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1 INTRODUCTION
1.1  Scope

IBI Group has been retained by Urbandale Corporation to prepare the necessary engineering
plans, specifications and documents to support the proposed Site Plan Application for the subject
lands in accordance with the policies set out by the Planning and Development Branch of the City
of Ottawa. This Brief will present a detailed servicing scheme to support development of the
properties, and will include sections on water supply, wastewater management, minor and major
stormwater management along with erosion and sediment control.

1.2  Subject Property

The subject property, known as Cowan’s Grove Plaza, is located within Urbandale’s Cowan'’s
Grove subdivision lands. The location of the Cowan’s Grove subdivision within the Leitrim
Development Area is shown on Figure 1 and the location of the within the Cowan’s Grove
subdivision is shown on Figure 2.

The proposed area to be developed as the Cowan’s Grove Plaza is approximately 1.4 Ha and is
bisected by Shuttleworth Drive with .46 Ha of the development to the south of Shuttleworth and
the remaining .94 Ha portion located north of Shuttleworth.

The current architectural site plan, upon which this report is based, contains five commercial retail
buildings of various sizes along with associated landscaping, parking, vehicle access routes and
pedestrian areas. The architectural site plan is shown on Figure 3.

1.3  Previous Studies

The subject site is located within the Cowan’s Grove subdivision area and as such the design on
which numerous planning and engineering studies have been completed. Besides the Official
Plan and zoning, significant to the subject site are the following:

o Design Brief, Cowan’s Grove, 4791 Bank Street, prepared by IBI Group May 2018
This approved report (City File No. D07-16-13-0035) demonstrates that storm, sanitary and
water service allocations for the subject lands were included in the design of the subdivision.

It is the intention of this report to demonstrate that the proposed servicing for the subject lands
will be completed in accordance with the approved Cowan’s Grove subdivision report.

1.4  Pre-Consultation

There was a formal pre-consultation meeting held with the City of Ottawa in March 2018, a memo
subsequently issued by the City of Ottawa regarding the discussions held was issued and can be
found in Appendix E. In summary, it was determined that the servicing for the Cowan’s Grove
Plaza shall be completed in accordance with the approved report identified in Section 1.3 of this
brief. As all sewers are contained on site, and the site has 1 owner consultation and approval
through the MOECC is not required for this site. The RVCA has been consulted through the City
circulation process.

1.5 Geotechnical Considerations

One geotechnical report “Geotechnical Investigation, Proposed Residential Development, Kellam
Lands, Ottawa, Ontario” dated December 2013, has been prepared by Golder Associates for the
subject lands.

REVISED FEBRUARY 2019 1
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The objectives of the investigation were to prepare a report to:

. Determine the subsoil and groundwater conditions at the site by means of test pits and
boreholes and;

. To provide geotechnical recommendations pertaining to design of the proposed
development including construction considerations.

The report recommendations were based on the findings and observations from several boreholes
and test pits. Among other items, the report recommendations deal with:

Site grading;

Foundation design;

Pavement structure;

Sewer and Watermain Construction;
Groundwater Control;

Grade Raises

The geotechnical investigation report confirmed that the site consists mostly of silt, sand, boulders
and glacial till on top of limestone bedrock. These conditions will provide a suitable base for
subdivision construction. No practical restrictions apply to grade raise thickness and service
trench seepage barriers are recommended.

JULY 2018
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2 WATER SUPPLY
2.1 Existing Conditions

The primary source of water for the Leitrim Development Area (LDA) is the Ottawa South Pumping
Station (OSPS) which is located approximately 1km north of Leitrim Road adjacent to the future
rapid rail transit corridor. There is an existing 400mm diameter watermain on Bank Street west of
the site which connects to the OSPS along Leitrim Road and through the existing Findlay Creek
Village located west of the subject site.

As part of the Cowan’s Grove subdivision works a 250mm dia watermain was installed within the
Shuttleworth Drive ROW from the 400mm watermain within Bank Street. Watermain stubs were
left to service the Cowan’s Grove Plaza development, a 200mm stub to service the south portion
and a 200mm stub to service the north portion.

2.2 2016 Updated Serviceability Report

The preferred water distribution plan for the Leitrim Development Area was included in the 2016
USR. A copy of the recommended plan Figure 2.2 from that report, is included in Appendix A.
Cowan’s Grove is included in the OPA 76 Area 9b as shown on Figure 2.2. The recommended
water plan for Area 9b includes a connection to the watermain on Bank Street and several
connections to the Claridge OPA 76 Area 9a development to the north. A 250 mm diameter
watermain is recommended to connect to the 400 mm diameter watermain on Bank Street and
extend north adjacent to the mixed use and school site. All other pipes in the site will be 150 and
200 mm diameter.

2.3  Design Criteria

2.31 Water Demands

The Cowan’s Grove Plaza site consists of five single storey retail buildings. A water demand has
been calculated using a shopping center rate of 2,500 liters of water per 1000 m? of floor space
as per table 4.2 of the Ottawa Design Guidelines — Water Distribution.

A watermain demand calculation sheet is included in Appendix A and the total demands are
summarized as follows;

) Average Day 0.101/s
Maximum Day 0.14 l/s
) Peak Hour 0.26 I/s

REVISED FEBRUARY 2019 3
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Since the Leitrim Development Area has a population larger than 3,000 persons, the City of Ottawa
has provided system level demands for large growth areas. The system level demands were used
in the 2016 Updated Serviceability Report hydraulic analysis and is used in this analysis for all
existing lands in the Leitrim Development Area. The system level demands are summarized in
Table 2.1.

Table 2.1 LDA Unit Water Demands

OUTDOOR WATER

AVERAGE MAX. DAY PEAK DAY
1/Unit/Day) SEMANS (/Unit/Day) (/Unit/Day)*
( (I/Unit/Day)
. . Average +
Single Family 567 1049 OWD 2.1 x Max Day
Town.house (Medium 558 0 Average 1.6 x Max Day
Density)
Apartment (High Density) 400 0 Average 1.6 x Max Day
Employee* (ICI) 85 0 Average 1.5 x Max Day
Water Loss per Connection 80 N/A Average Average

* 100 employees/hectare assumed for ICl land use

The City of Ottawa has also provided external water demand criteria for locations downstream of
the LDA, summarized in Table 2.2.

Table 2.2 External Water Demand Criteria for Locations Downstream of the LDA

LOCATION CRITERIA

Carlsbad Trickle Feed 829 Dwelling Units
Existing South of FCV 200 Dwelling Units
Russell 11.8 MLD pumped over 20 hours

The Russell demand will be added to the average and maximum day demand, but will not be
included in the peak hour calculations because the pumping to Russell is stopped during the peak
hour period. Correspondence from the City of Ottawa regarding the LDA water demands is
included in Appendix A.

2.3.2 System Pressures

The 2010 City of Ottawa Water Distribution Guidelines states that the preferred practice for design
of a new distribution system is to have normal operating pressures range between 345 kPa (50
psi) and 552 kPa (80 psi) under maximum daily flow conditions. Other pressure criteria identified
in the guidelines are as follows:

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

shall not be less than 140 kPa (20 psi) during a fire flow event.

REVISED FEBRUARY 2019 4
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Maximum Pressure: Maximum pressure at any point in the distribution system shall not
exceed 689 kPa (100 psi). In accordance with the Ontario
Building/Plumbing Code the maximum pressure should not exceed
552 kPa (80 psi). Pressure reduction controls may be required for
buildings where it is not possible/feasible to maintain the system
pressure below 552 kPa.

2.3.3 Fire Flow Rates

The Cowan’s Grove Plaza site plan contains 5 commercial building pads. Calculations using the
Fire Underwriting Survey (FUS) method were conducted to determine the fire flow requirement for
the site. Results of the analysis provides a maximum fire flow rate of 5,700 I/min or 95 I/s is required
which is used in the hydraulic analysis. A copy of the FUS calculations are included in Appendix
A.

2.3.4 Boundary Conditions

The City of Ottawa has provided a hydraulic boundary condition at the intersection of Bank Street
and Shuttleworth Driver. A copy of the boundary conditions is included in Appendix A and
summarized as follows:

Table 2. 1 Hydraulic Boundary Conditions

RIVERSIDE DRIVE.

Max HGL (Basic Day) 78.8 m

Min HGL (Peak Hour) 771m

Max Day + Fire Flow

(5,000 I/min Fire Flow) 75.0m

2.3.5 Hydraulic Model

A computer model for the Leitrim development area water distribution system has been developed
using the H20 map version 6.0 program produced by MWH Soft. The source of water is the Ottawa
South Pumping Station (OSPS) which is located approximately 1 km north of Leitrim Road
adjacent to the future rapid rail transit corridor.

The City of Ottawa has been supplying potable water to the Leitrim area for decades. Over time
the City has made modifications and improvements to the delivery network. The Gloucester South
Pump Station was decommissioned in 2005 and the Ottawa South Pumping Station (OSPS) was
brought into service in 2001. The latter facility is currently delivering water to the downstream
customers at the hydraulic grade line of about 155 m.

In an effort to better integrate the downstream areas including Riverside South,
Longfields/Davidson Heights in Barrhaven and Leitrim, the City is planning to lower the hydraulic
grade line at the Ottawa South station to about 146 m. For the hydraulic analysis of the water
distribution system, a hydraulic boundary condition has been provided by the City at Leitrim Road
and the rail corridor at the northwest corner of the LDA. A hydraulic grade line elevation of 144
meters is to be used for peak hour and maximum day plus fire analysis which represents the 146
meter level at the OSPS and the demands from the Riverside South community. For average day
analysis the current level of 155 meters at the OSPS will be applied at the boundary condition to
determine the maximum pressure in the water system. Correspondence from the City of Ottawa
concerning boundary conditions is included in Appendix A.

REVISED FEBRUARY 2019 5
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2.4  Proposed Water Plan

Drawing C-100 shows the watermain layout, two 200mm watermains are connected to the 250mm
watermain which services phase 1 of the subdivision which is connected to the 400mm watermain
at two locations. The buildings are serviced by 150mm watermains from the 200mm watermain.
There are fire hydrants on Shuttleworth Drive in front of the commercial site and a hydrant in front

of building A at node C-05.

Results of the hydraulic analysis for Cowan’s Grove are included in Appendix A and are

summarized as follows:

Table 2.3 Results of Water Distribution Hydraulic Analysis for Cowan’s Grove Plaza

SCENARIO PLAZA
Basic Day (Max HGL) Pressure (kPa) 562.0 — 565.4
Peak Hour Pressure (kPa) 457.5 - 460.9
Design Fire flow @ 140 kPa Residual Pressure (I/s) 203.3 — 332.1

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

Maximum Pressure

Minimum Pressure

Fire Flow

JULY 2018
REVISED FEBRUARY 2019

Under Basic Day conditions with a hydraulic grade line elevation of
155 meters at the OSPS, all nodes in Cowan’s Grove Plaza exceed
552 kPa (80 spi). Pressure reducing control, in the form of pressure
reducing valves at the building, in accordance with Technical
Bulletin ISDTB-2014-02, is therefore recommended for all
buildidngs. There are no nodes where the pressure exceeds 689
kPa (100 psi).

The lowest minimum pressure during peak hour conditions is 457.5
kPa which exceeds the minimum 276 kPa (40 psi) requirement.

The minimum design fire flow under maximum day conditions with
minimum system pressure of 140 kPa (20 psi) is 203.3 I/s which
exceeds the requirement of 95 I/s (5,700 I/min.) as discussed in
Section 2.3.3.
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3 WASTEWATER DISPOSAL
3.1 Existing Conditions

The Leitrim Pump Station is the wastewater outlet for all developed lands within the LDA, including
the subject property. As noted in section 1.3 and 1.4 above the sanitary sewer design for the
subject lands are to be in accordance with the approved Cowan’s Grove subdivision servicing
report. The sanitary drainage area plan and sanitary sewer design sheet from the Cowan’s Grove
subdivision has been included in Appendix B. During construction of the Cowan’s Grove
subdivision two 200mm sanitary service stubs were left to service the subject lands, one stub to
service the north section of the subject lands and 1 stub to service the south section.

3.2 Design Criteria

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

e Commercial/lnstitutional flow 28,000 I/ha/d

e Peaking factor 1.5if ICl in contributing area >20%
1.0 if ICI in contributing area <20%

e Infiltration allowance 0.33 I/s/ha

o Velocities 0.60 m/s min. to 3.0 m/s max.

3.3 Recommended Wastewater Plan

The on-site sanitary system will consist of a network of 200mm PVC sewers installed at normal
depth and slope and will provide a single service connection to each commercial building pad.
The sewers have been designed using the criteria noted above in section 3.2 and outlet via the
connections to the sanitary sewer within the Shuttleworth Drive right of way. A copy of the sanitary
drainage area plan 116871-C-400 and the sanitary sewer design sheet can be found in Appendix
B. Please refer to the site servicing plan 116871-C-100 in Appendix F for further details.

REVISED FEBRUARY 2019 7



IBI GROUP REPORT
PROJECT: 116871-5.2.2

DESIGN BRIEF

COWAN'S GROVE PLAZA

4791 BANK STREET

LEITRIM DEVELOPMENT AREA
Prepared for URBANDALE CORPORATION

JULY 2018

4 SITE STORMWATER MANAGEMENT
4.1  Existing Conditions

The site was designed and included within the stormwater management strategy of the approved
Cowan’s Grove subdivision as noted in sections 1.3 and 1.4.

Included in the Cowan’s Grove subdivision stormwater management strategy was an allocation
for lands tributary to the subdivision sewers that will require separate site stormwater management
design, these allocations were included in that report’s Table 5.4, a copy of which can be found in
Appendix C. The subject site fall within this category and have been included in the allocation. A
copy of the Cowan’s Grove storm drainage area plan 103557-500 has been included in Appendix
C which identifies the subject lands as drainage areas MU02 & MUO3. These drainage areas are
shown on the table 5.4 which specify the release rates used in this design.

4.2 Design Criteria

The stormwater system was designed following the principles of dual drainage, making
accommodations for both major and minor flow.

Some of the key criteria include the following:
e Design Storm 1:5 year return (Ottawa)
e Rational Method Sewer Sizing
e Initial Time of Concentration 10 minutes

e Runoff Coefficients

- Landscaped Areas C=0.30

- Asphalt/Concrete C=0.90

- Roof C=0.90
e Pipe Velocities 0.80 m/s to 6.0 m/s
e  Minimum Pipe Size 250 mm diameter

(200 mm CB Leads)

4.3 Proposed Minor System

Using the criteria identified in Section 4.2, the proposed on-site storm sewers were sized
accordingly. A detailed storm sewer design sheet and the associated storm sewer drainage area
plan is included in Appendix C. The General Plan of Services 116871-100, depicting all on-site
storm sewers can be found in Appendix F.

4.4  Stormwater Management

The subject site will be limited to a release rate established using the criteria described in section
4.2. This will be achieved through a combination of inlet control devices (ICD’s) at inlet locations
and surface storage.

Flows generated that are in excess of the site’s allowable release rate will be stored on site in
strategic surface storage areas or by the use of roof top storage and gradually released into the
minor system so as not to exceed the site’s allocation.

REVISED FEBRUARY 2019 8
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The maximum surface retention depth located within the developed areas will be limited to 350mm
during a 1:100 year event. A copy of the Site Ponding Plan 116871-C-600 can be found in
Appendix C.

Overland flow routes will be provided in the grading to permit emergency overland flow, in excess
of the 100 year event, from the site.

At certain locations within the site, the opportunity to store runoff is limited due to grading
constraints and building geometry. These locations are generally located at the perimeter of the
site where it is necessary to tie into public boulevards and adjacent properties or in areas where
ponding stormwater is undesirable. These “uncontrolled” areas — 0.12 hectares in total, have an
average C value of 0.43. Based on 1:100 year storm uncontrolled flows, the uncontrolled areas
generate 26.16 I/s runoff (refer to Section 4.5 for calculation).

The site grading and ponding has been designed to control water generated during the 1:100-year
event, with no overflow leaving the site. Please refer to the SWM calculations in Appendix C.

45 |Inlet Controls

The allowable release rate for the 1.42 Ha site is taken from the Cowan’s Grove subdivision table
5.4 (found in Appendix C) and is as follows:

Qallowable =191 L/s (drainage area MU02) + 96 L/s (drainage area MU03)
=287.00 L/s
As noted in Section 4.4, a portion of the site will be left to discharge offsite at an uncontrolled rate.

Based on a 1:100 year event, the flow from the 0.41 Ha uncontrolled area can be determined as:

Quncontrolled =2.78 x C X itooyr X A where:
C = Average runoff coefficient of uncontrolled area = 0.43
i100yr = Intensity of 100-year storm event (mm/hr)
= 1735.688 x (T¢ + 6.014)°820 = 178.56 mm/hr; where Tc = 10 minutes
A = Uncontrolled Area = 0.12 Ha

Therefore, the uncontrolled release rate can be determined as:

Quncontrolled = 2.78 x C X i100yr X A
=2.78x0.43x178.56 x 0.12
=26.16 L/s
The maximum allowable release rate from the remainder of the site can then be determined as:

Qmax allowable = Qrestricted - Quncontrolled
=287.00 L/s —26.16 L/s
=260.84 L/s

Based on the flow allowance at the various inlet locations, a combination of various sizes of inlet
control devices (ICDs) were chosen in the design. The design of the inlet control devices is unique
to each drainage area and is determined based on a number of factors, including hydraulic head
and allowable release rate. The inlet control devices were sized according to the manufacturer’s
design charts. The restrictions will cause the on-site catchbasins and manholes to surcharge,
generating surface ponding in the parking and landscaped areas. Ponding locations and
elevations are summarized on the Ponding Plan 116871-C-600, and included in Appendix C.

REVISED FEBRUARY 2019 9
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46 On-Site Detention

Any excess storm water up to the 100-year event is to be stored on-site in order to not surcharge
the downstream municipal storm sewer system. Detention will be provided in parking and
landscape areas and building rooftops, where feasible. As previously noted, the volume of storage
is dependent on the characteristics of each individual drainage area and the ICD’s were chosen
accordingly. It should be noted that 0.30m of vertical separation has been provided from all

maximum ponding elevations to lowest building openings.

4.6.1

Site Inlet Control

The following Table summarizes the on-site storage requirements during both the 1:5-year and
1:100-year events.

TRBUT  pupisoLe 100-YEAR STORM 5-YEAR STORM
DRAINAGE AREA(s) I-GRRI’EYA STORAGE | RESTRICTE | REQUIRED | RESTRICTED | REQUIRED
(M?) D FLOW STORAGE FLOW STORAGE
(L/S) (M3) (L/S) (M3)

P113A 0.09 18.06 14 17.57 14 3.85
P113B 0.24 18.88 89 18.85 89 0.77
?gggA/moaB/P 0.17 50.00 17 48.12 17 16.81
P8B 0.06 2.85 32 2.83 32 0
P8A 0.18 90.29 6 79.45 6 33.36
P101A 0.05 6.67 14 6.57 14 1.22
P101B 0.03 0.69 21 0.63 21 0.06
P106A/P106B 0.08 25.77 7 24.21 7 8.75
P105 0.06 0.79 36 0.79 36 0.42
TOTAL 0.96 214.00 236 199.02 236 65.24

In all instances the required storage is met with surface ponds which retain the stormwater and
discharge at the restricted flow rate to the sewer system. Refer to the ponding plan in Appendix
C for storage information.

4.6.2 Roof Inlet Controls

The proposed buildings will have roof inlet controls that help to control the amount of stormwater
being released into the system. The restricted flow rate for the proposed building is shown below.

100-YEAR STORM

5-YEAR STORM
TRIBUTARY
AREA RESTRICTED

FLOW

REQUIRED
STORAGE

RESTRICTED
FLOW

REQUIRED
STORAGE

(LIS)

(M°)

)

(M°)

R-A 0.09 6.0 30.80 6.0 11.78
R-B 0.10 7.0 33.51 7 12.71
R-C 0.03 3.0 8.49 3.0 2.97
R-D 0.07 5.0 23.25 5.0 8.78
R-E 0.02 3.0 4.46 3.0 1.35
TOTAL 0.31 24.0 100.51 24.0 37.59
4.6.3 Overall Release Rate

As demonstrated above, the site uses new inlet control devices to restrict the 100 year storm event
to the criteria approved by the City of Ottawa. Restricted stormwater will be contained onsite by

JULY 2018
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utilizing surface ponding and rooftop storage. In the 100 year event, there will be no overflow off-
site from restricted areas.

The sum of restrictions on the site, rooftops and uncontrolled flows is (236 I/s + 24.0 I/s + 26.16)
286.16 I/s, which is less than the allowable release of 287.00 I/s noted in section 4.5.

4.7  Quality Control

As noted in the Design Brief for the Cowan’s Grove subdivision (City File. No. D07-16-13-0035)
the subject lands are tributary to the Expansion of Findlay Creek Village Stormwater facility. This
facility has been designed to provide quality control for the tributary lands as approved by the City
of Ottawa, Ministry of Environment and Conservation Authority.

JULY 2018
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5 APPROVALS AND PERMIT REQUIREMENTS
5.1 City of Ottawa

The City of Ottawa reviews all development documents including this report and working
drawings. Upon completion, the City will approve the local watermains, under Permit No. 008-
202, and issue a Commence Work Notification.

5.2 Province of Ontario

It is not anticipated that an Environmental Compliance Approval from the Ministry of Environment
(MOE) will be necessary for this site. The Ministry has already issued a Permit To Take Water that
covered this block.

53 Federal Government

There are no required permits, authorizations or approvals needed expressly for this development
from the federal government.

REVISED FEBRUARY 2019 12
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6 SEDIMENT AND EROSION CONTROL PLAN

6.1 General

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

e Until the local storm sewer and storm pond are constructed, groundwater in trenches will
be pumped into a filter mechanism prior to release to the environment. bulkhead barriers
will be installed at the nearest downstream manhole in each sewer which connects to an
existing downstream sewer;

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

o silt fence on the site perimeter will be installed.

6.2  Trench Dewatering

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

6.3 Bulkhead Barriers

To further reduce downstream sediment loading, a %2 diameter bulkhead will be constructed over
the lower half of the outletting sewer during construction. These bulkheads will trap any sediment
laden flows, thus preventing any construction-related contamination into existing sewers. The
bulkheads will be inspected and maintained including periodic sediment removal as needed.

6.4 Seepage Barriers

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

6.5 Surface Structure Filters

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

REVISED FEBRUARY 2019 13
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7  CONCLUSION

This report has illustrated that the proposed Cowan’s Grove Plaza can be serviced via existing
municipal services (currently under construction). The water network will be extended to provide
necessary service. All sanitary and storm sewer designs for this development will be completed
in conformance with City of Ottawa standards while acknowledging downstream constraints.

By limiting flow into the minor storm sewer system as per the applicable local stormwater
management criteria and allowing for excess surface storage on-site, all stormwater management
requirements will be met. Adherence to the Sediment and Erosion Control Plan during
construction will minimize harmful impacts on surface water.

Based on the information provided within this report, the plans prepared for the subject
development can be serviced to meet City of Ottawa requirements.

Associate

"J:\116871_CowanComerc\5.2 Reports\5.2.2 Civi5.2.2.1 Sewers\3rd Submissiom\CTR_Design Brief_2019-02-05.docx"
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Lance Erion

Subject: FW: Leitrim Serviceability Update, September 2014

From: Rogers, Christopher [mailto:Christopher.Rogers@ottawa.ca])
Sent: Friday, October 24, 2014 11:10 AM

To: Bob Wingate
Cc: Zagorskl, Joseph; Diduch, Roman
Subject: Leitrim Serviceability Update, September 2014

Bob,

Comments on the draft report are as follows:

An introduction is needed to explain the purpose of the report, as this strongly influences the level of detail expected.
Construction of the new 620mm main on Leitrim was completed in 2014. The project limits included Leitrim Road, from
the CPR corridor to Albion, and on Albion from Leitrim to Fenton. This project provides a redundant supply to the
majority of the existing Zone 3C, Including LDA, via Albion and Findlay Creek.

The information used for the analysis is dated. Please note the following:

System-level demands for large growth areas are now estimated as given in the table below. The numbers used in your
analysis are conservative, except for the unit demands for apartments. These numbers should only be used for
establishing the backbone of the proposed distribution system. Design guideline demands should be used for local
system designs.

The post zone reconfiguration OSPS HGL is currently expected to be 146m. Note that the current Zone 3C remains at
155m. The plan should consider post-reconfiguration boundary conditions for pressure minima, and pre-reconfiguration
conditions for pressure maxima.

Zone 3C will be supplied by two pumping facilities, the OSPS and the Barrhaven PS. Rather that updating the Riverside
South development numbers, we propose using our estimated future boundary conditions at Leitrim/CPR = 144m for
peak hour and max day + fire (i.e. no need to consider RS development in your model). The development downstream
of FCV can be represented as given in Table 2.2, but consider 829 units for Carlsbad.

Provide figure clearly illustrating existing and proposed service areas, sub-areas identified in OPA 76, existing
watermains (including new 610), proposed future watermains. Watermains should be colour-coded to emphasize mains
larger than 200mm (nominal).

Figure 2.2 as referenced in Section 2.4 was not provided in my copy of the report. Review of proposed network cannot
he completed without figure as requested above. Focus should be on backbone of network and connection points to
existing system.

Review of alternatives would be better focussed on viable options, such as sizing and configuration of backbone
distribution system. For example, if the second E-W main from the north (pipe 1557} were to be sized at 305mm, could
this potentially allow for downsizing of downstream mains, to increase number of 6” mains? The City's interest here is
to ensure design demands will be met with minimum network pipe sizing, so as to avoid high water age in the system.
Provide figure illustrating distribution of residual pressure at model nodes under various design conditions, employing a
suitable colour-coding scheme.

Notwithstanding the above point, local sizing and fire demands will need to be reviewed for each plan of subdivision and
site plan, and local system sizing will need to be finalized based on the City’s design guideline demands, rather than the
system-level demands considered in this report.



Outdoor Water Demand

Average (L/unit/day) (LJunit/day)
SFH (OGB) 567 1049
MLT (OGB) 558 0
APT (OGB) 400 0
EMP (OGB) 85 0
Water Los:s per 80 N/A
connection
Sum-above for total
Average Day
Regards,

Chris Rogers, M.A.Sc., P.Eng.

Senior Project Manager

Policy Development and Urban Design Branch

Gestionnaire principal de projet

Direction de I'élaboration des politiques et de l'esthétique urbaine

PLANNING::con
URBANESINE Y Soit
City of Ottawa | Ville d'Ottawa

1613.580.2424 ext./poste 27785
ottawa.ca/planning_/ ottawa.ca/urbanisme

Max Day (L/unit/day)

Average + OWD
Average
Average
Average

Average

Sum above for total
Max Day

Peak Hour
2.1 x Max Day
1.6 x Max Day
1.6 x Max Day
1.5 x Max Day

Average

Sum above, for t¢
Peak-Hour

This e-mail originates from the City of Ottawa e-mail system. Any distribution, use or copying of this e-mail or
the information it contains by other than the intended recipient(s) is unauthorized. Thank you.

Le présent courriel a été expédié par le systéme de courriels de la Ville d'Ottawa, Toute distribution, utilisation
ou reproduction du courriel ou des renseignements qui s'y trouvent par une personne autre que son destinataire

prévu est interdite. Je vous remercie de votre collaboration.



IBI GROUP WATERMAIN DEMAND CALCULATION SHEET
IBI 333 PRESTON STREET FILE: 11687157
GROUP OTTAWA, ON PROJECT : COWAN'SGROVE PLAZA DATE PRINTED: 11-Jul-18
K1S5N4 LOCATION: CITY OF OTTAWA DESIGN: JEB
DEVELOPER : URBANDALE PAGE : 10F1
RESIDENTIAL NON-RESIDENTIAL AVERAGE DAILY MAXIMUM DAILY MAXIMUM HOURLY FIRE
NODE UNITS INDTRL| COMM. | RETAIL DEMAND (I/s) DEMAND (I/s) DEMAND (I/s) DEMAND
POP'N
SF |SD&TH| ST (ha.) (ha.) (m?) Res. |Non-res.| Total Res. |Non-res.| Total Res. |Non-res.| Total (I/min)
Cowan's Grove Plaza
Building A 880 0.00 0.03 0.03 0.00 0.04 0.04 0.00 0.07 0.07 5,700
Building B 990 0.00 0.03 0.03 0.00 0.04 0.04 0.00 0.08 0.08 5,700
Building C 330 0.00 0.01 0.01 0.00 0.01 0.01 0.00 0.03 0.03 5,700
Building D 693 0.00 0.02 0.02 0.00 0.03 0.03 0.00 0.05 0.05 5,700
Building E 418 0.00 0.01 0.01 0.00 0.02 0.02 0.00 0.03 0.03 5,700
TOTAL 0.10 0.14 0.26
ASSUMPTIONS
RESIDENTIAL DENSITIES AVG. DAILY DEMAND MAX. HOURLY DEMAND
- Single Family (SF) 3.4 p/p/u -Residential 350 | / cap / day - Residential 1,925 |/ cap / day
- Industrial (Business Park) 35,000 I/ ha/ day - Industrial (Business Park) 94,500 I/ ha / day
- Semi Detached (SD) & Townhouse (T 2.7 p/p/u -Commercial (Employment A 50,000 I/ ha/day - Commercial (Employment A 135,000 |/ ha / day
- Retail (Shopping Centre) 2,500 |/ 1000m? / day - Retail (Shopping Centre) 6,750 | / 1000m? / da
- Stacked Townhouse (ST) 2.3 p/p/u MAX. DAILY DEMAND FIRE FLOW
- Residential 875 |/ cap / day -SF,SD & TH 10,000 |/ min
- Industrial (Business Park) 52,500 I/ ha/ day - Retail 5,700 |/ min
- Commercial (Employment A 75,000 | / ha / day
- Retail (Shopping Centre) 3,750 | / 1000m? / day




I I IBI GROUP

400-333 Preston Street
Ottawa, Ontario K1S 5N4 Canada
tel 613 225 1311 fax 613 225 9868
I I ibigroup.com
Cowan's Grove - Building A
1. An estimate of the Fire Flow required for a given fire area may be estimated by:
F = required fire flow in litres per minute

C = coefficient related to the type of construction
1.5 for wood construction (structure essentially combustible)

Fire Flow Design Sheet
Cowan's Grove Plaza

City of Ottawa

Project No. 116871
20-Jun-18

F=220C A
\

1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)
0.8 for noncombustible construction (unprotected metal structural components, masonry or metal walls)

0.6 for fire-resistive construction (fully protected frame, floors, roof)

A = total floor area in square metres (including all storeys, but excluding basements at least 50% below grade)

A= 880 m?
C= 0.8

F= 5221.0|L/min
rounded off to 6,000{L/min (min value of 2000 L/min)

2. The value obtained in 1. may be reduced by as much as 25% for occupancies having a low contents fire hazard.

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

Reduction due to low occupancy hazard 0% x 6,000 = 6,000|L/min

3. The value obtained in 2. may be reduced by as much as 75% for buildings equipped with automatic sprinkler protection.

Non-combustible c/w Automatic Sprinkler System -75%
Combustible c/w Automatic Sprinkler System -50%
Sprinkler System conforming to NFPA13 -30%
No Automatic Sprinkler System 0%

Reduction due to Sprinkler System  -30% x 6,000 = 4,200|L/min

4. The value obtained in 3. may be increased for structures exposed within 45 metres by the fire area under consideration.

Separation Charge
Oto3m 25%
3.1to10m 20%
10.1t0 20 m 15%
20.1to30m 10%
30.1t045m 5%

Side 1 15 15% north side
Side 2 29 10% east side

Side 3 22 10% south side
Side 4 55 0% west side

(Total shall not exceed 75%)

Increase due to separation 35% x 4,200 = 5,670|L/min

The fire flow requirement is 5,700 L/min
or 95 L/sec
or 1,506 gpm (us)
or 1,254 gpm (uk)

Based on method described in:

"Water Supply for Public Fire Protection - A Guide to Recommended Practice", 1991

by Fire Underwriters Survey



I I IBI GROUP

400-333 Preston Street
Ottawa, Ontario K1S 5N4 Canada
tel 613 225 1311 fax 613 225 9868

I I ibigroup.com

| B |

1. An estimate of the Fire Flow required for a given fire area may be estimated by:

Cowan's Grove - Building B

F = required fire flow in litres per minute
C = coefficient related to the type of construction

1.5 for wood construction (structure essentially combustible)

Fire Flow Design Sheet
Cowan's Grove Plaza

City of Ottawa

Project No. 116871
20-Jun-18

F=220C A
\

1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)
0.8 for noncombustible construction (unprotected metal structural components, masonry or metal walls)

0.6 for fire-resistive construction (fully protected frame, floors, roof)

A = total floor area in square metres (including all storeys, but excluding basements at least 50% below grade)

A= 990 m?
C= 0.8

F= 5537.7|L/min

rounded off to 6,000{L/min (min value of 2000 L/min)

2. The value obtained in 1. may be reduced by as much as 25% for occupancies having a low contents fire hazard.

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

Reduction due to low occupancy hazard

0% x 6,000 = 6,000|L/min

3. The value obtained in 2. may be reduced by as much as 75% for buildings equipped with automatic sprinkler protection.

Non-combustible c/w Automatic Sprinkler System -75%
Combustible c/w Automatic Sprinkler System -50%
Sprinkler System conforming to NFPA13 -30%

No Automatic Sprinkler System

Reduction due to Sprinkler System

0%

-30% x 6,000 = 4,200|L/min

4. The value obtained in 3. may be increased for structures exposed within 45 metres by the fire area under consideration.

Separation Charge
Oto3m 25%
3.1to 10 m 20%

10.1to 20 m 15%
20.1to 30 m 10%
30.1t0 45 m 5%

Side 1
Side 2
Side 3
Side 4

22 10% north side
15 15% east side

50 0% south side
33 5% west side

Increase due to separation 30% x

The

(Total shall not exceed 75%)

4,200 = 5,460|L/min

fire flow requirement is 5,500 L/min
or 92 L/sec
or 1,453 gpm (us)
or 1,210 gpm (uk)

Based on method described in:

"Water Supply for Public Fire Protection - A Guide to Recommended Practice", 1991

by Fire Underwriters Survey



I I IBI GROUP

400-333 Preston Street
Ottawa, Ontario K1S 5N4 Canada
tel 613 225 1311 fax 613 225 9868
I I ibigroup.com
Cowan's Grove - Building D
1. An estimate of the Fire Flow required for a given fire area may be estimated by:
F = required fire flow in litres per minute

C = coefficient related to the type of construction
1.5 for wood construction (structure essentially combustible)

Fire Flow Design Sheet
Cowan's Grove Plaza

City of Ottawa

Project No. 116871
20-Jun-18

F=220C A
\

1.0 for ordinary construction (brick or other masonry walls, combustible floor and interior)
0.8 for noncombustible construction (unprotected metal structural components, masonry or metal walls)

0.6 for fire-resistive construction (fully protected frame, floors, roof)

A = total floor area in square metres (including all storeys, but excluding basements at least 50% below grade)

A= 693 m?
C= 0.8

F= 4633.2{L/min
rounded off to 5,000{L/min (min value of 2000 L/min)

2. The value obtained in 1. may be reduced by as much as 25% for occupancies having a low contents fire hazard.

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

Reduction due to low occupancy hazard 0% x 5,000 = 5,000|L/min

3. The value obtained in 2. may be reduced by as much as 75% for buildings equipped with automatic sprinkler protection.

Non-combustible c/w Automatic Sprinkler System -75%
Combustible c/w Automatic Sprinkler System -50%
Sprinkler System conforming to NFPA13 -30%
No Automatic Sprinkler System 0%

Reduction due to Sprinkler System  -30% x 5,000 = 3,500|L/min

4. The value obtained in 3. may be increased for structures exposed within 45 metres by the fire area under consideration.

Separation Charge
Oto3m 25%
3.1to10m 20%
10.1t0 20 m 15%
20.1to30m 10%
30.1t045m 5%

Side 1 40 5% north side
Side 2 42 5% east side

Side 3 13 15% south side
Side 4 55 0% west side

(Total shall not exceed 75%)

Increase due to separation 25% x 3,500 = 4,375|L/min

The fire flow requirement is 4,400 L/min
or 73 L/sec
or 1,162 gpm (us)
or 968 gpm (uk)

Based on method described in:

"Water Supply for Public Fire Protection - A Guide to Recommended Practice", 1991

by Fire Underwriters Survey
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Basic Day (Max HGL) Pressures - HGL 155 m




Peak Hour Pressures - HGL 144 m




Max Day + Fire Fireflows - HGL 144 m
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IBI GROUP

400-333 Preston Street
Ottawa, Ontario K1S 5N4 Canada
tel 613 225 1311 fax 613 225 9868

SANITARY SEWER DESIGN SHEET

Cowan's Grove
CITY OF OTTAWA

L ] g| com Urbandale Corporation
LOCATION RESIDENTIAL ICI AREAS INFILTRATION ALLOWANCE FIXED FLOW (L/s) TOTAL PROPOSED SEWER DESIGN
AREA UNIT TYPES AREA POPULATION PEAK PEAK AREA (Ha) PEAK AREA (Ha) FLOW FLOW CAPACITY | LENGTH DIA SLOPE | VELOCITY AVAILABLE
FROM TO w/ Units w/o Units FACTOR FLOW INSTITUTIONAL COMMERCIAL INDUSTRIAL FLOW (full) CAPACITY
0
STREET AREA ID MH MH (Ha) SF SD TH APT (Ha) IND CuM Us) IND =M D =N iND oM Us) IND Ccum (L/s) IND Ccum (L/s) (L/s) (m) (mm) (%) (mis) s @
Block 223 BLK13102AN BLK13102AN | MH13102A 0.24 30.9 30.9 4.00 0.50 0.00 0.00 0.71 0.71 0.00 0.00 0.62 0.95 0.95 0.27 1.38 27.59 12.25 200 0.65 0.85 26.20 94.98%
Shuttleworth Drive MH13102A MH13102A MH13103A 0.17 0 0.0 30.9 4.00 0.50 0.00 0.00 0.00 0.71 0.00 0.00 0.62 0.17 1.12 0.31 1.43 20.24 38.66 200 0.35 0.624 18.81 92.92%
Block 222 BLK13102AS BLK13103AS | MH13103A 0.12 15.6 15.6 4.00 0.25 0.00 0.00 0.36 0.36 0.00 0.00 0.31 0.48 0.48 0.13 0.70 27.59 12.00 200 0.65 0.85 26.89 97.46%
Shuttleworth Drive MH13103A MH13103A MH13104A 0.23 1 5 15.2 61.7 4.00 1.00 0.00 0.00 0.00 1.07 0.00 0.00 0.93 0.23 1.83 0.51 2.44 20.24 42.88 200 0.35 0.624 17.80 87.93%
Shuttleworth Drive MH13105Aa MH13105A MH13104A 0.48 5 6 30.4 30.4 4.00 0.49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.48 0.48 0.13 0.63 27.59 85.00 200 0.65 0.851 26.96 97.73%
Shuttleworth Drive MH13105Ab MH13105A MH13106A 0.40 12 28.8 28.8 4.00 0.47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.40 0.40 0.11 0.58 32.46 71.00 200 0.90 1.001 31.88 98.22%
Shuttleworth Drive MH13106A MH13106A MH13107A 0.43 1 12 32.0 60.8 4.00 0.99 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.43 0.83 0.23 1.22 20.24 78.01 200 0.35 0.62 19.03 93.99%
Shuttleworth Drive MH13107A MH13107A MH13108A 0.19 6 14.4 75.2 4.00 1.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.19 1.02 0.29 1.50 20.24 39.08 200 0.35 0.62 18.74 92.57%
Park - Block 243 BLK13108NA BLK13108A MH13108A 0.37 0.0 0.0 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.37 0.37 0.10 0.10 27.59 15.00 200 0.65 0.85 27.48 99.62%
Shuttleworth Drive MH13108A MH13108A MH13110A 0.58 4 8 2 43.2 118.4 4.00 1.92 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.58 1.97 0.55 2.47 20.24 116.93 200 0.35 0.62 17.77 87.80%
Shuttleworth Drive MH13110A MH13110A MH13111A 0.37 6 19.2 137.6 4.00 2.23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.37 2.34 0.66 2.88 20.24 78.00 200 0.35 0.62 17.36 85.75%
Shuttleworth Drive MH13111A MH13111A MH13112A 0.49 6 19.2 156.8 4.00 2.54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.49 2.83 0.79 3.33 20.24 77.40 200 0.35 0.62 16.91 83.53%
Shuttleworth Drive MH13112A MH13112A MH13113A 0.10 1 3.2 160.0 4.00 2.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10 2.93 0.82 3.41 20.24 7.72 200 0.35 0.62 16.83 83.14%
Shuttleworth Drive MH13113A MH13113A MH13114A 0.37 7 22.4 182.4 4.00 2.96 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.37 3.30 0.92 3.88 20.24 48.19 200 0.35 0.62 16.36 80.83%
Longworth Avenue MH13147A MH13147A MH13117A 0.80 13 41.6 41.6 4.00 0.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.80 0.80 0.22 0.90 20.24 101.00 200 0.35 0.62 19.34 95.56%
Longworth Avenue MH13117A MH13117A MH13116A 0.19 2 6.4 48.0 4.00 0.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.19 0.99 0.28 1.05 20.24 11.48 200 0.35 0.62 19.19 94.79%
Longworth Avenue MH13116A MH13116A MH13115A 0.35 5 16.0 64.0 4.00 1.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.35 1.34 0.38 1.41 20.24 69.89 200 0.35 0.62 18.83 93.02%
Islington Way MH13142A MH13142A MH13115A 0.87 16 51.2 51.2 4.00 0.83 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.87 0.87 0.24 1.07 20.24 106.80 200 0.35 0.62 19.17 94.70%
Islington Way MH13115A MH13115A MH13114A 0.33 5 16.0 131.2 4.00 2.13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 2.54 0.71 2.84 26.50 83.76 200 0.60 0.82 23.67 89.30%
Shuttleworth Drive MH13114A MH13114A MH13135A 0.32 5 16.0 329.6 4.00 5.34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.32 6.16 1.72 7.07 20.24 78.00 200 0.35 0.62 13.18 65.10%
Longworth Avenue MH13104A MH13104A MH13120A 0.28 9 21.6 113.7 4.00 1.84 0.00 0.00 0.00 1.07 0.00 0.00 0.93 0.28 2.59 0.73 3.50 20.24 55.00 200 0.35 0.62 16.74 82.72%
Longworth Avenue MH13122A MH13120A MH13122A 0.56 20 48.0 161.7 4.00 2.62 0.00 0.00 0.00 1.07 0.00 0.00 0.93 0.56 3.15 0.88 4.43 20.24 75.32 200 0.35 0.62 15.81 78.10%
Longworth Avenue MH13122A MH13122A MH13123A 0.07 2 4.8 166.5 4.00 2.70 0.00 0.00 0.00 1.07 0.00 0.00 0.93 0.07 3.22 0.90 4.53 20.24 11.54 200 0.35 0.62 15.71 77.62%
Block 223 BLK13123A BLK13123A MH13123A 0.35 44.9 44.9 4.00 0.73 0.00 0.00 1.04 1.04 0.00 0.00 0.90 1.38 1.38 0.39 2.01 20.24 12.00 200 0.35 0.62 18.23 90.06%
Longworth Avenue MH13123A MH13123A MH13124A 0.33 9 21.6 232.9 4.00 3.77 0.00 0.00 0.00 211 0.00 0.00 1.83 0.33 4.93 1.38 6.98 20.24 69.84 200 0.35 0.62 13.26 65.50%
Pisces Terrace MH13150A MH13150A MH13124A 0.81 28 67.2 67.2 4.00 1.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.81 0.81 0.23 1.32 20.24 116.96 200 0.35 0.62 18.93 93.50%
Longworth Avenue MH13124A MH13124A MH13125A 0.45 14 33.6 333.7 4.00 5.41 0.00 0.00 0.00 211 0.00 0.00 1.83 0.45 6.19 1.73 8.97 20.24 78.00 200 0.35 0.62 11.27 55.69%
Wabasso Lane MH13153A MH13153A MH13125A 0.82 28 67.2 67.2 4.00 1.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.82 0.82 0.23 1.32 20.24 116.97 200 0.35 0.62 18.92 93.49%
Longworth Avenue MH13125A MH13125A MH13126A 0.40 11 26.4 427.3 4.00 6.92 0.00 0.00 0.00 211 0.00 0.00 1.83 0.40 7.41 2.07 10.83 20.24 78.00 200 0.35 0.62 9.41 46.51%
Trident Mews MH13156A MH13156A MH13126A 0.66 7 13 53.6 53.6 4.00 0.87 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.66 0.66 0.18 1.05 20.24 117.14 200 0.35 0.62 19.19 94.80%
Trident Mews MH13158A MH13158A MH13159A 0.39 11 26.4 26.4 4.00 0.43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.39 0.39 0.11 0.54 28.63 80.00 200 0.70 0.88 28.09 98.12%
Trident Mews MH13159A MH13159A MH13126A 0.26 7 16.8 43.2 4.00 0.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.26 0.65 0.18 0.88 28.63 68.26 200 0.70 0.88 27.75 96.92%
Longworth Avenue MH13126A MH13126A MH13127A 0.25 4 9.6 533.7 3.96 8.56 0.00 0.00 0.00 211 0.00 0.00 1.83 0.25 8.97 2.51 12.90 20.24 78.00 200 0.35 0.62 7.34 36.27%
Rathburn Lane MH13160A MH13160A MH13127A 0.65 21 50.4 50.4 4.00 0.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.65 0.65 0.18 1.00 20.24 119.98 200 0.35 0.62 19.24 95.07%
Rathburn Lane MH13162A MH13162A MH13163A 0.64 22 52.8 52.8 4.00 0.86 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.64 0.64 0.18 1.03 20.24 80.00 200 0.35 0.62 19.21 94.89%
Rathburn Lane MH13163A MH13163A MH13127A 0.41 14 33.6 86.4 4.00 1.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.41 1.05 0.29 1.69 40.20 69.26 200 1.38 1.24 38.50 95.79%
Longworth Avenue MH13127A MH13127A MH13128A 0.22 3 7.2 677.7 3.90 10.71 0.00 0.00 0.00 211 0.00 0.00 1.83 0.22 10.89 3.05 15.59 20.24 78.00 200 0.35 0.62 4.65 22.97%
Odyssey Way MH13165A MH13165A MH13128A 0.94 18 57.6 57.6 4.00 0.93 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.94 0.94 0.26 1.20 20.24 119.99 200 0.35 0.62 19.05 94.09%
Odyssey Way MH13167A MH13167A MH13168A 0.66 7 15 58.4 58.4 4.00 0.95 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.66 0.66 0.18 1.13 20.24 80.00 200 0.35 0.62 19.11 94.41%
Odyssey Way MH13168A MH13168A MH13128A 0.39 6 7 36.0 94.4 4.00 1.53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.39 1.05 0.29 1.82 47.16 65.89 200 1.90 1.45 45.34 96.13%
Longworth Avenue MH13128A MH13128A MH13129A 0.16 1 3.2 832.9 3.85 12.99 0.00 0.00 0.00 211 0.00 0.00 1.83 0.16 13.04 3.65 18.47 20.24 78.00 200 0.35 0.62 1.77 8.76%
Wooler Place MH13170A MH13170A MH13129A 0.93 18 57.6 57.6 4.00 0.93 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.93 0.93 0.26 1.19 20.24 119.99 200 0.35 0.62 19.05 94.10%
Wooler Place MH13172A MH13172A MH13173A 0.55 12 38.4 38.4 4.00 0.62 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.55 0.55 0.15 0.78 20.24 81.50 200 0.35 0.62 19.47 96.17%
Wooler Place MH13173A MH13173A MH13129A 0.46 9 28.8 67.2 4.00 1.09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.46 1.01 0.28 1.37 45.13 66.50 200 1.74 1.39 43.76 96.96%
Longworth Avenue MH13129A MH13129A MH13135A 0.12 0.0 957.7 3.81 14.79 0.00 0.00 0.00 211 0.00 0.00 1.83 0.12 15.10 4.23 20.85 31.02 78.00 250 0.25 0.61 10.17 32.79%
Shuttleworth Drive MH13175A MH13175A MH13176A 0.21 4 12.8 12.8 4.00 0.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.21 0.21 0.06 0.27 27.59 39.00 200 0.65 0.85 27.32 99.04%
Shuttleworth Drive MH13176A MH13176A MH13135A 0.31 5 16.0 28.8 4.00 0.47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.31 0.52 0.15 0.61 27.59 78.00 200 0.65 0.85 26.97 97.78%
Design Parameters: Notes: Designed: MM/ K.H. No. Revision Date
1. Mannings coefficient (n) = 0.013 1 Submission No. 1 for City Review 2017-12-05
Residential ICI Areas 2. Demand (per capita): 350 L/day 300 L/day 2 Submission No. 2 for City Review 2018-03-28
SF/SD 3.2 plplu Peak Factor | 3. Infiltration allowance: 0.28 L/s/Ha Checked: J.LM. 3 REVISED PER NEW TOWNHOUSE LAYOUT 2018-04-30
TH 2.4 plplu INST 50,000 L/Ha/day 15 4. Residential Peaking Factor: 4 Submission No. 3 for City Review 2018-05-16
APT 1.9 pl/plu COM 50,000 L/Ha/day 15 Harmon Formula = 1+(14/(4+P"0.5))
Other 60 p/p/Ha IND 35,000 L/Ha/day MOE Chart where P = population in thousands Dwg. Reference: 103557-400
MU 130 p/p/Ha 17000 L/Ha/day File Reference: Date: Sheet No:
103557.5.7.1 2018-05-16 lof2
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I 1 BIGROUP SANITARY SEWER DESIGN SHEET

400-333 Preston Street
I B I Ottawa, Ontario K1S 5N4 Canada Cowan's Grove
tel 613 225 1311 fax 613 225 9868 CITY OF OTTAWA
L ] ibig| com Urbandale Corporation
LOCATION RESIDENTIAL ICI AREAS INFILTRATION ALLOWANCE FIXED FLOW (L/s) TOTAL PROPOSED SEWER DESIGN
AREA UNIT TYPES AREA POPULATION PEAK PEAK AREA (Ha) PEAK AREA (Ha) FLOW FLOW CAPACITY | LENGTH DIA SLOPE | VELOCITY AVAILABLE
FROM TO w/ Units w/o Units FACTOR FLOW INSTITUTIONAL | COMMERCIAL | INDUSTRIAL FLOW (full) CAPACITY
STREET | AREA ID | MH | MH (Ha) SF | SD TH | APT (Ha) IND | CuM Us) N | cuM | Wb | cUM | Wb | CUM Us) IND cum (L/s) IND Ccum (L/s) (L/s) (m) (mm) (%) (mis) )
Longworth Avenue MH13135A MH13135A MH13136A 0.51 10 32.0 1348.1 3.71 20.28 0.00 0.00 0.00 211 0.00 0.00 1.83 0.51 22.29 6.24 28.35 45.12 75.00 300 0.20 0.62 16.77 37.17%
Longworth Avenue MH13136A MH13136A MH13137A 0.60 11 35.2 1383.3 3.70 20.76 0.00 0.00 0.00 211 0.00 0.00 1.83 0.60 22.89 6.41 29.00 45.12 74.15 300 0.20 0.62 16.12 35.72%
Longworth Avenue MH13147B MH13147A MH13146A 0.56 10 32.0 32.0 4.00 0.52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.56 0.56 0.16 0.68 20.24 73.05 200 0.35 0.62 19.57 96.66%
Longworth Avenue MH13146A MH13146A MH13145A 0.19 2 6.4 38.4 4.00 0.62 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.19 0.75 0.21 0.83 20.24 11.32 200 0.35 0.62 19.41 95.89%
Longworth Avenue MH13145A MH13145A MH13141A 0.35 5 16.0 54.4 4.00 0.88 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.35 1.10 0.31 1.19 20.24 70.10 200 0.35 0.62 19.05 94.12%
Islington Way MH13142B MH13142A MH13141A 0.54 9 28.8 28.8 4.00 0.47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.54 0.54 0.15 0.62 27.59 83.76 200 0.65 0.85 26.97 97.76%
Longworth Avenue MH13141A MH13141A MH13140A 0.35 5 16.0 99.2 4.00 1.61 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.35 1.99 0.56 2.16 20.24 70.15 200 0.35 0.62 18.08 89.31%
Longworth Avenue MH13140A MH13140A MH13139A 0.07 0 0.0 99.2 4.00 1.61 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 2.06 0.58 2.18 20.24 11.01 200 0.35 0.62 18.06 89.21%
Longworth Avenue MH13139A MH13139A MH13138A 0.17 2 6.4 105.6 4.00 1.71 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.17 2.23 0.62 2.34 20.24 40.50 200 0.35 0.62 17.91 88.46%
Longworth Avenue MH13138A MH13138A MH13137A 0.35 5 16.0 121.6 4.00 1.97 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.35 2.58 0.72 2.69 20.24 71.50 200 0.35 0.62 17.55 86.70%
Highgarden Terrace MH13137A MH13137A MH13137B 0.13 0.0 1504.9 3.68 22.43 0.00 0.00 0.00 211 0.00 0.00 1.83 0.13 25.60 7.17 31.42 70.84 66.55 375 0.15 0.62 39.42 55.64%
Highgarden Terrace MH13137B MH13185A 0.0 1504.9 3.68 22.43 0.00 0.00 0.00 211 0.00 0.00 1.83 0.00 25.60 7.17 31.42 70.84 12.37 375 0.15 0.62 39.42 55.64%
Pergola Place MH13180A MH13180A MH13181A 0.64 13 41.6 41.6 4.00 0.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.64 0.64 0.18 0.85 20.24 75.54 200 0.35 0.62 19.39 95.78%
Pergola Place MH13181A MH13181A MH13185A 0.49 9 28.8 70.4 4.00 1.14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.49 1.13 0.32 1.46 20.24 73.60 200 0.35 0.62 18.79 92.80%
Park - Block 260 MH13185AE MH13185AE | MH13185A 3.11 0.0 0.0 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.11 3.11 0.87 0.87 27.59 13.13 200 0.65 0.85 26.72 96.84%
Highgarden Terrace MH13185A MH13185A | EXMH141A 0.14 0.0 1575.3 3.66 23.38 0.00 0.00 0.00 211 0.00 0.00 1.83 0.14 29.98 8.39 33.61 70.84 84.29 375 0.15 0.62 37.23 52.56%
DRAFT 2016 UPDATED SERVICEABILITY REPORT
Zone 10 Future EXMH140A 7.86 158 89 72 0.93 856.0 856.0 3.84 13.32 0.52 0.52 111 111 0.00 0.00 0.28 10.42 10.42 2.92 16.52
Zone 10 Existing (Modified Peaking Factor) EXMH140A 23.91 79 121 0.82 543.2 543.2 1.90 3.34 1.89 1.89 0.00 0.00 0.00 0.00 1.09 26.62 26.62 7.45 11.89
LILYTHORNE DESIGN SHEET DATED 2018-02-09
EXMH140A 0.50 6 19.2 19.2 4.90 0.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.50 0.50 0.14 0.44
EXMH140A 1.60 25 80.0 80.0 6.90 1.79 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.60 1.60 0.45 2.24
EXMH206A 33.51 0.0 2012.2 3.58 29.21 0.00 2.25 0.00 3.90 0.00 0.00 5.34 33.51 33.51 9.38 43.93
Street No. 7 EXMH141A EXMH140A | EXMH141A 0.16 0.0 1498.4 3.68 22.34 0.00 2.41 0.00 111 0.00 0.00 3.06 0.16 39.30 11.00 36.40 91.46 88.63 375 0.25 0.80 55.06 60.20%
Street No. 1 EXMH141A | EXMH206A 0.0 3073.7 3.43 42.75 0.00 2.41 0.00 3.22 0.00 0.00 4.89 0.00 69.28 19.40 67.04 91.46 179.98 375 0.25 0.80 24.42 26.70%
Street No. 1 EXMH206A EXMH200A 0.0 5085.9 3.24 66.71 0.00 4.66 0.00 7.12 0.00 0.00 10.23 0.00 102.79 28.78 105.72 100.18 500.10 375 0.30 0.88 -5.54 -5.53%
Design Parameters: Notes: Designed: M.M/K.H No. Revision Date
1. Mannings coefficient (n) = 0.013 1 Submission No. 1 for City Review 2017-12-05
Residential ICI Areas 2. Demand (per capita): 350 L/day 300 L/day 2 Submission No. 2 for City Review 2018-03-28
SF/SD 3.2 plplu Peak Factor | 3. Infiltration allowance: 0.28 L/s/Ha Checked: J.L.M. 3 REVISED PER NEW TOWNHOUSE LAYOUT 2018-04-30
TH 2.4  plplu INST 50,000 L/Ha/day 15 4. Residential Peaking Factor: 4 Submission No. 3 for City Review 2018-05-16
APT 19 plplu COoM 50,000 L/Ha/day 15 Harmon Formula = 1+(14/(4+P"0.5))
Other 60 p/p/Ha IND 35,000 L/Ha/day MOE Chart where P = population in thousands Dwg. Reference: 103557-400
MU 130 p/p/Ha 17000 L/Ha/day File Reference: Date: Sheet No:
103557.5.7.1 2018-05-16 20f2

J:\103557_KellamLands\5.7 Calculations\5.7.1 Sewers & Grading\Submission 3\CCS_sanitary_Phase 1 (2018-04-26) 5/17/2018 12:30 PM



J:\103557_KellamlLands\5.9 Drawings\59civil\layouts\400 SANITARY DRAINAGE AREA PLAN.dwg Layout Name: 400 SANITARY DRAINAGE AREA PLAN Plot Style: AIA STANDARD—HALF.CTB Plot Scale: 1:76.2 Plotted At: 5/30/2018 12:00 PM Last Saved

375mme

4 SUBMISSION NO. 3 FOR CITY REVIEW J..M.| 2018:05:16

\\ e IS AT AT BT AT Y
| ‘ | | ‘ ‘ ‘ ‘ ‘ ‘ \ ‘ ‘ i
| | 1 | i I i I A
LEGEND :
"
r P AREA NUMBER
F{ -—— POPULATION
? ‘ AREA IN HECTARES
7' - AREA BOUNDARY
é\
SEE 010, 011, 012 FOR NOTES, LEGEND, CB TABLE,
STREET SECTIONS AND DETAILS
@V
4 | lY CREEK DRIVE
!%5 § ; g
! i 1 Py
1 eI e
SEserane = = i
T T T T %
KEY PLAN
NTS
14
13
12
11
/\ 10
/é///ﬁ\\ :
E;LBKJ BLK1h207A BLK1§208R 7 / / °
54 s 757 foss | S BoU;; ﬁ%
MH200A . m 792 7
T 4 p 3 © 6
it o - WHT3204A —iza ‘ o e \LMA [ 037128 e \L %M 5 ISSUED FOR MOE J..M.| 2018:05:30
- o a] MH13209A /—\ 0.66]35.2

MH202A R0 * UUELEZAILY MH13210A}
o H2: 0.18]0.00 | MH203A . . ] . 0751384
— 2] & — e MHZ04A 0181000 = o 2054 \ * AV.JDGA _ < M'\ MH207A

/ MH13202A
=

»

376mm 2 g

3 REVISED PER NEW TOWNHOUSE LAYOUT [J.LM.] 2018:04:30

3 S5 / ST5mne k"3 375mme
.M H13208A
»
®

2 SUBMISSION NO. 2 FOR CITY REVIEW J..M.| 2018:03:28

1 SUBMISSION NO. 1 FOR CITY REVIEW J.M.| 2017:12:05

No. REVISIONS By Date

s mpr il i oW SO, S O y A SO N i
) B = Dimh % MH13167A é : ’787 1 & 1 [ s i 14 f w2
‘—“_Eru Lj H—J dﬁ’ii i I % OGGH;LL ﬂjﬂlz‘s P | L fmsmay 1 [ K R I (1316 | |
. ) o o - 5 h;‘ 055]38.4 F— il = T I e
e - 2 ! Sy . Rl g
gl | LH% § 8 =] (ﬁ—\%rl 8 8 =], T, L8 N LT ] Peios Fiae CORPORATION
I s R sl e e I ¢ |
i il ) o e ]y I . e T
i | e 5 51 R, ey W N T @ M. A (A R A R
" || %2;311%9; |§ g ngmawsgs: 5 LL'EH %219313%8: % Im %ﬂm v g ’7 Tg ‘ — g‘ :: — ## . L J L J L J L J L J L J L J L J L J ¥ ﬁ
— = - - 1l 3| 12 = il : N R : ] IAfI?)IOGR;?’;gTDreston Street
= I s ) (= R oy S | o m e e e i T
= - =] [ ] . g o] Ottawa ON K1S 5N4 Canada
- ﬁf‘ £$ Ll HAL LR .k Lﬁ% | | | %ﬁ u v_\_LrlJ [T o = e e I (e [ N (I ) tel 613 225 1311 fax 613 225 9868
e a5 S Sitiiig B e f) | S MR ) 4N G o e i Bk : | L——1 iorowp.com
MH13122A 7 MHWZ\ 200mme ‘\MH13121A—‘ s 200mma ‘ = :lm;‘:::“mw 2001 e - ; SO & b L o 222 L > -.: 3 T CONGRETE SOBAK e LI S CONGRET SOEA oL . ‘ g i J e —
007 48 0&:\ S mme MH13126A 200mmg MH13127A 200mma 13128A 200mmg JMH13120A ;MH13129A\ \IA13135A 300mmgz MH13136A 300mmo mm—namm o — = MH13140A 771 =ﬂ
—~ ™~ ,%q’@@@ avenue Longworh Avenue T 2 e W 1 | / 200mm& MH|3138/-1‘ 200mmz MH13139A;£JO%O) oorfooo gl
L ﬁéﬁ*—, )| el g ( A 7 (o 7 = | : i e T R 7 A iim} Zf}v T I e
L E - S M - o E - - : . i o - 17 - i - I i ﬂh‘lﬂh
[ A T O T =, nimesall | /o ] L _] 2 I L L L | I RS i %TF N { i F% jﬁj L "
A L L= F_J“ﬁ%ﬁi J\Til_" SVTL—H_‘— el — T hg* \ T, . o, ] R ‘,,H,, - H,,H,,H,,H w H,WHW,HMM,MHWH,.,, H\m Hm | m‘“,\ W : ‘
77777 g R e ;) | HON | /N N 0 T O I B Y B e Erove
N r—— B ‘tﬁ L | e C_ P L o — Ve \ = - = g g — /
iy ) =SS rE el s e S C o | R ] i L N I =1 fie [ F
T I AR ) J@H e I s T i | (] L = — e === === ——— :# e R A [ rTALTFﬁFWFﬁFﬁFﬁFW T | 7 e
_____ B%l'u_l——‘ - g % - rﬂ = § o 2 H jﬁ g :4,%15? “ ri 1 U E T Lﬁi N E | j N LE: N s L gJ LT Jﬁg ’ 52 ‘ ‘ m = ‘ ‘ u ‘ ‘ T . T ‘ ‘ u Il /= ‘ ‘ o ‘ ‘ © | ‘ | (I I 7@?5 ~ 7 \ :T — " / / STOR’(\/éV\\(/AoTTEﬁERFQ)ClUTY
::::: :C:: #’Lﬂ : “3?23;573;‘; 2 : N — I ] M:swsm ? ['2‘7 ‘ § %J [E T § ‘i% ’70‘;576 ,73':7 jﬁg < e <J ‘JL‘ TJ L‘H“JL‘( JJLj - {’741“7 ] [] #Jj Li’J ': ': W
————— D ciwmid e mmmmee I |l T | [ I | foi — I "SI |
————— I Y e o - s L s e o e T B e [l A - T — _ S
T | BE = : \* 0oy == | | ffe— T — I e - "R |
(Gl g o U U tv glg ﬂ=ﬂ U | : W_I ’75 BN 8 | s B Léi I 3 [ . 1 L! 4‘:-0 7 ] { | y; x| N ‘ | SJ \ N\\ 2018/05/30
| = dis D | [T § = g =i RS i N e = N L SN e (1S SERE RS 11 R AT 1| N \°
e = P 1 S b P = B it ‘ ===—4 ) 7[44,,,,4,.,,44,,,,\ N (I i | O
mmar | = RS - i = | S ]~ St | ~me W Sy W =T RS, A 58 S 58 0 8 S O (0 e i |
; L N ' ' - | | ; ® J L — J ® ': L ‘— J L _ J » é’ L — J L — J / é - ® ol 0.35]16.0 - ) - EDN io :I Drawing Title
kg\é,”\ ———2 \9& —— K — X A — T St %X- Se— - — XI5 ‘\J —— " S N I s e [ [ (NI I IR
) ;\AH13104A o [MH13105A 200mm@ 13106 200mmg 13107A  200mma JvH13108A 200mm2 /H“”UA 200mma pHisTIA 200mme ~ k [a j:[ ‘ ’ ‘ ’ ’ ‘ ‘ ‘ ‘ ‘ ’ ; ‘ ‘ * ‘ ‘ * ’ ‘ “ ‘ ‘ ® ‘ \ N \ ‘ ’ \ J—L ‘IJ SAN |TARY DRAI NAG E
T H13103A B Kolnenkdd shuftlewopt! Brive || [ o | | ‘ ol i mom T — % L J , J L — J L i J L — — J i o
023 ‘5‘2 || T r <ﬂ | :‘15730‘05?:7 é 5:3?5?0 QE jéﬁzj ]L;Uﬁ[ MH13106A j@g[ jﬁ% 0 L %11331‘%8? J‘Z F _ F . T r"f L = ﬂ‘ ‘T — = T r — ﬂ — T 5| < -V- ﬁ - /\/ %\\ \M ‘J [ av#nuaﬂJonp\Jrvorth Avyenle % ‘{‘( J[ % ~> Jj J’ ) : T "j \
T i [ A==k BE==EE = =EiH B R=a 32'0“‘? gk | Ems g Bali=EE BE 037[192 04[192 | 2\ » v’og% ) e kil : o — - ¥ e — \
i E ) o ﬂEJ i ﬂi_rI Eﬂﬁ T A [T [ AT | AT L — Y e ,, - e e AREA PLAN
L L —— U LU U U U L U el (Ll Ll )\« el e f e el gl e e e e e e R g BE—E oy o meme —ae—ae T ||
| BLOCK 257 BLOCK 258] T e MH13146A ™~ | |
/ ( MHIST1TA /\ /#TFT ‘ erﬂpjr% ;H‘%F‘\<o.wee.4 ~/ | )
| B I [ A R | >
L. ]

/ 01964/"/‘:a ’
Lo

£l 320 \“ / //
TN N N O | g V 1:1500

Design Date
EXISTING KH./S.T./ M.M. NOVEMBER 2017
FINDLAY CREEK VILLAGE X\
\:@ STORMWATER FACILITY Drawn Checked
D.D./M.M. J.ILM.
= Project No. Drawing No.

103557 400

#17553

D07-16-13-0035


AutoCAD SHX Text
DC

AutoCAD SHX Text
E

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
C

AutoCAD SHX Text
G

AutoCAD SHX Text
DC

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
F

AutoCAD SHX Text
EXIST. 2400mm%%C CULVERT

AutoCAD SHX Text
EASTERN CELL

AutoCAD SHX Text
89.10

AutoCAD SHX Text
%%p88.90

AutoCAD SHX Text
89.10

AutoCAD SHX Text
89.10

AutoCAD SHX Text
89.00

AutoCAD SHX Text
89.20

AutoCAD SHX Text
89.40

AutoCAD SHX Text
89.50

AutoCAD SHX Text
89.30

AutoCAD SHX Text
89.10

AutoCAD SHX Text
89.40

AutoCAD SHX Text
89.85

AutoCAD SHX Text
89.79

AutoCAD SHX Text
89.72

AutoCAD SHX Text
%%P89.00

AutoCAD SHX Text
%%p88.90

AutoCAD SHX Text
%%P88.80

AutoCAD SHX Text
89.00

AutoCAD SHX Text
89.50

AutoCAD SHX Text
92.00

AutoCAD SHX Text
91.00

AutoCAD SHX Text
84.36

AutoCAD SHX Text
86.52

AutoCAD SHX Text
%%P87.00

AutoCAD SHX Text
85.68

AutoCAD SHX Text
INV.86.96

AutoCAD SHX Text
87.10

AutoCAD SHX Text
88.00

AutoCAD SHX Text
89.00

AutoCAD SHX Text
89.00

AutoCAD SHX Text
87.10

AutoCAD SHX Text
88.00

AutoCAD SHX Text
88.50

AutoCAD SHX Text
88.60

AutoCAD SHX Text
87.10

AutoCAD SHX Text
89.00

AutoCAD SHX Text
90.00

AutoCAD SHX Text
89.00

AutoCAD SHX Text
89.00

AutoCAD SHX Text
89.00

AutoCAD SHX Text
90.50

AutoCAD SHX Text
90.00

AutoCAD SHX Text
87.10

AutoCAD SHX Text
88.00

AutoCAD SHX Text
88.50

AutoCAD SHX Text
88.00

AutoCAD SHX Text
87.50

AutoCAD SHX Text
89.50

AutoCAD SHX Text
89.00

AutoCAD SHX Text
86.50

AutoCAD SHX Text
85.50

AutoCAD SHX Text
86.80

AutoCAD SHX Text
86.00

AutoCAD SHX Text
86.50

AutoCAD SHX Text
88.00

AutoCAD SHX Text
88.00

AutoCAD SHX Text
87.10

AutoCAD SHX Text
89.00

AutoCAD SHX Text
86.00

AutoCAD SHX Text
86.80

AutoCAD SHX Text
87.10

AutoCAD SHX Text
88.00

AutoCAD SHX Text
89.00

AutoCAD SHX Text
86.80

AutoCAD SHX Text
86.00

AutoCAD SHX Text
86.00

AutoCAD SHX Text
86.80

AutoCAD SHX Text
87.10

AutoCAD SHX Text
88.00

AutoCAD SHX Text
87.10

AutoCAD SHX Text
86.00

AutoCAD SHX Text
88.00

AutoCAD SHX Text
87.10

AutoCAD SHX Text
86.80

AutoCAD SHX Text
87.10

AutoCAD SHX Text
89.00

AutoCAD SHX Text
88.00

AutoCAD SHX Text
89.00

AutoCAD SHX Text
MH145

AutoCAD SHX Text
90.50

AutoCAD SHX Text
87.10

AutoCAD SHX Text
89.00

AutoCAD SHX Text
89.50

AutoCAD SHX Text
89.00

AutoCAD SHX Text
88.00

AutoCAD SHX Text
87.10

AutoCAD SHX Text
88.00

AutoCAD SHX Text
88.50

AutoCAD SHX Text
88.60

AutoCAD SHX Text
87.10

AutoCAD SHX Text
88.00

AutoCAD SHX Text
89.00

AutoCAD SHX Text
88.00

AutoCAD SHX Text
87.10

AutoCAD SHX Text
86.80

AutoCAD SHX Text
85.00

AutoCAD SHX Text
85.00

AutoCAD SHX Text
85.00

AutoCAD SHX Text
85.00

AutoCAD SHX Text
85.00

AutoCAD SHX Text
85.00

AutoCAD SHX Text
86.80

AutoCAD SHX Text
89.00

AutoCAD SHX Text
88.00

AutoCAD SHX Text
87.10

AutoCAD SHX Text
89.00

AutoCAD SHX Text
90.00

AutoCAD SHX Text
86.58

AutoCAD SHX Text
86.66

AutoCAD SHX Text
86.73

AutoCAD SHX Text
89.80

AutoCAD SHX Text
89.96

AutoCAD SHX Text
89.60

AutoCAD SHX Text
89.70

AutoCAD SHX Text
89.80

AutoCAD SHX Text
89.50

AutoCAD SHX Text
90.05

AutoCAD SHX Text
90.00

AutoCAD SHX Text
88.10

AutoCAD SHX Text
88.10

AutoCAD SHX Text
88.10

AutoCAD SHX Text
87.40

AutoCAD SHX Text
90.00

AutoCAD SHX Text
86.00

AutoCAD SHX Text
90.00

AutoCAD SHX Text
89.95

AutoCAD SHX Text
89.95

AutoCAD SHX Text
89.95

AutoCAD SHX Text
89.90

AutoCAD SHX Text
90.00

AutoCAD SHX Text
90.00

AutoCAD SHX Text
89.50

AutoCAD SHX Text
89.50

AutoCAD SHX Text
89.45

AutoCAD SHX Text
89.35

AutoCAD SHX Text
89.40

AutoCAD SHX Text
89.35

AutoCAD SHX Text
89.50

AutoCAD SHX Text
89.50

AutoCAD SHX Text
89.58

AutoCAD SHX Text
90.00

AutoCAD SHX Text
89.90

AutoCAD SHX Text
85.00

AutoCAD SHX Text
86.80

AutoCAD SHX Text
86.80

AutoCAD SHX Text
90.00

AutoCAD SHX Text
89.65

AutoCAD SHX Text
89.60

AutoCAD SHX Text
89.80

AutoCAD SHX Text
89.80

AutoCAD SHX Text
SRW

AutoCAD SHX Text
Frame

AutoCAD SHX Text
Shed

AutoCAD SHX Text
P&WF

AutoCAD SHX Text
P&WF

AutoCAD SHX Text
BF

AutoCAD SHX Text
BF

AutoCAD SHX Text
MH-ST

AutoCAD SHX Text
T\G=91.60

AutoCAD SHX Text
MH-S

AutoCAD SHX Text
T\G=91.60

AutoCAD SHX Text
E/P

AutoCAD SHX Text
E/P

AutoCAD SHX Text
E/P

AutoCAD SHX Text
E/P

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
C/L   Ditch

AutoCAD SHX Text
C/L   Ditch

AutoCAD SHX Text
C/L   Ditch

AutoCAD SHX Text
C/L   Ditch

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
C/L   Ditch

AutoCAD SHX Text
C/L   Ditch

AutoCAD SHX Text
C/L   Ditch

AutoCAD SHX Text
C/L     Ditch

AutoCAD SHX Text
C/L   Ditch

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
Gravel   Access   Road

AutoCAD SHX Text
Gravel   Access   Road

AutoCAD SHX Text
Gravel  Path

AutoCAD SHX Text
Gravel  Path

AutoCAD SHX Text
Gravel  Path

AutoCAD SHX Text
Gravel  Path

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
Heavy    Bush

AutoCAD SHX Text
Gravel   Access   Road

AutoCAD SHX Text
Gravel   Access   Road

AutoCAD SHX Text
C/L   Ditch

AutoCAD SHX Text
Gravel  Path

AutoCAD SHX Text
TOS

AutoCAD SHX Text
C/L   Ditch

AutoCAD SHX Text
C/L   Ditch

AutoCAD SHX Text
C/L   Ditch

AutoCAD SHX Text
C/L   Ditch

AutoCAD SHX Text
C/L   Ditch

AutoCAD SHX Text
C/L   Ditch

AutoCAD SHX Text
C/L   Ditch

AutoCAD SHX Text
C/L   Ditch

AutoCAD SHX Text
Gravel  Path

AutoCAD SHX Text
Gravel  Path

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
MH-S

AutoCAD SHX Text
T\G=90.23

AutoCAD SHX Text
MH-S

AutoCAD SHX Text
T\G=90.23

AutoCAD SHX Text
MH-S

AutoCAD SHX Text
MH-S

AutoCAD SHX Text
T\G=92.07

AutoCAD SHX Text
MH-S

AutoCAD SHX Text
T\G=92.63

AutoCAD SHX Text
MH-S

AutoCAD SHX Text
T\G=94.20

AutoCAD SHX Text
MH-S

AutoCAD SHX Text
T\G=93.99

AutoCAD SHX Text
MH-S

AutoCAD SHX Text
T\G=91.20

AutoCAD SHX Text
MH-ST

AutoCAD SHX Text
T\G=91.20

AutoCAD SHX Text
MH-ST

AutoCAD SHX Text
T\G=91.34

AutoCAD SHX Text
MH-S

AutoCAD SHX Text
T\G=91.42

AutoCAD SHX Text
MH-S

AutoCAD SHX Text
T\G=91.55

AutoCAD SHX Text
MH-ST

AutoCAD SHX Text
T\G=91.00

AutoCAD SHX Text
AN

AutoCAD SHX Text
UP

AutoCAD SHX Text
MH-ST

AutoCAD SHX Text
T\G=90.63

AutoCAD SHX Text
MH-ST

AutoCAD SHX Text
T\G=90.80

AutoCAD SHX Text
MH-ST

AutoCAD SHX Text
T\G=90.92

AutoCAD SHX Text
MH-S

AutoCAD SHX Text
T\G=91.02

AutoCAD SHX Text
MH-S

AutoCAD SHX Text
T\G=90.59

AutoCAD SHX Text
DI

AutoCAD SHX Text
DI

AutoCAD SHX Text
CSP

AutoCAD SHX Text
T\P=90.33

AutoCAD SHX Text
CSP

AutoCAD SHX Text
T\P=90.32

AutoCAD SHX Text
CSP

AutoCAD SHX Text
T\P=89.22

AutoCAD SHX Text
CSP

AutoCAD SHX Text
T\P=89.29

AutoCAD SHX Text
CSP

AutoCAD SHX Text
T\P=89.32

AutoCAD SHX Text
CSP

AutoCAD SHX Text
T\P=89.38

AutoCAD SHX Text
CSP

AutoCAD SHX Text
T\P=90.27

AutoCAD SHX Text
CSP

AutoCAD SHX Text
T\P=90.23

AutoCAD SHX Text
CSP

AutoCAD SHX Text
T\P=90.26

AutoCAD SHX Text
CSP

AutoCAD SHX Text
T\P=90.24

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
E/P

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
E/P

AutoCAD SHX Text
Asphalt

AutoCAD SHX Text
DITCH

AutoCAD SHX Text
CONC. PAD

AutoCAD SHX Text
BUS STOP

AutoCAD SHX Text
DITCH

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
400mm

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
300mm

AutoCAD SHX Text
DITCH

AutoCAD SHX Text
DITCH

AutoCAD SHX Text
DITCH

AutoCAD SHX Text
U/G MARKER

AutoCAD SHX Text
BF

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
500mm

AutoCAD SHX Text
400mm

AutoCAD SHX Text
GATE

AutoCAD SHX Text
GUARD RAIL

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
ASPHALT

AutoCAD SHX Text
500mm

AutoCAD SHX Text
SWALE

AutoCAD SHX Text
600mm

AutoCAD SHX Text
ASPHALT

AutoCAD SHX Text
200mm

AutoCAD SHX Text
300mm

AutoCAD SHX Text
ASPHALT

AutoCAD SHX Text
DITCH

AutoCAD SHX Text
DITCH

AutoCAD SHX Text
200mm

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
500mm

AutoCAD SHX Text
CLF

AutoCAD SHX Text
GATE

AutoCAD SHX Text
ASPHALT

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
500mm

AutoCAD SHX Text
GATE

AutoCAD SHX Text
CLF

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
DITCH

AutoCAD SHX Text
BF

AutoCAD SHX Text
ASPHALT

AutoCAD SHX Text
600mm

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
PAVING STONE

AutoCAD SHX Text
PAVING STONE

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
PLANTER

AutoCAD SHX Text
SIGN

AutoCAD SHX Text
DITCH

AutoCAD SHX Text
600mm

AutoCAD SHX Text
ASPHALT

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
SIGN

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
DITCH

AutoCAD SHX Text
PAVING STONE

AutoCAD SHX Text
ASPHALT PARKING

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
600mm

AutoCAD SHX Text
SIGN

AutoCAD SHX Text
SWALE

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
DITCH

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
ASPHALT PARKING

AutoCAD SHX Text
GRAVEL

AutoCAD SHX Text
600mm

AutoCAD SHX Text
PLANTER

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
SIGN

AutoCAD SHX Text
ASPHALT

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
ASPHALT

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
SIGN

AutoCAD SHX Text
BF

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
CONC.

AutoCAD SHX Text
DITCH

AutoCAD SHX Text
ASPHALT PARKING

AutoCAD SHX Text
CLF

AutoCAD SHX Text
750mm

AutoCAD SHX Text
750mm

AutoCAD SHX Text
600mm

AutoCAD SHX Text
DITCH (WATER LEVEL)

AutoCAD SHX Text
1400 X 4900 CONC. BOX CULVERT

AutoCAD SHX Text
BF

AutoCAD SHX Text
TB

AutoCAD SHX Text
AN

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
TB

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=92.76

AutoCAD SHX Text
VC

AutoCAD SHX Text
T\G=93.84

AutoCAD SHX Text
VC

AutoCAD SHX Text
T\G=93.56

AutoCAD SHX Text
AN

AutoCAD SHX Text
TB

AutoCAD SHX Text
BH

AutoCAD SHX Text
37-17

AutoCAD SHX Text
Elev=93.26

AutoCAD SHX Text
BH

AutoCAD SHX Text
35-17

AutoCAD SHX Text
Elev=93.23

AutoCAD SHX Text
BH

AutoCAD SHX Text
36-17

AutoCAD SHX Text
Elev=93.20

AutoCAD SHX Text
BH

AutoCAD SHX Text
34-17

AutoCAD SHX Text
Elev=93.39

AutoCAD SHX Text
BH

AutoCAD SHX Text
33-17

AutoCAD SHX Text
Elev=93.40

AutoCAD SHX Text
BH

AutoCAD SHX Text
32-17

AutoCAD SHX Text
Elev=93.39

AutoCAD SHX Text
BH

AutoCAD SHX Text
31-17

AutoCAD SHX Text
Elev=93.76

AutoCAD SHX Text
BH

AutoCAD SHX Text
30-17

AutoCAD SHX Text
Elev=94.98

AutoCAD SHX Text
BH

AutoCAD SHX Text
29-17

AutoCAD SHX Text
Elev=96.10

AutoCAD SHX Text
BH

AutoCAD SHX Text
28-17

AutoCAD SHX Text
Elev=97.62

AutoCAD SHX Text
BH

AutoCAD SHX Text
27-17

AutoCAD SHX Text
Elev=99.19

AutoCAD SHX Text
BH

AutoCAD SHX Text
26-17

AutoCAD SHX Text
Elev=100.52

AutoCAD SHX Text
BH

AutoCAD SHX Text
25-17

AutoCAD SHX Text
Elev=102.12

AutoCAD SHX Text
CM

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
T\G=93.71

AutoCAD SHX Text
DRAIN

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-C

AutoCAD SHX Text
PO-C

AutoCAD SHX Text
W INV.=92.76

AutoCAD SHX Text
E INV.=92.94

AutoCAD SHX Text
CB

AutoCAD SHX Text
INV.=93.20

AutoCAD SHX Text
CB

AutoCAD SHX Text
PO-C

AutoCAD SHX Text
PO-C

AutoCAD SHX Text
MH

AutoCAD SHX Text
T\G=94.62

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
CPP

AutoCAD SHX Text
Inv=98.17

AutoCAD SHX Text
CPP

AutoCAD SHX Text
Inv=98.38

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
CPP

AutoCAD SHX Text
Inv=98.98

AutoCAD SHX Text
CPP

AutoCAD SHX Text
Inv=99.30

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
AN

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-M

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
MH

AutoCAD SHX Text
T\G=94.60

AutoCAD SHX Text
MH

AutoCAD SHX Text
T\G=94.59

AutoCAD SHX Text
PO-W

AutoCAD SHX Text
TB

AutoCAD SHX Text
TB

AutoCAD SHX Text
TB-T

AutoCAD SHX Text
MH-ST

AutoCAD SHX Text
T\G=93.51

AutoCAD SHX Text
MH-ST

AutoCAD SHX Text
T\G=93.70

AutoCAD SHX Text
TB

AutoCAD SHX Text
TB

AutoCAD SHX Text
TB

AutoCAD SHX Text
TB

AutoCAD SHX Text
TB-C

AutoCAD SHX Text
TB-C

AutoCAD SHX Text
TB-B

AutoCAD SHX Text
TB-B

AutoCAD SHX Text
TB-B

AutoCAD SHX Text
MH-T

AutoCAD SHX Text
T\G=94.65

AutoCAD SHX Text
MH-T

AutoCAD SHX Text
T\G=94.34

AutoCAD SHX Text
MH-T

AutoCAD SHX Text
T\G=

AutoCAD SHX Text
MH-T

AutoCAD SHX Text
T\G=94.77

AutoCAD SHX Text
MH-T

AutoCAD SHX Text
T\G=95.00

AutoCAD SHX Text
MH-T

AutoCAD SHX Text
T\G=94.35

AutoCAD SHX Text
MH-T

AutoCAD SHX Text
T\G=93.76

AutoCAD SHX Text
MH-T

AutoCAD SHX Text
T\G=94.08

AutoCAD SHX Text
MH-T

AutoCAD SHX Text
T\G=93.65

AutoCAD SHX Text
MH-T

AutoCAD SHX Text
T\G=93.29

AutoCAD SHX Text
MH-T

AutoCAD SHX Text
T\G=93.34

AutoCAD SHX Text
MH-T

AutoCAD SHX Text
T\G=93.51

AutoCAD SHX Text
MH-T

AutoCAD SHX Text
T\G=93.11

AutoCAD SHX Text
MH-T

AutoCAD SHX Text
T\G=93.07

AutoCAD SHX Text
MH-T

AutoCAD SHX Text
T\G=93.13

AutoCAD SHX Text
MH-S

AutoCAD SHX Text
T\G=94.50

AutoCAD SHX Text
MH-B

AutoCAD SHX Text
T\G=93.82

AutoCAD SHX Text
MH-B

AutoCAD SHX Text
T\G=93.79

AutoCAD SHX Text
MH-B

AutoCAD SHX Text
T\G=92.45

AutoCAD SHX Text
MH-B

AutoCAD SHX Text
T\G=98.10

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=92.17

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=92.42

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=92.00

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=91.84

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=91.66

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=91.43

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=91.44

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=91.29

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=100.23

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=100.22

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=98.93

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=98.75

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=99.96

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=100.12

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=99.89

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=99.85

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=99.48

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=99.42

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=99.41

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=99.28

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=99.08

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=98.99

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=98.74

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=98.62

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=96.30

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=95.83

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=97.56

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=97.87

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=95.65

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=95.36

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=92.56

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=93.15

AutoCAD SHX Text
400mm CSP

AutoCAD SHX Text
Inv=93.03

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=91.29

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=91.30

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=91.18

AutoCAD SHX Text
CSP

AutoCAD SHX Text
Inv=91.21

AutoCAD SHX Text
SIB

AutoCAD SHX Text
SIB

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
WV

AutoCAD SHX Text
SP

AutoCAD SHX Text
MH

AutoCAD SHX Text
T\G=92.83

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
HH

AutoCAD SHX Text
FH

AutoCAD SHX Text
FH

AutoCAD SHX Text
FH

AutoCAD SHX Text
FH

AutoCAD SHX Text
FH

AutoCAD SHX Text
FH

AutoCAD SHX Text
T\G=93.69

AutoCAD SHX Text
CB

AutoCAD SHX Text
B

AutoCAD SHX Text
B

AutoCAD SHX Text
B

AutoCAD SHX Text
B

AutoCAD SHX Text
AN

AutoCAD SHX Text
AN

AutoCAD SHX Text
AN

AutoCAD SHX Text
AN

AutoCAD SHX Text
AN

AutoCAD SHX Text
AN

AutoCAD SHX Text
AN

AutoCAD SHX Text
AN

AutoCAD SHX Text
AN

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
C/L   Ditch

AutoCAD SHX Text
C/L   Ditch

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
BOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
TOS

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
FERNSIDE    STREET

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
11

AutoCAD SHX Text
12

AutoCAD SHX Text
SCHOOL

AutoCAD SHX Text
MIXED USE

AutoCAD SHX Text
MIXED USE

AutoCAD SHX Text
PARK

AutoCAD SHX Text
PARK

AutoCAD SHX Text
DC

AutoCAD SHX Text
FERNSIDE    STREET

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
11

AutoCAD SHX Text
12

AutoCAD SHX Text
BLOCK   24

AutoCAD SHX Text
BLOCK   23

AutoCAD SHX Text
BLOCK   25

AutoCAD SHX Text
BLOCK   22

AutoCAD SHX Text
BLOCK 32

AutoCAD SHX Text
BLOCK  29

AutoCAD SHX Text
BLOCK 21

AutoCAD SHX Text
BLOCK 20

AutoCAD SHX Text
BLOCK 19

AutoCAD SHX Text
BLOCK 18

AutoCAD SHX Text
BLOCK 17

AutoCAD SHX Text
BLOCK 16

AutoCAD SHX Text
BLOCK 15

AutoCAD SHX Text
BLOCK 14

AutoCAD SHX Text
BLOCK 13

AutoCAD SHX Text
BLOCK 12

AutoCAD SHX Text
BLOCK 11

AutoCAD SHX Text
BLOCK 10

AutoCAD SHX Text
BLOCK 9

AutoCAD SHX Text
BLOCK 8

AutoCAD SHX Text
BLOCK 7

AutoCAD SHX Text
BLOCK 6

AutoCAD SHX Text
BLOCK 5

AutoCAD SHX Text
BLOCK 4

AutoCAD SHX Text
BLOCK 3

AutoCAD SHX Text
BLOCK 2

AutoCAD SHX Text
BLOCK 1

AutoCAD SHX Text
BLOCK 33

AutoCAD SHX Text
BLOCK  27

AutoCAD SHX Text
BLOCK   26

AutoCAD SHX Text
BLOCK 31

AutoCAD SHX Text
1.8m CONCRETE SIDEWALK

AutoCAD SHX Text
1.8m CONCRETE SIDEWALK

AutoCAD SHX Text
1.8m CONCRETE SIDEWALK

AutoCAD SHX Text
1.8m CONCRETE SIDEWALK

AutoCAD SHX Text
1.8m CONCRETE SIDEWALK

AutoCAD SHX Text
1.8m CONCRETE SIDEWALK

AutoCAD SHX Text
1.8m CONCRETE SIDEWALK

AutoCAD SHX Text
1.8m CONCRETE SIDEWALK

AutoCAD SHX Text
1.8m CONCRETE SIDEWALK

AutoCAD SHX Text
1.8m CONCRETE SIDEWALK

AutoCAD SHX Text
2.0m ASPHALT PATHWAY

AutoCAD SHX Text
1.8m CONCRETE SIDEWALK

AutoCAD SHX Text
1.8m CONCRETE SIDEWALK

AutoCAD SHX Text
1.8m CONCRETE SIDEWALK

AutoCAD SHX Text
1.8m CONCRETE SIDEWALK

AutoCAD SHX Text
1.8m CONCRETE SIDEWALK

AutoCAD SHX Text
1.8m CONCRETE SIDEWALK

AutoCAD SHX Text
1.8m CONCRETE SIDEWALK

AutoCAD SHX Text
1.8m CONCRETE SIDEWALK

AutoCAD SHX Text
1.8m CONCRETE SIDEWALK

AutoCAD SHX Text
3.0m ASPHALT PATHWAY

AutoCAD SHX Text
3.0m ASPHALT PATHWAY

AutoCAD SHX Text
R50

AutoCAD SHX Text
R15

AutoCAD SHX Text
R15

AutoCAD SHX Text
R15

AutoCAD SHX Text
R15

AutoCAD SHX Text
R53.75

AutoCAD SHX Text
R100

AutoCAD SHX Text
R83.75

AutoCAD SHX Text
R300

AutoCAD SHX Text
CMB

AutoCAD SHX Text
DC

AutoCAD SHX Text
CMB

AutoCAD SHX Text
DC

AutoCAD SHX Text
CMB

AutoCAD SHX Text
DC

AutoCAD SHX Text
CMB

AutoCAD SHX Text
DC

AutoCAD SHX Text
CMB

AutoCAD SHX Text
DC

AutoCAD SHX Text
CMB

AutoCAD SHX Text
DC

AutoCAD SHX Text
CMB

AutoCAD SHX Text
DC

AutoCAD SHX Text
CMB

AutoCAD SHX Text
DC

AutoCAD SHX Text
CMB

AutoCAD SHX Text
DC

AutoCAD SHX Text
CMB

AutoCAD SHX Text
DC

AutoCAD SHX Text
CMB

AutoCAD SHX Text
DC

AutoCAD SHX Text
CMB

AutoCAD SHX Text
DC

AutoCAD SHX Text
20

AutoCAD SHX Text
21

AutoCAD SHX Text
22

AutoCAD SHX Text
23

AutoCAD SHX Text
24

AutoCAD SHX Text
25

AutoCAD SHX Text
26

AutoCAD SHX Text
27

AutoCAD SHX Text
28

AutoCAD SHX Text
29

AutoCAD SHX Text
30

AutoCAD SHX Text
31

AutoCAD SHX Text
32

AutoCAD SHX Text
33

AutoCAD SHX Text
34

AutoCAD SHX Text
137

AutoCAD SHX Text
136

AutoCAD SHX Text
135

AutoCAD SHX Text
134

AutoCAD SHX Text
133

AutoCAD SHX Text
132

AutoCAD SHX Text
131

AutoCAD SHX Text
130

AutoCAD SHX Text
129

AutoCAD SHX Text
128

AutoCAD SHX Text
127

AutoCAD SHX Text
1

AutoCAD SHX Text
2

AutoCAD SHX Text
3

AutoCAD SHX Text
4

AutoCAD SHX Text
5

AutoCAD SHX Text
6

AutoCAD SHX Text
7

AutoCAD SHX Text
8

AutoCAD SHX Text
9

AutoCAD SHX Text
10

AutoCAD SHX Text
11

AutoCAD SHX Text
12

AutoCAD SHX Text
13

AutoCAD SHX Text
14

AutoCAD SHX Text
16

AutoCAD SHX Text
15

AutoCAD SHX Text
17

AutoCAD SHX Text
18

AutoCAD SHX Text
231

AutoCAD SHX Text
230

AutoCAD SHX Text
229

AutoCAD SHX Text
228

AutoCAD SHX Text
227

AutoCAD SHX Text
226

AutoCAD SHX Text
225

AutoCAD SHX Text
224

AutoCAD SHX Text
223

AutoCAD SHX Text
222

AutoCAD SHX Text
221

AutoCAD SHX Text
220

AutoCAD SHX Text
219

AutoCAD SHX Text
218

AutoCAD SHX Text
217

AutoCAD SHX Text
216

AutoCAD SHX Text
215

AutoCAD SHX Text
214

AutoCAD SHX Text
213

AutoCAD SHX Text
212

AutoCAD SHX Text
200

AutoCAD SHX Text
199

AutoCAD SHX Text
198

AutoCAD SHX Text
190

AutoCAD SHX Text
191

AutoCAD SHX Text
192

AutoCAD SHX Text
193

AutoCAD SHX Text
194

AutoCAD SHX Text
196

AutoCAD SHX Text
47

AutoCAD SHX Text
48

AutoCAD SHX Text
50

AutoCAD SHX Text
51

AutoCAD SHX Text
52

AutoCAD SHX Text
53

AutoCAD SHX Text
54

AutoCAD SHX Text
55

AutoCAD SHX Text
56

AutoCAD SHX Text
57

AutoCAD SHX Text
58

AutoCAD SHX Text
60

AutoCAD SHX Text
63

AutoCAD SHX Text
64

AutoCAD SHX Text
66

AutoCAD SHX Text
67

AutoCAD SHX Text
68

AutoCAD SHX Text
69

AutoCAD SHX Text
70

AutoCAD SHX Text
71

AutoCAD SHX Text
73

AutoCAD SHX Text
74

AutoCAD SHX Text
75

AutoCAD SHX Text
76

AutoCAD SHX Text
77

AutoCAD SHX Text
78

AutoCAD SHX Text
79

AutoCAD SHX Text
80

AutoCAD SHX Text
81

AutoCAD SHX Text
82

AutoCAD SHX Text
83

AutoCAD SHX Text
84

AutoCAD SHX Text
85

AutoCAD SHX Text
86

AutoCAD SHX Text
87

AutoCAD SHX Text
88

AutoCAD SHX Text
89

AutoCAD SHX Text
90

AutoCAD SHX Text
93

AutoCAD SHX Text
94

AutoCAD SHX Text
95

AutoCAD SHX Text
96

AutoCAD SHX Text
97

AutoCAD SHX Text
98

AutoCAD SHX Text
99

AutoCAD SHX Text
100

AutoCAD SHX Text
101

AutoCAD SHX Text
102

AutoCAD SHX Text
103

AutoCAD SHX Text
104

AutoCAD SHX Text
105

AutoCAD SHX Text
106

AutoCAD SHX Text
181

AutoCAD SHX Text
183

AutoCAD SHX Text
184

AutoCAD SHX Text
187

AutoCAD SHX Text
197

AutoCAD SHX Text
126

AutoCAD SHX Text
125

AutoCAD SHX Text
203

AutoCAD SHX Text
202

AutoCAD SHX Text
201

AutoCAD SHX Text
124

AutoCAD SHX Text
123

AutoCAD SHX Text
122

AutoCAD SHX Text
121

AutoCAD SHX Text
189

AutoCAD SHX Text
195

AutoCAD SHX Text
49

AutoCAD SHX Text
59

AutoCAD SHX Text
65

AutoCAD SHX Text
72

AutoCAD SHX Text
182

AutoCAD SHX Text
188

AutoCAD SHX Text
186

AutoCAD SHX Text
185

AutoCAD SHX Text
19

AutoCAD SHX Text
35

AutoCAD SHX Text
36

AutoCAD SHX Text
37

AutoCAD SHX Text
38

AutoCAD SHX Text
39

AutoCAD SHX Text
40

AutoCAD SHX Text
41

AutoCAD SHX Text
42

AutoCAD SHX Text
43

AutoCAD SHX Text
44

AutoCAD SHX Text
45

AutoCAD SHX Text
46

AutoCAD SHX Text
61

AutoCAD SHX Text
62

AutoCAD SHX Text
91

AutoCAD SHX Text
92

AutoCAD SHX Text
180

AutoCAD SHX Text
179

AutoCAD SHX Text
178

AutoCAD SHX Text
177

AutoCAD SHX Text
176

AutoCAD SHX Text
175

AutoCAD SHX Text
174

AutoCAD SHX Text
173

AutoCAD SHX Text
172

AutoCAD SHX Text
171

AutoCAD SHX Text
170

AutoCAD SHX Text
169

AutoCAD SHX Text
168

AutoCAD SHX Text
167

AutoCAD SHX Text
166

AutoCAD SHX Text
165

AutoCAD SHX Text
138

AutoCAD SHX Text
139

AutoCAD SHX Text
140

AutoCAD SHX Text
141

AutoCAD SHX Text
142

AutoCAD SHX Text
143

AutoCAD SHX Text
144

AutoCAD SHX Text
145

AutoCAD SHX Text
146

AutoCAD SHX Text
147

AutoCAD SHX Text
148

AutoCAD SHX Text
149

AutoCAD SHX Text
150

AutoCAD SHX Text
151

AutoCAD SHX Text
152

AutoCAD SHX Text
153

AutoCAD SHX Text
154

AutoCAD SHX Text
155

AutoCAD SHX Text
156

AutoCAD SHX Text
157

AutoCAD SHX Text
158

AutoCAD SHX Text
159

AutoCAD SHX Text
160

AutoCAD SHX Text
161

AutoCAD SHX Text
162

AutoCAD SHX Text
163

AutoCAD SHX Text
164

AutoCAD SHX Text
211

AutoCAD SHX Text
210

AutoCAD SHX Text
209

AutoCAD SHX Text
208

AutoCAD SHX Text
207

AutoCAD SHX Text
206

AutoCAD SHX Text
205

AutoCAD SHX Text
204

AutoCAD SHX Text
107

AutoCAD SHX Text
108

AutoCAD SHX Text
109

AutoCAD SHX Text
110

AutoCAD SHX Text
111

AutoCAD SHX Text
112

AutoCAD SHX Text
113

AutoCAD SHX Text
114

AutoCAD SHX Text
115

AutoCAD SHX Text
116

AutoCAD SHX Text
117

AutoCAD SHX Text
118

AutoCAD SHX Text
119

AutoCAD SHX Text
120

AutoCAD SHX Text
232

AutoCAD SHX Text
233

AutoCAD SHX Text
234

AutoCAD SHX Text
235

AutoCAD SHX Text
236

AutoCAD SHX Text
237

AutoCAD SHX Text
238

AutoCAD SHX Text
239

AutoCAD SHX Text
240

AutoCAD SHX Text
241

AutoCAD SHX Text
242

AutoCAD SHX Text
243

AutoCAD SHX Text
244

AutoCAD SHX Text
245

AutoCAD SHX Text
246

AutoCAD SHX Text
247

AutoCAD SHX Text
248

AutoCAD SHX Text
249

AutoCAD SHX Text
250

AutoCAD SHX Text
251

AutoCAD SHX Text
252

AutoCAD SHX Text
253

AutoCAD SHX Text
254

AutoCAD SHX Text
255

AutoCAD SHX Text
256

AutoCAD SHX Text
257

AutoCAD SHX Text
258

AutoCAD SHX Text
259

AutoCAD SHX Text
260

AutoCAD SHX Text
261

AutoCAD SHX Text
262

AutoCAD SHX Text
263

AutoCAD SHX Text
264

AutoCAD SHX Text
265

AutoCAD SHX Text
266

AutoCAD SHX Text
267

AutoCAD SHX Text
268

AutoCAD SHX Text
269

AutoCAD SHX Text
270

AutoCAD SHX Text
271

AutoCAD SHX Text
272

AutoCAD SHX Text
273

AutoCAD SHX Text
274

AutoCAD SHX Text
275

AutoCAD SHX Text
276

AutoCAD SHX Text
277

AutoCAD SHX Text
278

AutoCAD SHX Text
279

AutoCAD SHX Text
280

AutoCAD SHX Text
281

AutoCAD SHX Text
282

AutoCAD SHX Text
283

AutoCAD SHX Text
284

AutoCAD SHX Text
285

AutoCAD SHX Text
286

AutoCAD SHX Text
287

AutoCAD SHX Text
288

AutoCAD SHX Text
289

AutoCAD SHX Text
290

AutoCAD SHX Text
291

AutoCAD SHX Text
124

AutoCAD SHX Text
J:\103557_KellamLands\5.9 Drawings\59civil\layouts\400 SANITARY DRAINAGE AREA PLAN.dwg Layout Name: 400 SANITARY DRAINAGE AREA PLAN Plot Style: AIA STANDARD-HALF.CTB Plot Scale: 1:76.2 Plotted At: 5/30/2018 12:00 PM Last Saved  Layout Name: 400 SANITARY DRAINAGE AREA PLAN Plot Style: AIA STANDARD-HALF.CTB Plot Scale: 1:76.2 Plotted At: 5/30/2018 12:00 PM Last Saved 400 SANITARY DRAINAGE AREA PLAN Plot Style: AIA STANDARD-HALF.CTB Plot Scale: 1:76.2 Plotted At: 5/30/2018 12:00 PM Last Saved  Plot Style: AIA STANDARD-HALF.CTB Plot Scale: 1:76.2 Plotted At: 5/30/2018 12:00 PM Last Saved AIA STANDARD-HALF.CTB Plot Scale: 1:76.2 Plotted At: 5/30/2018 12:00 PM Last Saved  Plot Scale: 1:76.2 Plotted At: 5/30/2018 12:00 PM Last Saved 1:76.2 Plotted At: 5/30/2018 12:00 PM Last Saved  Plotted At: 5/30/2018 12:00 PM Last Saved 5/30/2018 12:00 PM Last Saved  12:00 PM Last Saved 12:00 PM Last Saved  Last Saved By: MMILNE Last Saved At: May. 30, 18 MMILNE Last Saved At: May. 30, 18  Last Saved At: May. 30, 18 May. 30, 18 

AutoCAD SHX Text
J. I. MOFFATT

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
E

AutoCAD SHX Text
F

AutoCAD SHX Text
O

AutoCAD SHX Text
R

AutoCAD SHX Text
P

AutoCAD SHX Text
D

AutoCAD SHX Text
E

AutoCAD SHX Text
S

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
C

AutoCAD SHX Text
I

AutoCAD SHX Text
L

AutoCAD SHX Text
O

AutoCAD SHX Text
E

AutoCAD SHX Text
C

AutoCAD SHX Text
N

AutoCAD SHX Text
I

AutoCAD SHX Text
V

AutoCAD SHX Text
O

AutoCAD SHX Text
R

AutoCAD SHX Text
P

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
N

AutoCAD SHX Text
I

AutoCAD SHX Text
G

AutoCAD SHX Text
N

AutoCAD SHX Text
E

AutoCAD SHX Text
L

AutoCAD SHX Text
A

AutoCAD SHX Text
N

AutoCAD SHX Text
O

AutoCAD SHX Text
I

AutoCAD SHX Text
O

AutoCAD SHX Text
I

AutoCAD SHX Text
R

AutoCAD SHX Text
A

AutoCAD SHX Text
T

AutoCAD SHX Text
N

AutoCAD SHX Text
O

AutoCAD SHX Text
F

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
C

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
DC

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
D

AutoCAD SHX Text
F

AutoCAD SHX Text
86.50

AutoCAD SHX Text
85.50

AutoCAD SHX Text
86.80

AutoCAD SHX Text
90.00

AutoCAD SHX Text
86.00

AutoCAD SHX Text
88.00

AutoCAD SHX Text
87.10

AutoCAD SHX Text
86.80

AutoCAD SHX Text
89.00

AutoCAD SHX Text
86.00

AutoCAD SHX Text
86.50

AutoCAD SHX Text
88.00

AutoCAD SHX Text
88.00

AutoCAD SHX Text
87.10

AutoCAD SHX Text
90.00

AutoCAD SHX Text
89.00

AutoCAD SHX Text
86.00

AutoCAD SHX Text
86.80

AutoCAD SHX Text
87.10

AutoCAD SHX Text
88.00

AutoCAD SHX Text
89.00

AutoCAD SHX Text
90.00

AutoCAD SHX Text
86.80

AutoCAD SHX Text
86.00

AutoCAD SHX Text
86.00

AutoCAD SHX Text
86.80

AutoCAD SHX Text
87.10

AutoCAD SHX Text
86.00

AutoCAD SHX Text
88.00

AutoCAD SHX Text
87.10

AutoCAD SHX Text
86.00

AutoCAD SHX Text
88.00

AutoCAD SHX Text
87.10

AutoCAD SHX Text
86.80

AutoCAD SHX Text
87.10

AutoCAD SHX Text
89.00

AutoCAD SHX Text
88.00

AutoCAD SHX Text
89.00

AutoCAD SHX Text
90.00

AutoCAD SHX Text
MH145

AutoCAD SHX Text
90.50

AutoCAD SHX Text
87.10

AutoCAD SHX Text
89.00

AutoCAD SHX Text
89.50

AutoCAD SHX Text
89.00

AutoCAD SHX Text
88.00

AutoCAD SHX Text
87.10

AutoCAD SHX Text
88.00

AutoCAD SHX Text
88.50

AutoCAD SHX Text
88.60

AutoCAD SHX Text
87.10

AutoCAD SHX Text
88.00

AutoCAD SHX Text
89.00

AutoCAD SHX Text
88.00

AutoCAD SHX Text
87.10

AutoCAD SHX Text
86.80

AutoCAD SHX Text
85.00

AutoCAD SHX Text
85.00

AutoCAD SHX Text
87.60

AutoCAD SHX Text
85.00

AutoCAD SHX Text
85.00

AutoCAD SHX Text
87.60

AutoCAD SHX Text
85.00

AutoCAD SHX Text
85.00

AutoCAD SHX Text
85.00

AutoCAD SHX Text
85.00

AutoCAD SHX Text
86.80

AutoCAD SHX Text
89.90

AutoCAD SHX Text
89.00

AutoCAD SHX Text
88.00

AutoCAD SHX Text
87.10

AutoCAD SHX Text
89.00

AutoCAD SHX Text
90.00

AutoCAD SHX Text
KEY PLAN NTS

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
E

AutoCAD SHX Text
E

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
B

AutoCAD SHX Text
B

AutoCAD SHX Text
C

AutoCAD SHX Text
C

AutoCAD SHX Text
G

AutoCAD SHX Text
G

AutoCAD SHX Text
DC

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
A

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
DC

AutoCAD SHX Text
D

AutoCAD SHX Text
F

AutoCAD SHX Text
86.50

AutoCAD SHX Text
85.50

AutoCAD SHX Text
86.80

AutoCAD SHX Text
90.00

AutoCAD SHX Text
86.00

AutoCAD SHX Text
88.00

AutoCAD SHX Text
87.10

AutoCAD SHX Text
86.80

AutoCAD SHX Text
89.00

AutoCAD SHX Text
86.00

AutoCAD SHX Text
86.50

AutoCAD SHX Text
88.00

AutoCAD SHX Text
88.00

AutoCAD SHX Text
87.10

AutoCAD SHX Text
90.00

AutoCAD SHX Text
89.00

AutoCAD SHX Text
86.00

AutoCAD SHX Text
86.80

AutoCAD SHX Text
87.10

AutoCAD SHX Text
88.00

AutoCAD SHX Text
89.00

AutoCAD SHX Text
90.00

AutoCAD SHX Text
86.80

AutoCAD SHX Text
86.00

AutoCAD SHX Text
86.00

AutoCAD SHX Text
86.80

AutoCAD SHX Text
87.10

AutoCAD SHX Text
86.00

AutoCAD SHX Text
88.00

AutoCAD SHX Text
87.10

AutoCAD SHX Text
86.00

AutoCAD SHX Text
88.00

AutoCAD SHX Text
87.10

AutoCAD SHX Text
86.80

AutoCAD SHX Text
87.10

AutoCAD SHX Text
89.00

AutoCAD SHX Text
88.00

AutoCAD SHX Text
89.00

AutoCAD SHX Text
90.00

AutoCAD SHX Text
MH145

AutoCAD SHX Text
90.50

AutoCAD SHX Text
87.10

AutoCAD SHX Text
89.00

AutoCAD SHX Text
89.50

AutoCAD SHX Text
89.00

AutoCAD SHX Text
88.00

AutoCAD SHX Text
87.10

AutoCAD SHX Text
88.00

AutoCAD SHX Text
88.50

AutoCAD SHX Text
88.60

AutoCAD SHX Text
87.10

AutoCAD SHX Text
88.00

AutoCAD SHX Text
89.00

AutoCAD SHX Text
88.00

AutoCAD SHX Text
87.10

AutoCAD SHX Text
86.80

AutoCAD SHX Text
85.00

AutoCAD SHX Text
85.00

AutoCAD SHX Text
87.60

AutoCAD SHX Text
85.00

AutoCAD SHX Text
85.00

AutoCAD SHX Text
87.60

AutoCAD SHX Text
85.00

AutoCAD SHX Text
85.00

AutoCAD SHX Text
85.00

AutoCAD SHX Text
85.00

AutoCAD SHX Text
86.80

AutoCAD SHX Text
89.90

AutoCAD SHX Text
89.00

AutoCAD SHX Text
88.00

AutoCAD SHX Text
87.10

AutoCAD SHX Text
89.00

AutoCAD SHX Text
90.00

AutoCAD SHX Text
KEY PLAN NTS

AutoCAD SHX Text
SEE 010, 011, 012 FOR NOTES, LEGEND, CB TABLE, STREET SECTIONS AND DETAILS


CowanComercl\5.9 Drawings\59civil\layouts\C—400.dwg Layout Name: C—400 SANITARY DRAINAGE Plot Style: AIA STANDARD—FULL.CTB Plot Scale: 1:25.4 Plotted At: 2/4/2019 10:43 AM Last Saved By: DSIURNA Last Saved At: Feb. 4,

J:\116871

S
% T
\ S
o
’ KEY PLAN
o (NTS)
/Ob HH
N [ NOTES:
— \ : . SEE DRAWING C-010 FOR ADDITIONAL DETAILS AND
INV= ' o NOTES.
0997~46 B— L ==
a Ls"“/ — 2. SITE BENCHMARK TO BE OBTAINED FROM LEGAL
.' \ SURVEYOR ANNIS, O'SULLIVAN, VOLLEBEKK LTD.
LY —_— ﬁf\\\\\\\\\\\\\
—_ - \ b .
. Eng;NK‘gTﬁ;;E\\\\\\\\\\\\\“‘\\~\
LEGEND :
14.0m — 600mmz—CSP 0 N_H\<— AREA NUMBER
/ z B v SN N T "_\ R10085 1.01|COM|—==—— LAND USE / POPULATION
\91.76»1\/_ T . - § S \___ AREAINHECTARES
W . T ,/\\\ ~FUTURE SIDEWALR = _—
AN 91537;;‘~~§\ , 0. BANK STREES R500 — —~=——— AREA IN HECTARES
= ! ' M - PBP LAND USE TYPE
R [ af. - PBP PRESTIGE BUSINESS
SRV, I8 /I PARK - 35 000 lis/ha
ROOM e S / IND LIGHT INDUSTRIAL - 35 000 l/s/h
i ' H L / SA105A\ i COoM COMMERCIAL - 28 000 I/S/haS :
. X ROW RIGHT OF WAY
i ’,'}_’ b 0.03kcom (INFILTRATION FLOW ONLY)
ﬂ_DEB EWORTH] DR. !_%_: o B —— DRAINAGE AREA LIMITS
i 0.07ICOM N ! | ;T R ’ T r EXISTING DRAINAGE AREA
Q B oo . g I LIMITS
L) PATIO : 5 3 o P lse T
3 ok 1O, [ 3 O 14
' g W : =9 i3 L % l (SMOIAY = -
-~ - A1 . B
- - - - ] o . 0.03CoM } | 0.09IcOM|—* -
: | q
== S L 101 SHUTTLEWORTH DR. AN lﬁ °
— = . ‘
= o = g 200mm2, :
=R i = COFT AL N N, :
N S , B ‘C_> SA101C\ - 7
= i T 0.21/COM A
0.20ICOM = g : = 4 | REVISED AS PER NEW SITE PLAN el 20100122
f ' » 2 E SUBMISSION FOR STEFN —
- : 105 SHUTTLEWORTH DR. ° RBJ 01:
‘] 4 g - QES;OE;A/L_S PER NEW SITE PLAN i R
é}" N B S 2 | AND GITY COMMENTS TRB| 2018:11:14
T 20'0 @ C'g L 1 ISSUED FOR SPA T.R.B{ 2018:07:12
mm _ g [ 7
F HT13A MH112A 2 & / = o o035 & y I = e il
| T~ e “ \ [« = —= : ’ = .
= o o
1.8M HIGH SCREEN—___| ; @ — — N * 200nmo 200mma rd 200mm®
T @ / SA113\ FIRE ROU §,~' IH104A FIRE ROUTE MHI01A URBANDALE
L= .| [o17lcom > =y ar
: ~ — i 9 8 — — CORPORATION
oG [ 7 : g ' = = TN LT
“ “ E [e . § 5...7 o\ | SA101D E ; y ©
S © [ 0.12Jcom S —
Ps . & | [ OM S —
I T [ b ~N 2} [ bC Bc
| | SRR P [ I3 = 56 I\ g e 1 IBIGROUP
| | o LAY — 400 — 333 Preston Street
PATIO — A S . £ [ =~ - - - - - - - - I B I Ottawa ON K1S 5N4 Canada
110 SHUTTLEWORTH DR 4o i e y tel 613 225 1311 fax 613 225 9868
) oLs = i ‘ PEDESTRIAN ACCESS TO | ] ibigroup.com
= /////_______FUTURE RESIDENTIAL
~—ORDER BOARD — — Q” D,
I BLDG E [ 200mmg 5 ég < K j ! ;
] /o m orotect T
0.02[COM MHA114A Q. S N @ 5LDG B roject Title
— < ) =X 0.10COM ( T~ e
:254? - i 111 bromdeem ok TH DR. ! 8 1.8M HIGH FENCE Cowan’s
E o g B o
fie |
o ' PLAZA
— @ o — EEEE— ! I //""\\ ; 4791 BANK STREET
PICK UP WINDOW—\ § Ao serv SA101B @
)J mQ v*a - SA1 04 — I I I JI DC 0.1 9 COM F—Jc
[ 0.05ICOM
Q Y
\ g "1 T. R. BRULE
4y 0-W
\ s [ ) L ), >
S 4 O// L
Wﬁ // ég' 5?55 g O%Eopwsv
| (J < L / 1.8M HIG
1‘ 8M HIGH FENCE—/ ]_| Q gS = 4 Drawing Title
S ha
121 ' L - SANITARY DRAINAGE
( s COW RESIDENFHAL AREA PLAN
S —r [ : 1 1035!

Scale
1:300
APPROVED J REFUSED ]
Design Date
THIS DAY OF 20 J.B. JUNE 2018
Drawn Checked
D.P.S. T.R.B.
DON HERWEYER, MCIP, RPP i :
Project No. Drawing No.
MANAGER, DEVELOPMENT REVIEW - SOUTH
PLANNING, INFRASTRUCTURE & ECONOMIC
DEVELOPMENT DEPARTMENT, CITY OF OTTAWA 1 1687 1 C-4OO

#17750

D07-12-18-0109



I 1 1BIGROUP SANITARY SEWER DESIGN SHEET

400-333 Preston Street
I B I Ottawa, Ontario K1S 5N4 Canada Cowan's Grove Plaza
tel 613 225 1311 fax 613 225 9868 CITY OF OTTAWA
I—I ibigroup.com Urbandale
LOCATION RESIDENTIAL ICI AREAS INFILTRATION ALLOWANCE FIXED FLOW (L TOTAL PROPOSED SEWER DESIGN
AREA UNIT TYPES AREA POPULATION RES PEAK AREA (Ha) ICI PEAK AREA (Ha) FLOW (Ls) FLOW | CAPACITY | LENGTH DIA SLOPE | VELOCITY AVAILABLE
FROM TO w/ Units \w/o Units PEAK FLOW INSTITUTIONAL COMMERCIAL INDUSTRIAL PEAK FLOW (full) CAPACITY
STREET AREA ID MH MH (Ha) SF SD TH APT (Ha) IND Ccum FACTOR (Uis) IND CUM IND CUM IND CUM FACTOR (Uis) IND cum (L/s) IND Cum (L/s) (L/s) (m) (mm) (%) (mis) s %)
Cowan's Grove Plaza - South BLDG D BLDG D MH113-112 0.0 0.0 3.80 0.00 0.07 0.07 1.50 0.00 0.07 0.07 0.02 0.00 0.00 0.02 59.26 22.60 200 3.00 1.828 59.24 99.96%
Cowan's Grove Plaza - South BLDG E BLDG E MH114A 0.0 0.0 3.80 0.00 0.02 0.02 1.50 0.00 0.02 0.02 0.01 0.00 0.00 0.01 34.22 8.24 200 1.00 1.055 34.21 99.98%
Cowan's Grove Plaza - South MH114A MH113-112 0.0 0.0 3.80 0.00 0.02 1.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 34.22 27.00 200 1.00 1.055 34.22 100.00%
Cowan's Grove Plaza - South SA113 MH113A MH112A 0.0 0.0 3.80 0.00 0.17 0.26 1.50 0.00 0.17 0.17 0.06 0.00 0.00 0.06 24.19 16.97 200 0.50 0.746 24.14 99.77%
Cowan's Grove Plaza - South SA112 MH112A Stub 0.0 0.0 3.80 0.00 0.20 0.46 1.50 0.00 0.20 0.46 0.15 0.00 0.00 0.15 27.59 14.62 200 0.65 0.851 27.43 99.45%
Cowan's Grove Plaza - South Stub EXMH13102A 0.0 0.0 3.80 0.00 0.00 0.46 1.50 0.00 0.00 0.46 0.15 0.00 0.00 0.15 27.59 9.05 200 0.65 0.851 27.43 99.45%
Cowan's Grove Plaza - North BLDG A BLDG A MH101A 0.0 0.0 3.80 0.00 0.09 0.09 1.50 0.00 0.09 0.09 0.03 0.00 0.00 0.03 59.26 15.64 200 3.00 1.828 59.24 99.95%
Cowan's Grove Plaza - North BLDG B BLDG B | MH101A-104A 0.0 0.0 3.80 0.00 0.10 0.10 1.50 0.00 0.10 0.10 0.03 0.00 0.00 0.03 34.22 11.21 200 1.00 1.055 34.18 99.90%
Cowan's Grove Plaza - North [sA1014, 1018, 101c, 101D |  MH101A MH104A 0.0 0.0 3.80 0.00 0.61 0.80 1.50 0.00 0.61 0.80 0.26 0.00 0.00 0.26 24.19 68.81 200 0.50 0.746 23.93 98.91%
Cowan's Grove Plaza - North BLDG C BLDG C MH105A 0.0 0.0 3.80 0.00 0.03 0.03 1.50 0.00 0.03 0.03 0.01 0.00 0.00 0.01 48.39 741 200 2.00 1.492 48.38 99.98%
Cowan's Grove Plaza - North [ SA105A, SA105B MH105A MH104A 0.0 0.0 3.80 0.00 0.06 0.09 1.50 0.00 0.06 0.09 0.03 0.00 0.00 0.03 48.39 23.43 200 2.00 1.492 48.36 99.94%
Cowan's Grove Plaza - North SA104 MH104A Stub 0.0 0.0 3.80 0.00 0.05 0.94 1.50 0.00 0.05 0.94 0.31 0.00 0.00 0.31 27.59 6.21 200 0.65 0.851 27.28 98.88%
Cowan's Grove Plaza - North Stub EXMH13102A 0.0 0.0 3.80 0.00 0.00 0.94 1.50 0.00 0.00 0.94 0.31 0.00 0.00 0.31 27.59 9.19 200 0.65 0.851 27.28 98.88%
Design Parameters: Notes: Designed: JEB No. Revision Date
1. Mannings coefficient (n) = 0.013 1. City Submission #1 2018-07-09
Residential ICI Areas 2. Demand (per capita): 280 L/day 200 L/day 2. City Submission #2 2018-11-14
SF 34 plplu 3. Infiltration allowance: 0.33 L/s/Ha Checked: TRB
TH/SD 2.7 plplu INST 28,000 L/Ha/day 4. Residential Peaking Factor:
APT 1.8 plplu COoM 28,000 L/Ha/day Harmon Formula = 1+(14/(4+(P/1000)"0.5))0.8
Other 60 p/p/Ha IND 35,000 L/Ha/day MOE Chart where K = 0.8 Correction Factor Dwg. Reference: 116871-400
17000 L/Ha/day 5. Commercial and Institutional Peak Factors based on total area, File Reference: Date: Sheet No:
1.5 if greater than 20%, otherwise 1.0 116871.5.7.1 2018-07-06 10f1

J:\116871_CowanComercl\5.7 Calculations\5.7.1 Sewers & Grading\2nd Submission\CCS_sanitary_2018-07-04 11/14/2018 2:18 PM
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IBI GROUP REPORT

PROJECT: 103557-5.2.2

DESIGN BRIEF

COWAN'S GROVE

4791 BANK STREET

LEITRIM DEVELOPMENT AREA
Prepared for URBANDALE CORPORATION

Minor System Design Target
(Based On Road Type)

Drainage Continuous/
Area ID Sag @@ Road Type Minor Generated Flow

System On Individual

Design Segment

Storm Simulated (I/s)
R13109B Sag Rear Yard 5 32 43
R13110B Sag Rear Yard 5 30 31
R13156 Sag Rear Yard 5 26 28

(1) Capture on continuous grade is limited to capacity of grate.
(2) The minor flow restriction has been increased in sags to allow full capture of overflow from upstream segments on continuous
grade during the design storm event without ponding.

For those areas within Cowan’s Grove which will require a separate site stormwater design and
analysis, the following table summarizes the assumed inflow rate and minimum on-site storage
required for their design.

Table 5.4 Summary of Minimum On-Site Storage and Minor System Inflow Rate for
External Development Lands to Cowan’s Grove

Drainage L] U Imp Minimum On-Site Storage Required (cu- Minor System Inflow
Area Id Ratio m)* Rate (I/s)
West Model
(Street No 1 only from Lilythorne at Findlay Creek)
MUO4 | 1.32 | Mixed Use/High Density | 0.86 | 150.00 | 270
East Model
(Street No 1 only from Lilythorne at Findlay Creek)

PARK2 | 1.51 Park 0.14 353.00 | 146
FPARK2 | 1.60 Park 0.20 | Total flow conveyed to PARK2 where it is stored and captured
Centre Model

INST 2.25 School 0.86 253.00 454
MUO1 0.67 | Mixed Use/High Density | 0.86 80.00 135
MUO05 1.39 | Mixed Use/High Density | 0.86 180.00 281

South Model
MU02 0.95 | Mixed Use/High Density | 0.86 125.00 191
MU03 0.48 | Mixed Use/High Density | 0.86 60.00 96
PARK1 0.37 Park 0.14 60.00 16

* The on-site storage noted was used to evaluate Cowan'’s Grove. As a minimum this on-site storage should be provided.

The storage available on-site and its maximum depth and the results of the DDSWMM evaluation
for the subject site are presented in Table 5.5. The ponding plan for the subject site is presented
on Drawings 103557-600 and 103557-601. The DDSWMM output files are presented in
Appendix E.
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| B I

IBI GROUP
400-333 Preston Street
Ottawa, Ontario K1S 5N4 Canada

STORM SEWER DESIGN SHEET

Cowan's Grove Plaza

tel 613 225 1311 fax 613 225 9868 City of Ottawa
I l ibigroup.com Urbandale
LOCATION AREA (Ha) RATIONAL DESIGN FLOW SEWER DATA
STREET AREA ID FROM T0 = = = = Cc= C= = = = = IND Ccum INLET TIME TOTAL i(2) i(5) i(10) i(100) [2yr PEAK | 5yr PEAK | 10yr PEAK (100yr PEAK| FIXED DESIGN |CAPACITY| LENGTH PIPE SIZE (mm) SLOPE |VELOCITY| AVAIL CAP (2yr)
0.20 | 0.25 | 0.40 | 0.43 | 0.57 | 0.65 [ 0.69 | 0.70 | 0.75 | 0.90 |2.78AC|2.78AC| (min) IN PIPE (min) (mm/hr) | (mm/hr) | (mm/hr) | (mm/hr) [FLOW (L/s) FLOW (L/s)|FLOW (L/s)| FLOW (L/s)|FLOW (L/s] FLOW (L/s) (L/s) (m) DIA W H (%) (m/s) (L/s) (%)
Cowan's Grove Plaza - South R-D BLDG D | MH113-112 0.07 | 0.18 0.18 10.00 0.34 10.34 76.81 104.19 122.14 178.56 13.45 18.25 21.39 31.27 18.25 62.04 24.79 250 1.00 1.224 43.79 70.59%
Cowan's Grove Plaza - South P113A CB36 | CBMH114 0.09 0.19 0.19 10.00 0.26 10.26 76.81 104.19 122.14 178.56 14.41 19.55 22.92 33.51 19.55 51.91 15.78 250 0.70 1.024 32.35 62.33%
Cowan's Grove Plaza - South R-E BLDG E Pipe 0.02 | 0.05 0.05 10.00 0.13 10.13 76.81 104.19 122.14 178.56 3.84 5.21 6.11 8.94 5.21 62.04 9.90 250 1.00 1.224 56.82 91.60%
Cowan's Grove Plaza - South CBMH114 Pipe 0.00 0.24 10.26 0.30 10.56 75.83 102.86 120.57 176.25 18.02 24.45 28.66 41.89 24.45 100.88 25.00 300 1.00 1.383 76.43 75.77%
Cowan's Grove Plaza - South P113B MH113 MH112 0.24 0.50 0.91 10.34 0.31 10.65 75.53 102.44 120.08 175.53 68.98 93.55 109.66 160.30 93.55 129.34 21.08 375 0.50 1.134 35.78 27.67%
Cowan's Grove Plaza - South MH112 Stub 0.00 0.91 10.65 0.25 10.90 74.41 100.89 118.26 172.85 67.95 92.14 108.00 157.85 92.14 133.02 12.28 450 0.20 0.810 40.88 30.73%
Cowan's Grove Plaza - South Stub | EXMH13102 0.00 0.91 10.90 0.23 11.13 73.51 99.67 116.81 170.73 67.14 91.02 106.68 155.92 91.02 133.02 11.29 450 0.20 0.810 42.00 31.57%
Cowan's Grove Plaza - North P103B CB5 MH103 0.10 | 0.25 0.25 10.00 0.38 10.38 76.81 104.19 122.14 178.56 19.22 26.07 30.56 44.68 26.07 34.22 23.79 200 1.00 1.055 8.15 23.81%
Cowan's Grove Plaza - North P103A CB4 MH103 0.02 | 0.05 0.05 10.00 0.25 10.25 76.81 104.19 122.14 178.56 3.84 5.21 6.11 8.94 5.21 34.22 15.54 200 1.00 1.055 29.00 84.76%
Cowan's Grove Plaza - North MH103 | CBMH6 0.00 0.30 10.38 0.23 10.61 75.39 102.25 119.85 175.19 22.64 30.70 35.98 52.60 30.70 62.04 16.91 250 1.00 1.224 31.34 50.52%
Cowan's Grove Plaza - North P103C CBMH6 MH101 0.05 ] 0.13 0.43 10.61 0.16 10.77 74.55 101.10 118.50 173.20 31.71 43.00 50.40 73.67 43.00 62.04 11.99 250 1.00 1.224 19.04 30.69%
Cowan's Grove Plaza - North P8C CBMH8 MH101 0.06 0.07 0.07 10.00 0.59 10.59 76.81 104.19 122.14 178.56 5.51 7.47 8.76 12.81 12.81 129.34 40.05 375 0.50 1.134 116.53 90.10%
Cowan's Grove Plaza - North P8A, P8B CBMH8 MH101 0.24 | 0.60 0.60 10.00 0.59 10.59 76.81 104.19 122.14 178.56 46.12 62.57 73.34 107.22 75.37 129.34 40.05 375 0.50 1.134 53.96 41.72%
Cowan's Grove Plaza - North R-A BLDGA | MH101 0.09 | 0.23 0.23 10.00 0.19 10.19 76.81 104.19 122.14 178.56 17.29 23.46 27.50 40.21 23.46 62.04 14.29 250 1.00 1.224 38.58 62.18%
Cowan's Grove Plaza - North R-B BLDG B | MH101-104 0.10 | 0.25 0.25 10.00 0.12 10.12 76.81 104.19 122.14 178.56 19.22 26.07 30.56 44.68 26.07 62.04 8.83 250 1.00 1.224 35.97 57.98%
Cowan's Grove Plaza - North P101A MH101 MH104 0.05 ] 0.13 1.03 10.77 0.66 11.43 73.97 100.30 117.55 171.82 75.88 102.89 120.59 176.26 115.21 297.43 72.08 450 1.00 1.812 182.22 61.26%
0.00 0.07 10.77 0.66 11.43 73.97 100.30 117.55 171.82 5.31 7.19 8.43 12.32
Cowan's Grove Plaza - North R-C BLDG C | MH105 0.03 | 0.08 0.08 10.00 0.12 10.12 76.81 104.19 122.14 178.56 5.76 7.82 9.17 13.40 7.82 62.04 8.86 250 1.00 1.224 54.22 87.39%
Cowan's Grove Plaza - North P105 MH105 MH104 0.06 0.11 0.18 10.12 0.37 10.49 76.34 103.56 121.40 177.46 14.01 19.00 22.27 32.56 19.00 62.04 27.31 250 1.00 1.224 43.04 69.37%
Cowan's Grove Plaza - North P106A, P106B, P101B| CB1 MH104 0.11 0.28 0.28 10.00 0.24 10.24 76.81 104.19 122.14 178.56 21.14 28.68 33.62 49.14 28.68 62.04 17.29 250 1.00 1.224 33.36 53.78%
Cowan's Grove Plaza - North MH104 Stub 0.00 1.48 11.43 0.07 11.51 71.71 97.19 113.90 166.45 106.46 144.28 169.08 247.09 156.22 247.37 4.84 525 0.30 1.107 91.15 36.85%
0.00 0.07 11.43 0.07 11.51 71.71 97.19 113.90 166.45 5.14 6.97 8.17 11.94
Cowan's Grove Plaza - North Stub | EXMH13102 0.00 1.48 11.51 0.11 11.61 71.47 96.86 113.51 165.88 106.10 143.79 168.51 246.25 155.69 247.37 7.16 525 0.30 1.107 91.68 37.06%
0.00 0.07 11.51 0.11 11.61 71.47 96.86 113.51 165.88 5.13 6.95 8.14 11.90
Definitions: Notes: Designed: JEB No. Revision Date
Q = 2.78CiA, where: 1. Mannings coefficient (n) = 0.013 1. City Submission #1 2018-07-09
Q = Peak Flow in Litres per Second (L/s) 2. City Submission #2 2018-11-14
A = Area in Hectares (Ha) Checked: TRB 3. City Submission #3 2019-02-05
i = Rainfall intensity in millimeters per hour (mm/hr)
[i =732.951/(TC+6.199)"0.810] 2 YEAR
[i =998.071/ (TC+6.053)"0.814] 5 YEAR Dwg. Reference: 116871-500
[i=1174.184 / (TC+6.014)"0.816] 10 YEAR File Reference: Date: Sheet No:
[i = 1735.688 / (TC+6.014)"0.820] 100 YEAR 116871.5.7.1 2018-07-06 1 of 1
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1B GROUP
IBI 333 PRESTON STREET
OTTAWA, ON
GROUP K1S 5N4

PROJECT: Cowan's Grove Plaza
DATE: 1/11/2019
FILE: 116871.5.7
REV#: 3
DESIGNED BY: JEB
CHECKED BY: TB

STORMWATER MANAGEMENT
Formulas and Descriptions

ipyr = 1:2 year Intensity = 732.951 / (T+6.199)° '

isyr = 1:5 year Intensity = 998.071 / (T+6.053)*™

o0y = 1:100 year Intensity = 1735.688 / (To+6.014)°%2°
T, = Time of Concentration (min)

C = Average Runoff Coefficient

A= Area (Ha)

Q = Flow = 2.78CiA (L/s)

Release Rate

Restricted Flowrate (based on Cowan's Grove Subdivision D07-16-13-0035 assigned release rate, report table 5.4 )

Release rate North side (MU02) 191 Ls
Release Rate South side (MUO3) 96 L/s
| Qo= 287.00 Lis

Uncontrolled Release (Q uncontrotied = 2-78*C*i 100y *A uncontrolied )

Uncontrolled Areas

Area C Value Area Ave.  Weighted C
UN1 0.04 0.5 0.32 0.16
C= 0.43 UN2 0.01 0.3 0.08 0.02
Te= 10 min UN3 0.02 0.35 0.16 0.06
0090 = 178.56 mm/hr UN4 0.004 0.3 0.03 0.01
Auncontrolied = 0.12 Ha P8C 0.05 0.43 0.40 0.17
0.124 1.00 | 0.43
| Qunconvotes = 26.16 Lis ]
Maximum Allowable Release Rate (Q max alowasle = Q restricted - Q uncontroled )
|Q max aowae = 260.84 Lis ]
MODIFIED RATIONAL METHOD (100-Year, 5-Year & 2-Year Ponding)
Drainage Area Drainage Area Drainage Area P113A
Area (Ha) Area (Ha) Area (Ha) 0.090
C= 0.94|Restricted Flow Q; (L/s)= 14.00| C= 0.75|Restricted Flow Q; (L/s)= 14_00| C= 0.75|Restricted Flow Q; (L/s)= 14_00|
100-Year Ponding 5-Year Ponding 2-Year Ponding
Te Peak Flow Volume Te Peak Flow Volume Te Peak Flow Volume
i . - ’ isyr . Q: 2y -
Variable oo Q,=2.78xCi 100, A Q Q0 100yr Variable o Q,=2.78xCig, A Q QQ Syr Variable 1 Q,=2.78xCi 5, A @ Q0 2yr
(min) ) Lis) Lis) Lis) m?) (min) (mm/hour) (Lis) Lis) Lis) (m® (min) (mm/hour) (Lls) Lis) (Lis) (m®)
A .03 .00 4.03 7.30 3117 4.00 717 .0 2 .3 25.02 .00 11.02 32
4 48.7: 4.88 .00 .88 7.54 26.49 4.00 249 7 4 2.7 .00 .7 .58
42.8 .52 .00 .52 7.57 24.69 4.00 0.69 X 4 7 0.9¢ .00 .9 67
.55 .26 .00 .26 7.53 23.14 4.00 9.14 .84 .5 9.4 .00 .44 .63
28.08 .04 .00 .04 7.33 9 20.60 4.00 6.60 90.66 7.0 .00 .0 27
Storage (m°) Storage (m°) Storage (m°)
Overflow Required Surface Sub-surface Balance Overflow Required Surface  Sub-surface Balance Overflow Required Surface  Sub-surface Balance
0.00 17.57 18.06 0.00 0.00 0.00 3.85 18.06 0.00 0.00 0.00 1.67 18.06 0.00
overflows to: P113B overflows to: P113B overflows to: P113B
Drainage Area Drainage Area P113B] Drainage Area P113B]
Area (Ha) Area (Ha) 0.240 Area (Ha) 0.240
C= 0.94|Restricted Flow Q; (L/s)= 59_00' C= 0.75|Restricted Flow Q, (L/s)= 89.00| C = 0.75|Restricted Flow Q, (L/s)= 59_00|
100-Year Ponding 5-Year Ponding 2-Year Ponding
Te Peak Flow Volume Te Peak Flow Volume Te Peak Flow Volume
! v - : Tsye " -Qr [PYS -
Variable 100y Qp=2.78XCli 100 A Q Qv 100yr Variable & Q,=2.78xCis, A Q QR syr Variable B Q=2.78XCi 5, A Qs Qv 291
(min) (mm/hour) (LIs) /s) (LIs) m®) (min) (mm/hour) (L/s; /s) (L/s) (m*) (min) (mm/hour) (L/s) /s) (LIs) (m®
286.05 78.92 .00 89.92 -2 19.47 159.86 .00 70.86 -8.50 -2 29.26 114.72 .00 2572 -3.0¢
24270 .81 .00 62.81 0 30. 115.33 .00 26.33 .00 -1 92.83 96.4 .00 7.49 -0.4
226.01 41.37 .00 52.37 . 1 03. 101.84 .00 12.84 .77 0 67.22 83. .00 -5.32 0.0
211.67 .40 .00 43.40 .2 2 82. 91.42 .00 242 29 1 48.14 74. .00 -14.87 -0.8
9 188.25 5 89.00 28.75 .53 4 52. 76.32 89.00 -12.68 -3.04 3 21.46 6 89.00 -28.22 -5.0i
Storage (m°) Storage (m°) Storage (m°)
Overflow Required Surface Sub-surface Balance Overflow Required Surface  Sub-surface Balance Overflow Required Surface  Sub-surface Balance
0.00 18.85 18.88 0.00 0.00 0.00 0.77 18.88 0.00 0.00 0.00 0.00 18.88 0.00

overflows to: offsite
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overflows to: offsite

overflows to: offsite

Drainage Area Drainage Area R-D| Drainage Area
Area (Ha) Area (Ha) | 0.070} Area (Ha)
c= 1.00|Restricted Flow Q, (L/s)= 5.00] c= | 0.90|Restricted Flow Q, (L/s)= 5.00] c= 0.90|Restricted Flow Q. (L/s)= 5.00]
100-Year Ponding 5-Year Ponding 2-Year Ponding
Te Peak Flow . Volume Te . Peak Flow ¥ Volume Te . Peak Flow . Volume
Variable 100yr Q,=2.78XCli 100 A Q QvQr 100yr Variable Yo Q,=2.78xCi s, A Q Qo Q: Syr Variable for Q,=2.78xCi 5, A Qr Qv Qs 2yr
min) ‘mm/hour) /s) /s) L/s) m?) min) mm/hour) L/s) /s) (Lis) (m?® min) mm/hour) L/s) /s L/s) (m?)
31 89.8: 4 .00 .4 .21 0.46 4.0 .00 .09 7 1 73.17 .81 0 .81 .16
33 86.0: .74 .00 74 .25 4.97 Al .00 13 7 3 6.93 72 .0 72 .24
34 84.2 .4 .00 4 .25 2.53 7! .00 .70 .7 4 4.23 .25 .0 .25 .25
35 82.58 .0 .00 .0 .25 0.25 .30 .00 7.30 7! 5 1.77 .82 0 82 .24
37 79.42 .45 .00 .45 .21 22 6.15 .58 .00 6.58 .6 7 7.42 0.06 0f .06 16
Storage (m®) Storage (m°) Storage (m®)
Overflow Required Surface Sub-surface Balance Overflow Required Surface  Sub-surface Balance Overflow Required Surface  Sub-surface Balance
0.00 23.25 40.00 0.00 0.00 0.00 8.78 40.00 0.00 0.00 0.00 525 40.00 0.00
overflows to: 0.00
Drainage Area Drainage Area Drainage Area
Area (Ha) Area (Ha) Area (Ha)
C= 1.00[Restricted Flow Q, (L/s)= 3.00] C= 0.90|Restricted Flow Q, (L/s)= 3.00 = 0.90|Restricted Flow Q (L/s)= 3.00]
100-Year Ponding 5-Year Ponding 2-Year Ponding
Te Peak Flow . Volume Te . Peak Flow ¥ Volume Te . Peak Flow . Volume
Variable 100yr Q,=2.78XCli 100 A Q QvQr 100yr Variable Yo Q,=2.78xCis, A Q Qo Q: Syr Variable for Q,=2.78xCi 5, A Qr QvQr 2yr
min) ‘mm/hour) L/s) L/s) (LIs) (m?® min) mm/hour) /s) L/s) /s) (m?) min) mm/hour) (Lis) L/s (LIs (m?)
4 48.72 .27 .00 .27 4.4 31.57 .58 .00 58 29 121.46 .08 .0 .0 .55
37.55 .65 .00 4.65 4.4 8 16.11 . .00 . .35 103.57 5 .0 5 .65
32.63 .37 .00 4.37 4.4 9 09.79 4 .00 4 35 96.64 4.84 .0 .84 .66
28.08 12 .00 4.12 4.4 10 04.19 .00 .33 90.66 4.54 .0 .54 .65
19.95 .67 .00 .67 4.4 12 94.70 .00 .25 80.87 4. .0 .57
Storage (m°) Storage (m°) Storage (m°)
Overflow Required Surface Sub-surface Balance Overflow Required Surface  Sub-surface Balance Overflow Required Surface  Sub-surface Balance
0.00 4.46 30.00 0.00 0.00 1.35 30.00 0.00 0.00 0.66 30.00 0.00
overflows to: 0
Drainage Area P103A/P103B/P103C | Drainage Area P103A/P103B/P103C | Drainage Area P103A/P103B/P103C |
Area (Ha) 0.170 Area (Ha) | Area (Ha) |
C= 1.00|Restricted Flow Q, (L/s)= 17.00| C= | 0.90|Restricted Flow Q; (L/s)= 17,00| C= | 0.90|Restricted Flow Q, (L/s)= 17.00|
100-Year Ponding 5-Year Ponding 2-Year Ponding
Te Peak Flow . Volume Te . Peak Flow ¥ Volume Te . Peak Flow . Volume
Variable 100yr Q=2.78XCi 100 A Q QvQr 100yr Variable Yo Q,=2.78xCi s, A Q Qo Q: Syr Variable for Q,=2.78xCi 5, A Qr QvQr 2yr
min) ‘mm/hour) (LIs) L/s) Lis (m?) min) mm/hour) (L/s) /s) L/s) m?) min) mm/hour) L/s) L/s) Lis) (m?)
22 .88 53.35 7.00 36.35 47.98 104.19 44.32 .0 7.32 .39 6 96.64 41.10 7.00 4.10 68
24 .68 50.4. 7.00 33.4. 48.12 4.70 40.28 .0 .28 7! 8 85.46 .35 7.00 .35 .29
25 .85 49.0: 7.00 32.0¢ 48.12 0.63 38.55 .0 .55 .8 9 80.87 4.40 7.00 .40 .40
26 18 47.8. 7.00 30.8: 48.08 6.93 36.98 .0 .98 7 10 76.81 2.67 7.00 .67 40
28 96.27 45.5( 7.00 28.5 47.88 0.46 34.22 .0 .22 5 12 69.89 29.73 7.00 .73 16
Storage (m®) Storage (m°) Storage (m®)
Overflow Required Surface Sub-surface Balance Overflow Required Surface  Sub-surface Balance Overflow Required Surface  Sub-surface Balance
0.00 48.12 50.00 0.00 0.00 16.81 50.00 0.00 0.00 9.40 50.00 0.00
overflows to: P8B overflows to: P8B overflows to: P8B
Drainage Area Drainage Area Drainage Area
Area (Ha) Area (Ha) Area (Ha)
C= 1.00|Restricted Flow Q; (L/s)= 32.00] C= 0.90|Restricted Flow Q (L/s)= 32.00| = 0.90|Restricted Flow Q; (L/s)= 32.00]
100-Year Ponding 5-Year Ponding 2-Year Ponding
Te Peak Flow . Volume Te . Peak Flow ¥ Volume Te . Peak Flow . Volume
Variable 100yr Q=2.78XCli 100 A Q QvQr 100yr Variable Yo Q,=2.78xCis, A Q Qo Q: Syr Variable for Q,=2.78xCi 5, A Qr QvQr 2yr
(min) (mm/hour) (Lis) (Lis) (Lls) (m?) (min) (mm/hour) (Lls) Is) (Lls) (m?) (min) (mm/hour) (Lis) (Lss) (Lls) (m?)
1 351.38 58. 32.00 26. .60 -3 402.34 60.40 .0 28.40 -5.11 -4 387.14 58.12 32.00 26.12 -6.27
2 315.00 .54 .00 20.54 .4 -1 266.9 40.08 .0 8.08 -0.48 -2 29.26 34.42 .00 2.4 -0.29
3 286.05 47. .00 15. .8 0 230.4 34.60 .0 2.60 .00 -1 92.83 28.95 .00 -3.0 .18
4 262.41 43.7 0 1.7 8. 1 203.5 30.55 .0 -1.45 -0.09 0 67.22 25.10 0 -6.9 .00
6 226.01 .70 0 5.70 0 3 166.0 24.93 .0 -7.07 -1.27 2 33.33 20.02 0 -11.98 -1.44
Storage (m®) Storage (m°) Storage (m®)
Overflow Required Surface Sub-surface Balance Overflow Required Surface  Sub-surface Balance Overflow Required Surface Sub-surface Balance
0.00 2.83 285 0.00 0.00 0.00 0.00 285 0.00 0.00 0.18 2.85 0.00

overflows to: offsite
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overflows to: Offsite

Drainage Area Drainage Area P8A | Drainage Area
Area (Ha) Area (Ha) | 0.180} Area (Ha)
c= 1.00|Restricted Flow Q, (L/s)= 6.00] c= | 0.90|Restricted Flow Q, (L/s)= 6.00] c= 0.90|Restricted Flow Q. (L/s)= 6.00]
100-Year Ponding 5-Year Ponding 2-Year Ponding
Te Peak Flow . Volume Te Peak Flow ¥ Volume Te . Peak Flow . Volume
Variable 100yr Q,=2.78XCli 100 A Q QvQr 100yr Variable Yo Q,=2.78xCi s, A Q Qo Q: Syr Variable for Q,=2.78xCi 5, A Qr Qv Qs 2yr
(min) (mm/hour) (Lss) Is) Is) m?) (min) (mm/hour) (Lls) Is) Lis) m?) (min) (mm/hour) Is) Lis Is) m?)
69 50.33 25.19 .00 19 .4 35 48.52 21.85 .00 .85 .29 26 44.03 .83 .0 .83 .57
70 49.79 4.91 .00 .91 .44 37 46.67 21.02 .00 .02 .35 28 41.93 .88 .0 .88
7 49.26 4.65 .00 .65 .4 38 45.81 20.63 .00 4.63 36 29 40.96 .45 .0 .45
7 48.74 4.39 .00 .39 .44 39 44.98 20.26 .00 4.26 36 30 40.04 .03 .0 .03
74 47.74 .89 .00 .89 4 41 43.42 19.55 .00 55 34 32 8.34 .27 .0 27
Storage (m®) Storage (m°) Storage (m®)
Overflow Required Surface Sub-surface Balance Overflow Required Surface  Sub-surface Balance Overflow Required Surface Sub-surface Balance
0.00 79.45 90.29 0.00 0.00 0.00 33.36 90.29 0.00 0.00 21.66 90.29 0 0.00
overflows to: offsite overflows to: offsite overflows to: offsite
Drainage Area 101A | Drainage Area P106A/P106/101B/101A | Drainage Area P106A/P106/101B/101A |
Area (Ha) | 0.050 Area (Ha) | 0.050] Area (Ha) | 0.050
C= | 1.00|Restricted Flow Q, (L/s)= 14.00| C= | 0.90|Restricted Flow Q; (L/s)= 14,00| C= | 0.90|Restricted Flow Q, (L/s)= 14.00|
100-Year Ponding 5-Year Ponding 2-Year Ponding
Te Peak Flow . Volume Te . Peak Flow ¥ Volume Te . Peak Flow . Volume
Variable 100yr Q,=2.78XCli 100 A Q QvQr 100yr Variable Yo Q,=2.78xCis, A Q Qo Q: Syr Variable for Q,=2.78xCi 5, A Qr QvQr 2yr
min) ‘mm/hour) (L/s) L/s) /s) (m?) (min) mm/hour) (Lis) L/s) (L/s) (m?) min) mm/hour) L/s) L/s) (L/s) (m?)
5 42.70 33.74 4.00 .74 X 0 230.48 28.83 4.0 14.83 .00 -1 X 12 4.00 10.12 -0.61
7 11.67 29.42 4.00 .42 2 82.69 22.85 4.0 85 06 4 .53 4.00 4.53 .27
8 99.20 27.69 4.00 .69 3 66.09 20.78 4.0 78 22 .68 4.00 2.68 .32
9 88.25 26.17 4.00 A7 4 52.51 19.08 4.0 08 22 .20 4.00 1.20 .22
11 69.91 23.62 4.00 9.62 6 31.57 16.46 4.0 46 89 .96 4.00 -1.04 -0.31
Storage (m®) Storage (m°) Storage (m®)
Overflow Required Surface Sub-surface Balance Overflow Required Surface  Sub-surface Balance Overflow Required Surface  Sub-surface Balance
0.00 6.57 6.67 0.00 0.00 0.00 1.22 6.67 0.00 0.55 0.87 6.67 0.00
overflows to: Offsite
Drainage Area 101B | Drainage Area P106A/P106/101B/101A | Drainage Area P106A/P106/101B/101A |
Area (Ha) | 0.030 Area (Ha) | 0.030} Area (Ha) | 0.030
C= | 1.00|Restricted Flow Q, (L/s)= 21 .oo| C= | 0.90|Restricted Flow Q; (L/s)= 21 v00| C= | 0.90|Restricted Flow Q, (L/s)= 21 .00|
100-Year Ponding 5-Year Ponding 2-Year Ponding
Te Peak Flow . Volume Te . Peak Flow ¥ Volume Te . Peak Flow . Volume
Variable 100yr Q,=2.78XCi 100 A Q QvQr 100yr Variable Yo Q,=2.78xCi s, A Q Qo Q: Syr Variable for Q,=2.78xCi 5, A Qr Qv Qs 2yr
min) ‘mm/hour) Lis L/s) (Lls) (m?) (min) mm/hour) (L/s) L/s) (L/s) (m?) min) mm/hour) L/s) L/s) (L (m?)
-1 462.72 38.59 .00 17.59 -1.06 -4 555.7 41.7 .0 20.71 -4.97 - 632.75 47.4 .00 26.49 -7.95
351.38 29.31 .00 .31 .50 -2 319.4 23.91 .0 2.98 -0.36 - 285.77 1.4 .00 45 -0.08
315.00 26.27 .00 .27 .63 -1 266.9 20.04 .0 -0.96 .06 - 229.26 7. .00 -3.7 .46
286.05 23.86 .00 .86 .51 0 230.4 17.30 .0 -3.70 .00 - 192.83 4.4 .00 -6.5: .39
242.70 20.24 .00 -0.76 -0.23 2 182.6! 13.71 .0 -7.29 -0.87 1 148.14 112 .00 -9.8 -0.59
Storage (m®) Storage (m°) Storage (m®)
Overflow Required Surface Sub-surface Balance Overflow Required Surface  Sub-surface Balance Overflow Required Surface  Sub-surface Balance
0.00 0.63 0.69 0.00 0.00 0.00 0.06 0.69 0.00 0.00 0.46 0.69 0.00
overflows to: Offsite
Drainage Area P106A/P106B | Drainage Area P106A/P106/101B/101A | Drainage Area P106A/P106/101B/101A |
Area (Ha) | 0.080 Area (Ha) | 0.080] Area (Ha) | 0.080
C= 1.00|Restricted Flow Q, (L/s)= 7.00| C= | 0.90|Restricted Flow Q; (L/s)= 7v00| C= | 0.90|Restricted Flow Q, (L/s)= 7.00|
100-Year Ponding 5-Year Ponding 2-Year Ponding
Te Peak Flow . Volume Te Peak Flow ¥ Volume Te . Peak Flow . Volume
Variable 100yr Q,=2.78XCi 100 A Q QvQr 100yr Variable Yo Q,=2.78xCis, A Q Qo Q: Syr Variable for Q,=2.78xCi 5, A Qr QvQr 2yr
‘min) mm/hour) L/s) (L/s) L/s) m*) min) mm/hour) /s) (L/s) (Lis) (m?® min) mm/hour) L/s) L/s (L/s) (m?)
25 103.85 A 7.00 1 4. 2 .70 .95 7.00 11.95 .6 8 85.46 7.1 .0 10.11 4.85
27 .66 .94 7.00 4.94 4 .93 4 7.00 10.40 .74 0 76.81 537 .0 .37 02
28 .27 4 7.00 4.4 4. .56 7. 7.00 9.72 7! 73.17 4.65 .0 65 05
29 4.01 20.9 7.00 .9 4. .46 Al 7.00 9.10 .74 69.89 3.99 .0 99 03
31 .83 19.9 7.00 2.9 4.14 4.97 .0 7.00 8.01 .6 64.23 2.86 .0 .86 4.92
Storage (m®) Storage (m°) Storage (m®)
Overflow Required Surface Sub-surface Balance Overflow Required Surface  Sub-surface Balance Overflow Required Surface  Sub-surface Balance
0.00 24.21 25.77 0.00 0.00 0.00 8.75 25.77 0.00 0.00 5.05 25.77 0.00
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Drainage Area Drainage Area Drainage Area
Area (Ha) Area (Ha) Area (Ha)
C= 0.81|Restricted Flow Q; (L/s)= 3s_oo| Cc= 0.65|Restricted Flow Q, (L/s)= 36v00| C= 0.65|Restricted Flow Q; (L/s)= 35_00'
100-Year Ponding 5-Year Ponding 2-Year Ponding
Te Peak Flow . Volume Te . Peak Flow ¥ Volume Te . Peak Flow . Volume
Variable 100yr Q,=2.78XCli 100 A Q QvQr 100yr Variable Yo Q,=2.78xCi s, A Q Qo Q: Syr Variable for Q,=2.78xCi 5, A Qr Qv Qs 2yr
min) ‘mm/hour) 1s). /s) (Lls) (m?) (min) mm/hour) (L/s) (L/s) (L/s) (m?) min) mm/hour) (Lls) /s) (Lls) (m?
0 398.62 .86 .00 17.86 .00 -3 402.34 43. 36.0¢ 7.62 -1.37 - 632.75 68.60 .00 32.60 9.7
351.38 47.47 .00 1147 .69 -2 319.47 34.64 36.0¢ -1.36 Al - 285.77 0.98 .00 -5.02
315.00 42.56 .00 6.56 .79 -1 266.98 28.! 36.0¢ -7.05 .4 - 229.26 4.86 .00 -11.14 .34
286.05 38.65 100 2.65 48 0 230.48 24, 36.0 ~11.01 0 E 192.83 0.91 100 ~15.09 X
262.41 35.45 .00 -0.55 -0.13 1 203.51 22, 36.0 -13.94 -0.84 1 148.14 6.06 .00 -19.94 -1.21
Storage (m®) Storage (m°) Storage (m®)
Overflow Required Surface Sub-surface Balance Overflow Required Surface  Sub-surface Balance Overflow Required Surface  Sub-surface Balance
0.00 0.79 0.79 0.00 0.00 0.00 0.42 0.79 0 0.00 0.00 134 079 0.55
Drainage Area Drainage Area Drainage Area
Area (Ha) Area (Ha) Area (Ha)
c= 1.00|Restricted Flow Q, (L/s)= 6.00] c= 0.90|Restricted Flow Q, (L/s)= 6.00] c= 0.90|Restricted Flow Q. (L/s)= 6.00]
100-Year Ponding 5-Year Ponding 2-Year Ponding
Te Peak Flow . Volume Te . Peak Flow ¥ Volume Te . Peak Flow . Volume
Variable 100yr Q,=2.78XCi 100 A Q QvQr 100yr Variable Yo Q,=2.78xCis, A Q Qo Q: Syr Variable for Q,=2.78xCi 5, A Qr QvQr 2yr
‘min) ‘mm/hour) (L/s) /s) L/s) m?) (min) mm/hour) /s) /s) (L/s) m?) min) mm/hour) L/s) L/s L/s (m?
33 86.03 21.53 .00 .53 0. 7 77.61 .00 11.48 T 69.89 7 .0 74 .0
35 82.58 20.66 .00 4.66 0. 9 72.53 .00 10.33 T 64.23 4 .0 4
36 80.96 20.26 .00 4.26 0. 0 70.25 .00 9. 7 61.77 . .0 .9
37 79.42 19.87 .00 .87 0. 1 68.13 .34 .00 9. T 59.50 4 .0 4
39 76.51 19.14 .00 14 0. 3 64.29 4. .00 8.4 7 55.49 .49 .0 4
Storage (m®) Storage (m°) Storage (m®)
Overflow Required Surface Sub-surface Balance Overflow Required Surface  Sub-surface Balance Overflow Required Surface  Sub-surface Balance
0.00 30.80 31.00 0.00 0.00 0.00 11.78 31.00 0 0.00 0.00 712 31.00 0.00
Drainage Area Drainage Area R-B| Drainage Area
Area (Ha) Area (Ha) 0.100] Area (Ha)
c= 1.00|Restricted Flow Q, (L/s)= 7.00] c= 0.90|Restricted Flow Q, (L/s)= 7.00] c= 0.90|Restricted Flow Q. (L/s)= 7.00]
100-Year Ponding 5-Year Ponding 2-Year Ponding
Te Peak Flow . Volume Te . Peak Flow ¥ Volume Te . Peak Flow . Volume
Variable 100yr Q,=2.78XCli 100 A Q QvQr 100yr Variable Yo Q,=2.78xCis, A Q Qo Q: Syr Variable for Q,=2.78xCi 5, A Qr QvQr 2yr
‘min) mm/hour) L/s) (L/s) /s) m?) min) mm/hour) (Lis) (L/s) L/s) m?) min) mm/hour) L/s) L/s L/s) (m?
31 89.8: 4.9 7.00 .9 43 0.46 20.1 7.00 N .6 5 61.77 .45 .0 .45
33 86.0: 9. 7.00 9. .50 4.97 7! 7.00 N .7 7 57.42 .37 .0 37
34 84.2 .4 7.00 .4 .51 2.53 Al 7.00 A .7 8 55.49 .88 .0 .88
35 82.58 9 7.00 9 51 0.25 58 7.00 58 69 9 53.70 44 0 44 4
37 79.42 22.01 7.00 .0 A7 22 6.15 .55 7.00 9.55 .61 21 50.48 .63 .0 .63
Storage (m®) Storage (m°) Storage (m®)
Overflow Required Surface Sub-surface Balance Overflow Required Surface  Sub-surface Balance Overflow Required Surface  Sub-surface Balance
0.00 33.51 35.00 1.00 0.00 0.00 1271 35.00 0.00 0.00 743 35.00 0.00
Drainage Area Drainage Area R-C| Drainage Area
Area (Ha) Area (Ha) 0.030] Area (Ha)
c= 1.00|Restricted Flow Q, (L/s)= 3.00] c= 0.90|Restricted Flow Q, (L/s)= 3.00] c= 0.90|Restricted Flow Q. (L/s)= 3.00]
100-Year Ponding 5-Year Ponding 2-Year Ponding
Te Peak Flow . Volume Te . Peak Flow ¥ Volume Te . Peak Flow . Volume
Variable 100yr Q=2.78XCi 100 A Q QvQr 100yr Variable Yo Q,=2.78xCis, A Q Qo Q: Syr Variable for Q,=2.78xCi 5, A Qr QvQr 2yr
min) ‘mm/hour) L/s L/s) L/s (m?® (min) mm/hour) (L/s) L/s) (L/s) (m?) min) mm/hour) (L/s L/s (LIS (m?)
21 16.30 .7/ .00 .7/ .44 0 104.19 7.82 .00 .82 .89 5 61.77 4. .0 4 AT
23 09.68 Al .00 Al .4 2 4.70 7.1 .00 A1 .96 7 57.42 4. .0 .34
24 06.68 .9 .00 .9 .4 3 0.63 .80 .00 .80 .97 8 55.49 4. .0 . .26
25 03.85 .66 .00 .66 .4 4 6.93 .53 .00 .53 .96 9 53.70 4.03 .0 .0: A7
27 98.66 .23 .00 .23 .4 6 0.46 .04 .00 .04 .92 21 50.48 79 .0 .7 .99
Storage (m®) Storage (m°) Storage (m®)
Overflow Required Surface Sub-surface Balance Overflow Required Surface  Sub-surface Balance Overflow Required Surface  Sub-surface Balance
0.00 8.49 10.00 1.00 0.00 0.00 297 10.00 0.00 0.00 1.26 10.00 0.00

J1116871_CowanComerci's.7 Calculations\5.7.1 Sewers & Grading\3rd Submission\CCS_swm_2019-01-09

40f4



APPENDIX D



J:\116871_CowanComercl\5.9 Drawings\59civil\layouts\C—900.dwg Layout Name: C—900 — C-90C Plot Style: AIA STANDARD—FULL.CTB Plot Scale: 1:25.4 Plotted At: 2/4/2019 10:59 AM Lost Saved By: DSIURNA Last Saved At: Feb. 4, 19

< N P
<&
— Direction of flow — o()/)
— Stokes 150mm ﬂ Straw bales C -
A me end of bales Note 1 -\ — A
= I [ ]
t__— - \h - - - - - - = = = =- - » - - - __3
Z - - - - - - - ! - - - - - I - - E
|— T ]
— | BAR | IEp ]
FLAT BOTTOM DITCH : \
Stakes driven flush \
|
| Low point
| L e
Bottom of end bales _i_ 1 Ue Bank Sfreef
of downstream row to — v c. o
be higher than the low | | O, T YNt .
EZ:lrtnsfrfeJ::wbgll“pkt;sition . ST o5 - L. % FUTU
e SECTION. A=A \ ~ U MO L, TO BANK STREET\
T Direction of flow e N - -
— —] . '~44'.‘@7 \ ) e B N
| — Straw bales Stokes 150mm Cc = \ 6} INOD \ ° @ KEY PLAN
=ML / Rgmee o ' | S 14.0m — 600mm | ' (NTS)
2 == <] e - vz 5] < ]- =] 2s W PR T NG c RT005S \
ET= == ~[=i~]= |- =] = : A\ § ) o NOTES:
— i o @-é%\ RO7S ﬁ',." , 9176 INV. : ' R _ 1. SEE DRAWING C-010 FOR ADDITIONAL DETAILS AND
I —_] (fg\ﬁ} Sy > oy — -6 NOTES.
PLAN ch @/s 93.45 * — N A \ CULVERT A SID
V=DITCH * - = & 7 . 91.89 INV. 2. SITE BENCHMARK TO BE OBTAINED FROM LEGAL
Earth i — \ ] SURVEYOR ANNIS, O'SULLIVAN, VOLLEBEKK LTD.
Lo g Stokes driven flush o — : T
/ /' | | | } “ ‘..:.‘ \ .
T = * [ S * N
Bale ties not to be H CZ? : ‘ / w
in ﬁ?‘:‘tact with B - ‘
SECTION B-B e J — :.' ot ‘ mess m m mmw  LIGHT DUTY SILT FENCE AS PER
Trench to be backfilled 100 SHUTTLEWORTH! DR. _1 L3 o Eg OPSD-219.110
and compacte: K v
" G 93.40 ) = rrmmurmmm  SNOW FENCE
NOTES: SECTION C-C | . -
1 Number of bales varies to suit ditch. D | § : ’ 3 ” ” ” ” ” ”I
2 Straw bales to be butted tightly against adjoining bales and shoped to conform to PATIO | 5 o - [ | LS & R - STRAW BALE CHECK DAM AS PER
the sides of the ditch to prevent water flow through barrier. ‘ ok L - - Q_{‘) a° = OPSD-219.180
A All dimensions are in millimetres unless otherwise shown. | T o [ ';' o Q| 3
ONTARIO PROVINCIAL STANDARD DRAWING Nov 2006 [Rev] 1] 25y | | | o } = @ ROCK CHECK DAM AS PER OPSD-219.210
S ™~ - - - - - - ]
[ TCB3 C, — — — 8 SILT SACK PLACED UNDER EXISTING CB
__________ ) D
STRAW BALE FLOW CHECK DAM | _________ O e sssh P g o C © | o
D - T
OPSD 219.180 = /6 93 5 10} SHUTILEWORTH DR. — UL S TEMPORARY MUD MAT 0.16m THICK Somm
— E!E SERV. ,\‘ CLEAR STONE ON NON WOVEN FILTER
— ROOM CLOTH
= & s mbe o ' | loc [ _ 3 150, J
Area under . m . //\ 533 6\’9 i ; ; CB10
construction (832 5 Q @/G o155 | | z T/G 93.8 %
’ CBA1 P — — m -
_,X N @ /6 93. Z (RS ) )N [T} g R— z —
dne c
Barrier L - ] H ‘ A
main run ———
K . 105 SHUTTLEWORTH DR. | 14
LE e o e a
PERSPECTIVE VIEW T/G 94.08- ‘
“:;en:t:]“n‘ﬂg" Direction of flow Evid ’ {E:] ’ [E] "] CB1 12
Silt fence barrier CCB3 N
‘ T/G 93.95 . . . T 1 11
~ Area under protection CB3 EI S1®
T/G 93.82 U L DC C ) { 10
SECTION I @ 5 9
/s Direction of flow SCREE ‘ —_ © — — Y é — - ] o
" 900-\ ﬂ I_A’ a(‘y(o \‘I @ FIRE ROUTE i m T FIRE ROU‘E — — —_— _ 4
"y, o0 b AN Q — Gi © 7
7 Vs \/ A : - — ‘Jrv M
2.3m max, T O 2 m ) F v ' m —o= z DC| ~— — —
B e l = THIE T . Ll - F = 9 | B RYITTITITIITITI ]l
I I I ”:m [« — 5 T.RB| 2019:01:22
PLAN = 'ﬁ ﬁ S —] { AND CITY COMMENTS
A _— - —
N5} o\ L 4 ISSUED FOR TENDER T.R.B| 2019:01:17
T =1 \ DC
|7 Steke | | | : Bq— S l:l = " LSe Ll il Vg . ] A RE-SUBMISSION FOR SITE PLAN
‘ 3 3 APPROVAL T.RB| 2019:01:10
Geotextile , |
. PATIO L P P - P P Ay REVISED AS PER NEW SITE PLAN s
s — — _—] r>° l ] - - - - 3 4 sewv 22394'10 2 | AND GITY COMMENTS T.R.B| 2018:11:14
g in tench 110 SHUTTLEWORTH DR. oL - ———eamHd = P 1 |ISSUED FOR SPA TRB| 2018:07:12
Direction —n, 2 Trench to be ¥ & T/G 93.9%5 & J— Fu
f flow ackfilled an =
of flo I Somk;é'c&a{ o i RDER BOARD f % §§ g’ No. REVISIONS By | Date
e L = 0
g I ® S — :
| 8 .S 7 . B A ( \
tSL\? - 111 SHUTTLEWORTH DR. g
] m & T ]
E 9 T URBANDALE
A All dimensions are in millimetres unless otherwise shown. Q’ :
PICK UP WINDO = B .
ONTARIO PROVINCIAL STANDARD DRAWING \ ] E 'S' D Ao @ CORPO RAT'ON
j | | :
LIGHT=DUTY 7 & o0 r
SILT FENCE BARRIER == Ny &
OPSD 219.110 s L =
] Ga m%é@ __ 5 1 IBIGROUP
G 94.00 /G 94. 5 7 : Ls® /6 93.75 400 — 333 Preston Street
‘ L m-am & I B I Ottawa ON K1S 5N4 Canada
? - OE % / Ry, C’) /? tel 613 225 1311 fax 613 225 9868
Direction of flow I r S O B <(> T 1 ibigroup.com
1,8M HIGH FENC Q
121
} .4 4 = \NITIAT Project Title
- =
| | 122 OVE RESIDENTIAL- | ala
T | / JE 11035 L — ‘H m QSWONE
' rove
. PLAZA
e 4791 BANK STREET
1. SILT FENCE TO BE ERECTED PRIOR TO EARTH WORKS
BEING COMMENCED. SILT FENCE TO BE MAINTAINED
UNTIL VEGETATION IS ESTABLISHED OR UNTIL START
OF SUBSEQUENT PHASE.
2. STRAW BALE SEDIMENT TRAPS TO BE CONSTRUCTED
IN EXISTING ROAD SIDE DITCHES. TRAPS TO REMAIN
AND BE MAINTAINED UNTIL VEGETATION IS
ESTABLISHED. %
3. SILT SACK TO BE PLACED AND MAINTAINED UNDER
COVER OF ALL CATCHBASINS. GEOTEXTILE SILT SACK
PLAN IN STREET CBs TO REMAIN UNTIL ALL CURBS ARE
CONSTRUCTED. GEOTEXTILE FABRIC IN RYCBs TO
REMAIN UNTIL VEGETATION IS ESTABLISHED. ALL Drawing Title
2 CATCHBASINS TO BE REGULARLY INSPECTED AND
- G CLEANED, AS NECESSARY, UNTIL SOD AND CURBS
5 ARE CONSTRUCTED. EROSION AND
Geotextile A\
4. WORKS NOTED ABOVE ARE TO BE INSTALLED, SEDIM ENTATION
INSPECTED, MAINTAINED AND ULTIMATELY REMOVED
] T 1 BY SERVICING CONTRACTOR. CONTROL PLAN
5 Spillway
| = Geotextile Direction of flow 5. THIS IS A "LIVING DOCUMENT” AND MAY BE MODIFIED
& — IN THE EVENT THE PROPOSED CONTROL MEASURES
R o Trench to be backfilled ARE INSUFFICIENT Scale
ﬂ N /_ and compacted
. g:m;;g;em in trench NTS
SECTION B-B 200
NOTE: APPROVED ] REFUSED 1
A All dimensions are in millimetres unless otherwise shown.
ONTARIO PROVINCIAL STANDARD DRAWING Nov 2006 |Rev] 1| ~Zsstay Design Date
/*,'\ THIS DAY OF 20 J.B. JUNE 2018
ROCK FLQVWDITEI:'{ ECK DAM | " -~ L ED Drawn Checked
& OPSD 219.210 D.P.S. T.R.B.
DON HERWEYER, MCIP, RPP ) i
Project No. Drawing No.
MANAGER, DEVELOPMENT REVIEW - SOUTH
PLANNING, INFRASTRUCTURE & ECONOMIC
DEVELOPMENT DEPARTMENT, CITY OF OTTAWA 1 1687 1 900

#17750

D07-12-18-0109



APPENDIX E



m Planning, Infrastructure and Economic Development Department

Services de la planification. de l'infrastructure et du dévelonnement économiaue

MEMO

Date: 07-03-2018

To/
Destinataire "M% Walker
From / Golam Sharif, Project Manager, Infrastructure

Expéditeur ~ Approvals

Pre-Application Consultation File No. PC2018-0007

Subject / 4791 Bank Street, Ward No 20,
Objet Commercial plaza (5 buildings) with a drive
through.

Please note the following information regarding the engineering design submission for
the above noted site:

1. The Servicing Study Guidelines for Development Applications are available at the
following address: https://ottawa.ca/en/city-hall/planning-and-development/how-
develop-property/development-application-review-process-2/quide-preparing-
studies-and-plans

2. Servicing and site works shall be in accordance with the following documents:

= Ottawa Sewer Design Guidelines (October 2012) and Technical Bulletin
PIEDTB-2016-01

= Ottawa Design Guidelines — Water Distribution (2010) and Technical Bulletins
ISD-2010-2 and ISDTB-2014-02

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

= City of Ottawa Slope Stability Guidelines for Development Applications
(revised 2012)

= City of Ottawa Environmental Noise Control Guidelines (January, 2016)
= City of Ottawa Park and Pathway Development Manual (2012)

= City of Ottawa Accessibility Design Standards (2012)


https://ottawa.ca/en/city-hall/planning-and-development/how-develop-property/development-application-review-process-2/guide-preparing-studies-and-plans
https://ottawa.ca/en/city-hall/planning-and-development/how-develop-property/development-application-review-process-2/guide-preparing-studies-and-plans
https://ottawa.ca/en/city-hall/planning-and-development/how-develop-property/development-application-review-process-2/guide-preparing-studies-and-plans

Planning, Infrastructure and Economic Development Department
Services de la planification. de l'infrastructure et du dévelonnement économiaue

= Ottawa Standard Tender Documents (latest version)

= Ontario Provincial Standards for Roads & Public Works (2013)

3. Record drawings and utility plans are also available for purchase from the City
(Contact the City’s Information Centre by email at InformationCentre@ottawa.ca or
by phone at (613) 580-2424 x.44455).

4. The Stormwater Management Criteria, for the subject site, is to be based on the
following:

I. The approved “Cowan’s Grove” subdivision report must follow to design
stormwater management for this site.

ii. Major and minor system as per approved “Cowan’s Grove” subdivision
criteria.

5. Deep Services (Storm, Sanitary & Water Supply)



mailto:InformationCentre@ottawa.ca

m Planning, Infrastructure and Economic Development Department

Services de la planification. de l'infrastructure et du dévelonnement économiaue

Hydrants

@ Water Pipes Valves
—  Public 8 Vale
Hydrant Laterals
— Private s TVSAD
Trunk Sewers Storm Manholes
== Sanitary Pipe °
v Combined Pipe Storm Inlets

v Storm Pipe

I. A plan view of the approximate services may be seen above in red dash
rectangle (Cowan’s Grove). Services should ideally be grouped in a
common trench to minimize the number of road cuts. The sizing of available
future services is:

a. Shuttleworth Drive - STUBs ( to be confirmed from “Cowan’s
Grove”):

i. Sanitary — 200 mm.
ii. Storm — 525 mm/ 450 mm.
iii. Water — 200 mm.
ii.  All servicing as per approved “Cowan’s Grove” subdivision criteria.

iii.  As per City’s Sewer Design guideline a monitoring manhole shall be
required just inside the property line located in an accessible location (ie.
Not in a parking area) for all non-residential and multi residential buildings
connections from a private sewer to a public sewer.

iv.  As per City’s Sewer Design guideline it is expected that the alternative of a
high level sewer in a public right-of-way and connected to the collector
sewer is the preferred method of servicing properties.

v. New connections to sewer or watermain services within the City right of way
is subject to City approval and are to be made above the springline of the
sewermain as per:

a. Std Dwg S11.1 for flexible main sewers — connections made using
approved tee or wye fittings.



m Planning, Infrastructure and Economic Development Department

Services de la planification. de l'infrastructure et du dévelonnement économiaue
b. Std Dwg S11 (For rigid main sewers) — lateral must be less that 50%
the diameter of the sewermain,

c. Std Dwg S11.2 (for rigid main sewers using bell end insert method) —
for larger diameter laterals where manufactured inserts are not
available; lateral must be less that 50% the diameter of the sewermain,

d. Connections to manholes permitted when the connection is to rigid
main sewers where the lateral exceeds 50% the diameter of the
sewermain. — Connect obvert to obvert with the outlet pipe unless
pipes are a similar size.

e. No submerged outlet connections.

6. Water Boundary condition requests must include the location of the service and
the expected loads required by the proposed development. Please provide the
following information:

i. Location of service

ii. Type of development and the amount of fire flow required (as per FUS,

1999).
iii. Average daily demand: ____I/s.
iv. Maximum daily demand: ___|/s.
v. Maximum hourly daily demand: ____I/s.

vi. Hydrant location and spacing to meet City’s Water Design guidelines.
7. General comments —

I.  Stormwater quality control criteria must consult with Rideau Valley Conservation
Authority (RVCA).

ii. Site-specific Geotechnical brief/ report is required apart from approved
“Cowan’s Grove” Subdivision.

iii.  Site-specific Noise study/ brief/ amendment is required apart from approved
“Cowan’s Grove” Subdivision.

iv.  The forecasted timeline of road resurfacing works on Bank Street is 3-5 years.



Planning, Infrastructure and Economic Development Department
Services de la planification. de l'infrastructure et du dévelonnement économiaue

Should you have any questions or require additional information, please contact me
directly at (613) 580-2424, x 20763 or by email at sharif.sharif@ottawa.ca.

Golam Sharif
Project Manager — Infrastructure Approvals
Development Review, South Branch
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NOTES:

1. SEE DRAWING C-010 FOR ADDITIONAL DETAILS AND
NOTES.

2. SITE BENCHMARK TO BE OBTAINED FROM LEGAL
SURVEYOR ANNIS, O'SULLIVAN, VOLLEBEKK LTD.
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DRAWING NOTES

1.0 GENERAL

1.1 CONTRACTOR TO VERIFY ALL DIMENSIONS PRIOR TO CONSTRUCTION.
1.2 DO NOT SCALE DRAWINGS.

1.3 CONTRACTOR TO REPORT ALL DISCOVERIES OF ERRORS, OMISSIONS OR DISCREPANCIES TO THE
ARCHITECT OR DESIGN ENGINEER AS APPLICABLE.

1.4 USE ONLY THE LATEST REVISED DRAWINGS OR THOSE THAT ARE MARKED “ISSUED FOR CONSTRUCTION".
1.5 ALL CONSTRUCTION SHALL COMPLY WITH CURRENT CITY OF OTTAWA STANDARDS AND SPECIFICATIONS.
1.6 THIS DRAWING SHALL BE READ IN CONJUNCTION WITH ALL RELEVANT DRAWINGS AND SPECIFICATIONS.
1.7 FOR LEGAL SURVEY INFORMATION REFER TO REGISTERED PLAN.

1.8 REFER TO SITE PLAN BY DREDGE LEAHY ARCHITECTS INC.

1.09 CONTRACTOR TO IMPLEMENT EROSION AND SEDIMENT CONTROL MEASURES AS IDENTIFIED IN THE
EROSION AND SEDIMENT CONTROL PLAN TO THE SATISFACTION OF THE CITY OF OTTAWA, PRIOR TO
UNDERTAKING ANY SITE ALTERATIONS (FILLING, GRADING, REMOVAL OF VEGETATION, ETC.). DURING ALL
PHASES OF THE SITE PREPARATION AND CONSTRUCTION THE MEASURES ARE TO BE MAINTAINED TO THE
SATISFACTION OF THE ENGINEER AND CITY OF OTTAWA IN ACCORDANCE WITH THE BEST MANAGEMENT
PRACTICES FOR EROSION AND SEDIMENT CONTROL. SHOULD ANY ADDITIONAL MEASURES BE REQUIRED TO
ADDRESS FIELD CONDITIONS THEY SHALL BE INSTALLED AS DIRECTED BY THE ENGINEER OR THE CITY OF
OTTAWA. SUCH ADDITIONAL MEASURES MAY INCLUDE BUT NOT BE LIMITED TO INSTALLATION OF FILTER
CLOTHS ACROSS MANHOLE AND CATCHBASIN LIDS TO PREVENT SEDIMENT FROM ENTERING THE STRUCTURE
AND INSTALLATION AND MAINTENANCE OF A LIGHT DUTY SILT FENCE BARRIER AS REQUIRED.

1.10 ALL IRON WORK ELEVATIONS SHOWN ARE APPROXIMATE AND ARE SUBJECT TO MINOR ADJUSTMENTS AS
DETERMINED BY THE ENGINEER.

1.11 ALL CONCRETE CURBS AND SIDEWALKS TO CONFORM TO O.P.S. AND CONSTRUCTED TO CITY STANDARDS.

ALL ONSITE CURBS TO BE BARRIER TYPE, WITH DEPRESSIONS AS NOTED.

1.12 ALL CONCRETE SHALL BE “NORMAL PORTLAND CEMENT” IN ACCORDANCE WITH O.P.S.S. 1350 AND SHALL
ACHIEVE A MINIMUM STRENGTH OF 30MPa AT 28 DAYS.

1.13 ALL CONSTRUCTION TRAFFIC TO ACCESS SITE FROM SHUTTLEWORTH DRIVE.

1.14 FOR GEOTECHNICAL REPORT SEE GEOTECHNICAL INVESTIGATION PROPOSED RESIDENTIAL
DEVELOPMENT - KELLAM LANDS, OTTAWA, ON. REPORT No. 12-1121-0286 BY GOLDER ASSOCIATES.

1.15 CONTRACTOR TO PROTECT EXISTING INFRASTRUCTURE AND PROPERTY SUCH AS TREES, PARKING
METERS, SIDEWALKS, CURBS, ASPHALT, AND STREET SIGNS FROM DAMAGE DURING CONSTRUCTION.

CONTRACTOR TO PAY THE COST TO REINSTATE OR REPLACE ANY DAMAGED INFRASTRUCTURE OR PROPERTY

TO THE SATISFACTION OF THE CITY.

1.16 THE POSITION OF POLE LINES, CONDUITS, WATERMAIN, SEWERS, AND OTHER UNDERGROUND AND
ABOVEGROUND UTILITIES AND STRUCTURES ARE NOT NECESSARILY SHOWN ON THE CONTRACT DRAWINGS,
AND WHERE SHOWN, THE ACCURACY OF THE POSITION OF SUCH UTILITIES AND STRUCTURES IS NOT
GUARANTEED. BEFORE STARTING WORK THE CONTRACTOR SHALL INFORM ITSELF OF THE EXACT LOCATION
OF ALL SUCH UTILITIES AND STRUCTURES, SHALL PROTECT ALL UTILITIES AND STRUCTURES, AND SHALL
ASSUME ALL LIABILITY FOR DAMAGE TO THEM.

1.17 CONTRACTOR TO SUPPLY SUITABLE FILL MATERIAL WHERE REQUIRED TO ROUGH GRADE THE SITE. ALL
IMPORTED FILL MATERIAL TO BE CERTIFIED AS ACCEPTABLE BY THE GEOTECHNICAL ENGINEER.

1.18 CONTRACTOR TO HAUL EXCESS MATERIAL OFFSITE AS NECESSARY TO GRADE SITE TO MEET THE
PROPOSED GRADES. ALL EXCESS MATERIAL TO BE HAULED OFFSITE AND DISPOSED OF AT AN APPROVED
DUMP SITE. SHOULD THE CONTRACTOR DISCOVER ANY HAZARDOUS MATERIAL, CONTRACTOR IS TO NOTIFY
ENGINEER. ENGINEER TO DETERMINE APPROPRIATE DISPOSAL METHOD/LOCATION.

1.19 FILL MATERIAL WITHIN THE PARKING LOT AND BUILDING PAD AREAS, AND SUPPORTING BUILDING
FOUNDATIONS SHALL BE COMPACTED TO 98% STANDARD MODIFIED PROCTOR DENSITY AND TO THE
SATISFACTION OF THE GEOTECHNICAL ENGINEER.

1.20 ALL COMPACTION METHODS TO BE PERFORMED TO THE SATISFACTION OF THE GEOTECHNICAL ENGINEER
TO INCLUDE BUT NOT BE LIMITED TO THE THICKNESS OF LIFTS, AND COMPACTION EQUIPMENT USED.

1.21 ALL DISTURBED BOULEVARDS TO BE REINSTATED WITH SOD ON 100mm TOPSOIL.
1.22 UTILITY DUCTS TO BE INSTALLED PRIOR TO ROAD BASE CONSTRUCTION.

1.23 CLAY DIKES TO BE INSTALLED WHERE INDICATED ON THE DRAWINGS OR AS APPROVED AND DIRECTED BY
THE GEOTECHNICAL ENGINEER ALL IN ACCORDANCE WITH CITY OF OTTAWA STANDARDS AND SPECIFICATIONS.

2.0 SANITARY

2.1 ALL SANITARY SEWER MAINS TO BE CSA CERTIFIED, BELL AND SPIGOT TYPE. ONLY FACTORY FITTINGS TO
BE USED. SEWER TO BE INSTALLED AS PER OSPD 1005.01. SANITARY SEWER MATERIALS TO BE:
250mm@ AND SMALLER - PVC DR 35

2.2 ALL SANITARY MAINTENANCE HOLES TO BE 1.2m DIAMETER AS PER CITY OF OTTAWA STANDARDS
COMPLETE WITH BENCHING, RUNGS, FRAME AND COVER, DROP PIPES AND LANDINGS WHERE NEEDED.

2.3 SANITARY MANHOLE COVERS TO BE CITY OF OTTAWA STD. S25 (MOD. OPSD. 401.020). SANITARY MANHOLE
COVER TO BE CLOSED COVER TYPE, AS PER CITY STANDARD S24.

2.4 SANITARY SEWER LEAKAGE TEST AND CCTV INSPECTION SHALL BE COMPLETED AS PER CITY
SPECIFICATIONS PRIOR TO INSTALLATION OF BASE COURSE ASPHALT.

2.5 ANY SANITARY SEWER WITH LESS THAN 2.0m COVER REQUIRES THERMAL INSULATION AS PER CITY OF
OTTAWA STANDARD W22, OR AS APPROVED BY THE ENGINEER.

2.6 CONNECTION TO THE EXISTING SANITARY SEWER TO BE INCLUDED IN THE COST FOR SANITARY SEWER
INSTALLATION. THIS INCLUDES REINSTATEMENT OF ROAD CUTS TO CITY STANDARDS.

3.0 STORM

3.1 ALL STORM SEWERS TO BE CSA CERTIFIED, BELL AND SPIGOT TYPE. ALL STORM SEWERS TO BE INSTALLED
PER MANUFACTURER’S INSTRUCTIONS. ONLY FACTORY FITTINGS TO BE USED. STORM SEWER MATERIALS TO
BE : 375mm@ AND SMALLER - PVC DR 35

450mm@ AND LARGER - 100-D REINFORCED CONCRETE.

3.2 ALL STORM MAINTENANCE HOLES TO BE SIZED IN ACCORDANCE WITH THE PLANS AND AS PER CITY OF
OTTAWA STANDARDS COMPLETE WITH BENCHING, RUNGS, AND FRAME AND COVER.

3.3 STORM MH COVERS TO BE OPEN TYPE, AS PER CITY STANDARD S24, FRAMES TO BE PER CITY OF OTTAWA
STD. S25. CONTRACTOR TO INSTALL FILTER FABRIC UNDER STORM MH COVER UNTIL SODDING IS COMPLETE.

3.4 STORM MAINTENANCE HOLES TO BE OPSD, SIZE AS SPECIFIED, TAPER TOP.

3.5 ALL CATCH BASINS TO BE AS PER OPSD 705.010, FRAME & FISH TYPE GRATE AS PER CITY OF OTTAWA STD.
S19.1.

3.6 150mm DIAMETER SOCK-WRAPPED PERFORATED PVC SUBDRAINS TO BE INSTALLED AT THE LIMIT OF THE
HEAVY DUTY ROAD STRUCTURE WHERE IT MEETS THE LIGHT DUTY ROAD STRUCTURE AND AT ALL CB'S IN
HEAVY DUTY ROADS AS IDENTIFIED ON PLAN. SUBDRAINS TO DISCHARGE TO CB'S AS SHOWN.

3.7 ANY STORM SEWER WITH LESS THAN 2.0m COVER REQUIRES THERMAL INSULATION AS PER CITY OF
OTTAWA STANDARD W22, OR AS APPROVED BY THE ENGINEER.

3.8 CONNECTION TO THE EXISTING STORM SEWER TO BE INCLUDED IN THE COST FOR STORM SEWER
INSTALLATION. THIS INCLUDES REINSTATEMENT OF ROAD CUT TO CITY STANDARDS.

3.9 CONTRACTOR TO PROVIDE IPEX-TEMPEST MHF ICD'S SHOP DRAWINGS, OR EQUIVALENT, FOR ENGINEERS
REVIEW PRIOR TO ORDERING ICD'S.

4.0 WATER

4.1 ALL WATERMAINS TO BE PVC DR 18, WITH MINIMUM COVER OF 2.4m AND INSTALLED PER CITY OF OTTAWA
STANDARDS. ALL DOMESTIC WATER SERVICES ARE TO BE 200mm@.

4.2 THRUST BLOCKS TO BE INSTALLED AT ALL BENDS, TEES, AND CAPS ALL AS PER OPSD 1103.01 AND 1103.02.

4.3 CONTRACTOR TO CONDUCT PRESSURE AND LEAKAGE TESTING OF ALL WATERMAINS AND DISINFECT AND
CHLORINATE ALL WATERMAINS TO THE SATISFACTION OF M.O.E. AND THE CITY OF OTTAWA.

4.4 TRACER WIRE TO BE INSTALLED ALONG THE FULL LENGTH OF WATERMAIN AND ATTACHED TO EACH MAIN
STOP AS PER CITY OF OTTAWA STANDARDS.

4.5 ALL COMPONENTS OF THE WATER DISTRIBUTION SYSTEM SHALL BE CATHODICALLY PROTECTED AS PER
CITY OF OTTAWA STANDARDS.

4.6 ALL VALVES & VALVE BOXES AND CHAMBERS, HYDRANTS, AND HYDRANT VALVES AND ASSEMBLIES SHALL
BE INSTALLED AS PER CITY OF OTTAWA STANDARDS.

4.7 ANY WATERMAIN WITH LESS THAN 2.4m COVER REQUIRES THERMAL INSULATION AS PER CITY OF OTTAWA
STANDARD W22, OR AS APPROVED BY THE ENGINEER.

4.8 CONTRACTOR IS RESPONSIBLE FOR ACQUIRING THE WATER PERMIT FROM THE CITY OF OTTAWA AND
PAYMENT OF ANY FEES ASSOCIATED WITH SECURING THE WATER PERMIT. OWNER IS RESPONSIBLE FOR
REIMBURSING THE CONTRACTOR FOR THE ACTUAL COST OF ACQUIRING THE WATER PERMIT.

4.9 CONNECTION TO EXISTING WATERMAIN TO BE INCLUDED IN THE COST FOR THE WATERMAIN INSTALLATION.
THIS COST INCLUDES REINSTATEMENT OF ROAD CUTS TO CITY STANDARDS.

4.10 THESE CROSSINGS WERE PROVIDED FOR THE PREVIOUS SITE PLAN APPLICATION AND ARE NO LONGER
NECESSARY BASED ON THE REVISED SANITARY SEWER WATERMAIN CONFIGURATION.

5.0 PARKING LOT AND WORK IN PUBLIC RIGHTS OF WAY

5.1 CONTRACTOR TO REINSTATE ROAD CUTS PER CITY OF OTTAWA STANDARD R-10.

5.2 THE CONTRACTOR SHALL PREPARE A TRAFFIC MANAGEMENT PLAN FOR REVIEW AND APPROVAL BY THE
CITY OF OTTAWA. CONTRACTOR TO MAINTAIN TRAFFIC FLOW DURING THE ENTIRE CONSTRUCTION PERIOD.
MAINTENANCE OF ROAD CUTS SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR. PROVISION OF FLAGMEN,
DETOURS AS NECESSARY, BARRICADES AND SIGNS TO THE FULL SATISFACTION OF THE ENGINEER AND ROAD
AUTHORITY SHALL BE THE CONTRACTOR'’S RESPONSIBILITY.

5.3 CONTRACTOR TO PREPARE SUBGRADE, INCLUDING PROOFROLLING, TO THE SATISFACTION OF THE
GEOTECHNICAL ENGINEER PRIOR TO THE COMMENCEMENT OF PLACEMENT OF GRANULAR B MATERIAL.

5.4 FILL TO BE PLACED AND COMPACTED PER THE GEOTECHNICAL REPORT REQUIREMENTS.

5.5 CONTRACTOR TO SUPPLY, PLACE AND COMPACT GRANULAR B MATERIAL IN ACCORDANCE WITH THE
RECOMMENDATIONS OF THE GEOETCHNICAL ENGINEER. CONTRACTOR TO PROVIDE ENGINEER WITH SAMPLES
OF GRANULAR B MATERIAL FOR TESTING AND CERTIFICATION FROM THE GEOTECHNICAL ENGINEER THAT THE
MATERIAL MEETS THE GRADATION REQUIREMENTS SPECIFIED IN THE GEOTECHNICAL REPORT.

5.6 GRANULAR A MATERIAL TO BE PLACED ONLY UPON APPROVAL BY THE GEOTECHNICAL ENGINEER OF
GRANULAR B PLACEMENT.

5.7 CONTRACTOR TO SUPPLY, PLACE AND COMPACT GRANULAR A MATERIAL IN ACCORDANCE WITH THE
RECOMMENDATIONS OF THE GEOETCHNICAL ENGINEER. CONTRACTOR TO PROVIDE ENGINEER WITH SAMPLES
OF GRANULAR A MATERIAL FOR TESTING AND CERTIFICATION FROM THE GEOTECHNICAL ENGINEER THAT THE
MATERIAL MEETS THE GRADATION REQUIREMENTS SPECIFIED IN THE GEOTECHNICAL REPORT.

5.8 ASPHALT MATERIAL TO BE PLACED ONLY UPON APPROVAL BY THE GEOTECHNICAL ENGINEER OF
GRANULAR A PLACEMENT.

5.9 CONTRACTOR TO SUPPLY, PLACE AND COMPACT ASPHALT MATERIAL IN ACCORDANCE WITH THE
RECOMMENDATIONS OF THE GEOTECHNICAL ENGINEER. CONTRACTOR TO PROVIDE ENGINEER WITH SAMPLES
OF ASPHALT MATERIAL FOR TESTING AND CERTIFICATION FROM THE GEOTECHNICAL ENGINEER THAT THE
MATERIAL MEETS THE REQUIREMENTS SPECIFIED IN THE GEOTECHNICAL REPORT.

5.10 CONTRACTOR IS RESPONSIBLE FOR ESTABLISHING LINE AND GRADE IN ACCORDANCE WITH THE PLANS,
AND FOR PROVIDING THE ENGINEER WITH VERIFICATION PRIOR TO PLACEMENT.

5.11 DITCHES DISTURBED DURING CULVERT INSTALLATION AND GRADING OPERATIONS ARE TO BE REINSTATED
TO THEIR ORIGINAL CONDITION AND FLOWLINE GRADES.

5.12 EXISTING EAST SIDE ROAD DITCH ALONG PALLADIUM DRIVE TO BE REALIGNED AS PER THE GRADING PLAN.
ADJACENT AREAS BETWEEN ROAD SIDE DITCH AND PARKING LOT TO BE RE GRADED AS PER THE GRADING
PLAN. ALL RE GRADED AREAS IN EXISTING PUBLIC RIGHTS OF WAY AND ANY OTHER DISTURBED AREAS IN
EXISTING PUBLIC RIGHTS OF WAY ARE TO BE FINISHED WITH SOD ON 100mm TOPSOIL.

5.13 ALL EXCESS MATERIAL TO BE HAULED OFFSITE AND DISPOSED OF AT AN APPROVED DUMP SITE. SHOULD
THE CONTRACTOR DISCOVER ANY HAZARDOUS MATERIAL, CONTRACTOR IS TO NOTIFY ENGINEER. ENGINEER
TO DETERMINE APPROPRIATE DISPOSAL METHOD/LOCATION.

5.14 PAVEMENT STRUCTURE (MATERIAL TYPES AND THICKNESSES) FOR HEAVY DUTY AND LIGHT DUTY AREAS
TO BE AS SPECIFIED IN THE GEOTECHNICAL REPORT AND SHOWN ON THE PLANS.

CATCH BASIN DATA TABLE

CROSSING SCHEDULE

2508 STM 0.25m CLEARANCE OVER 200¢ SAN.

375¢ STM 0.25m CLEARANCE UNDER 200¢ SAN.

2508 STM 0.20m CLEARANCE OVER 200¢ SAN.

1508 W/M 1.00m CLEARANCE OVER 200¢ SAN.

1508 W/M 0.70m CLEARANCE OVER 450¢ STM.

2008 W/M 1.10m CLEARANCE UNDER 2508 STM.

250¢ STM 0.80m CLEARANCE OVER 200¢ SAN.

15086 W/M 0.35m CLEARANCE OVER 200¢ SAN.

200¢ STM 1.15m CLEARANCE OVER 200¢ SAN.

15086 W/M 0.85m CLEARANCE OVER 4508 STM.

200¢ STM 0.90m CLEARANCE OVER 200¢ WM.

200¢ STM 1.0m CLEARANCE OVER 200¢ SAN.

450¢ STM 0.20m CLEARANCE UNDER 2008 SAN.

15086 W/M 0.50m(MIN) CLEARANCE UNDER 300¢ STM.

200¢ SAN 0.25m CLEARANCE OVER 3008 STM.

1506 W/M 0.8m CLEARANCE UNDER 2004 SAN.

15086 W/M .5m (MIN) CLEARANCE UNDER 2502 STM.

PRPPRPPRPPRPLPEPRRDRDEEEE

25006 STN 0.2m CLEARANCE OVER 2508 STM.

LEGEND:
MH3A  EXISTING SANITARY MANHOLE @VH3A  SANITARY MANHOLE —_— PROPOSED SWALE C/W FLOW DIRECTION
MH3 EXISTING STORM MANHOLE OMH3 STORM MANHOLE —<—— —=— — < PROPOSED DITCH C/W FLOW DIRECTION AND SLOPE
1.3%
EXISTING STREET CATCHBASIN W %676  CATCHBASIN ¢/w TOP OF GRATE - SLOPE C/W FLOW DIRECTION
EXISTING CURB INLET CATCHBASIN W Rves REAR YARD CATCHBASIN MAJOR OVERLAND FLOW ROUTE
T/6 99.76 ¢ /w GUTTER GRADE
EXISTING VALVE AND VALVE BOX / X104.62 PROPOSED SPOT GRADE
Cres REAR YARD "END” CATCHBASIN
EXISTING VALVE AND CHAMBER T8 10025 W 0P OF GRATE 3009) 440 PROPOSED SWALE GRADE
EXISTING HYDRANT o CATCHBASIN MANHOLE 8450 PROPOSED SWALE HIGH POINT
EXISTING BARRIER CURB /610155  ¢/w TOP OF GRATE 104.60 LOT CORNER GRADE C/W EXISTING GROUND
@vac VALVE AND CHAMBER \\W FULL STATIC PONDING GRADE
EXISTING CONCRETE SIDEWALK S
HYD HYDRANT BOTTOM OF FLANGE
®5/F 100.56 ELEVATIONC/ v - 1 RETAINING WALL
250mm@ SUBDRAIN 05.30
mm — DEPRESSED BARRIER CURB AS PER SC1.1 o TOP OF RETAINING WALL
o 103.50
> SIAMESE CONNECTION (IF REQUIRED) BARRIER CURB AND GUTTER AS PER SC1.2 e PROPOSED BOTTOM OF RETAINING WALL
@) METER MOUNTABLE CURB AS PER SC1.3 TERRACING 3:1 MAXIMUM UNLESS NOTED OTHERWISE
@ REMOTE METER PROPOSED CONCRETE SIDEWALK e PRELIMINARY ROOF DRAIN LOCATION
PRV~ PRESSURE REDUCING VALVE 200mm#4SAN__ SANITARY SEWER & FLOW DIRECTION TP 13301
‘ TEST PITS (SEE GEOTECHNICAL REPORT)
WATERMAIN IDENTIFICATION 825mmg, STM STORM SEWER & FLOW DIRECTION
0 PIPE CROSSING IDENTIFICATION 200¢ WATERMAIN  WATERMAIN CLAY DYKES PER S8
2008 RED 1508 _ PROPOSED BUILDING FINISHED FLOOR
oo —$—1202 . WATERMAIN REDUCER F.F.E.=106.30 EEVATON
2 VBENDS
(O INLET CONTROL DEVICE LOCATION fy VBENGS VERTICAL BEND LOCATION _ PROPOSED UNDERSIDE OF FOOTING
U.S.F.=104.30
=R ELEVATION
PROTECTIVE BOLLARD - PROPERTY LINE
PROPOSED MAIL BOX @ PROPOSED TRANSFORMER
HEAVY DUTY ASPHALT / FIRE ROUTE PROPOSED BIKE RACK

ELEVATION OUTLET PIPE
STRUCTURE AREA STRUCTURE COVER TOP OF INVERT DIAMETER TYPE HEAD FLOW ICD TYPE %0‘3‘\«0
ID ID GRATE INLET OUTLET (mm) %\&0‘3‘/\
Ko
ECB1 P105 CITYSTD S29 S30/S31 93.40 92.400 250 HDPE PERF )
TCB1 P105 CITYSTD S29 S30/S31 93.55 92.350 92.350 250 HDPE PERF SUBJECT
CICB13 P105 OPSD 705.010 S22 & S23 93.90 92.300 92.200 200 PVC DR-35 | 1.700 36.00 |Tempest HF - Type B AREA
CB12 P101A OPSD 705.010 S19 94.00 92.300 200 PVC DR-35 1.800 14.00 Tempest Vortex 30
CB14 P101B OPSD 705.010 S19 94.00 92.300 200 PVC DR-35 1.800 21.00 Tempest HF - Type A %Vp\%?\
CB1 P106B OPSD 705.010 S19 94.00 92.230 92.100 250 PVC DR-35 1.975 7.00 Tempest Vortex
CB2 P106A OPSD 705.010 S19 94.00 92.400 200 PVC DR-35
CB4 P103A OPSD 705.010 S19 94.17 92.500 200 PVC DR-35
CB5 P103B OPSD 705.010 519 93.75 92.228 92.050 200 PVC DR-35 KEY PLAN
CB7 PSB OPSD 705.010 519 93.80 92.100 200 PVC DR-35 | 1.700 32.00 |Tempest HF - Type B
CB9 P8C OPSD 705.010 S19 93.75 92.050 200 PVC DR-35
CB10 P8A OPSD 705.010 S19 93.55 91.850 200 PVC DR-35 1.950 6.00 Tempest Vortex
CBMHS8 P8C OPSD 701.010 $25 & S28.1 Open 93.75 91.800 91.286 375 PVC DR-35
CBMH14 P113A OPSD 701.010 S$25 & S28.1 Open 93.95 92.159 92.113 300 PVC DR-35 1.937 14.00 Tempest Vortex
CBMH®6 P103C OPSD 701.010 S$25 & S28.1 Open 93.95 91.531 91.500 250 PVC DR-35 2.425 17.00 Tempest Vortex
TCB2 P8C CITYSTD S29 S30/S31 93.70 92.700 92.700 250 HDPE PERF
ECB2 P8C CITYSTD S29 S30/S31 93.80 92.800 250 HDPE PERF
ECB3 P103B CITYSTD S29 S30/S31 94.10 92.500 200 PVC DR-35
ECB33 P113B CITYSTD S29 S30/S31 93.45 92.450 250 HDPE PERF
CCB32 P113A CITYSTD S29 S30/S31 93.50 92.350 92.350 250 HDPE PERF
CB30 P113B OPSD 705.010 S19 93.82 92.150 92.150 200 PVC DR-35
TCB31 P113B CITYSTD S29 S30/S31 93.55 92.250 92.250 250 HDPE PERF
CCB30 P113B CITYSTD S29 S30/S31 93.95 92.150 92.150 250 PVC DR-35
CB36 P113A OPSD 705.010 S19 94.00 92.368 92.300 250 PVC DR-35
CB35 P113A OPSD 705.010 S19 94.00 92.500 200 PVC DR-35
CB32 P113B OPSD 705.010 S19 93.50 91.789 91.700 250 PVC DR-35
CB31 P113B OPSD 705.010 S19 93.50 91.940 91.890 250 PVC DR-35
MH113 P113B OPSD 701.010 OPSD 401.030 93.80 91.306 375 PVC DR-35 2.157 Tempest HF - Type E
CB33 P113B OPSD 705.010 S19 93.55 92.050 200 PVC DR-35
Bold font indicates CB's with ICD's Revision: 2019-01-09
14
PAVEMENT STRUCTURE ** "
CAR _ONLY PARKING AREAS: "
50mm WEAR COURSE — HL—3 OR SUPERPAVE 12.5 ASPHALTIC CONCRETE 11
150mm BASE — OPSS GRANULARGRANULAR "A” CRUSHED STONE
300mm SUBBASE — OPSS GRANULAR "B” TYPE II 10
SUBGRADE — IN SITU SOIL, OR OPSS GRANULAR "B” TYPE | OR II 9
MATERIAL PLACED OVER IN SITU SOIL -
WATERMAIN SCHEDULE .
HEAVY TRUCK PARKING AREAS AND ACCESS LANES:
FINISHED | TOP OF |AS—BUILT 6
STATION DESCRIPTION 40mm WEAR COURSE — HL—3 OR SUPERPAVE 12.5 ASPHALTIC CONCRETE
CRADE [WATERMAIN |[WATERMAIN 50mm BINDER COURSE — HL—8 OR SUPERPAVE 19.0 ASPHALTIC CONCRETE I A TRB| 20190122
0+000.00 |CONNECT TO EXISTING 2004 CAP 94.14 EX.£91.81 150mm BASE COURSE — OPSS GRANULAR "A” CRUSHED STONE 4 | 1SSUED FOR TENDER el 20190117
0+004.09 |200x150REDUCER 94.08 91.68 450mm SUBBASE — OPSS GRANULAR "B” TYPE || ESURTISSION FORSTEPLAN
0+007.15 |150x150TEE 94.02 91.62 SUBGRADE — IN SITU SOIL, OR OPSS GRANULAR "B” TYPE | OR Il 3 | APPROVAL TRBJ 2019:01:10
MATERIAL PLACED OVER IN SITU SOIL 5 REVISED AS PER NEW SITE PLAN el 20181114
AND CITY COMMENTS T o
0+000.00 |150x150TEE 94.02 91.62 1 |ISSUED FOR sPA T.RB| 2018:07:12
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