary
drafting point for use by the fire department. A recently completed report on the larger of the tanks is
attached which confirms it's dimensions and capacity (Appendix B).

Engineering, Design and Project Management




The combined storage tank system will provide the required capacity for all required areas of
coverage and includes a total hose allowance (inside and outside) of 500 USGPM for use by the fire
department meeting both the requirements of NFPA 13 and the OBC for on-site storage. The on-site
wells will be used to top up the tanks as needed. The tanks will be monitored for level and
temperature as required by NFPA 25.

A new fire pump meeting NFPA 20 requirements will draw from this tank system to provide the flow
and pressures necessary to meet the requirements of NFPA 13 and NFPA 14 for all areas of the
entire building (presently estimated at 1250 USGPM). A common sprinkler and standpipe header
serving all areas of the building will be installed and pressurized by the new pump.

It has been confirmed that the Ottawa Fire Service pumper trucks have the capacity to boost the
pressure in the standpipe system through the new siamese connection to provide the 100 psi
pressure required at the top of the Hotel portion of the building so a second booster pump will not be
required.

The existing 500 USGPM fire pump connected to the buried 30,000 US gallon tank which serves the
existing building will become redundant for NFPA fire protection purposes and will be removed from
service.

A new 70,000 US gallon / 265,000 L buried water storage tank will be provided in the parking area to
the South of the new addition for fire department use and will be monitored for level and temperature
as required by NFPA 25. The tank will be provided with two pull ports for use by fire department
pumper vehicles and connections for refill from tankers (refer to Appendix C).

A series of dry hydrants located around the site will allow the fire department trucks to provide
pressurized water to various draw points around the site (refer to Appendix C).

Fire Events
In the event of a fire the fire alarm system will alarm and the building will be evacuated.

If a sprinkler head in the building is set off or a fire hose cabinet put into use, the system pressure will
drop. The jockey pump will run to maintain pressure and if cannot keep up the fire pump will be
automatically activated. It will draw water from the combined storage tanks at the North end of the
building to pressurize the combined sprinkler / standpipe system throughout the building.

The pump capacity of 1250 US gpm is sized to meet the requirement of both NFPA 13 and NFPA 14
and includes a flow of approximately 325 US gpm (to be finalized at the time of final sprinkler design)
for sprinklers and the remainder for the standpipe system for fire-fighting purposes through the
standpipe system.

As the level drops in the tank the floats will open the make up water valves fed from the wells and
water will be added to the tanks and will continue to flow until the top up levels are reached.

Both during and following a fire event the tanks would be filled up using the water supplied from the
wells on site. Data from previous tests on the wells that are in place that maintain water levels in these
two tanks identifies an available flow of 100 gallons per minute. Similarly, water supply trucks can be
brought in to re-fill the tank during or after a fire.

Page 2 of 3



The fire department will be able to arrive on site and set up adjacent to the new 70,000 US gallon
storage tank to the South of the building. The pumper trucks will connect to the pull ports at the tank
and pressurize the dry hydrant system provided or set their own lines as required. The tanks are
provided with refill connections and will be replenished with tanker trucks as needed.

Should the city allow the use of the domestic water feed to the site as an additional source of water
during a fire, it can be used:

a) as a direct source of pressurized water to a designated hydrant on site for pumper trucks
to connect to;

b) as a source of water to refeed the buried storage tanks to add capacity to extend the draw
down time to the sprinkler / standpipe system through the fire pump or to the tank used for
drafting of water by the fire department pumper truck

If you have any further questions or require additional clarifications please feel free to contact me.

SNC-LAVALIN INC.

Buildings Ontario

per:

JeffHunter, P. Eng.
Mechanical Director
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Appendix B

H. O. Wright & Sons Litd.

2383 Church Street, P.O. Box 129

North Gower, ON Tel: 613- 489-3372
KOA 2TO Fax: 613- 489-2593

ECRA/ESA LIC. # 7002328 EMAIL: gpratt@howright.ca

WELL CONTRACTOR LIC. # 6357
Quality Sales and Service Since 1954

Plumbing - Electrical - Well Systems - Myers Pumps and Water Treatment

March 9,2020
Hard Rock Ottawa

4837 Albion Road
(Ottawa,Ontario

RE: Underground water storage tank

As a summary of our findings, we entered the tank which is constructed of poured concrete and
neasures 42’ - 6” long ( north to south) and 30’ - 1” wide ( east to west) and 9’ - 6.5” deep.

=

-

here are 4 structural support columns that measure 12” X 12” that run from floor to ceiling that are
ppsitioned as per the drawing. The concrete is in excellent condition and there is no visible

eterioration of the concrete. There are a number of penetrations through the walls of piping as
indicated on the drawing. The only defect that could be noted is at the north end about 10 feet from
the east side wall at the top of the tank there is a root mass from the tree (hedge) that has grown into
the tank in search of water. To stop any further growth of this mass | would suggest that the end of the
tgnk be excavated , the source of the roots removed and the end of the tank sealed from the exterior.

X

A|calculation of water volume that the tank would hold if full to the top would be approximately 75,500
imperial gallons or 344,100 litres.

Pictures were taken of the inside of the tank, but due to the poor lighting the quality is not great. They
have been sent by email to Richard Gardner.
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Boundary Conditions 4837 Albion Road

Information Provided
Date provided: 30 Jan 2020

Demand
Scenario L/min L/s
Average Daily Demand 269.4 4.49
Maximum Daily Demand 454.8 7.58
Peak Hour 868.8 14.48
Fire Flow Demand 0 0

e Itis understood that these demands represent the total future demands for the property,
including the existing demands associated with the Rideau Carleton Raceway

Location




Results

Under Existing Condition

Connection 1 - 4837 Albion Connection (N12551)

Head
Demand Scenario (m) Pressure’ (psi)
Maximum HGL 164.9 67.7
Peak Hour 151.9 491
Max Day 163.3 65.4
! Ground Elevation = 117.3 m

With Future SUC Zone Reconfiguration

Connection 1 - 4837 Albion Connection (N12551)

Head
Demand Scenario (m) Pressure!’ (psi)
Maximum HGL 164.9 67.7
Peak Hour 143.7 37.5
Max Day 163.3 65.4
! Ground Elevation = 117.3 m

Notes
A second pump can be turned ON at Leitrim PS, if the peak hour pressure is low.

Disclaimer

The boundary condition information is based on current operation of the city water distribution system.
The computer model simulation is based on the best information available at the time. The operation of
the water distribution system can change on a regular basis, resulting in a variation in boundary
conditions. The physical properties of watermains deteriorate over time, as such must be assumed in the
absence of actual field test data. The variation in physical watermain properties can therefore alter the
results of the computer model simulation. Fire Flow analysis is a reflection of available flow in the
watermain; there may be additional restrictions that occur between the watermain and the hydrant that
the model cannot take into account.
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* EPANET *
* Hydraulic and Water Quality *
* Analysis for Pipe Networks *
* Version 2.0 *
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Input File: High Pressure.net

Link - Node Table:

Link Start End Length Diameter
ID Node Node m mm
1 1 2 425 200
2 2 3 1010 200
3 3 4 700 200
4 4 5 410 200
5 5 6 160 200
6 5 7 340 200

Node Demand Head Pressure Quality

ID LPS m m

2 0.00 164.83 52.83 0.00

3 0.00 164.65 57.35 0.00

4 0.00 164.53 60.53 0.00

5 0.00 164.46 55.96 0.00

6 4.49 164.44 50.44 0.00

7 0.00 164.46 47 .96 0.00

1 -4.49 164.90 0.00 0.00 Reservoir

Link Flow VelocityUnit Headloss Status
ID LPS m/s m/km

1 4.49 0.14 0.17 Open

2 4.49 0.14 0.17 Open

3 4.49 0.14 0.17 Open

4 4.49 0.14 0.17 Open

5 4.49 0.14 0.17 Open

6 0.00 0.00 0.00 Open
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* EPANET *
* Hydraulic and Water Quality *
* Analysis for Pipe Networks *
* Version 2.0 *
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Input File: Peak Hour.net

Link - Node Table:

Link Start End Length Diameter
ID Node Node m mm
1 1 2 425 200
2 2 3 1010 200
3 3 4 700 200
4 4 5 410 200
5 5 6 160 200
6 5 7 340 200

Node Demand Head Pressure Quality

ID LPS m m

2 0.00 151.26 39.26 0.00

3 0.00 149.75 42.45 0.00

4 0.00 148.70 44.70 0.00

5 0.00 148.08 39.58 0.00

6 14.48 147.85 33.85 0.00

7 0.00 148.08 31.58 0.00

1 -14.48 151.90 0.00 0.00 Reservoir

Link Flow VelocityUnit Headloss Status
ID LPS m/s m/km

1 14.48 0.46 1.50 Open

2 14.48 0.46 1.50 Open

3 14.48 0.46 1.50 Open

4 14.48 0.46 1.50 Open

5 14.48 0.46 1.50 Open

6 0.00 0.00 0.00 Open



Servicing & Stormwater Management Report 4837 Albion Road, Ottawa

Appendix B
Sanitary Servicing Information

Novatech
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NO T:CH HARD ROCK OTTAWA _ .é)OB NO. 116111
- RIDEAU CARLETON RACEWAY DATE PREPARED: NOVEMBER 2019

Engineers, Planners & Landscape Architects REVISED DATE: APRIL 2020

SANITARY FLOW ANALYSIS
Table 4.0: Sanitary Flow Calculations Existing and Proposed Development
. " Hard Rock T-Restaurant T~ Gaming T~ Employee . o . infiltration
Location Existing Flow | Auditorium Additions Positions Additions Hotel Addition Restaurant / :‘: IFIase Peak Flow Peak Design PIPE
otel Flow

- Total Casino Flow L Cc cial Residential Phased Peak |Total Peak Flow| Development Infilt. Flow Flow (I/s) . o Capacity | Full Flow Q/Qy
Area Flow (L/s) No. Seats No. Seats No. Positions No. Seats No. Rooms Population (Ls) (L/s) Peak Factor Peak Factor Flow (I's) ('s) Area (ha) ('s) Size (mm) Slope (%) Length (m) (Us) Vel. (mis) (%)
Existing 4837 Albion 1.01 1.01 0.00 1.5 N/A 1.52 1.52 14.74 413 5.65 250 0.28 N/A 314 0.64 18.0%
Hard Rock Casino Addition 2000 775 2330 230 178 320 2.65 0.83 1.5 3.2 6.63 8.15 14.74 4.13 12.28 250 0.28 N/A 31.4 0.64 39.1%
*Note: Sanitary flows for the Phase 2 additions include the phase 1 interim additions
Design Parameters:
- Hotel population = 1.8 person/room
- Gaming Position = 6 seats/position
Section 4.0 Ottawa Sewer Design Guidelines
- Restaurant (Steakhouse, Hard Rock Café, Casual dinning, incl employees) 125 L/seat/Day
- Auditoriums (No food, incl employees) 20 L/seat/Day
- Hotel (incl employees) 225 L/person/day
- Employees (Additional employees not included in above uses) 75 L/person/day
Novatech Daily Usage Calculation
- OLG Slots (calculated based on existing usage) 32 L/slot/day
- Gaming Tables (based on existing slots calculation) 32 L/seat/Day
Commercial Peaking Factor (Section 4.0 Ottawa Sewer Design Guidelines) 1.5
Residential Peaking Factor (Section 4.0 Ottawa Sewer Design Guidelines) Harmon Formula
Section 4.0 Ottawa Sewer Design Guidelines
- Extraneous Flows 0.28 L/s/effective gross ha
DATE: 4/22/2020 M:\2016\116111\DATA\Calculations\Sewer Calcs\SAN\NEW SERVICING\116111-SAN FLOWS.xIsx

PREPARED BY: NOVATECH



Engineers, Planne Landpe chitects

TECHNICAL MEMORANDUM

DATE: NOVEMBER 1, 2019

TO: FILE

FROM: CARL SCIUK

RE: JOB#116111: HARD ROCK CASINO — SANITARY PUMP

STATION EXISTING CONDITIONS

The following technical memorandum will review condition of the Sanitary Pump Station which
services this site:

The sanitary pump station is located approximately 240m north of the main building. Sewage is
conveyed to the pump station via a 250mm gravity sewer. The station pumps sewage
approximately 325m via a 150mm force main to an existing gravity sewer at the intersection of
Albian Road and High Road [Drawings attached)].

DME prepared a design report for the pump station in October 2005 [attached]. The report
includes details of forcemain sizing, wet well sizing [for up to 20.64L/s], and pump sizing to
accommodate a design flow of 17.2L/s and future flow of 20.64L/s.

The station consists of a control panel, fibreglass wet well, two submersible pumps, an ultrasonic
level controller and floats [Refer to Xylem Sanitary Lift Station drawing attached]. The submersible
sewage pumps [Flygt NP-3102-463] are each rated for peak flow of 17.2L/s and alter between duty
and standby on each pump cycle. It appears the pumps operate primarily by ultrasonic levels, with
floats providing backup control and high alarms. A high water alarm is wired to the central
monitoring of the building. The pump station is connected to standby power which serves the
entire facility in the event of a power outage. The wet well and associated equipment was installed
in 2006. The wet well and associated control panel were supplied by Xylem. The wet well and
associated internal equipment has been constructed to standards typical for municipal pump
stations in Ottawa.

The wet well and control panel are accessed from the main parking lot via a 50m long gravel
access pathway. The access pathway currently shows signs of surface erosion. The pathway
should be maintained in good condition and plowed in the winter to ensure access for maintenance
and emergencies. The pathway ends approximately 5m from the wet well and should extend
closer to the wet well to ease both foot and vehicular access. The access hatches were not locked
at the time of visit, but facility staff noted that locks will be installed soon. The control panel is
located above grade on support posts and was locked. No documents for the facility were in the

control panel.
We are not aware of any protocol for response to a high level alarm condition. The facility should
ensure that the emergency contact is able to address alarms in a timely manner. Response

should include procedures to follow at the pump station to evaluate and mitigate the issues, as well
as contact with a service qualified technician and possibly a septic hauler.

There was no information available about past maintenance of the pump station. The inside of the
wet well was quite grimy, and the inlet trash basket was full of debris. We recommend that a
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maintenance contract with a minimum of quarterly site visits should be arranged. The site visits
should include as a minimum: confirmation of each pump operation, confirmation of ultrasonic level
control, confirmation of alarm floats & registration of high alarm at building control room, cleaning of
trash basket and provision for emergency response. The initial site visit should also include a
cleaning of wet well internals to clear off slime buildup.

The submersible sewage pumps are likely original and near the end of their service life. The pumps
should be evaluated and upgraded prior to servicing the new facility. The wet well includes pump
rails, a pump base and pump chain, so that pumps can easily be removed and replaced/upgraded to
new station capacity if required without entering the wet well.

Conclusion

Based on the foregoing, the sanitary pump station is adequately designed and sized to service
17.2L/s [with capability to upgrade via pump impeller changes to 20.64L/s]. We recommend the
following actions be taken to address existing conditions:

- Lock access hatches. Use a common key system for all padlocks including the control panel.

- Provide Operation and Maintenance documentation including: drawings of facility/control
panel, protocol for emergencies, etc at the pump station.

- Improve access in the immediate vicinity of the pump station and maintain the gravel access
road in both summer and winter

- Engage a qualified service contractor to make quarterly visits as a minimum. The service
agreement should include reasonable emergency response times.

- Upgrade submersible pumps if required to meet sanitary service demands for the proposed
hotel.

Carl Sciuk, P.Erg
Project Lead — Spesi

Enclosed

Sanitary Sewage Report by DME, October 6,2005

Xylem “Rideau Carleton Raceway Lift Station” Drawing, Rev 3
Site Drawing 2538-0S-P1, Rev 8

Site Drawing 2538-0S-P2, Rev 9

Novatech
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1.0

2.0

3.0

4.0

INTRODUCTION

The Rideau Carleton Raceway site is located at 4837 Albion Road within the City
of Ottawa (former City of Gloucester). Figure I shows the site location. The
Raceway would like to upgrade its sanitary sewage system and this report is in
support of the design drawings.

EXISTING CONDITIONS

Sanitary sewage currently drains to two existing holding/septic tanks and tile beds.
The holding tanks require pumping frequently. The existing MOE Certificate of
Approval for the present system requires a more permanent solution. Also, the
City of Ottawa has recently increased the hauling and dumping fees for sewage
thus so the Rideau Carleton Raceway would like to upgrade its sanitary sewage
system.

PROPOSED DEVELOPMENT

It is proposed to install a gravity sewer from the main building to an on-site pump
station. A forcemain would then be constructed from the on-site pump station to a
gravity sanitary sewer at the intersection of Albion Road and High Road. A
gravity sanitary sewer is to be constructed from Albion and High Road along High
Road to Earl Armstrong Road and then along Earl Armstrong Road westerly to
Canyon Walk Drive. This gravity sewer has been submitted for review and
approval under separate cover. Figure 2 shows the sewers within the Rideau
Carleton Raceway site. The attached drawings show, in more detail, the proposed
gravity sewer, forcemain and pump station within the Rideau Carleton Raceway

property.

DESIGN FLOWS

The Rideau Carleton Raceway has intentions of expanding their facilities. The
proposed infrastructure has been designed to include any future expansion.
Design flows are calculated in further detail in Appendix A and are summarized
as follows:

Existing Peak Sanitary Flow = 7.51 L/s
10 year Peak Sanitary Flow = 10.51 L/s
20 year Peak Sanitary Flow = 20.64 L/s

D.M.E. Project No. 2538 Page 1
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5.0 GRAVITY SEWER

Approximately 385m of 250mm diameter gravity sanitary sewer at 0.35% is
proposed from the existing building to the proposed pump station. The sewer has a
capacity of 36.7L/s which is greater than the 20 year Peak Sanitary Flow predicted
for the site. This gravity sanitary sewer is illustrated on dwg 2535-P1, attached.

6.0 SANITARY FORCEMAIN AND PUMP STATION

6.1 Forcemain

Approximately 325m of forcemain is to be installed from the pump station to the
upstream manhole proposed for the gravity sewer at the intersection of Albion Road
and High Road. The forcemain will be 150mm diameter in size. The forcemain size
and pump has been selected such that only minimal changes may be required for
servicing flows from current conditions to the predicted 20 year flows. Minor
changes may be required such as changing the pump impellor.

6.2  Pump Station

The pump station is designed for a dual pump system. The pumps will be set to
alternate at each cycle with the second pump starting in the event of a failure. The
pump station will incorporate standard control systems with alarms in the event of
a failure. All alarms will be remotely monitored in the Raceway Control room.

The total head loss is the sum of losses in the system including static head,
dynamic head and fitting losses. The dynamic head loss is calculated using the
Hazen Williams formula.

V = 0.85CyRO 635054

Where

V = velocity = Flow/Area

Cy = Hazen Williams roughness coefficient (based on pipe material and age)
R = hydraulic radius (d/4 for a full pipe)

S = slope of the energy grade line (ratio of head loss to length of pipe)

The static head loss is calculated as the difference between the forcemain outlet
invert and the liquid level in the wet well under given conditions. The MOE
Guidelines for the Design of Sanitary Sewage Systems indicates there are three
conditions to be analyzed. These conditions show the range from worst case
scenario where the pump has to work the hardest to the best case scenario where
the pump has to work the least.

D.M.E. Project No. 2538 Page 2
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Condition A:
Hazen Williams roughness coefficient = 120 and the water level is low in the wet
well

Condition B:
Hazen Williams roughness coefficient = 130 and there is a median water level
over the normal operation range in the wet well

Condition C:
Hazen Williams roughness coefficient = 140 and an overflow water level in wet
well

Fitting losses are also calculated in terms of equivalent lengths of pipe per fitting.

Table 1 presents and totals the losses for a 150mm (6”) forcemain. This is the
amount of head that the pump must overcome in order to pump sewage at various
flow rates through the pump system and forcemain. Therefore, system curves can
be created for each condition and plotted with the pump performance curve to
determine which pump to select.

A Flygt Pump model NP-3102-463 was selected and the system curve and pump
performance curve are shown in Figure B1. A schematic of the pump station with
respect to elevations is shown in Figure B2. From the pump performance curve,
the pump will operated under normal conditions at a flow rate of 17.2 L/s. This
flow rate is less than the estimated 20 Year Peak Flow of 20.64 L/s. Therefore,
the pumps may have to be replaced to accommodate the actual 20 Year Peak
Flows.

Cycle times for each of the existing, 10 year and 20 year flows are calculated and
shown in Appendix B. The average cycle time should be around 10 minutes. The
cycle times for the 20 Year Flows are greater than 10 minutes which is also an
indication that the a different pump should be installed for the 20 Year Flows.

It is proposed to install a pre-fabricated fiberglass reinforced plastic (FRP)
pumping station. The contractor is required to prepare the concrete pad for this
pre-fabricated unit, connect the inlet and outlet pipes, install the pre-assembled
pumps and make any necessary electrical connections. A drawing for the pump
station, prepared by Barski Industries Ltd., for the pre-fabricated unit is contained
at the rear of the report.

An overflow outlet has been provided to the existing holding tanks. The elevation
of the overflow outlet is higher than the pump station outlet but lower and the
building finished floor elevation. Refer to the Overall Servicing Drawings (dwg
2538-084) for more detailed information.
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6.3 Wet Well

The minimum size for the wet well, according to MOE criteria, is a 2.4m diameter
wet well. This minimum size will be used in this case in order to have adequate
cycle times. The cycle times for the given flows are calculated in Appendix B.
The cycle times help determine if the float levels for the different flow rates need
to be adjusted.

6.4 Electrical & Structural

Electrical information in terms of ductwork required is shown on the enclosed plans and
a Wiring Diagram is included in Appendix C. A detail for the structural slab required for
the pump station is also included in Appendix C.

Cara Ruddle, P.Eng.. David M*Manus, P.Eng
Project Engineer Principal
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Design Flows

The existing peak sanitary flow is estimated at 3.38 L/s. This number is based on Water
Consumption Reports for the peak period, which is during the summer months, and using
a peaking factor of 1.5. Infiltration is calculated based on estimated areas of development
and using City criteria of 0.28L/s/ha. The flows are calculated as follows:

Existing Sanitary Flow = peak flow + Infiltration
Existing Sanitary Flow = 3.38 + (14.74 x 0.28)
Existing Sanitary Flow = 3.38 + 4.13

Existing Sanitary Flow = 7.51 L/s

The 10 Year Sanitary Flow includes a 240 room Hotel and 1500 seat Theatre which will
be within the existing developed area of the property and so the infiltration is the same as
for the existing flows.

10 Year Sanitary Flow = peak flow + infiltration

10 Year Sanitary Flow = 3.38 + 1.95 (hotel) + 1.05 (theatre) + 4.13
10 Year Sanitary Flow =3.38 + 1.95 + 1.05 + 4.13

10 Year Sanitary Flow = 10.51 L/s

The 20 Year Sanitary Flow includes a Retail Centre, Trade Centre and Golf Course
which is outside the current developed area.

20 Year Sanitary Flow = peak flow + infiltration

20 Year Sanitary Flow = 10.51 + 7.25 +(10.26x0.28)
20 Year Sanitary Flow = 10.51 + 7.25 + 2.87

20 Year Sanitary Flow = 20.64 L/s
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Existing Flows

Design Peak Flow = 7.51 L/s
Actual (peak) Flow = 17.2 L/s (from Pump Performance Curve)
Average Flow rate = 65% of design peak flow

Run Time = area of wet well X (pump start level — pump stop level)
flow rate out — average flow incoming
Run Time =4.52 x (105.4-105.05)
17.2/1000 — 0.65x7.51/1000
Run Time = 128.4 seconds
Run Time = 2.14 minutes

Fill Time = area of wet well x (pump start level — pump stop level)
Average flow incoming — no outgoing flow

Fill Time = 4.52 x (105.4 — 105.05)
0.65x7.51/1000 — 0

Fill Time = 324.1 seconds

Fill Time = 5.4 minutes

Total Cycle Time = Run Time + Fill Time
Total Cycle Time =2.14 + 5.4
Total Cycle Time = 7.54 minutes

Minimum Cycle Time = area of wet well x (pump start level — pump stop level)
Flow rate out — no incoming flow

Minimum Cycle Time = 4.52 x (105.4-105.05)
17.2/1000 - 0

Minimum Cycle Time = 92.0 seconds

Minimum Cycle Time = 1.53 minutes
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Rideau Carleton Raceway

10 Year Flows

Design Peak Flow = 10.51 L/s
Actual (peak) Flow = 17.2 L/s (from Pump Performance Curve)
Average Flow rate = 65% of design peak flow

Run Time = area of wet well x (pump start level — pump stop level)
flow rate out — average flow incoming
Run Time =4.52 x (105.4-105.05)
17.2/1000 — 0.65x10.51/1000
Run Time = 152.58 seconds
Run Time = 2.54 minutes

Fill Time = area of wet well x (pump start level — pump stop level)
Average flow incoming — no outgoing flow

Fill Time =4.52 x (105.4 — 105.05)
0.65x10.51/1000 — 0

Fill Time =231.57 seconds

Fill Time = 3.86 minutes

Total Cycle Time = Run Time + Fill Time
Total Cycle Time = 2.54 + 3.86
Total Cycle Time = 6.40 minutes

Minimum Cycle Time = area of wet well x (pump start level — pump stop level)
Flow rate out — no incoming flow

Minimum Cycle Time = 4.52 x (105.4-105.05)
17.2/1000 - 0

Minimum Cycle Time = 92.0 seconds

Minimum Cycle Time = 1.53 minutes
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Rideau Carleton Raceway

20 Year Flows

Design Peak Flow =20.64 L/s
Actual (peak) Flow = 17.2 L/s (from Pump Performance Curve)
Average Flow rate = 65% of design peak flow

Run Time = area of wet well x (pump start level — pump stop level)
flow rate out — average flow rate incoming
Run Time =4.52 x (105.4-104.72)
17.2/1000 — 0.65x20.64/1000
Run Time = 812.26 seconds
Run Time = 13.54 minutes

Fill Time = area of wet well x (pump start level — pump stop level)
Average flow incoming — no outgoing flow

Fill Time =4.52 x (105.4 — 104.72)
0.65x20.64/1000 — 0

Fill Time = 229.10 seconds

Fill Time = 3.82 minutes

Total Cycle Time = Run Time + Fill Time
Total Cycle Time = 13.54 + 3.82
Total Cycle Time = 17.36 minutes

Minimum Cycle Time = area of wet well x (pump start level — pump stop level)
Flow rate out — no incoming flow

Minimum Cycle Time = 4.52 x (105.4-104.72)
17.2/1000 - 0

Minimum Cycle Time = 178.70 seconds

Minimum Cycle Time = 2.98 minutes
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NOVAT=CH CCTV Sewer Inspection Review Form 2019-11-14
Engineers, Planners & Landscape Architects
Project Name Rideau Carleton Raceway — Hard Rock Casino Report No.

Novatech Project No. 116111
Owner
General Contractor

Inspection Date
Inspection Conducted By Veolia

Comments Verified by Municipality

Yes [] No [] N/A ]

Report Received Sewer Type Video Type

Inspection Reviewed X Sanitary Sewer [ ] Preliminary Set

Review Done By LKC [] Storm Sewer [] Repair Set

Review to Contractor [] Combined Sewer [ ] Final Set

DVD No. Street Name MSI_:a':to_ EnSoI\IIIH Ac(ci:f:bkleA ﬂ;‘;‘aig f B::gair I'_';‘;ﬁt'(ﬂ; Problem/Observation Comment/Action
MHSA-.42 | EARL 42 A1 |Z (] (] 119.00 Moderate Silt, Pile of | Requires Cleaning
MHSA-.41 | ARMSTRONG Gravel @ 35.7m
MHSA-28 | EARL 28 29 X [ [ 72.00 Moderate Grease Requires Cleaning
MHSA-29 | ARMSTRONG
MHSA-28A | EARL 28A 28 < [ [ 119.50 Moderate Grease Requires Cleaning
MHSA-28 | ARMSTRONG
MHSA-28A | EARL 28A 28A X [ [ 2.00 Significant Silt Requires Cleaning
NORTH ARMSTRONG
MHSA-29 | EARL 29 30 |Z (] (] 0 Significant Gravel, Requires Cleaning
MHSA-30 | ARMSTRONG Aborted
MHSA-30 | EARL 30 29 118.00 Significant Grease, Requires Cleaning
MHSA-29 | ARMSTRONG X L] L] Silt, Gravel and
Rocks
MHSA-31 | EARL 31 30 = ] (] [118.50 Moderate Grease Requires Cleaning
MHSA-30 | ARMSTRONG
MHSA-32 | EARL 32 31 X ] (] |119.50 Moderate Debris @ | Requires Cleaning
MHSA-31 | ARMSTRONG 61.5m, 99.6m,
103.5m

MHSA-33 | EARL 33 32 X L] [] |118.00
MHSA-32 | ARMSTRONG
MHSA-33 | EARL 33 34 X [] [ ] |119.00 Mild Grease Requires Cleaning
MHSA-34 | ARMSTRONG
MHSA-35 | EARL 35 34 X [] [] [52.00
MHSA-34 | ARMSTRONG

M:\2016\116111\DATA\CONTRACT ADMIN\CONSTRUCTION\CCTV\CCTV REVIEW FORM.DOCX



CCTV Sewer Inspection Review Form 2019-11-14
Engineers, Planners & Landscape Architects
MHSA-36 | EARL 36 35 = ] ] 118.50
MHSA-35 | ARMSTRONG
MHSA-37 | EARL 37 36 X [] ] | 119.00
MHSA-36 | ARMSTRONG
MHSA-38 | EARL 38 37 = ] ] 118.00
MHSA-37 | ARMSTRONG
MHSA-39 | EARL 39 38 X L] [] |118.00 Mild Grease, Debris | Requires Cleaning
MHSA-38 | ARMSTRONG @ 99.0
MHSA-40 | EARL 40 39 X [ [] [118.50
MHSA-39 | ARMSTRONG
MHSA-41 | EARL 41 40 = ] ] 118.50
MHSA-40 | ARMSTRONG
MHSA-42 | EARL 42 41 = ] (] [118.00 Moderate Silt Requires Cleaning
MHSA-41 | ARMSTRONG
MHSA-42 | EARL 42 43 = ] ] 120.00
MHSA-43 | ARMSTRONG
MHSA-43 | EARL 43 42 X ] ] 120.00
MHSA-42 | ARMSTRONG
MHSA-44 | EARL 44 43 = ] ] 119.00
MHSA-43 | ARMSTRONG
MHSA-44 | EARL 44 45 = ] (] [118.00 Significant Grease, | Requires Cleaning
MHSA-45 | ARMSTRONG Moderate Silt
MHSA-45A | EARL 45A 44A X ] (] |118.50 Mild Grease, Silt Requires Cleaning
MHSA-44A | ARMSTRONG
MHSA-46 | EARL 46 45 = ] L1 [77.50 Significant Silt, Requires Cleaning
MHSA-45 | ARMSTRONG Rocks
MHSA-47 | EARL 47 46 X ] (] |109.00 Moderate Grease Requires Cleaning
MHSA-46 | ARMSTRONG and Silt
MHSA-47A | EARL 47A 46A = ] (] [109.50 Moderate Grease Requires Cleaning
MHSA-46A | ARMSTRONG
MHSA-48 | EARL 48 47 X ] (] |118.00 Moderate Grease Requires Cleaning
MHSA-47 | ARMSTRONG
MHSA-49 | EARL 49 48 = ] (] [118.00 Moderate Grease Requires Cleaning
MHSA-48 | ARMSTRONG
MHSA-50 | EARL 50 49 = L] [] 119.00
MHSA-49 | ARMSTRONG
MHSA-51 | EARL 51 50 X [] ] [119.00
MHSA-50 | ARMSTRONG
MHSA-52 | EARL 52 51 = L] L] 118.10
MHSA-51 | ARMSTRONG

M:\2016\116111\DATA\CONTRACT ADMIN\CONSTRUCTION\CCTV\CCTV REVIEW FORM.DOCX




Engineers, Planners & Landscape Architects

CCTV Sewer Inspection Review Form

2019-11-14

MHSA-53 | EARL 53 52 X L] (] |118.00 Mild Grease Requires Cleaning
MHSA-52 | ARMSTRONG

MHSA-54 | EARL 54 43 X L] [] |95.00 Mild Grease Requires Cleaning
MHSA-53 | ARMSTRONG

MHSA-55 | EARL 55 54 X ] (] |118.00

MHSA-54 | ARMSTRONG

M:\2016\116111\DATA\CONTRACT ADMIN\CONSTRUCTION\CCTV\CCTV REVIEW FORM.DOCX
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QOCTV inspection report

Hard Rock Ottawa LP
Sanitary Sewer
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33 items

Pipe Start/End Inspection direction Road Page |
MHSA-.42 MHSA-.41 MHSA-.42 --> MHSA-.41 Direction of flow EARL ARMSTRONG 19
MHSA-28 MHSA-29 MHSA-28 --> MHSA-29 Against flow EARL ARMSTRONG 22
MHSA-28A MHSA-28 MHSA-28A --> MHSA-28 Against flow EARL ARMSTRONG 24
MHSA-28A NORTH MHSA-28A --> NORTH Direction of flow EARL ARMSTRONG 27
MHSA-29 MHSA-30 MHSA-29 --> MHSA-30 Against flow EARL ARMSTRONG 29
MHSA-30 MHSA-29 MHSA-30 --> MHSA-29 Direction of flow EARL ARMSTRONG 31
MHSA-31 MHSA-30 MHSA-31 --> MHSA-30 Direction of flow EARL ARMSTRONG 33
MHSA-32 MHSA-31 MHSA-32 --> MHSA-31 Direction of flow EARL ARMSTRONG 35
MHSA-33 MHSA-32 MHSA-33 --> MHSA-32 Direction of flow EARL ARMSTRONG 37
MHSA-33 MHSA-34 MHSA-33 --> MHSA-34 Against flow EARL ARMSTRONG 39
MHSA-35 MHSA-34 MHSA-35 --> MHSA-34 Direction of flow EARL ARMSTRONG 41
MHSA-36 MHSA-35 MHSA-36 --> MHSA-35 Direction of flow EARL ARMSTRONG 43
MHSA-37. MHSA-36. MHSA-37. --> MHSA-36. Direction of flow EARL ARMSTRONG 45
MHSA-38 MHSA-37 MHSA-38 --> MHSA-37 Direction of flow EARL ARMSTRONG 47
MHSA-39 MHSA-38 MHSA-39 --> MHSA-38 Direction of flow EARL ARMSTRONG 49
MHSA-40 MHSA-39 MHSA-40 --> MHSA-39 Direction of flow EARL ARMSTRONG 52
MHSA-41 MHSA-40 MHSA-41 --> MHSA-40 Direction of flow EARL ARMSTRONG 54
MHSA-42 MHSA-41 MHSA-42 --> MHSA-41 Direction of flow EARL ARMSTRONG 56
MHSA-42 MHSA-43 MHSA-42 --> MHSA-43 Against flow EARL ARMSTRONG 58
MHSA-43 MHSA-42 MHSA-43 --> MHSA-42 Direction of flow EARL ARMSTRONG 60
MHSA-44 MHSA-43 MHSA-44 --> MHSA-43 Direction of flow EARL ARMSTRONG 62
MHSA-44 MHSA-45 MHSA-44 --> MHSA-45 Against flow EARL ARMSTRONG 64
MHSA-45... MHSA-44... MHSA-44... --> MHSA-45... Direction of flow EARL ARMSTRONG 66
MHSA-46. MHSA-45. MHSA-46. --> MHSA-45. Direction of flow EARL ARMSTRONG 69
MHSA-47... MHSA-46... MHSA-47... --> MHSA-46... Direction of flow EARL ARMSTRONG 71
MHSA-48 MHSA-47 MHSA-48 --> MHSA-47 Direction of flow HIGH RD 73
MHSA-49 MHSA-48 MHSA-49 --> MHSA-48 Direction of flow HIGH RD 75
MHSA-50 MHSA-49 MHSA-50 --> MHSA-49 Direction of flow HIGH RD 78
MHSA-51... MHSA-50... MHSA-51... --> MHSA-50... Direction of flow HIGH RD 80
MHSA-52.. MHSA-51.. MHSA-52.. --> MHSA-51.. Direction of flow HIGH RD 82
MHSA-53 MHSA-52 MHSA-53 --> MHSA-52 Direction of flow HIGH RD 84
MHSA-54 MHSA-53 MHSA-54 --> MHSA-53 Direction of flow HIGH RD 86
MHSA-55.. MHSA-54.. MHSA-55.. --> MHSA-54.. Direction of flow HIGH RD 88
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33 items

Start/End Inspection direction Pipe Road Page |
MHSA-.42 --> MHSA-.41 Direction of flow MHSA-.42 MHSA-.41 EARL ARMSTRONG 19
MHSA-28 --> MHSA-29 Against flow MHSA-28 MHSA-29 EARL ARMSTRONG 22
MHSA-28A --> MHSA-28 Against flow MHSA-28A MHSA-28 EARL ARMSTRONG 24
MHSA-28A --> NORTH Direction of flow MHSA-28A NORTH EARL ARMSTRONG 27
MHSA-29 --> MHSA-30 Against flow MHSA-29 MHSA-30 EARL ARMSTRONG 29
MHSA-30 --> MHSA-29 Direction of flow MHSA-30 MHSA-29 EARL ARMSTRONG 31
MHSA-31 --> MHSA-30 Direction of flow MHSA-31 MHSA-30 EARL ARMSTRONG 33
MHSA-32 --> MHSA-31 Direction of flow MHSA-32 MHSA-31 EARL ARMSTRONG 35
MHSA-33 --> MHSA-32 Direction of flow MHSA-33 MHSA-32 EARL ARMSTRONG 37
MHSA-33 --> MHSA-34 Against flow MHSA-33 MHSA-34 EARL ARMSTRONG 39
MHSA-35 --> MHSA-34 Direction of flow MHSA-35 MHSA-34 EARL ARMSTRONG 41
MHSA-36 --> MHSA-35 Direction of flow MHSA-36 MHSA-35 EARL ARMSTRONG 43
MHSA-37. --> MHSA-36. Direction of flow MHSA-37. MHSA-36. EARL ARMSTRONG 45
MHSA-38 --> MHSA-37 Direction of flow MHSA-38 MHSA-37 EARL ARMSTRONG 47
MHSA-39 --> MHSA-38 Direction of flow MHSA-39 MHSA-38 EARL ARMSTRONG 49
MHSA-40 --> MHSA-39 Direction of flow MHSA-40 MHSA-39 EARL ARMSTRONG 52
MHSA-41 --> MHSA-40 Direction of flow MHSA-41 MHSA-40 EARL ARMSTRONG 54
MHSA-42 --> MHSA-41 Direction of flow MHSA-42 MHSA-41 EARL ARMSTRONG 56
MHSA-42 --> MHSA-43 Against flow MHSA-42 MHSA-43 EARL ARMSTRONG 58
MHSA-43 --> MHSA-42 Direction of flow MHSA-43 MHSA-42 EARL ARMSTRONG 60
MHSA-44 --> MHSA-43 Direction of flow MHSA-44 MHSA-43 EARL ARMSTRONG 62
MHSA-44 --> MHSA-45 Against flow MHSA-44 MHSA-45 EARL ARMSTRONG 64
MHSA-44... --> MHSA-45... Direction of flow MHSA-45... MHSA-44... EARL ARMSTRONG 66
MHSA-46. --> MHSA-45. Direction of flow MHSA-46. MHSA-45. EARL ARMSTRONG 69
MHSA-47... --> MHSA-46... Direction of flow MHSA-47... MHSA-46... EARL ARMSTRONG 71
MHSA-48 --> MHSA-47 Direction of flow MHSA-48 MHSA-47 HIGH RD 73
MHSA-49 --> MHSA-48 Direction of flow MHSA-49 MHSA-48 HIGH RD 75
MHSA-50 --> MHSA-49 Direction of flow MHSA-50 MHSA-49 HIGH RD 78
MHSA-51... --> MHSA-50... Direction of flow MHSA-51... MHSA-50... HIGH RD 80
MHSA-52.. --> MHSA-51.. Direction of flow MHSA-52.. MHSA-51.. HIGH RD 82
MHSA-53 --> MHSA-52 Direction of flow MHSA-53 MHSA-52 HIGH RD 84
MHSA-54 --> MHSA-53 Direction of flow MHSA-54 MHSA-53 HIGH RD 86
MHSA-55.. --> MHSA-54.. Direction of flow MHSA-55.. MHSA-54.. HIGH RD 88
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33 items

Road Pipe Start/End Inspection direction Page |
EARL ARMSTRONG MHSA-.42 MHSA-.41 MHSA-.42 --> MHSA-.41 Direction of flow 19
EARL ARMSTRONG MHSA-28 MHSA-29 MHSA-28 --> MHSA-29 Against flow 22
EARL ARMSTRONG MHSA-28A MHSA-28 MHSA-28A --> MHSA-28 Against flow 24
EARL ARMSTRONG MHSA-28A NORTH MHSA-28A --> NORTH Direction of flow 27
EARL ARMSTRONG MHSA-29 MHSA-30 MHSA-29 --> MHSA-30 Against flow 29
EARL ARMSTRONG MHSA-30 MHSA-29 MHSA-30 --> MHSA-29 Direction of flow 31
EARL ARMSTRONG MHSA-31 MHSA-30 MHSA-31 --> MHSA-30 Direction of flow 33
EARL ARMSTRONG MHSA-32 MHSA-31 MHSA-32 --> MHSA-31 Direction of flow 35
EARL ARMSTRONG MHSA-33 MHSA-32 MHSA-33 --> MHSA-32 Direction of flow 37
EARL ARMSTRONG MHSA-33 MHSA-34 MHSA-33 --> MHSA-34 Against flow 39
EARL ARMSTRONG MHSA-35 MHSA-34 MHSA-35 --> MHSA-34 Direction of flow 41
EARL ARMSTRONG MHSA-36 MHSA-35 MHSA-36 --> MHSA-35 Direction of flow 43
EARL ARMSTRONG MHSA-37. MHSA-36. MHSA-37. --> MHSA-36. Direction of flow 45
EARL ARMSTRONG MHSA-38 MHSA-37 MHSA-38 --> MHSA-37 Direction of flow 47
EARL ARMSTRONG MHSA-39 MHSA-38 MHSA-39 --> MHSA-38 Direction of flow 49
EARL ARMSTRONG MHSA-40 MHSA-39 MHSA-40 --> MHSA-39 Direction of flow 52
EARL ARMSTRONG MHSA-41 MHSA-40 MHSA-41 --> MHSA-40 Direction of flow 54
EARL ARMSTRONG MHSA-42 MHSA-41 MHSA-42 --> MHSA-41 Direction of flow 56
EARL ARMSTRONG MHSA-42 MHSA-43 MHSA-42 --> MHSA-43 Against flow 58
EARL ARMSTRONG MHSA-43 MHSA-42 MHSA-43 --> MHSA-42 Direction of flow 60
EARL ARMSTRONG MHSA-44 MHSA-43 MHSA-44 --> MHSA-43 Direction of flow 62
EARL ARMSTRONG MHSA-44 MHSA-45 MHSA-44 --> MHSA-45 Against flow 64
EARL ARMSTRONG MHSA-45... MHSA-44... MHSA-44... --> MHSA-45... Direction of flow 66
EARL ARMSTRONG MHSA-46. MHSA-45. MHSA-46. --> MHSA-45. Direction of flow 69
EARL ARMSTRONG MHSA-47... MHSA-46... MHSA-47... --> MHSA-46... Direction of flow 71
HIGH RD MHSA-48 MHSA-47 MHSA-48 --> MHSA-47 Direction of flow 73
HIGH RD MHSA-49 MHSA-48 MHSA-49 --> MHSA-48 Direction of flow 75
HIGH RD MHSA-50 MHSA-49 MHSA-50 --> MHSA-49 Direction of flow 78
HIGH RD MHSA-51... MHSA-50... MHSA-51... --> MHSA-50... Direction of flow 80
HIGH RD MHSA-52.. MHSA-51.. MHSA-52.. --> MHSA-51.. Direction of flow 82
HIGH RD MHSA-53 MHSA-52 MHSA-53 --> MHSA-52 Direction of flow 84
HIGH RD MHSA-54 MHSA-53 MHSA-54 --> MHSA-53 Direction of flow 86
HIGH RD MHSA-55.. MHSA-54.. MHSA-55.. --> MHSA-54.. Direction of flow 88
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1 - Acceptable structural condition (33 of 33 items)

Total | Peak |Pipe Start/End Direction Road Page |
0 0 |MHSA-.42 MHSA-.41 MHSA-.42 --> MHSA-.41 Direction of flow |EARL ARMSTRONG 19
0 0 |MHSA-28 MHSA-29 MHSA-28 --> MHSA-29 Against flow EARL ARMSTRONG 22
0 0 |MHSA-28A MHSA-28 MHSA-28A --> MHSA-28 Against flow EARL ARMSTRONG 24
0 0 |MHSA-28A NORTH MHSA-28A --> NORTH Direction of flow |EARL ARMSTRONG 27
0 0 |MHSA-29 MHSA-30 MHSA-29 --> MHSA-30 Against flow EARL ARMSTRONG 29
0 0 |MHSA-30 MHSA-29 MHSA-30 --> MHSA-29 Direction of flow |EARL ARMSTRONG 31
0 0 |MHSA-31 MHSA-30 MHSA-31 --> MHSA-30 Direction of flow |EARL ARMSTRONG 33
0 0 |MHSA-32 MHSA-31 MHSA-32 --> MHSA-31 Direction of flow |EARL ARMSTRONG 35
0 0 |MHSA-33 MHSA-32 MHSA-33 --> MHSA-32 Direction of flow |EARL ARMSTRONG 37
0 0 |MHSA-33 MHSA-34 MHSA-33 --> MHSA-34 Against flow EARL ARMSTRONG 39
0 0 |MHSA-35 MHSA-34 MHSA-35 --> MHSA-34 Direction of flow |EARL ARMSTRONG 41
0 0 |MHSA-36 MHSA-35 MHSA-36 --> MHSA-35 Direction of flow |EARL ARMSTRONG 43
0 0 |MHSA-37. MHSA-36. MHSA-37. --> MHSA-36. Direction of flow |EARL ARMSTRONG 45
0 0 |MHSA-38 MHSA-37 MHSA-38 --> MHSA-37 Direction of flow |EARL ARMSTRONG 47
0 0 |MHSA-39 MHSA-38 MHSA-39 --> MHSA-38 Direction of flow |EARL ARMSTRONG 49
0 0 |MHSA-40 MHSA-39 MHSA-40 --> MHSA-39 Direction of flow |EARL ARMSTRONG 52
0 0 |MHSA-41 MHSA-40 MHSA-41 --> MHSA-40 Direction of flow |EARL ARMSTRONG 54
0 0 |MHSA-42 MHSA-41 MHSA-42 --> MHSA-41 Direction of flow |EARL ARMSTRONG 56
0 0 |MHSA-42 MHSA-43 MHSA-42 --> MHSA-43 Against flow EARL ARMSTRONG 58
0 0 |MHSA-43 MHSA-42 MHSA-43 --> MHSA-42 Direction of flow |EARL ARMSTRONG 60
0 0 |MHSA-44 MHSA-43 MHSA-44 --> MHSA-43 Direction of flow |EARL ARMSTRONG 62
0 0 |MHSA-44 MHSA-45 MHSA-44 --> MHSA-45 Against flow EARL ARMSTRONG 64
0 0 |MHSA-45... MHSA-44... MHSA-44... --> MHSA-45... Direction of flow |EARL ARMSTRONG 66
0 0 |MHSA-46. MHSA-45. MHSA-46. --> MHSA-45. Direction of flow |EARL ARMSTRONG 69
0 0 |MHSA-47... MHSA-46... MHSA-47... --> MHSA-46... Direction of flow |EARL ARMSTRONG 71
0 0 |MHSA-48 MHSA-47 MHSA-48 --> MHSA-47 Direction of flow [HIGH RD 73
0 0 |MHSA-49 MHSA-48 MHSA-49 --> MHSA-48 Direction of flow [HIGH RD 75
0 0 |MHSA-50 MHSA-49 MHSA-50 --> MHSA-49 Direction of flow [HIGH RD 78
0 0 |MHSA-51... MHSA-50... MHSA-51... --> MHSA-50... Direction of flow |HIGH RD 80
0 0 |MHSA-52.. MHSA-51.. MHSA-52.. --> MHSA-51.. Direction of flow [HIGH RD 82
0 0 |MHSA-53 MHSA-52 MHSA-53 --> MHSA-52 Direction of flow [HIGH RD 84
0 0 |MHSA-54 MHSA-53 MHSA-54 --> MHSA-53 Direction of flow [HIGH RD 86
0 0 |MHSA-55.. MHSA-54.. MHSA-55.. --> MHSA-54.. Direction of flow [HIGH RD 88
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Grade: 3 (20 of 33 items)

Total | Peak |ICG|Pipe Start/End Direction Road Page |
12 2 1 |[MHSA-39 MHSA-38 MHSA-39 --> MHSA-38 Direction of flow |EARL ARMSTRONG 49
8 2 1 |MHSA-30 MHSA-29 MHSA-30 --> MHSA-29 Direction of flow |EARL ARMSTRONG 31
8 2 1 |MHSA-45... MHSA-44... |MHSA-44... --> MHSA-45... [Direction of flow |EARL ARMSTRONG 66
7 2 1 |[MHSA-.42 MHSA-.41 MHSA-.42 --> MHSA-.41 Direction of flow |EARL ARMSTRONG 19
4 2 1 |MHSA-28 MHSA-29 MHSA-28 --> MHSA-29 Against flow EARL ARMSTRONG 22
4 2 1 |MHSA-28A MHSA-28 MHSA-28A --> MHSA-28 Against flow EARL ARMSTRONG 24
4 2 1 |[MHSA-29 MHSA-30 MHSA-29 --> MHSA-30 Against flow EARL ARMSTRONG 29
4 2 1 |[MHSA-31 MHSA-30 MHSA-31 --> MHSA-30 Direction of flow |EARL ARMSTRONG 33
4 2 1 |MHSA-44 MHSA-45 MHSA-44 --> MHSA-45 Against flow EARL ARMSTRONG 64
4 2 1 |MHSA-47... MHSA-46... |MHSA-47... --> MHSA-46... |Direction of flow |EARL ARMSTRONG 71
4 2 1 |[MHSA-48 MHSA-47 MHSA-48 --> MHSA-47 Direction of flow |HIGH RD 73
4 2 1 |MHSA-49 MHSA-48 MHSA-49 --> MHSA-48 Direction of flow |HIGH RD 75
4 2 1 |MHSA-53 MHSA-52 MHSA-53 --> MHSA-52 Direction of flow |HIGH RD 84
2 2 1 |[MHSA-28A NORTH MHSA-28A --> NORTH Direction of flow |EARL ARMSTRONG 27
2 2 1 |[MHSA-32 MHSA-31 MHSA-32 --> MHSA-31 Direction of flow |EARL ARMSTRONG 35
2 2 1 |MHSA-33 MHSA-34 MHSA-33 --> MHSA-34 Against flow EARL ARMSTRONG 39
2 2 1 |[MHSA-42 MHSA-41 MHSA-42 --> MHSA-41 Direction of flow |EARL ARMSTRONG 56
2 2 1 |[MHSA-44 MHSA-43 MHSA-44 --> MHSA-43 Direction of flow |EARL ARMSTRONG 62
2 2 1 |MHSA-46. MHSA-45. MHSA-46. --> MHSA-45. Direction of flow |EARL ARMSTRONG 69
2 2 1 |MHSA-54 MHSA-53 MHSA-54 --> MHSA-53 Direction of flow |HIGH RD 86

Grade: 1 (13 of 33 items)

Total | Peak |ICG|Pipe Start/End Direction Road Page |
0 0 1 |MHSA-33 MHSA-32 MHSA-33 --> MHSA-32 Direction of flow |EARL ARMSTRONG 37
0 0 1 |[MHSA-35 MHSA-34 MHSA-35 --> MHSA-34 Direction of flow |EARL ARMSTRONG 41
0 0 1 |MHSA-36 MHSA-35 MHSA-36 --> MHSA-35 Direction of flow |EARL ARMSTRONG 43
0 0 1 |MHSA-37. MHSA-36. MHSA-37. --> MHSA-36. Direction of flow |EARL ARMSTRONG 45
0 0 1 |[MHSA-38 MHSA-37 MHSA-38 --> MHSA-37 Direction of flow |EARL ARMSTRONG 47
0 0 1 |[MHSA-40 MHSA-39 MHSA-40 --> MHSA-39 Direction of flow |EARL ARMSTRONG 52
0 0 1 |MHSA-41 MHSA-40 MHSA-41 --> MHSA-40 Direction of flow |EARL ARMSTRONG 54
0 0 1 |[MHSA-42 MHSA-43 MHSA-42 --> MHSA-43 Against flow EARL ARMSTRONG 58
0 0 1 |[MHSA-43 MHSA-42 MHSA-43 --> MHSA-42 Direction of flow |EARL ARMSTRONG 60
0 0 1 |MHSA-50 MHSA-49 MHSA-50 --> MHSA-49 Direction of flow |HIGH RD 78
0 0 1 |MHSA-51... MHSA-50... |MHSA-51... --> MHSA-50... |Direction of flow |HIGH RD 80
0 0 1 |[MHSA-52.. MHSA-51.. MHSA-52.. --> MHSA-51.. Direction of flow |HIGH RD 82
0 0 1 |MHSA-55.. MHSA-54.. MHSA-55.. --> MHSA-54.. Direction of flow |HIGH RD 88
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80 items
DE - Debris (non-silt / grease) (1 of 80 items)
% |Qty| OPG|ICG|Pipe Start/End Direction Road Picture | Page |
5] 1 3 1 |MHSA-39 MHSA-38 |MHSA-39 --> MHSA-38 |Direction of flow |EARL ARMSTRONG 50 49
DEG - Debris grease (33 of 80 items)
%|Qty|OPG|ICG|Pipe Start/End Direction Road Picture| Page |
15| 1 3 1 |MHSA-39 MHSA-38 MHSA-39 --> MHSA-38 Direction of flow|EARL ARMSTRONG 51 49
5] 1 3 1 [MHSA-.42 MHSA-.41 MHSA-.42 --> MHSA-.41 Direction of flow|EARL ARMSTRONG 20 19
5] 1 3 1 [MHSA-28 MHSA-29 MHSA-28 --> MHSA-29 Against flow EARL ARMSTRONG| 23 22
5] 1 3 1 |MHSA-28 MHSA-29 MHSA-28 --> MHSA-29 Against flow EARL ARMSTRONG 23 22
5] 1 3 1 |MHSA-28A MHSA-28 MHSA-28A --> MHSA-28 Against flow EARL ARMSTRONG 25 24
5] 1 3 1 [MHSA-28A MHSA-28 MHSA-28A --> MHSA-28 Against flow EARL ARMSTRONG| 25 24
5] 1 3 1 |MHSA-29 MHSA-30 MHSA-29 --> MHSA-30 Against flow EARL ARMSTRONG 30 29
5] 1 3 1 |MHSA-30 MHSA-29 MHSA-30 --> MHSA-29 Direction of flow|EARL ARMSTRONG 32 31
5] 1 3 1 [MHSA-30 MHSA-29 MHSA-30 --> MHSA-29 Direction of flow|EARL ARMSTRONG| 32 31
5] 1 3 1 |MHSA-31 MHSA-30 MHSA-31 --> MHSA-30 Direction of flow|EARL ARMSTRONG 34 33
5] 1 3 1 |MHSA-31 MHSA-30 MHSA-31 --> MHSA-30 Direction of flow|EARL ARMSTRONG 34 33
5] 1 3 1 |[MHSA-32 MHSA-31 MHSA-32 --> MHSA-31 Direction of flow|EARL ARMSTRONG 36 35
5] 1 3 1 |[MHSA-33 MHSA-34 MHSA-33 --> MHSA-34 Against flow EARL ARMSTRONG| 40 39
5] 1 3 1 |MHSA-39 MHSA-38 MHSA-39 --> MHSA-38 Direction of flow|EARL ARMSTRONG 50 49
5] 1 3 1 |MHSA-39 MHSA-38 MHSA-39 --> MHSA-38 Direction of flow|EARL ARMSTRONG 50 49
5] 1 3 1 |[MHSA-39 MHSA-38 MHSA-39 --> MHSA-38 Direction of flow|EARL ARMSTRONG| 50 49
5] 1 3 1 |MHSA-44 MHSA-43 MHSA-44 --> MHSA-43 Direction of flow|EARL ARMSTRONG 63 62
5] 1 3 1 |MHSA-44 MHSA-45 MHSA-44 --> MHSA-45 Against flow EARL ARMSTRONG 65 64
5] 1 3 1 |[MHSA-45... MHSA-44...|[MHSA-44... --> MHSA-45... |Direction of flow|EARL ARMSTRONG 67 66
5] 1 3 1 [MHSA-45... MHSA-44...|MHSA-44... --> MHSA-45... |Direction of flow|EARL ARMSTRONG| 67 66
5] 1 3 1 |MHSA-45... MHSA-44...IMHSA-44... --> MHSA-45... |Direction of flow|EARL ARMSTRONG 67 66
5] 1 3 1 |MHSA-45... MHSA-44...|[MHSA-44... --> MHSA-45... |Direction of flow|EARL ARMSTRONG 68 66
5] 1 3 1 [MHSA-47... MHSA-46...|MHSA-47... --> MHSA-46...|Direction of flow|EARL ARMSTRONG| 72 71
5] 1 3 1 |MHSA-47... MHSA-46...|MHSA-47... --> MHSA-46... |Direction of flow|EARL ARMSTRONG 72 71
5] 1 3 1 |MHSA-48 MHSA-47 MHSA-48 --> MHSA-47 Direction of flow|HIGH RD 74 73
5] 1 3 1 [MHSA-48 MHSA-47 MHSA-48 --> MHSA-47 Direction of flow|HIGH RD 74 73
5] 1 3 1 |MHSA-49 MHSA-48 MHSA-49 --> MHSA-48 Direction of flow|HIGH RD 76 75
5] 1 3 1 |MHSA-49 MHSA-48 MHSA-49 --> MHSA-48 Direction of flow|HIGH RD 76 75
5] 1 3 1 |[MHSA-53 MHSA-52 MHSA-53 --> MHSA-52 Direction of flow|HIGH RD 85 84
5] 1 3 1 [MHSA-53 MHSA-52 MHSA-53 --> MHSA-52 Direction of flow|HIGH RD 85 84
5] 1 3 1 |MHSA-54 MHSA-53 MHSA-54 --> MHSA-53 Direction of flow|HIGH RD 87 86
0] 1 3 1 |MHSA-39 MHSA-38 MHSA-39 --> MHSA-38 Direction of flow|EARL ARMSTRONG 49
of 1 3 1 |[MHSA-39 MHSA-38 MHSA-39 --> MHSA-38 Direction of flow|EARL ARMSTRONG| 51 49
DES - Debris silt (9 of 80 items)
%|Qty|OPG|ICG|Pipe Start/End Direction Road Picture| Page |
15| 1 3 1 |MHSA-30 MHSA-29 |MHSA-30 --> MHSA-29  |Direction of flow |EARL ARMSTRONG 32 31
10 1 3 1 |MHSA-.42 MHSA-.41 |MHSA-.42 --> MHSA-.41 |Direction of flow |EARL ARMSTRONG 20 19
10| 1 3 1 |MHSA-28A NORTH MHSA-28A --> NORTH Direction of flow |EARL ARMSTRONG 28 27
5] 1 3 1 |MHSA-.42 MHSA-.41 |MHSA-.42 --> MHSA-.41 |Direction of flow |EARL ARMSTRONG 20 19
5] 1 3 1 |[MHSA-29 MHSA-30 |MHSA-29 --> MHSA-30 |Against flow EARL ARMSTRONG 30 29
5] 1 3 1 |MHSA-30 MHSA-29 MHSA-30 --> MHSA-29 Direction of flow |EARL ARMSTRONG 32 31
5] 1 3 1 |MHSA-44 MHSA-45 MHSA-44 --> MHSA-45 Against flow EARL ARMSTRONG 65 64
5] 1 3 1 |MHSA-46. MHSA-45. |MHSA-46. --> MHSA-45. |Direction of flow |EARL ARMSTRONG 70 69
0] 1 3 1 |MHSA-.42 MHSA-.41 |MHSA-.42 --> MHSA-.41 |Direction of flow |EARL ARMSTRONG 20 19
WL - Water level (37 of 80 items)
%|Qty|OPG|ICG|Pipe Start/End Direction Road Picture| Page |
15| 1 3 1 |MHSA-49 MHSA-48 MHSA-49 --> MHSA-48 Direction of flow|HIGH RD 76 75
10| 1 3 1 |MHSA-45... MHSA-44...[MHSA-44... --> MHSA-45... |Direction of flow|EARL ARMSTRONG 67 66
10] 1 3 1 [MHSA-47... MHSA-46...|MHSA-47... --> MHSA-46...|Direction of flow|EARL ARMSTRONG| 72 71
10| 1 3 1 |MHSA-49 MHSA-48 MHSA-49 --> MHSA-48 Direction of flow|HIGH RD 76 75
10 3 1 |MHSA-30 MHSA-29 MHSA-30 --> MHSA-29 Direction of flow|EARL ARMSTRONG 31

kbl
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WL - Water level (37 of 80 items)

() veoua

%|Qty|OPG|ICG|Pipe Start/End Direction Road Picture| Page |
10 1 1 |[MHSA-40 MHSA-39 MHSA-40 --> MHSA-39 Direction of flow|EARL ARMSTRONG 52
10 3 1 |MHSA-44 MHSA-45 MHSA-44 --> MHSA-45 Against flow EARL ARMSTRONG 64
5] 1 3 1 [MHSA-45... MHSA-44...|MHSA-44... --> MHSA-45... [Direction of flow|EARL ARMSTRONG 68 66
5 3 1 [MHSA-.42 MHSA-.41 MHSA-.42 --> MHSA-.41 Direction of flow|EARL ARMSTRONG 19
5 3 1 |[MHSA-28 MHSA-29 MHSA-28 --> MHSA-29 Against flow EARL ARMSTRONG 22
5 3 1 |MHSA-28A MHSA-28 MHSA-28A --> MHSA-28 Against flow EARL ARMSTRONG 24
5 3 1 [MHSA-28A NORTH MHSA-28A --> NORTH Direction of flow|EARL ARMSTRONG 27
5 3 1 |[MHSA-29 MHSA-30 MHSA-29 --> MHSA-30 Against flow EARL ARMSTRONG 29
5 3 1 |MHSA-31 MHSA-30 MHSA-31 --> MHSA-30 Direction of flow|EARL ARMSTRONG 33
5 3 1 |[MHSA-32 MHSA-31 MHSA-32 --> MHSA-31 Direction of flow|EARL ARMSTRONG 35
5 1 1 [MHSA-33 MHSA-32 MHSA-33 --> MHSA-32 Direction of flow|EARL ARMSTRONG 37
5 3 1 |[MHSA-33 MHSA-34 MHSA-33 --> MHSA-34 Against flow EARL ARMSTRONG 39
5 1 1 |MHSA-35 MHSA-34 MHSA-35 --> MHSA-34 Direction of flow|EARL ARMSTRONG 41
5 1 1 |[MHSA-36 MHSA-35 MHSA-36 --> MHSA-35 Direction of flow|EARL ARMSTRONG 43
5 1 1 |[MHSA-37. MHSA-36. MHSA-37. --> MHSA-36. Direction of flow|EARL ARMSTRONG 45
5 1 1 |MHSA-38 MHSA-37 MHSA-38 --> MHSA-37 Direction of flow|EARL ARMSTRONG 47
5 3 1 |[MHSA-39 MHSA-38 MHSA-39 --> MHSA-38 Direction of flow|EARL ARMSTRONG 49
5 1 1 [MHSA-41 MHSA-40 MHSA-41 --> MHSA-40 Direction of flow|EARL ARMSTRONG 54
5 1 1 |MHSA-42 MHSA-43 MHSA-42 --> MHSA-43 Against flow EARL ARMSTRONG 58
5 1 1 |[MHSA-43 MHSA-42 MHSA-43 --> MHSA-42 Direction of flow|EARL ARMSTRONG 60
5 3 1 [MHSA-44 MHSA-43 MHSA-44 --> MHSA-43 Direction of flow|EARL ARMSTRONG 62
5 3 1 |MHSA-45... MHSA-44...|MHSA-44... --> MHSA-45... |Direction of flow|EARL ARMSTRONG 66
5 3 1 |MHSA-46. MHSA-45. MHSA-46. --> MHSA-45. Direction of flow|EARL ARMSTRONG 69
5 3 1 |[MHSA-47... MHSA-46...|MHSA-47... --> MHSA-46... |Direction of flow|EARL ARMSTRONG 71
5 3 1 |[MHSA-48 MHSA-47 MHSA-48 --> MHSA-47 Direction of flow|HIGH RD 73
5 3 1 |MHSA-49 MHSA-48 MHSA-49 --> MHSA-48 Direction of flow|HIGH RD 75
5 1 1 |[MHSA-50 MHSA-49 MHSA-50 --> MHSA-49 Direction of flow|HIGH RD 78
5 1 1 |MHSA-51... MHSA-50...|MHSA-51... --> MHSA-50... |Direction of flow|HIGH RD 80
5 1 1 |MHSA-52.. MHSA-51.. |MHSA-52.. --> MHSA-51.. [Direction of flow|HIGH RD 82
5 3 1 |MHSA-53 MHSA-52 MHSA-53 --> MHSA-52 Direction of flow|HIGH RD 84
5 3 1 [MHSA-54 MHSA-53 MHSA-54 --> MHSA-53 Direction of flow|HIGH RD 86
5 1 1 |[MHSA-55.. MHSA-54.. |MHSA-55.. --> MHSA-54.. |Direction of flow|HIGH RD 88

T T |
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59 items

MH - Manhole / node (59 of 59 items)

Qty |Pipe Start/End Direction Road Picture | Page |
MHSA-.42 MHSA-.41 MHSA-.42 --> MHSA-.41 Direction of flow |EARL ARMSTRONG 19
MHSA-.42 MHSA-.41 MHSA-.42 --> MHSA-.41 Direction of flow |EARL ARMSTRONG 20 19
MHSA-28 MHSA-29 MHSA-28 --> MHSA-29 Against flow EARL ARMSTRONG 23 22
MHSA-28 MHSA-29 MHSA-28 --> MHSA-29 Against flow EARL ARMSTRONG 22
MHSA-28A MHSA-28 MHSA-28A --> MHSA-28 Against flow EARL ARMSTRONG 25 24
MHSA-28A MHSA-28 MHSA-28A --> MHSA-28 Against flow EARL ARMSTRONG 24
MHSA-28A NORTH MHSA-28A --> NORTH Direction of flow |EARL ARMSTRONG 27
MHSA-29 MHSA-30 MHSA-29 --> MHSA-30 Against flow EARL ARMSTRONG 29
MHSA-30 MHSA-29 MHSA-30 --> MHSA-29 Direction of flow |EARL ARMSTRONG 31
MHSA-31 MHSA-30 MHSA-31 --> MHSA-30 Direction of flow |EARL ARMSTRONG 34 33
MHSA-31 MHSA-30 MHSA-31 --> MHSA-30 Direction of flow |EARL ARMSTRONG 33
MHSA-32 MHSA-31 MHSA-32 --> MHSA-31 Direction of flow |EARL ARMSTRONG 35
MHSA-32 MHSA-31 MHSA-32 --> MHSA-31 Direction of flow |EARL ARMSTRONG 36 35
MHSA-33 MHSA-32 MHSA-33 --> MHSA-32 Direction of flow |EARL ARMSTRONG 37
MHSA-33 MHSA-32 MHSA-33 --> MHSA-32 Direction of flow |EARL ARMSTRONG 38 37
MHSA-33 MHSA-34 MHSA-33 --> MHSA-34 Against flow EARL ARMSTRONG 39
MHSA-33 MHSA-34 MHSA-33 --> MHSA-34 Against flow EARL ARMSTRONG 40 39
MHSA-35 MHSA-34 MHSA-35 --> MHSA-34 Direction of flow |EARL ARMSTRONG 41
MHSA-35 MHSA-34 MHSA-35 --> MHSA-34 Direction of flow |EARL ARMSTRONG 42 41
MHSA-36 MHSA-35 MHSA-36 --> MHSA-35 Direction of flow |EARL ARMSTRONG 43
MHSA-36 MHSA-35 MHSA-36 --> MHSA-35 Direction of flow |EARL ARMSTRONG 44 43
MHSA-37. MHSA-36. MHSA-37. --> MHSA-36. Direction of flow |EARL ARMSTRONG 45
MHSA-37. MHSA-36. MHSA-37. --> MHSA-36. Direction of flow |EARL ARMSTRONG 46 45
MHSA-38 MHSA-37 MHSA-38 --> MHSA-37 Direction of flow |EARL ARMSTRONG 48 47
MHSA-38 MHSA-37 MHSA-38 --> MHSA-37 Direction of flow |EARL ARMSTRONG 47
MHSA-39 MHSA-38 MHSA-39 --> MHSA-38 Direction of flow |EARL ARMSTRONG 51 49
MHSA-39 MHSA-38 MHSA-39 --> MHSA-38 Direction of flow |EARL ARMSTRONG 49
MHSA-40 MHSA-39 MHSA-40 --> MHSA-39 Direction of flow |EARL ARMSTRONG 53 52
MHSA-40 MHSA-39 MHSA-40 --> MHSA-39 Direction of flow |EARL ARMSTRONG 52
MHSA-41 MHSA-40 MHSA-41 --> MHSA-40 Direction of flow |EARL ARMSTRONG 55 54
MHSA-41 MHSA-40 MHSA-41 --> MHSA-40 Direction of flow |EARL ARMSTRONG 54
MHSA-42 MHSA-43 MHSA-42 --> MHSA-43 Against flow EARL ARMSTRONG 58
MHSA-43 MHSA-42 MHSA-43 --> MHSA-42 Direction of flow |EARL ARMSTRONG 60
MHSA-44 MHSA-43 MHSA-44 --> MHSA-43 Direction of flow |EARL ARMSTRONG 62
MHSA-44 MHSA-43 MHSA-44 --> MHSA-43 Direction of flow |EARL ARMSTRONG 63 62
MHSA-44 MHSA-45 MHSA-44 --> MHSA-45 Against flow EARL ARMSTRONG 65 64
MHSA-44 MHSA-45 MHSA-44 --> MHSA-45 Against flow EARL ARMSTRONG 64
MHSA-45... MHSA-44... MHSA-44... --> MHSA-45... Direction of flow |EARL ARMSTRONG 68 66
MHSA-45... MHSA-44... MHSA-44... --> MHSA-45... Direction of flow |EARL ARMSTRONG 66
MHSA-46. MHSA-45. MHSA-46. --> MHSA-45, Direction of flow |EARL ARMSTRONG 69
MHSA-46. MHSA-45. MHSA-46. --> MHSA-45. Direction of flow |EARL ARMSTRONG 70 69
MHSA-47... MHSA-46... MHSA-47... --> MHSA-46... Direction of flow |EARL ARMSTRONG 72 71
MHSA-47... MHSA-46... MHSA-47... --> MHSA-46... Direction of flow |EARL ARMSTRONG 71
MHSA-48 MHSA-47 MHSA-48 --> MHSA-47 Direction of flow [HIGH RD 73
MHSA-48 MHSA-47 MHSA-48 --> MHSA-47 Direction of flow |HIGH RD 74 73
MHSA-49 MHSA-48 MHSA-49 --> MHSA-48 Direction of flow [HIGH RD 76 75
MHSA-49 MHSA-48 MHSA-49 --> MHSA-48 Direction of flow [HIGH RD 75
MHSA-50 MHSA-49 MHSA-50 --> MHSA-49 Direction of flow [HIGH RD 79 78
MHSA-50 MHSA-49 MHSA-50 --> MHSA-49 Direction of flow [HIGH RD 78
MHSA-51... MHSA-50... MHSA-51... --> MHSA-50... Direction of flow [HIGH RD 81 80
MHSA-51... MHSA-50... MHSA-51... --> MHSA-50... Direction of flow [HIGH RD 80
MHSA-52.. MHSA-51.. MHSA-52.. --> MHSA-51.. Direction of flow |HIGH RD 82
MHSA-52.. MHSA-51.. MHSA-52.. --> MHSA-51.. Direction of flow [HIGH RD 83 82
MHSA-53 MHSA-52 MHSA-53 --> MHSA-52 Direction of flow [HIGH RD 85 84
MHSA-53 MHSA-52 MHSA-53 --> MHSA-52 Direction of flow [HIGH RD 84
MHSA-54 MHSA-53 MHSA-54 --> MHSA-53 Direction of flow [HIGH RD 87 86
MHSA-54 MHSA-53 MHSA-54 --> MHSA-53 Direction of flow [HIGH RD 86
MHSA-55.. MHSA-54.. MHSA-55.. --> MHSA-54.. Direction of flow [HIGH RD 88

T T |
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MH - Manhole / node (59 of 59 items)

Qty |Pipe Start/End Direction Road Picture | Page
MHSA-55.. MHSA-54.. MHSA-55.. --> MHSA-54.. Direction of flow |HIGH RD 89 88

T T |
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72 items

FH - Finish of Survey (27 of 72 items)

Qty |Pipe Start/End Direction Road Picture | Page |
MHSA-.42 MHSA-.41 MHSA-.42 --> MHSA-.41 Direction of flow |EARL ARMSTRONG 21 19
MHSA-28 MHSA-29 MHSA-28 --> MHSA-29 Against flow EARL ARMSTRONG 23 22
MHSA-28A MHSA-28 MHSA-28A --> MHSA-28 Against flow EARL ARMSTRONG 26 24
MHSA-31 MHSA-30 MHSA-31 --> MHSA-30 Direction of flow |EARL ARMSTRONG 34 33
MHSA-32 MHSA-31 MHSA-32 --> MHSA-31 Direction of flow [|EARL ARMSTRONG 36 35
MHSA-33 MHSA-32 MHSA-33 --> MHSA-32 Direction of flow |EARL ARMSTRONG 38 37
MHSA-33 MHSA-34 MHSA-33 --> MHSA-34 Against flow EARL ARMSTRONG 40 39
MHSA-35 MHSA-34 MHSA-35 --> MHSA-34 Direction of flow |EARL ARMSTRONG 42 41
MHSA-36 MHSA-35 MHSA-36 --> MHSA-35 Direction of flow |EARL ARMSTRONG 44 43
MHSA-37. MHSA-36. MHSA-37. --> MHSA-36. Direction of flow |EARL ARMSTRONG 46 45
MHSA-38 MHSA-37 MHSA-38 --> MHSA-37 Direction of flow |EARL ARMSTRONG 48 47
MHSA-39 MHSA-38 MHSA-39 --> MHSA-38 Direction of flow |EARL ARMSTRONG 51 49
MHSA-40 MHSA-39 MHSA-40 --> MHSA-39 Direction of flow |EARL ARMSTRONG 53 52
MHSA-41 MHSA-40 MHSA-41 --> MHSA-40 Direction of flow |EARL ARMSTRONG 55 54
MHSA-44 MHSA-43 MHSA-44 --> MHSA-43 Direction of flow |EARL ARMSTRONG 63 62
MHSA-44 MHSA-45 MHSA-44 --> MHSA-45 Against flow EARL ARMSTRONG 65 64
MHSA-45... MHSA-44... MHSA-44... --> MHSA-45... Direction of flow |EARL ARMSTRONG 68 66
MHSA-46. MHSA-45. MHSA-46. --> MHSA-45. Direction of flow |EARL ARMSTRONG 70 69
MHSA-47... MHSA-46... MHSA-47... --> MHSA-46... Direction of flow |EARL ARMSTRONG 72 71
MHSA-48 MHSA-47 MHSA-48 --> MHSA-47 Direction of flow |HIGH RD 74 73
MHSA-49 MHSA-48 MHSA-49 --> MHSA-48 Direction of flow |HIGH RD 77 75
MHSA-50 MHSA-49 MHSA-50 --> MHSA-49 Direction of flow [HIGH RD 79 78
MHSA-51... MHSA-50... MHSA-51... --> MHSA-50... Direction of flow |HIGH RD 81 80
MHSA-52.. MHSA-51.. MHSA-52.. --> MHSA-51.. Direction of flow [HIGH RD 83 82
MHSA-53 MHSA-52 MHSA-53 --> MHSA-52 Direction of flow [HIGH RD 85 84
MHSA-54 MHSA-53 MHSA-54 --> MHSA-53 Direction of flow |HIGH RD 87 86
MHSA-55.. MHSA-54.. MHSA-55.. --> MHSA-54.. Direction of flow [HIGH RD 89 88

GO - General observation at this point (8 of 72 items)

Qty |Pipe Start/End Direction Road Picture | Page |
1 |MHSA-28A MHSA-28 MHSA-28A --> MHSA-28 Against flow EARL ARMSTRONG 25 24
1 |[MHSA-28A MHSA-28 MHSA-28A --> MHSA-28 Against flow EARL ARMSTRONG 25 24
1 |MHSA-28A NORTH MHSA-28A --> NORTH Direction of flow |EARL ARMSTRONG 28 27
1 [MHSA-29 MHSA-30 MHSA-29 --> MHSA-30 Against flow EARL ARMSTRONG 30 29
1 [MHSA-36 MHSA-35 MHSA-36 --> MHSA-35 Direction of flow |EARL ARMSTRONG 44 43
1 [MHSA-42 MHSA-43 MHSA-42 --> MHSA-43 Against flow EARL ARMSTRONG 59 58
1 [MHSA-43 MHSA-42 MHSA-43 --> MHSA-42 Direction of flow |EARL ARMSTRONG 61 60
1 |MHSA-45... MHSA-44... MHSA-44... --> MHSA-45... Direction of flow |EARL ARMSTRONG 67 66

SA - Survey abandoned (5 of 72 items)

Qty |Pipe Start/End Direction Road Picture | Page |
MHSA-28A NORTH MHSA-28A --> NORTH Direction of flow EARL ARMSTRONG 28 27
MHSA-29 MHSA-30 MHSA-29 --> MHSA-30 Against flow EARL ARMSTRONG 30 29
MHSA-30 MHSA-29 MHSA-30 --> MHSA-29 Direction of flow EARL ARMSTRONG 32 31
MHSA-42 MHSA-43 MHSA-42 --> MHSA-43 Against flow EARL ARMSTRONG 59 58
MHSA-43 MHSA-42 MHSA-43 --> MHSA-42 Direction of flow EARL ARMSTRONG 61 60

ST - Start of Survey (32 of 72 items)

Qty [Pipe Start/End Direction Road Picture | Page |
MHSA-.42 MHSA-.41 MHSA-.42 --> MHSA-.41 Direction of flow |EARL ARMSTRONG 19
MHSA-28 MHSA-29 MHSA-28 --> MHSA-29 Against flow EARL ARMSTRONG 22
MHSA-28A MHSA-28 MHSA-28A --> MHSA-28 Against flow EARL ARMSTRONG 24
MHSA-28A NORTH MHSA-28A --> NORTH Direction of flow |EARL ARMSTRONG 27
MHSA-29 MHSA-30 MHSA-29 --> MHSA-30 Against flow EARL ARMSTRONG 29
MHSA-30 MHSA-29 MHSA-30 --> MHSA-29 Direction of flow |EARL ARMSTRONG 31
MHSA-31 MHSA-30 MHSA-31 --> MHSA-30 Direction of flow |EARL ARMSTRONG 33
MHSA-32 MHSA-31 MHSA-32 --> MHSA-31 Direction of flow |EARL ARMSTRONG 35

T T |
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ST - Start of Survey (32 of 72 items)
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Qty |Pipe Start/End Direction Road Picture | Page |
MHSA-33 MHSA-32 MHSA-33 --> MHSA-32 Direction of flow |EARL ARMSTRONG 37
MHSA-33 MHSA-34 MHSA-33 --> MHSA-34 Against flow EARL ARMSTRONG 39
MHSA-35 MHSA-34 MHSA-35 --> MHSA-34 Direction of flow |EARL ARMSTRONG 41
MHSA-36 MHSA-35 MHSA-36 --> MHSA-35 Direction of flow |EARL ARMSTRONG 43
MHSA-37. MHSA-36. MHSA-37. --> MHSA-36. Direction of flow |EARL ARMSTRONG 45
MHSA-38 MHSA-37 MHSA-38 --> MHSA-37 Direction of flow |EARL ARMSTRONG 47
MHSA-39 MHSA-38 MHSA-39 --> MHSA-38 Direction of flow |EARL ARMSTRONG 49
MHSA-40 MHSA-39 MHSA-40 --> MHSA-39 Direction of flow |EARL ARMSTRONG 52
MHSA-41 MHSA-40 MHSA-41 --> MHSA-40 Direction of flow |EARL ARMSTRONG 54
MHSA-42 MHSA-43 MHSA-42 --> MHSA-43 Against flow EARL ARMSTRONG 58
MHSA-43 MHSA-42 MHSA-43 --> MHSA-42 Direction of flow |EARL ARMSTRONG 60
MHSA-44 MHSA-43 MHSA-44 --> MHSA-43 Direction of flow |EARL ARMSTRONG 62
MHSA-44 MHSA-45 MHSA-44 --> MHSA-45 Against flow EARL ARMSTRONG 64
MHSA-45... MHSA-44... MHSA-44... --> MHSA-45... Direction of flow |EARL ARMSTRONG 66
MHSA-46. MHSA-45. MHSA-46. --> MHSA-45. Direction of flow |EARL ARMSTRONG 69
MHSA-47... MHSA-46... MHSA-47... --> MHSA-46... Direction of flow |EARL ARMSTRONG 71
MHSA-48 MHSA-47 MHSA-48 --> MHSA-47 Direction of flow [HIGH RD 73
MHSA-49 MHSA-48 MHSA-49 --> MHSA-48 Direction of flow |HIGH RD 75
MHSA-50 MHSA-49 MHSA-50 --> MHSA-49 Direction of flow |HIGH RD 78
MHSA-51... MHSA-50... MHSA-51... --> MHSA-50... Direction of flow [HIGH RD 80
MHSA-52.. MHSA-51.. MHSA-52.. --> MHSA-51.. Direction of flow |HIGH RD 82
MHSA-53 MHSA-52 MHSA-53 --> MHSA-52 Direction of flow [HIGH RD 84
MHSA-54 MHSA-53 MHSA-54 --> MHSA-53 Direction of flow [HIGH RD 86
MHSA-55.. MHSA-54.. MHSA-55.. --> MHSA-54.. Direction of flow |HIGH RD 88

T T |
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Pipe identification

() veoua

Pipe: MHSA-.42 MHSA-.41

Direction of inspection: MHSA-.42 --> MHSA-.41

Location: Main road - Suburban/Rural

Direction of flow: MHSA-.42 --> MHSA-.41 Direction: Direction of flow
Pipe location

Road: EARL ARMSTRONG City: Template

Crossroad: EARL ARMSTRONG Area:

Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 119.00
Pipe unit length: 4.00
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 11/12/2018 9:19 AM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 119.00
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Light Snow
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 3
Total: O Total: 7
Peak: O Peak: 2
Comments
Other information
Other 1: 455019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl
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#1 0.00
ST - Start of Survey

#2 0.00
MH - Manhole / nhode, MHSA-.42

#3 0.00
WL - Water level, 5%

#4 5.90
DEG - Debris grease, from 5 o'clock to 7 o'clock, 5%

#5 35.70
DES - Debris silt, 10%

RN ) 7

#6 35.70
(S1) DES - Debris silt, 5%

#8 119.00
MH - Manhole / node, MHSA-.41

POWERED BY CTSPEC®
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#9 119.00
FH - Finish of Survey

atbdaiial
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Pipe identification

() veoua

Location:

Main road - Suburban/Rural

Road segment:

Pipe: MHSA-28 MHSA-29 Direction of inspection: MHSA-28 --> MHSA-29
Direction of flow: MHSA-29 --> MHSA-28 Direction: Against flow

Pipe location

Road: EARL ARMSTRONG City: Template

Crossroad: S BEND / POOR ACCESS Area:

Pipe characteristics

Category:
Shape:
Material:
Lining:
Type:

Sanitary
Circular
Polyvinyl chloride

Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 72.00
Pipe unit length: 2.80
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date:

Client project #:
Contractor
project #:
Project type:
Project supplier:
Client:

07/01/2019 12:07 PM
Sanitary Sewer

HARD ROCK CASINO LP
Video Inspection

Hard Rock Ottawa L.P

Survey Abandoned:
Inspected length: 72.00
Pre-cleaning: e
Blocked flow: r
Regular CCTV: r
Reinspect with ZOOM: I
Medium #:

Purpose: Assessment of complete remedial or Start position:
renovation works End position:

Weather: Dry

Operator: RS

Analyst:

Internal Condition Operational Performance
Grade: 1 Grade: 3
Total: O Total: 4
Peak: O Peak: 2

Comments

Other information
Other 1: 455019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: P16 (MAMR):

kbl
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#1 0.00 #2 0.00
ST - Start of Survey MH - Manhole / hode, MHSA-28
#3 0.00 #4 1.60
WL - Water level, 5% (S1) DEG - Debris grease, from 4 o'clock to 8 o'clock,
5%
THSAST M HH S22 6
i :
B TR
i - —
- "
b
#5 72.00 #6 72.00
(F1) DEG - Debris grease, from 4 o'clock to 8 o'clock, MH - Manhole / node, MHSA-29

#7 72.00
FH - Finish of Survey

atbdaiial

POWERED BY CTSPEC®

Page 23 of 89



Pipe identification
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Pipe: MHSA-28A MHSA-28

Direction of inspection: MHSA-28A --> MHSA-28

Location: Main road - Suburban/Rural

Direction of flow: MHSA-28 --> MHSA-28A Direction: Against flow
Pipe location

Road: EARL ARMSTRONG City: Template
Crossroad: Area:

Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 119.50
Pipe unit length: 2.80
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 07/01/2019 11:42 AM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 119.50
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Dry
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 3
Total: O Total: 4
Peak: O Peak: 2
Comments
Other information
Other 1: 455019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl
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#1 0.00 #2 0.00

ST - Start of Survey MH - Manhole / hode, MHSA-28A

#3 0.00 #4 0.00

WL - Water level, 5% GO - General observation at this point, at 6 o'clock,
drop pipe

WERSZs — = MEHSASZOA

Or0m

#5 3.90 #6 34.00
(S1) DEG - Debris grease, from 4 o'clock to 8 o'clock, GO - General observation at this point,

from 1 o'clock to 12 o'clock, bured manhole at 34m to
the east of 28
MHSA-28

M EHSAS2 510

#7 119.50 #8 119.50
(F1) DEG - Debris grease, from 4 o'clock to 8 o'clock, MH - Manhole / node, MHSA-28
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#9 119.50
FH - Finish of Survey

L1965 m
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Pipe identification
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Pipe: MHSA-28A NORTH

Direction of inspection: MHSA-28A --> NORTH

Direction of flow: MHSA-28A --> NORTH Direction: Direction of flow
Pipe location

Road: EARL ARMSTRONG City: Template

Crossroad: Area:

Location: Main road - Suburban/Rural Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 2.00
Pipe unit length: 2.80
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 07/01/2019 1:05 PM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 2.00
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Dry
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 3
Total: O Total: 2
Peak: O Peak: 2
Comments
Other information
Other 1: 455019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl
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VEOLIA

#1 0.00 #2 0.00

ST - Start of Survey MH - Manhole / hode, MHSA-28A
#3 0.00 #4 0.00

WL - Water level, 5% DES - Debris silt, 10%

#5 2.00 #6 2.00
GO - General observation at this point, PASS SCOPE SA - Survey abandoned, PASS SCOPE OF WORK
OF WORK

MHSA-28A

_.-lLI.u-......IL
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Pipe identification
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Pipe: MHSA-29 MHSA-30

Direction of inspection: MHSA-29 --> MHSA-30

Location: Main road - Suburban/Rural

Direction of flow: MHSA-30 --> MHSA-29 Direction: Against flow
Pipe location

Road: EARL ARMSTRONG City: Template
Crossroad: Area:

Road segment:

Pipe characteristics

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Size: 250
Width:

Total length: 3.80
Pipe unit length: 2.80
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 07/01/2019 12:31 PM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 3.80
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Dry
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 3
Total: O Total: 4
Peak: O Peak: 2
Comments
Other information
Other 1: 455019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl
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VEOLIA

#1 0.00 #2 0.00
ST - Start of Survey MH - Manhole / hode, MHSA-29
#3 0.00 #4 2.70
WL - Water level, 5% (S1) DEG - Debris grease, from 1 o'clock to 11 o'clock,
5%
S A% O P = l‘., e FTHSA
Y .
L ﬂ.
L . ;
. TS
A
#5 3.00 #6 3.70
DES - Debris silt, 5% GO - General observation at this point,
from 4 o'clock to 8 o'clock, robot stop by drbris amd
| H S0 () = FMHSAT rog.:'ks = ;
r - = y H SAEcs O o A (M HSATIO
P a |
: =
.
# _ =
.
' <
#7 3.80

SA - Survey abandoned, reversal not complete due to
debris of rocks
| H S5sees () 2 S [AHSAT29

T

atbdaiial
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Pipe identification
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Pipe: MHSA-30 MHSA-29

Direction of inspection: MHSA-30 --> MHSA-29

Direction of flow: MHSA-30 --> MHSA-29 Direction: Direction of flow
Pipe location

Road: EARL ARMSTRONG City: Template

Crossroad: Area:

Location: Main road - Suburban/Rural Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 118.00
Pipe unit length: 2.80
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 12/12/2018 9:32 AM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 95.00
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Dry
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 3
Total: O Total: 8
Peak: O Peak: 2
Comments
Other information
Other 1: 455019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl
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#1 0.00 #2 0.00

ST - Start of Survey MH - Manhole / hode, MHSA-30

#3 0.00 #4 1.20

WL - Water level, 10% DEG - Debris grease, from 7 o'clock to 5 o'clock, 5%

#5 21.30
DEG - Debris grease, from 7 o'clock to 5 o'clock, 5%

#6 48.90
DES - Debris silt, 5%, debris underwater

MHSAS 3 OF S
.

SAEE0)
o

b

#7 95.00 #8 95.00

DES - Debris silt, 15%, debris underwater block robot.| |[SA - Survey abandoned, debris underwater block
robot.

T T |
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Pipe identification

() veoua

Pipe: MHSA-31 MHSA-30

Direction of inspection: MHSA-31 --> MHSA-30

Direction of flow: MHSA-31 --> MHSA-30 Direction: Direction of flow
Pipe location

Road: EARL ARMSTRONG City: Template

Crossroad: Area:

Location: Main road - Suburban/Rural Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 118.50
Pipe unit length: 2.80
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 12/12/2018 9:18 AM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 118.50
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Dry
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 3
Total: O Total: 4
Peak: O Peak: 2
Comments
Other information
Other 1: 455019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl
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#1 0.00 #2 0.00
ST - Start of Survey MH - Manhole / node, MHSA-31
#3 0.00 #4 1.60
WL - Water level, 5% (S1) DEG - Debris grease, from 7 o'clock to 5 o'clock,
5%
MHSA-30

#5 118.50 #6 118.50
(F1) DEG - Debris grease, from 7 o'clock to 5 o'clock, MH - Manhole / node, MHSA-30

#7 118.50
FH - Finish of Survey

atbdaiial
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Pipe identification

() veoua

Pipe: MHSA-32 MHSA-31

Direction of inspection: MHSA-32 --> MHSA-31

Location: Main road - Suburban/Rural

Direction of flow: MHSA-32 --> MHSA-31 Direction: Direction of flow
Pipe location

Road: EARL ARMSTRONG City: Template

Crossroad: EARL ARMSTRONG Area:

Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 119.50
Pipe unit length: 4.00
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 11/12/2018 2:54 PM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 119.50
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Light Snow
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 3
Total: O Total: 2
Peak: O Peak: 2
Comments
Other information
Other 1: 455019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl
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#1 0.00 #2 0.00

ST - Start of Survey MH - Manhole / hode, MHSA-32

#3 0.00 #4 16.80

WL - Water level, 5% DEG - Debris grease, from 1 o'clock to 12 o'clock, 5%

#5 119.50
MH - Manhole / node, MHSA-31

MHSA-31

atbdaiial
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Pipe identification

() veoua

Pipe: MHSA-33 MHSA-32

Direction of inspection: MHSA-33 --> MHSA-32

Location: Main road - Suburban/Rural

Direction of flow: MHSA-33 --> MHSA-32 Direction: Direction of flow
Pipe location

Road: EARL ARMSTRONG City: Template

Crossroad: 1ST MH WEST OF BOWESVILLE Area:

Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 118.00
Pipe unit length: 4.00
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 11/12/2018 2:36 PM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 118.00
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Light Snow
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 1
Total: O Total: 0
Peak: O Peak: O
Comments
Other information
Other 1: 455019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl
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#1 0.00 #2 0.00

ST - Start of Survey MH - Manhole / nhode, MHSA-33

#3 0.00 #4 118.00

WL - Water level, 5% MH - Manhole / hode, MHSA-32
MHSA-33

#5 118.00
FH - Finish of Survey

-33

atbdaiial
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Pipe identification

() veoua

Pipe: MHSA-33 MHSA-34

Direction of inspection: MHSA-33 --> MHSA-34

Location: Main road - Suburban/Rural

Direction of flow: MHSA-34 --> MHSA-33 Direction: Against flow
Pipe location

Road: EARL ARMSTRONG City: Template
Crossroad: 1ST MH WEST OF BOWESVILLE Area:

Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 119.00
Pipe unit length: 4.00
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 11/12/2018 2:09 PM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 119.00
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Dry
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 3
Total: O Total: 2
Peak: O Peak: 2
Comments
Other information
Other 1: 455019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl
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#1 0.00 #2 0.00
ST - Start of Survey MH - Manhole / nhode, MHSA-33
#3 0.00 #4 106.10
WL - Water level, 5% (S1) DEG - Debris grease, from 5 o'clock to 7 o'clock,
5%
IHSATSA Tl ey - M H S/ASSS
e !
L
F'c-‘h_. it
#5 119.00 #6 119.00
MH - Manhole / node, MHSA-34 FH - Finish of Survey

MHSA-34 . R MHSA- MHSA-34

1S ST T T - | . 1SR ES T
p i
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Pipe identification
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Pipe: MHSA-35 MHSA-34

Direction of inspection: MHSA-35 --> MHSA-34

Location: Main road - Urban

Direction of flow: MHSA-35 --> MHSA-34 Direction: Direction of flow
Pipe location

Road: EARL ARMSTRONG City: Template

Crossroad: BOWESVILLE Area:

Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 52.00
Pipe unit length: 4.00
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 11/12/2018 1:24 PM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 52.00
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Light Snow
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 1
Total: O Total: 0
Peak: O Peak: O
Comments
Other information
Other 1: 455019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl
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#1 0.00
ST - Start of Survey

#2 0.00
MH - Manhole / nhode, MHSA-35

#3 0.00
WL - Water level, 5%

#4 52.00
MH - Manhole / hode, MHSA-34

#5 52.00
FH - Finish of Survey

MHSA-35

atbdaiial

MHSA-324

MHSA-35

MHSA-34
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Pipe identification

() veoua

Pipe: MHSA-36 MHSA-35

Direction of inspection: MHSA-36 --> MHSA-35

Location: Main road - Suburban/Rural

Direction of flow: MHSA-36 --> MHSA-35 Direction: Direction of flow
Pipe location

Road: EARL ARMSTRONG City: Template

Crossroad: EARL ARMSTRONG Area:

Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 118.50
Pipe unit length: 4.00
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 11/12/2018 1:04 PM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 118.50
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Light Snow
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 1
Total: O Total: 0
Peak: O Peak: O
Comments
Other information
Other 1: 455019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl
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#1 0.00 #2 0.00

ST - Start of Survey MH - Manhole / hode, MHSA-36

#3 0.00 #4 118.50

WL - Water level, 5% GO - General observation at this point,
from 1 o'clock to 12 o'clock, MHSA-35 IS AT
BOWESVILLE
MHSA-36

#5 118.50 #6 118.50
MH - Manhole / node, MHSA-35 FH - Finish of Survey

atbdaiial
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Pipe identification
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Pipe: MHSA-37. MHSA-36.

Direction of inspection: MHSA-37. --> MHSA-36.

Direction of flow: MHSA-37. --> MHSA-36. Direction: Direction of flow
Pipe location

Road: EARL ARMSTRONG City: Template

Crossroad: Area:

Location: Main road - Suburban/Rural Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 119.00
Pipe unit length: 2.80
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 12/12/2018 10:55 AM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 119.00
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Dry
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 1
Total: O Total: 0
Peak: O Peak: O
Comments
Other information
Other 1: 455019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl
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#1 0.00
ST - Start of Survey

#2 0.00
MH - Manhole / hode, MHSA-37.

#3 0.00
WL - Water level, 5%

#4 119.00
MH - Manhole / hode, MHSA-36.

#5 119.00
FH - Finish of Survey

MHSA-37.

atbdaiial

MHSA-36.

MHSA-37.

MHSA-36.

POWERED BY CTSPEC®

Page 46 of 89



Pipe identification

() veoua

Pipe: MHSA-38 MHSA-37

Direction of inspection: MHSA-38 --> MHSA-37

Location: Main road - Suburban/Rural

Direction of flow: MHSA-38 --> MHSA-37 Direction: Direction of flow
Pipe location

Road: EARL ARMSTRONG City: Template

Crossroad: EARL ARMSTRONG Area:

Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 118.00
Pipe unit length: 4.00
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 11/12/2018 11:47 AM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 118.00
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Light Snow
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 1
Total: O Total: 0
Peak: O Peak: O
Comments
Other information
Other 1: 455019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl
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#1 0.00
ST - Start of Survey

#2 0.00
MH - Manhole / hode, MHSA-38

#3 0.00
WL - Water level, 5%

#4 118.00
MH - Manhole / hode, MHSA-37

#5 118.00
FH - Finish of Survey

-38

atbdaiial
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MHSA-37
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Pipe identification

() veoua

Pipe: MHSA-39 MHSA-38

Direction of inspection: MHSA-39 --> MHSA-38

Location: Main road - Suburban/Rural

Direction of flow: MHSA-39 --> MHSA-38 Direction: Direction of flow
Pipe location

Road: EARL ARMSTRONG City: Template

Crossroad: 2220 EARL ARMSTRONG Area:

Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 118.00
Pipe unit length: 4.00
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 11/12/2018 11:25 AM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 118.00
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Light Snow
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 3
Total: O Total: 12
Peak: O Peak: 2
Comments
Other information
Other 1: 455019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl
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VEOLIA

#1 0.00 #2 0.00

ST - Start of Survey MH - Manhole / hode, MHSA-39

#3 0.00 #4 70.20

WL - Water level, 5% DE - Debris (non-silt / grease), 5%

#5 73.20
DEG - Debris grease, from 11 o'clock to 12 o'clock, 5%

#6 79.30

(S1) DEG - Debris grease, from 11 o'clock to 1 o'clock,
5%

HSATE 0!

MASATE O
¥

#7 82.00 #8 87.00
(F1) DEG - Debris grease, from 11 o'clock to 1 o'clock, (S2) DEG - Debris grease, from 11 o'clock to 1 o'clock,
0% 5%

HSATSO)

atbdaiial
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#9 98.90 #10 118.00

DEG - Debris grease, from 3 o'clock to 5 o'clock, 15% (F2) DEG - Debris grease, from 11 o'clock to 1 o'clock,
0%
MHSA-329 MHSA-38

#11 118.00 #12 118.00
MH - Manhole / node, MHSA-38 FH - Finish of Survey

MHSA-39 MHSA-39

atbdaiial
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Pipe identification

() veoua

Pipe: MHSA-40 MHSA-39

Direction of inspection: MHSA-40 --> MHSA-39

Location: Main road - Suburban/Rural

Direction of flow: MHSA-40 --> MHSA-39 Direction: Direction of flow
Pipe location

Road: EARL ARMSTRONG City: Template

Crossroad: EARL ARMSTRONG Area:

Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 118.50
Pipe unit length: 4.00
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 11/12/2018 10:50 AM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 118.50
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Light Snow
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 1
Total: O Total: 0
Peak: O Peak: O
Comments
Other information
Other 1: 455019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl
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#1 0.00 #2 0.00

ST - Start of Survey MH - Manhole / hode, MHSA-40
#3 0.00 #4 118.50

WL - Water level, 10% MH - Manhole / hode, MHSA-39

#5 118.50
FH - Finish of Survey

atbdaiial
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Pipe identification

() veoua

Pipe: MHSA-41 MHSA-40

Direction of inspection: MHSA-41 --> MHSA-40

Location: Main road - Suburban/Rural

Direction of flow: MHSA-41 --> MHSA-40 Direction: Direction of flow
Pipe location

Road: EARL ARMSTRONG City: Template

Crossroad: AT BICYCLE PATH Area:

Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 118.50
Pipe unit length: 4.00
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 11/12/2018 10:29 AM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 118.50
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Light Snow
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 1
Total: O Total: 0
Peak: O Peak: O
Comments
Other information
Other 1: 455019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl
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#1 0.00
ST - Start of Survey

#2 0.00
MH - Manhole / node, MHSA-41

VEOLIA

#3 0.00
WL - Water level, 5%

#5 118.50
FH - Finish of Survey

atbdaiial

#4 118.50
MH - Manhole / hode, MHSA-40

BEAMHSA-40
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Pipe identification
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Pipe: MHSA-42 MHSA-41

Direction of inspection: MHSA-42 --> MHSA-41

Direction of flow: MHSA-42 --> MHSA-41 Direction: Direction of flow
Pipe location

Road: EARL ARMSTRONG City: Template

Crossroad: Area:

Location: Main road - Suburban/Rural Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 118.00
Pipe unit length: 2.80
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 06/12/2018 11:01 AM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 18.00
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: "
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Snow
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 3
Total: O Total: 2
Peak: O Peak: 2
Comments
Other information
Other 1: 45-5019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl
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Pipe identification
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Pipe: MHSA-42 MHSA-43

Direction of inspection: MHSA-42 --> MHSA-43

Location: Main road - Suburban/Rural

Direction of flow: MHSA-43 --> MHSA-42 Direction: Against flow
Pipe location

Road: EARL ARMSTRONG City: Template
Crossroad: HIGH RD Area:

Road segment:

Pipe characteristics

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Size: 250
Width:

Total length: 120.00
Pipe unit length: 2.80
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 06/12/2018 10:45 AM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 16.10
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Snow
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 1
Total: O Total: 0
Peak: O Peak: O
Comments
Other information
Other 1: 45-5019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl
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#1 0.00
ST - Start of Survey

#2 0.00
MH - Manhole / hode, MHSA-42

VEOLIA

#3 0.00
WL - Water level, 5%

#4 16.10
GO - General observation at this point, reversal

#5 16.10
SA - Survey abandoned, reversal complete

MHSATAS)

atbdaiial

overlap
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Pipe identification

() veoua

Pipe: MHSA-43 MHSA-42

Direction of inspection: MHSA-43 --> MHSA-42

Direction of flow: MHSA-43 --> MHSA-42 Direction: Direction of flow
Pipe location

Road: EARL ARMSTRONG City: Template

Crossroad: Area:

Location: Main road - Suburban/Rural Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 120.00
Pipe unit length: 2.80
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 06/12/2018 8:32 AM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 106.40
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Snow
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 1
Total: O Total: 0
Peak: O Peak: O
Comments
Other information
Other 1: 45-5019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl
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() veoua

#1 0.00 #2 0.00

ST - Start of Survey MH - Manhole / hode, MHSA-43

#3 0.00 #4 106.40

WL - Water level, 5% SA - Survey abandoned, track spining on grease

MHSATAS! ' ' % MIHE,'I&W

B s,

1OIE 4l

#5 106.90
GO - General observation at this point,
from 5 o'clock to 7 o'clock, track spining on grease

HSATAS) = [MHSAS:

atbdaiial
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Pipe identification

() veoua

Pipe: MHSA-44 MHSA-43

Direction of inspection: MHSA-44 --> MHSA-43

Direction of flow: MHSA-44 --> MHSA-43 Direction: Direction of flow
Pipe location

Road: EARL ARMSTRONG City: Template

Crossroad: Area:

Location: Main road - Suburban/Rural Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 119.00
Pipe unit length: 2.80
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 05/12/2018 11:41 AM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 119.00
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Light Snow
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 3
Total: O Total: 2
Peak: O Peak: 2
Comments
Other information
Other 1: 45-5019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):
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() veoua

#1 0.00 #2 0.00

ST - Start of Survey MH - Manhole / nhode, MHSA-44

#3 0.00 #4 65.10

WL - Water level, 5% (S1) DEG - Debris grease, from 7 o'clock to 5 o'clock,
5%

#5 119.00 #6 119.00
MH - Manhole / node, MHSA-43 FH - Finish of Survey

atbdaiial

POWERED BY CTSPEC® Page 63 of 89




Pipe identification

() veoua

Pipe: MHSA-44 MHSA-45

Direction of inspection: MHSA-44 --> MHSA-45

Location: Main road - Suburban/Rural

Direction of flow: MHSA-45 --> MHSA-44 Direction: Against flow
Pipe location

Road: EARL ARMSTRONG City: Template
Crossroad: Area:

Road segment:

Pipe characteristics

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Size: 250
Width:

Total length: 118.00
Pipe unit length: 2.80
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 05/12/2018 11:44 AM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 118.00
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Light Snow
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 3
Total: O Total: 4
Peak: O Peak: 2
Comments
Other information
Other 1: 45-5019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl
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() veoua

#1 0.00
ST - Start of Survey

#2 0.00
MH - Manhole / nhode, MHSA-44

MH - Manhole / node, MHSA-45

118.0 m

#7 120.60
DES - Debris silt, 5%

HSATAS

M H SASA Y

120.6 m

#3 0.00 #4 2.30
WL - Water level, 10% (S1) DEG - Debris grease, from 7 o'clock to 5 o'clock,
5%
[SATAS [MH SA=AS
oy
-
#5 118.00 #6 118.00

FH - Finish of Survey

118.0 m

POWERED BY CTSPEC®
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Pipe identification

() veoua

Pipe: MHSA-45... MHSA-44...

Direction of inspection: MHSA-44... --> MHSA-45...

Direction of flow: MHSA-44... --> MHSA-45... Direction: Direction of flow
Pipe location

Road: EARL ARMSTRONG City: Template

Crossroad: Area:

Location: Main road - Suburban/Rural Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 118.50
Pipe unit length: 2.80
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 31/01/2019 1:54 PM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 118.50
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Dry
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 3
Total: O Total: 8
Peak: O Peak: 2
Comments
Other information
Other 1: 455019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl
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() veoua

#1 0.00 #2 0.00

ST - Start of Survey MH - Manhole / hode, MHSA-44...

#3 0.00 #4 0.00

WL - Water level, 5% (S1) DEG - Debris grease, from 4 o'clock to 8 o'clock,
5%

#5 0.00 #6 0.00
GO - General observation at this point, manhole cover| |WL - Water level, 10%
no access

MHSA-45...

#7 62.00 #8 63.20

(S2) DEG - Debris grease, at 12 o'clock, 5% (F2) DEG - Debris grease, at 12 o'clock, 5%

M H SASAH S P e N M | S A H S ATAAES M A -4
s " = E g 3 »

atbdaiial
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() veoua

#9 97.90 #10 118.50
WL - Water level, 5% (F1) DEG - Debris grease, from 4 o'clock to 8 o'clock,
5%

#11 118.50 #12 118.50
MH - Manhole / node, MHSA-45... FH - Finish of Survey

_.-lLI.u-......IL
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Pipe identification

() veoua

Pipe: MHSA-46. MHSA-45.

Direction of inspection: MHSA-46. --> MHSA-45.

Direction of flow: MHSA-46. --> MHSA-45. Direction: Direction of flow
Pipe location

Road: EARL ARMSTRONG City: Template

Crossroad: Area:

Location: Main road - Suburban/Rural Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 77.50
Pipe unit length: NA
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 05/12/2018 2:56 PM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 77.50
Contractor OTTAWA Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Snow
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 3
Total: O Total: 2
Peak: O Peak: 2
Comments
Other information
Other 1: 45-5019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl

Page 69 of 89




() veoua

#1 0.00 #2 0.00
ST - Start of Survey MH - Manhole / hode, MHSA-46.
#3 0.00 #4 13.20
WL - Water level, 5% DES - Debris silt, 5%, ROCK
H S ATA G
#5 77.50 #6 77.50
MH - Manhole / node, MHSA-45. FH - Finish of Survey

_MHSA-45.

atbdaiial
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Pipe identification

() veoua

Pipe: MHSA-47... MHSA-46...

Direction of inspection: MHSA-47... --> MHSA-46...

Direction of flow: MHSA-47... --> MHSA-46... Direction: Direction of flow
Pipe location

Road: EARL ARMSTRONG City: Template

Crossroad: Area:

Location: Main road - Suburban/Rural Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 109.50
Pipe unit length: 2.80
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 31/01/2019 12:41 PM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 109.50
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Dry
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 3
Total: O Total: 4
Peak: O Peak: 2
Comments
Other information
Other 1: 455019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):
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VEOLIA

#1 0.00
ST - Start of Survey

#2 0.00
MH - Manhole / hode, MHSA-47...

#3 0.00
WL - Water level, 5%

#4 1.50

(S1) DEG - Debris grease, from 4 o'clock to 8 o'clock,
5%

ISATA A : [SATAG
:.f:" A - A X
it i
1 9*“ y

A b
e 3

N

#5 68.00 #6 109.50

WL - Water level, 10%

(F1) DEG - Debris grease, from 4 o'clock to 8 o'clock,

#7 109.50
MH - Manhole / node, MHSA-46...

MHSARA6...

#8 109.50
FH - Finish of Survey

MHSALA46...

POWERED BY CTSPEC®
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Pipe identification

() veoua

Pipe: MHSA-48 MHSA-47

Direction of inspection: MHSA-48 --> MHSA-47

Direction of flow: MHSA-48 --> MHSA-47 Direction: Direction of flow
Pipe location

Road: HIGH RD City: Template

Crossroad: Area:

Location: Main road - Suburban/Rural Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 118.00
Pipe unit length: 2.80
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 30/11/2018 12:03 PM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 118.00
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Dry
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 3
Total: O Total: 4
Peak: O Peak: 2
Comments
Other information
Other 1: 45-5019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl
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() veoua

#1 0.00 #2 0.00
ST - Start of Survey MH - Manhole / hode, MHSA-48
#3 0.00 #4 2.90
WL - Water level, 5% (S1) DEG - Debris grease, from 7 o'clock to 5 o'clock,
5%
H SATAY) M SATAY
4
[ s
W
#5 118.00 #6 118.00
MH - Manhole / node, MHSA-47 FH - Finish of Survey

#7 118.30
(F1) DEG - Debris grease, from 7 o'clock to 5 o'clock,

atbdaiial
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Pipe identification

() veoua

Pipe: MHSA-49 MHSA-48

Direction of inspection: MHSA-49 --> MHSA-48

Direction of flow: MHSA-49 --> MHSA-48 Direction: Direction of flow
Pipe location

Road: HIGH RD City: Template

Crossroad: Area:

Location: Main road - Suburban/Rural Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 118.00
Pipe unit length: 2.80
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 30/11/2018 11:47 AM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 118.00
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Dry
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 3
Total: O Total: 4
Peak: O Peak: 2
Comments
Other information
Other 1: 45-5019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):
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() veoua

#1 0.00 #2 0.00

ST - Start of Survey MH - Manhole / hode, MHSA-49
#3 0.00 #4 5.50

WL - Water level, 5% WL - Water level, 15%

#5 10.00 #6 74.10
WL - Water level, 10% (S1) DEG - Debris grease, from 7 o'clock to 5 o'clock,
5%

EEHSATAE
. “

#7 118.00 #8 118.00
(F1) DEG - Debris grease, from 7 o'clock to 5 o'clock, MH - Manhole / node, MHSA-48
5%

(1AL 0 B e e

atbdaiial
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(@ veoua

#9 118.00
FH - Finish of Survey

1R1RH

_...ILI.u-......IL
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Pipe identification

() veoua

Pipe: MHSA-50 MHSA-49

Direction of inspection: MHSA-50 --> MHSA-49

Direction of flow: MHSA-50 --> MHSA-49 Direction: Direction of flow
Pipe location

Road: HIGH RD City: Template

Crossroad: Area:

Location: Main road - Suburban/Rural Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 119.00
Pipe unit length: 2.80
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 30/11/2018 11:22 AM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 119.00
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Dry
Operator: RS
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 1
Total: O Total: 0
Peak: O Peak: O
Comments
Other information
Other 1: 45-5019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl
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() veoua

#1 0.00
ST - Start of Survey

#2 0.00
MH - Manhole / hode, MHSA-50

#3 0.00
WL - Water level, 5%

#4 119.00
MH - Manhole / hode, MHSA-49

#5 119.00
FH - Finish of Survey

atbdaiial

11350 m

1130 m
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Pipe identification

() veoua

Pipe: MHSA-51... MHSA-50...

Direction of inspection: MHSA-51... --> MHSA-50...

Direction of flow: MHSA-51... --> MHSA-50... Direction: Direction of flow
Pipe location

Road: HIGH RD City: Template

Crossroad: HIGH RD Area:

Location: Main road - Suburban/Rural Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 119.00
Pipe unit length: 4.00
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 10/01/2019 2:33 PM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 119.00
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Dry
Operator: DT
Analyst:
Internal Condition Operational Performance
Grade: 1 Grade: 1
Total: O Total: 0
Peak: O Peak: O
Comments
Other information
Other 1: 455019 Other 7:
Other 2: Other 8:
Other 3: Other 9:
Other 4: Other 10:
Other 5: PI5 (MAMR):
Other 6: PI6 (MAMR):

kbl
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() veoua

#1 0.00 #2 0.00
ST - Start of Survey MH - Manhole / hode, MHSA-51...
#3 0.00 #4 119.00
WL - Water level, 5% MH - Manhole / hode, MHSA-50...
MHSA-50...

| Cha L O

#5 119.00
FH - Finish of Survey

Fo i Ly MHSA-50...

4

| L B

atbdaiial
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Pipe identification

() veoua

Pipe: MHSA-52.. MHSA-51..

Direction of inspection: MHSA-52.. --> MHSA-51..

Direction of flow: MHSA-52.. --> MHSA-51.. Direction: Direction of flow
Pipe location

Road: HIGH RD City: Template

Crossroad: HIGH RD Area:

Location: Main road - Suburban/Rural Road segment:

Pipe characteristics

Category: Sanitary

Shape: Circular
Material: Polyvinyl chloride
Lining:

Type: Main

Invert (upstream):
Depth (upstream):
Cover level (upstream):

Size: 250
Width:

Total length: 118.10
Pipe unit length: 4.00
Year laid:

Invert (downstream):
Depth (downstream):
Cover level (downstream):

Additional details

Date: 10/01/2019 2:07 PM Survey Abandoned:
Client project #: Sanitary Sewer Inspected length: 118.10
Contractor HARD ROCK CASINO LP Pre-cleaning: e
project #: Blocked flow: r
Project type: Video Inspection Regular CCTV: r
Project supplier: Reinspect with ZOOM: I”
Client: Hard Rock Ottawa L.P Medium #:
Purpose: Assessment of complete remedial or Start position:

renovation works End position:
Weather: Dry
Operator: DT
Analyst:
Internal Condition Operational Performance
Grade: 1 