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1.0 INTRODUCTION

Clearford Water Systems Inc. has been retained to complete the detailed design of a Small
Bore Sewer (SBS®) sanitary collection system for residential Phase 1B-2 of the West Capital
Airpark (WCA) development in Ottawa, Ontario.

The sanitary SBS® system is a small diameter gravity sewer (SDGS) system with variable
gradient (refer to Section 5.15.4 of the MOE Design Guidelines for Sewage Works, 2008).
Residential Phase 1 sanitary SBS® servicing has been approved under Environmental
Compliance Approval No. 0961-A9UHSS8 (Appendix B). Under this approval, the downstream
sanitary sewer mains of Phase 1 would allow new connections of future phases to be served
within the approved treatment system capacity.

This Design Brief has been prepared for the sanitary servicing of the proposed Phase 1B-2
development. Wastewater generation based on the build-out of previously approved residential
Phases has been used for the review of the hydraulic capacity of the proposed sanitary system.
Descriptions are provided for the design parameters, installation, operation and maintenance of
the proposed Phase 1B-2 sanitary collection system.

2.0 SITE DESCRIPTION
2.1 General Site Information

The WCA is a private residential development and business park located on a 400-acre
property in the west end of the City of Ottawa. This site is bounded by agricultural land to the
northwest, Diamondview Road on the southwest, Thomas Argue Road on the northeast, and
aggregate pits to the southeast. One small creek crosses the site from south to north. The
residential development site lies south of the existing airport facilities; the business park
development is to the northeast of the existing facilities and adjacent to Carp Road.

2.2 Existing and Proposed Development

The development of WCA Phase 1 includes 212 residential lots and one City Park staged into
three (3) construction phases: existing Phases 1A and 1B-1 and proposed Phase 1B-2. The
sanitary sewer servicing for Phase 1A has been installed for 77 single family houses and the
City Park. Phase 1B-1 has been registered for servicing 28 single family houses, while the
proposed Phase 1B-2 is planned for 77 single family houses and 30 townhouse units.

The existing Phase 2A was approved under the Transfer of Review Program (TORP) delegated
to the City in 2020. The sanitary sewer servicing for Phase 2A has been installed for 82 single
family houses and 48 townhouse units.

The total of existing Phase 1A, 1B-1, 2A, and proposed phase 1B-2 residential development will
include 342 residential lots and 2 equivalent residential units contributed from the City Park of
Phase 1A.

Although the original Phase 1 sanitary SBS® collection system has been approved under
Environmental Compliance Approval No. 0961-A9UHS8 (Appendix B) for Phase 1A and 1B
only, the downstream sewer mains are sized with a total capacity to accommodate wastewater

Clearford Water Systems Inc. 2
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generation up to 329 residential lots and some common sites up to 15 equivalent residential
units (ERUs) which equal to the total of existing Phase 1A, 1B-1, 2A, and proposed phase 1B-2
residential development. A summary of the residential and ERU counts is provided in Table 3.2

3.0 SANITARY COLLECTION SYSTEM

Refer to Appendix A for a plan view and schematic of the sanitary sewer collection system for
the existing and proposed residential development in Phase 1A, Phase 1B (IB-1 and 1B-2) and
Phase 2A.

3.1 Existing Residential Phase 1A, 1B-1 and 2A Servicing

The existing sanitary SBS® collection system for WCA residential development is classified as a
small diameter variable gradient sewer system (refer to “An Introduction to Communal Sewage
Systems,” MOE, ISBN 0-7778-6933-0). The system is comprised of at-source clarification with
the liquid effluent transported by gravity through small diameter service laterals and sanitary
mains (75-200 mm diameter) to an effluent pumping station to lift effluent to the wastewater
treatment facility.

Interceptor tanks of 4,000 L working volume are located on each residential lot that will be
owned, operated and maintained by a condominium corporation. The interceptor tanks provide
at-source separation of sewage waste solids, fats, oils and greases (FOGs), and allow for
storage and digestion of the accumulated sludge. Additionally, the clarification process reduces
peak flows through attenuation in the system and provides pre-treatment of the domestic
wastewater through reduction of the biological oxygen demand (BOD) and total suspended
solids (TSS).

An inverted siphon has been constructed to transport effluent from the west to east side of Carp
Creek on Wingover Pvt. The siphon consists of two parallel 100 mm diameter pipelines that
eliminate the need for an additional pumping station within the residential development.

The small diameter sanitary laterals and mains constructed from high-density polyethylene
(HDPE) provide a watertight collection system using pipe fusion/welding technologies and the
elimination of maintenance hole requirements. System cleanouts, called system access points
(SAPs), are installed to allow for monitoring, maintenance and periodic flushing of the system.
All components of the existing SBS® collection system in WCA residential development have
been tested after installation to ensure a watertight system.

3.2 Proposed Residential Phase 1B-2 Servicing

The proposed residential Phase 1B-2 adjoins Phase 1B-1 located east of Carp Creek and will
be comprised of a mixture of 107 single family homes and townhomes. Sanitary servicing for
the proposed development is designed based on the previously approved ECA for implementing
a sanitary SBS® gravity collection system. Each residential home will have an individual
interceptor tank located at front yard of the property. Raw sewage from homes will be
connected to the inlet pipe of interceptor tanks, where settable solids in the sewage will be
captured in the tank after a minimum of 48 hours retention time. The liquid tank effluent will
drain through service laterals to the SBS® mains in the road rights-of-way.

Clearford Water Systems Inc. 3
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Two (2) sanitary collection areas have been proposed for the new development. In Phase 1B-2,
twenty-eight (28) single-family houses will connect to the existing 100mm SBS® main from
Phase 1B-1 on Chandelle Pvt. Service laterals for these twenty-eight (28) residential homes will
be established through installed tee connections which are currently plugged and will be
extended into the properties. Due to a crossing conflict with a proposed storm sewer, the
existing 100mm SBS® main of Phase 1B-1 will be cut off at the location prior to the road
crossing (approximate chainage 9+996). Subsequently, it will be diverted to a new SBS main on
the proposed Chandelle Pvt. extension. The existing 100mm SBS® main beyond this point will
be capped and abandoned.

The remaining seventy-nine (79) residential units will be serviced by new SBS® mains on
proposed Chandelle Pvt. extension and Street Three, with a minimum burial depth of 2.2m
below the edge of road elevations. The proposed Phase 1B-2 sanitary flows will connect to an
existing sanitary cap located at approximate Chainage 401+053 in Phase 1B-1. Following the
connection cap, these sanitary flows will be directed through the existing 150mm SBS® main
adjacent to the Stormwater Management East Pond. The existing 150mm SBS® main then
feeds to the downstream 200mm SBS® main of Phase 1A on Wingover Pvt. which terminates at
the existing sanitary sewer manhole at the intersection of Wingover Pvt. and Thomas Argue Rd.

At the termination point of the collection system, the sanitary sewer from existing and proposed
residential phases will be entering by gravity the existing effluent pumping station and lifted to
the above-grade wastewater treatment plant for further treatment. The pumping station and
WWTP design for WCA residential development is provided by others under separate cover.
The treated final effluent is discharged via pipe outfall to an onsite dry ditch approximately 30 m
from the treatment facility.

3.2.1 Design Parameters

The assumptions and design parameters used for sizing and hydraulic design of the proposed
Phase 1B-2 SBS® collection system are presented in Table 3.1.

Table 3.1: Summary of Residential Phase 1B-2 SBS® Design Parameters

Parameter Design Value Reference

Residential ADF Generation?

290 L/cap/day

MOE typical 225-450 L/cap/day

Housing Density

3.4 capita/single home

City of Ottawa Standards

2.7 capita/townhome

City of Ottawa Standards

Equivalent Residential Unit (ERU)P

986 L/single home/day

Single family home

Peaking Factorc

2.0

MOE NETE Certificate

Inflow/Infiltration®

0 L/cap/day

MOE NETE Certificate

Sanitary SBS® Lateral Diameter

75 mm

MOE Sewage Works 2008

Sanitary SBS® Main Diameter®

75 mm — 150 mm

MOE NETE Certificate

Manning’s Roughness for HDPE DR17

0.013

MOE Sewage Works 2008

Minimum Cleansing Velocity 0.15m/s MOE NETE Certificate
Minimum Slope 0.15% MOE NETE Certificate
Cleanout Max. Spacing 90 m MOE NETE Certificate
Minimum Burial Depth for Mains 2.20m Frost protection purpose
Minimum Burial Depth for Interceptors 0.30m Manufacturer’s guide
Interceptor Min. Hydraulic Retention Time | 2 days OBC Section 8.2.2.3.

Clearford Water Systems Inc.
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Notes:

a  Refer to approved “Phase 1 Residential — SBS® Sanitary Collection Design Brief”, April 2015.

b Based on single home density of 3.4 capita/home

¢ Refer to Appendix C: Ontario MOE — NETE Certificate has an approved peaking factor of 2 and I/I=0,
which was used in this sewer design

The sewage generation rates for existing and proposed residential phases are summarized by
development type in Table 3.2.

Table 3.2: Wastewater Generation in Each Phase

ERU Population | Design Average | Peak Flow
Phases Property Connections (capita) Flow, Qa (L/d) (L/s)
Existing Single homes 77 261.8 75,922 1.76
Phase 1A | City Park 2 - 2,000 0.05
Existing Single homes 82 278.8 80,852 1.87
Phase 2A | Townhomes 48 129.6 37,584 0.87
Existing & | Existing single homes 28 95.2 27,608 0.64
Proposed | Proposed single homes 77 261.8 75,922 1.76
Phase 1B [ proposed Townhomes 30 81.0 23,490 0.54
Existing & Proposed Total 344 1,108.2 323,378 7.49

3.2.2

The interceptor tanks are designed to perform at-source solids separation, clarification, solids
retention and primary treatment. The sizing of interceptor tanks has been determined based on
the occupancy, flow generation rates and the required minimum of 48 hours hydraulic retention
time specified in Table 3.1. The calculated hydraulic retention time of interceptor tanks in
residential Phase 1B-2 are provided in Table 3.3.

Interceptor Tanks

Table 3.3: Hydraulic Retention Time of Interceptor Tanks

Tank Working Occupancy Density Design Average
Property Capacity (L) (capita’/home) Flow Qa (L/day) HRT (days)
Single home 4,000 3.4 986 4.1
Town home 4,000 2.7 783 5.1

The volume of sludge production is expected to vary significantly from home to home based on
the actual occupancy density and habits of individual residents. Collection and storage of solids
occurs year-round, with the contents of the tanks to be pumped out and disposed off-site by a
licensed hauler.

The estimated raw sewage and SBS® effluent wastewater characteristics are presented in
Table 3.4.

Clearford Water Systems Inc. 5
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Table 3.4: Interceptor Tank Wastewater Characteristics

Raw Sewage SBS® Effluent
Parameter Average Concentration? Average Concentration?
Biochemical Oxygen Demand (BODs) 170 mg/L 120 mg/L
Total Suspended Solids (TSS) 200 mg/L 80 mg/L
Total Kjeldahl Nitrogen (TKN) 62.9 mg/L 62.9 mg/L
Total Ammonia Nitrogen (TAN) 53.5 mg/L 53.5 mg/L
Total Phosphorus (TP) 10 mg/L 10 mg/L

8  Refer to information supplied by Golder Associates, “Report on Wastewater Treatment System Carp Airport”,

January 2015.

3.2.3 Sanitary SBS® Mains, Laterals and SAPs

The sanitary SBS® laterals from the interceptor tank outlet to the sanitary SBS® main will be
75 mm diameter sewer, while the sanitary SBS® mains in residential Phase 1B-2 will range from
75 mm to 150 mm diameter. Each segment of pipe was analyzed using the Manning’s Equation
and a peaking factor of two, to account for the attenuation of peak flow that occurs in the
interceptor tanks. Each sanitary main was designed to carry the peak flow with a half-full pipe
condition as an additional safety factor.

Refer to Appendix E for the complete hydraulic design calculations for the collection system.
The Design Sheet has been updated to include the as-built information from existing phases
and the design flows for the proposed development.

System access points (SAPs) are designed to allow for routine maintenance, monitoring and
periodic flushing. SAPs will be installed at the start of each pipe run and throughout the sewer
main network with a maximum separation distance of 90 metres.

Venting of the SBS® pipe network is critical to maintaining flow in the system and eliminating the
potential for “air lock” conditions. Venting is passively achieved through headspace in the
laterals, interceptor tanks, and plumbing vent stacks for each residential connection;
additionally, air breather caps will be installed on SAPs for increased venting of the system.

3.3 Capacity Review of Existing SBS® System

The hydraulic conveyance capacity and peak flow velocity in the existing SBS® mains were
assessed based on the theoretical design criteria presented in Table 3.1 and 3.2 and the as-bult
data of existing sanitary sewer mains.

3.3.1 Existing Gravity Sewer Mains

The capacities of existing gravity SBS® mains, specifically installed downstream of the proposed
development on Chandelle Pvt. and Wingover Pvt. and along the Stormwater Management East
Pond, were analysed for conveyance of the total peak design flow with a maximum design ratio
(Qp/Qx) of 50% under available hydraulic slopes resulting from sanitary sewer as-builts.

Design calculations included in Appendix E show that the existing SBS® mains have sufficient
capacity to accommodate the total peak design flow from all existing and proposed phases.
Additionally, the cleansing velocity in all pipe segments is maintained at or above the minimum
0.15 m/s. Itis noted that these calculations are based on the design assumptions which may be
different than actual flows discharging into the system.

Clearford Water Systems Inc. 6
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3.3.2 Existing Inverted Siphon

The inverted siphon is upstream of the proposed development, so the hydraulic capacity of
inverted siphon will not be impacted by the proposed development.

3.4  Installation of SBS® System

3.4.1 Interceptor Tanks

Refer to Appendix D for interceptor tank details. The proposed interceptor tanks are injection-
molded polypropylene tanks. These structurally reinforced plastic tanks are lightweight and
durable for easy assembly and handling. Tanks are designed to withstand typical stresses
associated with installation by heavy equipment and burial. The tank is constructed with a main
body in two (2) pieces with inlet and outlet access hatches and adjustable plastic risers.
Alternative tank material with equal or better properties is acceptable upon Clearford’s review.

Installation requires excavation, including any rock removal, preparation of the bedding material,
placement of the tank, backfilling and compaction, connection of inlet and outlet plumbing, and
installation of access hatches.

Rubber gasket seals are set into the inlet and outlet pipe positions providing watertight pipe
connections. Access hatches are provided at inlet location to allow for inspection, maintenance,
and sludge pumping. Modular plastic riser ring components are stacked such that the risers
extend to grade level for access.

Installation requirements for the interceptor tanks are summarized below.

1. Interceptor tank locations selected based on the following considerations:

a) Minimize length of pipe for the sewer lateral from building to interceptor tank.

b) Allow equipment access for excavation and interceptor tank placement.

c) Minimize length of sanitary lateral and provide unobstructed connection to the
sanitary main.

d) Interceptor tank elevation allows for minimum 2% slope for the sewage drainage
from building to interceptor tank inlet.

e) Outlet of interceptor tank allows for minimum 0.5% slope for the SBS® lateral
from interceptor tank outlet to the sanitary main.

2. Placement of interceptor — Backfilling and Compaction.
a) Backfilling and compaction shall follow the manufacturer’s instruction.
b) Backfilling shall along sidewalls in 300 mm lifts.
¢) Compaction shall meet 95% standard proctor density (S.P.D).
d) Property grading shall be slopped away from interceptor tank to avoid surface
runoff entering.

3.4.2 Sanitary SBS® Mains, Laterals and SAPs

SBS® laterals, mains and SAPs will be constructed from HDPE DR17 pipe, and all connections
are made through butt fusion or electro-fusion couplings, creating a permanent weld of equal or
greater strength than the pipe itself.

The sewer mains will be constructed within the road right-of-way with minimum cover of
2.20 metres from the edge of the road to crown of the sewer. Sanitary laterals will be
constructed to provide the most direct connection to the sewer main. Thermal insulation of pipe

Clearford Water Systems Inc. 7
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sections with less than 2.2m burial depth will be provided as per city of Ottawa Standard Details
W21 and W22 for frost protection.

SAPs will be housed in a cast iron enclosure complete with cover to protect the internal HDPE
riser. The risers will be fitted with HDPE friction caps with breather holes to ensure system
venting and prevent infiltration and debris from entering. Refer to Appendix F for SAP and
collection system details.

3.4.3 CCTV Camera Inspection and Pressure Testing

Sewer main flushing should occur initially upon installation, followed by CCTV camera
inspection. All components of the SBS® collection system will be tested in accordance with
OPSS 409, 410 and 441 to ensure a watertight system. Low pressure air testing will be
performed in accordance with OPSS 410.07.15.04.03, with no pressure drop. Sewer pipe
segments where minimum 0.5m of clear vertical distance cannot be maintained in field to cross
above watermains shall be pressure tested in accordance with Division 441 of the OPSS at a
pressure of 350 kPa, with no leakage.

3.5 Operation and Maintenance

Maintenance requirements for the SBS® system are minimal, consisting of routine annual
inspection and monitoring, as well as particular maintenance requirements for system
components outlined in the following subsections. An operations and maintenance manual will
be developed to document as-built information and to provide greater detail with respect to
standard operations and maintenance requirements.

3.5.1 Interceptor Tanks

Sludge removal from residential interceptor tanks is typically required every 5to 10 years,
depending on the occupancy for each home. Access hatches on the interceptor tanks allow for
routine inspection, pumping, and other maintenance activities. Sludge removal will be
performed by a licensed septage hauler and disposed at an approved facility.

3.5.2 Sanitary SBS® Mains, Laterals and SAPs

Typical cleaning intervals for cleaning sewer mains and laterals range from 7 to 10 years. SAPs
provide access to the collection system for inspection and cleaning. System flushing or
pressure washing is performed using potable water delivered through fire hoses or through
equipment from a commercial sewer maintenance company.

40 SUMMARY

The SBS® collection system has been designed for the proposed Phase 1B-2 development of
107 residential units. The proposed Phase 1B-2 SBS® collection system components are
summarized as follows:

Residential Interceptor Tanks

» Atotal of 107 tanks with a minimum working capacity of 4,000 L each will be installed for
each residential unit.

e Tanks will be installed at a minimum 1.5 m setback from buildings and a minimum
300 mm soil cover on top with access hatches to grade level.

» Tanks will provide a minimum hydraulic retention time of 2 days.

Clearford Water Systems Inc. 8
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SBS® Collection System

A total of approximately 850 m of SBS® laterals, all 75 mm diameter HDPE DR17 pipe at
minimum 0.5% slope, will connect interceptor tanks to the sewer mains.

An approximately 700 m of new SBS® mains in addition to existing SBS® mains ranging
from 75-200 mm diameter HDPE DR17 will convey wastewater of the proposed
development by gravity at minimum 0.15% slope to the downstream treatment plant.

A total of 9 SAPs will be installed in proposed Phase 1B-2 with a maximum separation
distance of 90 m.

HDPE fusion/welding technologies to be used for all connections.

Operation and Maintenance Recommendations

Routine monitoring of interceptor tanks and SBS® sewer collection system.
Pump-out sludge from tanks when sludge level reaches 65% of liquid level,
approximately every 5-10 years.

Routine inspection of inverted siphon structure and flushing or pressure washing at
intervals of 7-10 years.

SBS® system flushing or pressure washing at intervals of 7-10 years.

Partial CCTV inspection after 5-10 years of operation to develop maintenance program
based on observed conditions.

Prepared By: Reviewed By: _

i -
— I:l:ll_ ;

Yuxin Wang, EIT

Project Manager

Wilf Stefan, P.Eng.
COO
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Appendix B: Ontario MECC — ENVIORNMENTAL COMPLIANCE
APPROVAL



Content Copy Of Original

Ministry of the Envirenment and Climate Change
Ontario Ministére de I'Environnement et de ["Action en matiére de changement

climatique

EMVIRONMENTAL COMPLIAMCE APPROVAL
NUMBER 0SB1-AQUHSE
lesue Date: February 10, 2047

1514847 Ontaria Inc.
1500 Thomas Argue Rd
Carp. Ontario

KOA 1LD

Site Location: Carp Airpont Subdivisian
1500 Thomas Argue Road
City of Ottawa
KOA 1LD

You have appled under section 20.2 of Part Il 1 of the Enviranmental Protection Act, R.5.0, 1990, ¢
E. 19 (Environmental Protection Act) for approval of:

consfruction of private sewage treatment facilittes for the collection, transmission, treatment and
discharge of treated effluent to a dry diteh (which dizcharges to Carp Cresk eventually o Camp River),
designed at a Rated Capacity of 372 000 Litres per day and a maximum daily flow of 744 000 Litrez
per day, together with stormeater management facilities to serve the Phase | and Phase 2 residential
development and business park at the West Capital Airpark located at the Carp Airport, in the City of
Ottawa, consisting of the fallowing:

Seplic Tanks

= inatallation of clarifier fanks, each having a minimum volume of 4,000 L capacity complete with inlet
and autiet hatches, hydraulic mixer and flow attenualor located on each residential lot and the
communal hangar site, 8,000 L capacity for the wastewater treatment system/City park location, and a
45000 L capacity tank for the community center site, discharging to the sanitary collection system,
identified bebow,

Sewage Collection System

» = small diameter gravity sewer system (Small Bore Sewer (SBS) by Clearford Water Systems or
equivalent ) , approzimately 3,620 m in total length of collection mains with diameters ranging from 75
rmm {0 200 mm on the following streets:

- Albert Boyd Private, 400 m;

- Silver Dart Privaie 10 m;

- Sopwith Private 350 m;

- Wingaver Private 985 m;

= Eazementis 550 m;

= Chandelle Private 670 m;

- Tailslide Private £15 m;

- TaxiwayE 300 m,



all complete with SAP type cleanouts;

s an inverted syphon, consisting of two (2) 100 mm diameter pipas, approximately 145 m in length |
and one (1) 250 mm diameter sanitary sewer, appraximately 30.7 m in length from the Wastewater
Treatment Plant {described below), all discharging to the sanitary lift station, described balow.

& gne (1} 200mm diameter sanitary sewer, approximaiely 16.7m in lengih from the pump building,
discharging to the equalization tanks located at the Wastewater Treatment Plan (described below);

Sanitary Lift Station

& 3 sanitary Iift station, to convey sewage flows to the egualization tanks located at the wasiewater
freatment plant, and consisting of;

- gne (1) wel well with a minimum aperating volume of approximately 1,840 L,

= two {2} submersible pumps (one standby), each pump rated at 7.66 L/s at 6§ m TOH, complete with a
high liquid level alarm, and discharging via a 75 mm diameter forcemain to a 200 mm diameter
sanitary sewer, approximately 21.6 m in length, discharging fo the eqgualization fanks af the
Wastewater Treatment Plant [described below);

- gne [1) covered contral pansl.

Wastewater Traatment Plant

A modular package type wastewater treatment system rated at an average daily flow of 186 m*/day for
Phase 1 of the development and an additional average daily flow of 136 m 3 /day for Phase 2 of the
development (progressing to average daily fliow of B10 m¥day at full build-aut in Phase 5 in future),
consisting of the fallowing:

Phase 1

» an equalization tank system (multiple tanks) with a valume of 103 m* for Phase 1 of the development
{3209 m? at full build-cut in Phasa & In future), complete with an ultrasonic level transmitter to confrol
pump cperation and back-up high level alarm float swilch.

= two rotary fobe blowers for aeration of the equalization fank systemn, as reguired.

s twa variable speed pumps (one duty and one standby) to transfer wastewater through the scresning
sysiem.

# two rotary brush screens (one duty and one siandby) with 2 mm openings, each with a capacity of
appraximately 883 Limin, equipped with water level sensar and two feed forwards pumps (one duty
and one standby)

s an acrobie tank with a storage volume of approximately 41 m?, squipped with two rotary lobe
blowers (one duty and one standby) for fine bubble asration, complete with dissolved oxygen and pH
fransmitters. and chemical metenng pumps to feed sodium hydroxide for pH adjustment (as needed)
and alum o promote fiocculation of suspended solids (as needed).

s a tank level transmitter and high level float alarm swilch in aerobic tank as well as two centnfugal
submersible feed pumps {one duty and one standby) rated at 12 L's at 4.6 m TOH to pump
wastewater 1o the membrane bioreactor,

» 3 membrane reacior system consisting of one membrane tank (approximate volurme of 11.4 m*} and
two flat sheet membrane modules (newterra MB3-2 MicroClear) equipped with two permeate
extraction pumps (one duty and one standby), complete with an overflow return line to the asrobic
fank.

s two blowers (one duty and one standby) within the membranea reactar system for scouring of the
membrang modules.

s 3 sludge holding tank having an approximate volume of 7 m* complete with a sludge dewatering
sysiem with mixing tank for polymer addition and dewatering press equipped with water retum line to



the equalization tank, with dried sludge stored in an outdoor bin
& an effluent flow meter prior to effluent discharge to an onsite dry ditch via a 200mm diameter
ganitary sewer, approximately 31.7m in length.

Fhase 2

- a zecond equalization tank with a valume of 102 m 3 for Phase 2 of the development

- an aercbic tank with a storage volume of approximately 41 m?, equipped with two rotary lobe blowers
ione duty and one standby) for fing bubble asration, complete with dissolved axygen and pH
transmitters, and chemical metering pumps o feed sodium hydroxide for pH adjusiment (as neseded)
and alum to promote flocculation of suspended solids (as needed).

- & tank level transmitter and high leve! float alarm switch in asrobic tank as well as tao centrifugal
submersible feed pumps (one duty and cne standby) rated at 12 L'z at 4.8 m TOH to pump
wastewater to the membrane bloreactor.

- a membrane reactor system consisting of one membrane tank [approximate velume of 11.4 m?) and
two flat sheet membrane modules {newterra MB3-2 MicroClear) equipped with two permeate
exfraction pumps {one duty and one standby}, complete with an overfiow retum line to the asrobic
bark.

- two blowers (one duty and one standby ) within the membrane reactor system for scouring of the
membrane modules.

Stomwater Management Facilities

Construction of stormwater management works related to the eanstruction of the Wastewater
Treatment and Waler Storage Facility at the West Capilal Airpark located at the Carp Airport, in the
City of Oftawa, to provide on-gsite stormwater quality protection and erosion control and to attenuate
post-development peak flows fo pre-developmeant release rates for all storm events up to and including
the 100-year slorm event for a catchment area of 0,488 hectares of industrial area, discharging to the
readszide ditch along Wingover Private and ultimately discharging to Carp Creek, conglisting of the
following:

= enhanced drassed swales, located alkong the east, south and west property boundaries {1B80m total)
designed 1o convey runaff from storms up 1o and including the 100-vear return period, with a
trapezoidal cross-section, bottom slope of approximately 0.50%, bottom width of 0.73 metres, and 3:1
side slopes, discharging to two ditch intet catch basins (DICE A and B,

o stormwater management facility (catchment area 0,489 heclares):. Two (2) dry swales WEW and
EZW), located along the east; south and west property boundaries, each having a total slorage
volume of 2780 m? and 2714 m?  respectively at a depth of 0.30 m, with side slopes of 3H.1V
(maximum} and a bottom slope of approximately §.5%, complete with two infet control structures
(DICE A and DNCE B), receiving inflow from enhanced grassed swales; two multi-staged outlet controd
structures, Tempest 115mm onfice {installed in outiet pipe of DICE A) controlling flows to 17.9 Lis and
a Tempest 930mm orifice (installed din the outiet pipe of DICE B} contralling flows ta 11.1 Lis during the
100-year event, connecting to a riprap lined swale, discharging to the Wingover Private roadside ditch
and ultimately discharging to Carp Creek;

& including erosion’ sedimentation conirel measures during consiruction and all other controls and
appurtenances esseniial for the proper operation of the aforementioned Works,

all other confrols, alectncal equipment, instrumantation, piping, pumps, valves and appurtenances
essantial for the proper aperation of the aforementioned sewage warks,

all In accordance with the submitied supporting documents lsted in Schedule B.



Appendix C: Ontario MOE — NETE Certificate



YiASSESSMENT

ford Small Bore Sewer ™ System

The Ontario Ministry of the Envb'unmen.! has reviewed the
Clearford Small Bore Sewer " System (SBS"™"). Based on a
review of the data and the information submitted in support of
the technology (see Notable Aspects and Appendix} the ministry
icurs that the system, if applied according to design criteria

Io site specific considerations, can be a viable sewage




Clearford Small Bore Sewer ™ System

Motable Aspects of the Technology:

v The Clearford Small Bore Sewer'™

(=B Sw} systemn 15 distinctly different
from the traditional gravity sewers and
has the following recommended key de-
sign criteria:

Y Average daily flowrate of 200 to 225
litres per capita per day [LA(cd)].

v Minimuem design cleansing velocity
of 0.15 m's.

¥  Minimum nominal pipe diameter of
75 mm.

¥ Design zero infiltration flow,

v Design peaking factor of 2.

The SBS™ system utilizes an on-site
SBS™ Clarifier which provides solids
separation, solids storage and associated
anzerobic digestion ireatment. The efflu-
ent from the SBS™ Clarifier flows by
gravity to the small diameter gravity
sewers (SDGS) pipe network. The
SDGS convey effluent from an intercep-
tor tank or SBS™ Clarifier, to pumping
station(s) or sewage treatment facility.
These SDGS systems convey only clan-
fied effluent (significant lower solids)
and thus require smaller diameter pipes
and reduced slopes (or can follow the
surface contour of the land) reducing the
amount of excavation and constroction
COSLs,

The SBS™ Clarifier consists of a vac-
uum tested two-chamber tank, with ad-

justable access for clean-out. The pn-
mary compartment comprises 80% of
the total Clarifier tank volume which
provides for increased solids storage and
digestion. Clarifier tanks are installed to
gervice each household, block of homes
or commercial establishments, The rec-
ommended pump-out maintenance cycle
15 up to 10 years for an average density
household. At this pump-out frequency
there iz approximately a 50% reduction
in sludge volume due to anaerobic diges-
tion. Proper disposal of collected septage
from SBS™ Clarifiers must be per-
formed by licensed septage haulers, with
local suthorities enforcing powers for
hygiene control.

The SBS™ Clarifier is vented in two di-
rections: the receiving compartment
vents back through the housebuiiding
plumbing stack and the discharge end
vents forward through the collection sys-
tem by a combination of building stacks,
earth (subsurface) venting and through
installed air vents within the pipe net-
work.

The SBS™ collection system consists of
fused-joint high density polyethylene
(HDPE) piping for its collection mains,
laterals and clean-out access points,
Ventilation on-site and throughout the
collection system at critical junctures is
required to enable flow with a minimum
gradient. The SBS™ collection system is
not alignment sensitive but requires that
the overall net gradient is positive ifa
minimum slope of 0.15% is met. The
SBS™ gollection system has a recom-
mended flushing cycle every 7 to 10
years through the use of strategically de-
signed clean-outs/flush points, called



system access points (SAP), which fol-
lows the Clarifier pump-out schedule.
The SBS™ collection system, with the
use of HDPE matenals, permits the utili-
zation of trenchless technology for in-
stalling maing and laterals, Air release
vents are reguired at or slightly down-
stream of summits in sewer profiles,
Since all sanitary sewers generate some
odours at various points in the system,
the pipe network of the SBS™ collection
svslem that conveys Clarifier effluent
has odour control installed at all access
points where necessary, Generally,
odour control is efTectively managed by
the use of subsurface venting, well de-
signed drop inlets and other control
MEASITES.

The SBS™ collection system uses
fused-joint high density polvethylene
(HDPE) pipes in accordance with manu-
facturers’ recommendations and installa-
tion specifications. Pipes must be buried
decp enough to prevent damage from an-
ticipated earth and vehicle loading and
below the frost lime to prevent freezing.

The general design eriteria for the Small
Bore Sewer ™ gystem include:

1) Per capita average daily sewage
flow range of 200 to 225 Li{e-d),
plus zero infiltration allowance,
with the use of fused-joint HDPE
collection system and the use of
water-tight, vacuum tested sps™
Clarifier with sealed inlet and out-
let components.

23 A mimimum clegnsing velocity of
0,15 mfs 15 recommended.

3) Whenever possible, it is desirable
to use actual flow data for design
purpoeses, however in the absence

of flow data a peak hour design
factor of 2 is recommended.

4) Each segment of sewer is analysed

by the Hazen-Williams or Man-
ning equations to determine if the
pipe is adequately sized and
sloped to conduct the peak design
flow.

5) Typical municipal SBS™ Clarifier

effluent characteristics for BOD:,
TSS, TENM and TP are 120, 40, 30
and 6 mg/L, respectively, based on
typical removal rates. There is no
record of the SBS™ system clog-

g1ng.

6) The SBS™ collection system

£)

pipes must be buried decp enough
o prevent damage from antici-
pated earth and vehicle loading
and below the frost ling 1o prevent
freezing.

The SBS™ collection system is
comprised of the following com-
ponents: the HDPE pipe, which
has a 90 year design-life, is con-
nected via thermal fusion meth-
odologies to the concrete Clarifier
tank, which has a 35+ year de-
sign-life. All components are cor-
rosion resistant. Discharges to
gravily sewer interceptors or
treatment facilities will typically
be made through drop inlets be-
low the liquid level to minimize
odours,

Mainline clean-ouls are generally
spaced up 1o 250 metres aparl.
Unlike maintenance holes, clean-
outs are not required at every
change in alignment or elevation.
Clean-outs are scaled and do not



allow for inflow, unlike mainte-
nance holes.

In the Village of Wardsville (part of the
Municipality of Southwest Middlesex)

¥ The approved Small Bore Sewer' ™ sys-
tem serves 151 single family homes, a
golf course, nursing home and other mu-
nicipal establishments with on-site
SBS™ Clarifiers ranging in size from
3600 to 45,000 litres.

9) Primary clarification is not gener-
ally required to treat Clarifier tank
liguid effluent and direct dis-
charge to secondary treatment
systems is generally appropriate.
Al currently available treatment
systems, such as sand filters,
aerobic freatment system, and W The collection system consists of about
membrane based treatment sys- 4,500 metres of 75 mm diameter HDPE
tems, are generally effective in pipes and larger diameter pipes. Per-
downstream treatment of SES™ formanee data from 2001 to 2005 on the
effluent; treatment technology se- Small Bore Sewer' ™ system provides
lection is generally subject to site confirmation that the most stringent rec-

specific discharge parameters’ ommended general design criteria have
consideration. Generally odour been meat

control at the headwork of a sew-

age treatment plant should receive W Field examination of 29 residential two-
attention. chamber septic tanks with 3600 L val-

ume, serving 2.0 adults per site on aver-

v Many SDGS systems using similar prin- age, had been in operation for approxi-

ciples of design to the Small Bore
Sewer'™ system have been installed in
Australia and the United States since the
1960z and 1970s respectively. The
SBS™ system provides improvements to
the traditional SDGS svstems by the use
of horizontzl drilling installation tech-
nigues, improved materials and ad-
vancements in quality control messures,

The Small Bore Sewer ™ gystom has
heen approved for construction in On-
tario, in the Township of Cramahe in
2003, in the Village of Wardsville in
2000 and in Field Township in 1989;
subsequent systems have been installed
in Adberta, British Columbia and On-
tario, The construction of the sewape
works was approved by the MOE Envi-
ronmental Assessment and Approvals
Branch (EAAB) under the Ontano Wa-
ter Resources Act (OWRA).

mately 7 years without septage removal
and the following has been reported:

1) An average 1% chamber sludge plus
scum volume of 110 Liyvr,

2) Anaverage 2™ chamber sludge plus
scum volume of 14 Liyr,

3y Average pump out period for the first
chamber based on 30% sludge tank
volume is 10+ 7 years,

4) The average chemical concentrations
of the sludge in the 1* chamber were
caleulated and reporied to be;

TS=49%18 g'L;

BODs = 5760 + 4000 mg/L;
TKN = 1025 £ 73 mg/L: and,
pH = 6.7 + 0.3.

Based on 2 6 month monitoring program
from February to August 2008 of the
Wardsville Pumping Station, the follow-
ing sewage generation rates were re-
ported:



1} Average daily flow of 157 Lic/d
(weeldays) with a 1.8 peaking fac-
tor.

2} Average daily flow of 142 Lic/d
{weekends) with a 1.8 peaking fac-
tor,

3) These sewage generation rates reflect
the use of fused HDPE pipes and the
lack of manholes and lateral connee-
tions which reduce infiltration and
inflow (L)

Reduced UV and resulting lower sewage
generation rates, as reported, may elimi-
nate bypass occurrences or reduce down-
stream wastewater treatment plant up-
grades or expansions,

In the Township of Field

Y The approved Small Bore Sewer ™ EYE-

temn was imstalled in the Township of
Fizld in 1989 1o serve 35 single family
homes and other municipal establish-
ments with on-site SBS™ Clanfiers of
2,700 to 4,600 litres, serving a total of
117 equivalent population. An average
design value of 225 L/(c-d) with a peak-
ing factor of 2 was used and a minimum
HDPE pipe size of 75 mm diameter was
adopted. Three pumping stations were
required and each used 50 mm diameter
HDPE forcemains.

At the Field installation the frost pene-
tration was investigeted and & minimum
design depth of 1.1 metre for pipe burial
was adopted with provision for 50 mm
jacket insulation and heat tracing in well
travelled bare road sections. Shallower
and parrower pipe trenches were used as
compared to conventional sanitary sew-
ETS.

The actual per capita sewages flows once
infiltration/inflow sources had been
elimmnated ranged from 90 to 130

L/(cd). Some odour issues developed
and were resolved by the proper use of
drop inlets, soil edour filters and a cover
at the sewags treatment plant.

Performance and cvaluation reports in
1993 and 1995 on thﬁ:_ﬁrfbnmnue of
the Small Bore Sewer ™ system in the
Township of Field indicated that the rec-
ommended General Design Criteria were
met during the evaluation period.

Both Field and Wardsville used ex-
tended acration treatment plants without
primary clarification to treat the SBS™
effluent.

Operation at new sites requires a Certifi-
cate of Approval (C of A) under the On-
tario Water Resources Act (OWEA).
However, the C of A is not required un-
der Section 53(6)(b) of the OWRA when
the SBS™ system i3 used on private
property and connects to a municipal
SEWET,

APPENIMX

Documents reviewed:

1. PowerPoint presentation dated May
2006,

2. “Clearford Industries Inc. Wastewa-
for Systems Division”, PCL Ma-
tional Pariner, promotional bro-
chure,

3. Letter rom EAAB on Certificate of
Approval No. 3-0013-96-PE dated
July 22, 1996, signed by Mirek Ty-
binkowski,

4, Cerlificate of Approval for The
Comporation of the Village of
Wardsville, No. 4608-4FNLG6
dated January 24, 2000,



Cover of MOE publication entitled,
“An Introduction to Communal
Sewage Systems” with reference to
“grade sewers”.

A 46 page design report entitled,
“TAG Technical Note No. 14, The
Design of Small Bore Sewer Sys-
terns™ by R. Ottis and D, D, Mars,
Technical Advisory Group (TAG).

Mational Small Flows Cleaning-
house, Pipeline, Fall 1996, Vol. 7,
No. 4,

Article from “The Ontario Tech-
nologist”, Trenchless Technology:
Working Underground Without Go-
ing Underground by Bill Garibaldi,
CET, September/October, 1997,

Mational Small Flows Clearing-
house, Pipeline, Fall 2000, Vol 11,
Mo, 4,

1 0. Small Flows Quarterly, Spring

11.

12.

2001, Vol. 2, No. 2.

“Decentralized Systems Technology
Fact Sheet, Small Diameter Gravity
Sewers”, by the U.8. EPA Agency,
Office of Water, Washington D.C.,
EPA B32-F-00-38, September,
2000,

Technical paper entitled, A com-
parison of sewer reticulation system
design standards gravity, vacuum
and small bore sewers™, by C, 1. Lit-
tle, first presented af the 2004 Water
Institute of South Africa (WISA)
Biennial Conference, Cape Town,
South Africa, 2-6 May 2004.

13

14,

15.

16.

[7.

18.

19.

Two page summary on the Town-
ship of Ficld, Small Diameter Effiu-
ent Sewers full scale installation of
35 residences, a recreational facility
and a mumcipal garage.

Eight page summary report entitled,
*Small Diameter Effluent Sewers,
Summary Report, Experiences at
Township of Ficld”, by C. W,
Brink, P, Eng., Engineering Re-
solurces, 1995,

Eighteen page report entitled,
“Monitoring and Evaluation Report,
Small Bore Sewers, Village of
Field, Ontario™, prepared for the
MOE and CETEC North Commit-
tee, MOE project No, 3-0515, by R,
W. Connelly Associates Inc., Con-
sulting Enginesrs and Planners,
Carp, Ontario, May 2003,

Article in Municipal World, June
2004 by Jim Williams entitled,
*Small bore sewer solution pre-
serves development opportunities

for Cramahe Township".

Letter from C. W. Bonk of OCWA
dated June 24, 1994 identifying the
cost benefits of SBS, need to control
infiltration and integration of STP
with collection system, based on
Twp of Field experience located
near North Bay, Ontano,

Two letters of endorsement of the
SBS™ from the Village of Wards-
ville related to significant cost sav-
mgs. The letters were from the vil-
lage Reeve and Project Coordinator.

Three letters endorsing the SBS™
system by GE-Zenon, Seprotech and
Waterloo Biofilter. These groups
provide sewage treatment syslems
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08001-West Captial Alrpark (Carp Alrpark) Residential Development: Clearford SBS* Sanitary Sewer Design Sheet

14

M =|+—.—
444

Bin. pipe cowver =
Pop. Single family home =
Pop. Townhouses =

where My, = 4.5 for historic

Wl = 2.0 fer hislaric

2.20 m
340 capiunii
2.70 caplunit

Location Cumulative Sewer Paramelers Flow Design
1 2 5 [ T [] E] 10 11 12 13 14 15 16 17 18
Fram To Cumulative | Equewalomt Design Proposad Pipa Full Flow ﬂ:::ﬂ
Froposad Proposed | Residential Equivalent Equivalent | Cumulative | Flow, Gp | Pipe Length DS invert Sewsr |Pipe Size.| Copocity | Copacity | Velocity | Velooity Veloity
Laoveatiam Framm {Larbsaly From Clalnags Gragle To |Lakial) To Chainags Giadia Connactlons th Conmactl Poai. IL's] [m] LS bt [ Im} Slopa [%]] [ I:]III.F;] Ratie OpeOdfRatia Vpivil]  [e's)] sl CommariaArass
Eu;r-u\ﬂh Pyl SAF 2-A 2+ | 7965 117.53 WYE 1+ | B7.BO 117.08 g ) al.E0 0.205 20,00 115,49 11503 | 051% ] 1irte 012 0.54 0.39 0.1  |Stari of rn
2 Alberta Body Pvi WYE 1+ E7.60 117.08 4P 1.4 1+ | 100.00 | 116.98 [ 17.00 57.80 0.388 1240 115.03 114,93 0.81% TS 2,154 013 063 0.49 0,31 JAdd seg. #B8 (Phase 2A)
3 Alberta Body Pyt SAP 1-A i+ | 10000 | 11695 | EXPANDER | 1+ | 150.00 | 116.52 2 19.00 Bd GO 0434 £0.00 114,83 14d.dd 0,95 % 75 2338 019 0,63 0.53 0,33
4 Mberta Body Pyt | EXPANDER | 1+ | 15000 | 11652 1+ | 28804 | 11615 15 34,00 115,50 [ 119,04 114 44 144,04 0.33% 100 2.082 0.28 0.7 0.258 .27
5 Alberta Body Pvt 1+ | 2E86.04 | 116.15 WYE i1+ | 32494 | 11627 5 %00 122 60 [ 5580 114.04 11374 054 100 A.802 023 068 045 0.33  JJdunction
g+ | -3.30
B Afberta Body Pyt SAP 1-D 1+ | 44560 | 116.23 1+ | '4147.05 | 116.06 2 2.00 =R=1] 0.046 31.55 114.22 114,08 0.42% 100 3,353 0.m 0,25 0.43 Q.11 |Start of run
T Alberia Body P i+ | 417.05 | 115,06 WYE i+ | 32484 | 116.27 ] 11.00 3740 0254 92,11 11402 113,74 0.38% 100 3.184 08 0.48 0,41 0,18
B -3.30
E Sopwath Pt SAF 2-B 2+ | 80.00 11780 2+ | 33318 | 11585 24 24 B1.60 0.548 243.18 115,36 113,67 058 % B 1.8988 D27 0.2 .45 0.33 | Start of run
@ Siopwith Pt 2+ | 33318 | 11585 WYE 2+ | 385.TH | 11575 1 25 B5.00 0:E71 2281 113,867 11344 0.71% TS 2014 D28 0.73 .45 0.33
I B+ | EO.E3
i Wingover Pyt SAP T-A B+ | -14.20 | 118.30 WYE B+ -3.30 11638 o 0,00 0,00 0,000 10.90 113.87 113.73 1.28% 150 17,260 0.00 0,00 0.95 0.00  JStartaof run
g Wingowver Bl WYE - -3.30 116,30 e 10.00 | 116.30 [1] 51.00 17340 1,164 13,30 113.73 113.57 1.20% 150 16,704 0.07 048 0.55 043 JAddseg. %547 & #E iE‘hase 28
= Wingover Pt B+ 10.00 116.30 WYE B+ | BOE3Y | 15N 3 54.00 183,60 1.233 78.83 11357 113.29 0.23% 150 7241 0.7 0.82 0.41 .28
= Wingowar Put WYE B+ | BOEI 115.91 G+ | 13848 | 11546 B Ba.00 285.80 18T 48.B5 113.28 113.08 0.B0% 150 11.814 016 061 0.87 0.41  JAdd seg. #0
- Wingaover Pt B+ | 128.48 | 11546 B+ | 171.36 | 11530 2 BE.00 28240 1.883 31.B8 113.08 112.85 .44 %% 150 10,082 D18 0.64 0.57 0.ar
Wingavar Pyl 6+ | 171.36 | 115.30 6+ | 230.88 | 115.00 Q BE.00 292.40 G563 59.62 112.85 112,87 014 % 200 12,175 016 Q.81 0.39 0.24
Wingover Pyt G+ | 230,98 | 11500 B+ | 23315 | 114.99 [¢] BE.0O 252,40 =] & 17 112.87 112,60 12.44% 200 | 115682 f.02 0.25 3.68 0,83
Wingower Pt B+ | 23315 | 114.88 WYE B+ | 38850 | 114.32 8] BE.00 29240 1883 13544 112,60 111.82 0.50% 200 23,240 0.03 0.48 0.74 038
Wingaowar Pt WYE B+ | 388.58 | 114.32 B+ | 400.00 | 11418 8] 20700 T03.E0 4725 2141 111.92 111.78 0.51% 200 23408 D20 065 0.75 0.48  |Add seqg. #8100 {Fhasa 2A)
Wingowver Pt B+ | 400.00 | 114.18 BAH 1 G+ | 47500 | 114.00 8] 20700 703,80 4. 725 7500 111.78 111.57 0.25% 200 16.508 0.29 0.73 0.53 028 |lovert Siphon Inlet
Wingover Pl MH 1 B+ | 475.00 | 114.00 MH 2 6+ | 82001 | 11321 o 207.00 70380 4.725 145.01 111.57 110.78 0.54% 100 T.625 0.62 082 0.43 045  |lmvert Siphon parallel line
Wingawvar Pyt MH 2 B+ | 62001 | 11321 6+ | 71596 | 11293 *] 20700 70380 4735 25.95 110.78 11025 0.55% 200 24,376 0.1g Q.64 0.78 050 Jlewerted Siphan Cullst
'-'l."lng:mrur Pt =% 715,98 112,93 WYE =k 720.00 112,91 c 207 .00 703,60 &4 725 4 0 110,25 110,10 3.71% 200 53,192 0.07 0,48 2:01 0,97
Wingaower Pt WYE B+ | 720.00 | 112.81 B+ | 84892 | 111.40 4] 2.03 246.03 1332.00 R 22582 110.10 108.00 048 % 200 72 608 040 0.B0 0.72 058 |Add Seg.#-ﬂﬂf?-‘hasg- !E‘)
Wingaower Put B+ | B48.82 | 111.40 P51 T+ | 13636 | 111.80 o] 24803 1335.00 BHES 18E.44 108,00 108.44 0. 20%: 200 17975 D.50 0.8V 0.57 050
Chandelle Pyl CAP B+ | 11894 | 118,10 AP A Be | 120,53 | 118.07 ¢] 1] 0,00 0.000 1.59 115,80 115,78 057 % fi=] 1.805 0.00 0,00 .41 0,00
Chandelle Pvi SAP 8-A 8+ | 120.53 | 11847 g | 11846 | 11818 [¢] [¥] 0.00 0.000 2.07 115.7% 115.78 0.18% 75 1.054 .02 0.00 0.24 Q.00 |Start of run
Chandeils Pt B+ | 11846 | 118.18 B+ | 101.8D | 118.08 1 1 2.40 0023 16.66 115.78 11671 0.43% I 1877 0.0 0.25 035 0.08
Chandedls Pyt g+ | 10180 | 11808 g+ | EV.OO | 11808 1 2 6.8 0.046 14.80 11571 115.64 0.53% fi] 1,752 0.03 0.33 0.40 0.13
Chandelle Pyl g+ | E7.00 118,06 8+ | 7160 | 117.98 1 3 10,20 0.068 15,40 115.64 115.56 0.51% 75 1.718 0.04 .37 034 0,14
— Chandedle Pvi A+ T1.60 117.98 8+ 58.40 | 117 82 1 d 13.60 0.091 12.20 115.56 115.52 0,27 % 75 1.247 0.07 0.48 0,25 0,14
I Chandelle Pvt g+ 58.40 11782 g+ | 4350 | 117.84 8] 5 17.00 0114 15.80 115.52 118551 0. 10% i) 0.781 D.15 0.58 0.7 0.10
E Chandells Pvt 8+ | 43.50 117.B4 B+ | 3820 | 11781 1 & 2040 0137 7.30 115.51 115.50 0.12% TS 0842 018 061 018 012
% Chandelle Pt B+ | 36.20 117.81 B+ | 20,30 | 11773 D & 2040 0137 15.80 115.50 115.43 0.43% s 1.568 p.0% 0.48 0.38 o7
E Chandndln Pyt 2+ 20 30 117,73 WYE 8+ 4 15 117.76 [+] ] 20 40 0137 1615 11543 11642 0 D% 75 0462 0.30 073 010 0,08 Tex chainage 9+
E Chandella Pvt CAP B+ | 483.58 | 117.81 SAP 8-C 9+ | 46500 | 117.84 [¢] 0 .00 0000 1.12 115.44 115.44 054 % [i=] 1.758 0.00 0.00 .40 0.00  |For Future Connections
E.:, Chandells Pt SAP 8-C 2+ | 485.00 | 117.78 WYE g+ | 46770 | 17.7E [¢] "] 0.00 D000 2.70 115.44 115.42 0:.52% 75 172% p.00 .00 0.4 0.00  |5Start of run (Phass 1B)
E Chandelle Pvt WYE B+ | 4BT.70 | 117.76 8+ | 47166 | 11777 1 7 23.80 0180 3.96 115.42 115.354 1.77% i) 3188 D05 0.43 0.72 031 |Add seg. 834
Chandedle Pyt 9+ | 47166 | 11797 9+ | 49096 | 117.85 D T 23.80 0160 19.30 115.35 115.30 0.25% 75 1:280 012 .56 0.29 Q.16
Chandedls Pyt 9+ | 42096 | 117.65 9+ | ‘61579 | 117.52 1 g 27.20 0183 Z4.83 115.30 115.17 0.50% 75 1.702 011 0.52 0.38 0.20
Chandelia Pvi 9+ 515,78 117.52 =k S, 14 11743 1 2 30.60 0205 18,33 115.17 11508 0.d45% s 1623 0.13 0,396 0,37 0.21
Chandelle Pvi 2+ | 534.14 | 11743 SAF 8-D g+ | B4T.53 | 11737 1 10 234.00 0.228 13.39 115.08 115.04 0.37% Fi=] 1.451 0.16 0.60 0.33 0:20
Chandells Pvt SAP 8-D 8+ | 54753 | 117.37 8+ | 58670 | 117.32 4] 10 34.00 0228 817 115.04 114.88 0.7 1% TS 2.018 011 0.54 0.45 0.25
Chandefle Pyl 9+ | 556.70 | 117.32 9+ | 57287 | 117.24 1 11 a7.40 0251 16.17 114.298 114,88 0.58% s 1.819 014 0.57 0.41 D24
Chandelle Pyt B+ | BT2ET | 117.24 G+ | 5E3I07 | 117.19 F 13 44.20 0287 10,20 114 B8 114,83 0.57 % 75 1.804 0.18 0.81 0.41 0,25
NOTES: PROJECT: DESIGMED BY: CATE:
n = Manning's cosfficient 0.213 West Capital Airpark {Carp Aip ¥ \Wang Dan 12, 2022
g = Average daily per capita flow = 290.00 Licapid Otlawa, Ontarka
PROJECT Mo, CHECKED BY: REVISED:
| = Unit-avarage extransaus fow (new) = 0.00 Licapid 6001 WG Stefan Jul. 25 2023
M = Peak Factor (Harman) = 2.00 for S3BS Fab 13th, 2024
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DE001-West Captial Airpark (Carp Airpark) Residential Development: Clearford SBS* Sanitary Sewer Design Sheet

Location Cumulative Sewer Parameters mgign
1 Fi 3 B [ 7 [] a 10 11 12 13 14 5 | 16 17 18
From Ta Curmvulstive | Eguivalem Daaign Proposed Pipe Fuill Flow DF::;“
Propossd Propoasd Rtuldﬁrpid Edquivwadent Equirul_ml Cismulative | Flow, Qp | Pipe Lengih DUS Ievert Swwer | Pips Size | Capacity C?buu’l‘ly vﬂ.hﬂll'p' Wabacily Yobacdt
Phasa | Seg ¥ Location From [Labed] | From Chatnage Grade Ta {Labssly T Chalnage Grade Connecticns | Connections | Connections Pop. [Lis] |m} LS Irvart [m] [m] Slope [%]] [mm] Gf [L's}  |Ratio QpidffRatio VRV [mis] Toats] Commentsifroas
45 Chandells Pyt 8+ [ 583.07 [ 117.18 B+ | 8238 | 11714 1 14 4760 0320 831 114.83 114.78 0.4%% 75 1.660 0.18 0.83 032 0.24
48 Chandalla Pyt 8+ | 58238 | 117.14 B+ | 58825 11711 1 15 51.00 0342 5.87 114.78 114.74 0.83% 75 1.608 0.18 063 043 0.27
47 Chandelle Pyt B+ | 58825 | 117.11 9+ | 60255 | 117.06 1 16 54.40 0285 .30 114.74 114.72 0.20% 75 1.084 0.34 0.76 025 0.1e
48 Chandelle Pyt g+ | 60855 [ 11706 5+ | 1748 | 117.02 1 17 57.80 0,388 B.93 114.72 11467 0.55% Fi 1777 Q.22 D.68 0.40 0.26
45 Chardalle Pyt g+ | 81748 | 11702 3AP 9-E O+ | 63186 [ 116.95 1 18 51.20 0411 14.28 114.67 11484 01%% Fi] 1.058 0.33 g.7e 024 0.19
50 Chandalle Pyt SaP B-E O+ | 63186 [ 11695 O+ | 662EE [ 11676 8 23 78.20 0.525 3802 114.84 11448 0.42% 18 1.580 0.33 0.78 0.3 .27
51 Chandelle Pyt O+ | GESAE | 11678 AP O.F 9+ | 71735 | 116.52 4 27 91,80 0518 47 49 114,48 114,26 0. 46% 75 1,621 0,38 0.7a 0.37 0.29
52 Chardelia Put SAP 9.F g+ | T17.36 | 11652 G+ | T3221 | 11642 2 29 QB &0 0.662 21,45 114,26 114,15 0.51% 75 1,710 0,38 0.70 0.39% 0.31
53 Chandalla Pyt B+ | TIEE1 | 11642 B+ | T5E38 | 116.33 2 kL 105.40 0,708 17.57 114.15 11406 0.52% 75 1728 0.41 0.81 0.3% 0.32
54 Chandalla Pyt 89+ | T56.38 [ 118.23 SAP 9-G B+ | TIE4 | 116.14 2 33 112.20 Q753 3718 114.08 11388 0.45% 75 1817 047 0.54 0.37 0.31
55 Chandelis Pwt SAP 5-G O+ | TH3IA4 | 11614 | EXPANDER | 8+ | B2500 | 11588 4 ar 125,80 0.544 31.46 112.88 11376 0.41% 75 1.542 0.55 0.88 0.3s 0.31
6 Charsale Pyl EXPANDER | 9+ | 82500 | 1158939 SAP 9-H 9+ | BET13 | 11578 3 40 136.00 0913 4213 113.76 113,50 0.81% 160 4042 .23 UG8 0.51 0.35
57 Chardalle Pl SaP 9-H g+ | 86713 | 11678 94 | 91334 | 11554 ] 45 153.00 1.027 46.21 113.50 113.28 0.46% 150 3915 .29 ] Q.45 0.33
58 Chandelis Pyt O+ | 91334 | 11554 SAP 5 O+ | 95252 | 11536 5 0 170,00 1,141 39,98 113,28 113,02 0.68% [E] 4,264 0,27 0,71 054 0.39
5a Chandefts Pyt SA8 0. O+ | 95252 | 11535 g+ | 97762 | 11541 3 53 180,20 1.210 25,90 113,02 11295 0.29% 100 2.T67 0,44 0,582 0.3s 0.2a
) &0 Chandelis Pyt O+ | A7762 | 11541 ELBOWY Bt | 586,50 | 115.47 2 55 187,00 1,255 18,88 112,95 112,71 1.23% 100 5724 0,22 0,85 0.73 048 |Ex SBES main to be cul off and cappaed
c &1 Chandelis Pyt ELECWW 8+ | 88850 | 11547 ELEOW 10+ 419 115,53 0 &5 187.00 1.2585 T.68 112,71 11267 0.52% 100 2741 0.34 0.8 0.48 0.36
'i_l-v-ci 62 Eazament ELBCAY 10+ 418 SAP 10-A | 10+ | 1080 | 11564 1 56 180.40 1278 561 112,87 11283 0.52% 100 374 0.34 0.78 048 0.36
m‘.‘ &3 Easament SAP 10-A | 10+] 10.80 115.84 10+ B4.19 | 115.80 B B2 210.80 1415 73.28 112.83 11225 0.52% 100 2741 0.28 078 0.48 0.37
g G4 Easamenl 2 CAP 401+ 20.00 11528 | SAP404-B 401+ 5133 | 11520 0 137 44480 2986 1.33 111,57 111.96 0.62% 150 12.040 .25 D.e8 0.68 047  |Add zeq.#126 (Phase 18-2)
;.I:E &5 Ezzament 4 SAF 401-B J401+ 51.33 115.20 WYE-W. 401+ 51.33 115.33 0
o L] Ezzement 2 WYE-W. 401+ 5752 115.33 40t+| B58E8 | 115.00 0 137 §35.20 4.264 B 44 111.88 111,83 0.83% 150 12.071 0.35 o.7r 0.68 0.53
% 67 Easement 2 401+ 6596 115.00 401+ 79.58 114.68 0 137 £35.20 4.254 1362 111,83 11172 0.76% 150 13.245 032 0.75 0.75 056
= ] Easamont 2 401+ T9.58 11488 401+| 20.10 114.62 o 137 635,20 4,264 10,53 111.72 111.70 024% 150 7423 0.57 o 0.42 033
"i: &9 Easement 2 401+ 20,10 114.62 | SAP401-C 1401+ 13807 [ 114.09 0 137 £35.20 4,254 3866 111.70 11150 0.50% 150 10815 0.9 080 0.61 029
LLE 70 Eazement 2 SAP 401.C [401+] 13807 [ 114,00 401+ 15050 | 114,00 1] 137 635.20 4,264 12.43 111,50 111.42 0.70% 150 12,742 0.33 0,78 0.v72 0.55
71 Easement 2 401+ 150,20 | 114.00 401+| 16317 | 113,84 i 137 635,20 4,264 1268 111,42 111,37 0.35% 180 2913 0,48 285 0.51 0.43
72 Easement 2 401+ 18317 [ 112.84 401+| 17252 | 113.69 1 137 §535.20 4,264 934 111.37 111.31 0.71% 150 12.800 0.23 0./8 072 0.55
73 Eacement 2 401+ 172.82 [ 11388 401+| 18348 | 113.58 0 137 §35.20 4,264 10.87 111.31 111.20 0.87% 150 14 873 0.28 0.73 0.8s 0.61
T4 Eazzement 2 401+ 183.48 [ 112.58 401+| 18030 | 113.52 D 137 §535.20 4.2684 5.82 111.20 11197 0.51% 150 10,808 0.28 0.20 0.B2 0.50
75 Easement 2 401+ 19030 | 113.52 401+ 19885 | 11346 o 137 €635.20 1264 8.55 11117 111.08 0.92% 150 14637 0.23 073 0.83 0.60
76 Easement 2 404+ 19885 | 112.45 404+ 20992 | 113.39 [ 137 635.20 4,264 11.08 111.08 111.02 0.57% 180 11,433 0.37 078 0.65 0.51
i Easoment 2 401+ 20992 | 11330 | SAP 401-D [401+| 22296 | 11328 0 137 £35.20 4264 12.04 111.02 110,86 1.28% 150 17,236 0.25 o0& 0.98 068
78 Eazarmnent 2 SAP 401-D [401+ 22255 [ 113,38 401+ 25644 [ 11292 [ 137 635.20 4,264 33,44 110.56 110,77 0.27% 150 7830 .54 0.88 0.4% 0,40
7d Easemeant 2 401+ 25644 [ 112,92 401+| 28549 | 112,82 0 137 635,20 4,264 29,05 110,77 110,62 0.49% 150 10,610 0,40 0,21 0.60 048
&0 Eazement 2 401+ 28549 [ 11282 | SAP401-E |401+] 30592 [ 11273 0 137 535.20 4.2684 20.43 110,82 11055 0.38% 150 2351 0.48 0.83 0.53 0.44
1 Ezzement 2 SAP 401-E |4D1+] 30582 | 11273 401+ 32510 | 112.85 0 137 §35.20 4.264 19.18 110.55 110.42 0.68% 150 12 588 0.34 0.76 0.71 0.54
a2 Eazement 2 401+ 32510 [ 112,65 401+ 34320 | 112.58 0 137 535.20 4.264 18.10 110.42 11031 0.57% 150 11.544 0.37 0.78 0.65 0.51
B3 Easement 2 401+ 34320 | 11258 401+ 34424 | 11258 o 137 £635.20 4254 1.0 110.31 110.26 4 63% 150 32.765 [RE] 05T 1.85 1.06
Bd Easement 2 401+ 34434 | 11258 401+ 353.78 | 11253 0 137 53520 4.264 .54 110.26 110,21 0.60% 150 11.772 0.36 0.78 0.67 0.52
85 Eazement 2 401+ 353,78 [ 11253 BEMD 401+| 35859 | 112,22 1] 137 635.20 4,264 4. 81 110.21 110,18 0.50% 120 10,754 0.40 0.80 0.61 049
56 Eazament 2 BEND 401+ 358,50 [ 11222 | Te Wingover[401+] 361,95 | 112,72 i 137 635,20 4.264 3.37 110,18 11047 0.50% 150 10,817 0,38 0,80 0.61 049 |To Ex Phasa 14
NOTES: [FROJECT. DESIGNED BY. (TR
n = Manning's coaffickent 0043 Waest Capital Abrpark (Carp Almp ¥ Wang Deq 127, 2022
0 = Average daily per capita flow = 280.00 Licap/d Ottawa, Cntario
]PRQJECT o, CHECKED BY: REVISED:
| = Unii average exranecus fiow (new) = 0.00 Licap'd 06001 WG Stefan Jud. 2872023
M = Peak Factar [Hammon) = 2.00 for SBS Feb 13th, 2024
14 where My, = 4.5 for hisioric
_-'I-fw-l-r—l,_ My = 2.0 for historic CLEAR FORD This doclment has besn prepared by and emans the propen)y of Clearfond Indusines
4+ P MIN ; I, W s sotriifed o the speciled user sohely for its use i eanjiunclion s he
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Min. pipe cover = 220 m 300-1345 Carling Ave, Ottawa, ON - KAZBPY | eies dond industriss s, wpen request, and not io reproducs, copy, lend, transmif or
Peap. Slnglﬂ rleIIl"' home = 340 l:ap."unit Tel: [E13i’599-54'?4. Fax: |E13|599-'?4?'E otheraise disclose or dvspose of the confents. dirachy or indirsctly, and nof fo use #
Pap, Townhouses = 2.70 caplunit & Copyright Clearard Water Systams inc., 20798 [for any pevpose olher than hel for which if has beers specilicaly furmished




0E001-West Captial Airpark (Carp Airpark) Residential Development: Clearford SB5* Sanitary Sewer Design Sheet

Location Cumuiatlve Sewer Paramelers Flow Design
1 2 3 4 5 ] T ] ] 10 11 12 13 14 15 16 17 18
Fram To Cumulatews | Equivalont | Design Progosad Pipe Full Flow ﬁ’::‘;
Froposod Proposed | Residontial Eg I Equivalent | C fative | Flow, Gp | Pipo Length O Invert Sewer |Pipo Size,| Copoacity | Capacity | Velocity | Velooity Valncity
San, @ Lacatinn From (Laball | Fram Clainags | Grads To {Labali To Chnirgn Grada | Conmactlons | Connections | Connactions Pop sl fml LTS At [ | iml Slopa (W] Tmmi Of [Lia] | Ratio Opicd |Ratka Vo] [mis) . Cammantsl Araas
a7 Zlver Dart Put SAR -4 3+ | B500 | 11772 Ex. CAP 3« | 415 | 11vi2 -] -] 27.20 0,183 70,85 11545 115.0% 0, 50% TS 1.703 0.1 0,52 .38 0,20 [|Start of run (Phase 24)
ga Silver Dart Pvi EX. CAP 3+ | 1415 | 11712 EX. WYE i+ | B76B0 | 117.08 1] a 27.20 0.133 11,34 115.08 11503 0.53% TS 1.745 o1 0,52 0,38 0.21
) Wingowar Pt EXSAPT-A] B+ | -14.20 | 11630 EX.WYE | 6+ | -3.30 | 116.30 1 1 240 0.023 10.00 114.03 113.73 2.83% 75 4104 0.0 0.00 0.93 0.00
80 Silver Dart Pyt SAFP 2-B 3+ | BOOC | 1777 | EXPANDER | 2+ | 39533 | 116.07 BT ar 125.80 0.844 306,23 115.50 11377 0.56% 75 1.800 0.47 0.B4 0.41 0.24  |Stert of run {(Phase 24)
g 91 Silver Dart Pv1 | EXPANDER | 3+ | 396.33 | 116.07 I+ | 50000 | 116.15 5 42 142.80 0.858 102.67 113.77 113.58 0.20% 100 2.310 0.41 0.81 0.28 0.24
w 4+ | 1831
Q g2 Fleot Canuck Pyl 4+ | 1B.3% 116.15 WYE4-A | 4+ | 11575 | 11551 7 48 166,60 1118 G744 113,56 113.08 0.50% 100 3.683% 0.3 0.74 0.48 0.4
E g3 Fleot Canuck Pvi | WYE4-A | 4+ | 11575 | 11551 BEMND 4+ | 20790 | 11483 17 20 254.50 1.708 92,16 113408 11262 0.50% 100 3.839 047 084 0.48 0,38 |Add segment 2101
o G Flest Canuck Pyt BEMD 4+ | 20790 | 11403 | EXFANDER | 4+ | 20890 | 11492 2] &0 254.50 1.708 1.00 112.62 11262 0.50% 100 3.639 0.47 0,84 048 .28
E o] Flest Ganuck Pyl | EXPAMDER | 4+ | aoBg0 | 11492 WYE4B | 4« | 21278 [ 114.89 7] 20 254,50 1.708 3.88 112.62 11260 0.50% 150 10,738 016 Q.60 051 0.37
& 96 Fleet Canuck Pvt | WYE 4-B 4+ | 21278 | 114.809 4+ | 21432 | 11488 8] 23 285,70 2.005 1.54 11260 112.59 0.50% 150 10,728 01z 0.63 g1 038  |Add segment 2302
5 a7 Fleat Canuck Pt de | 294,32 | 114,80 BEMD 4+ | 21522 | 11491 0 93 20870 2005 0.90 112.55% 112.58 1.21% 150 16,748 012 0.54 0.95 0.52
598 Fleat Canuck Pyt E-EF\JE ¢ | 24522 | 11499 WYE4.C | 4« | 21740 [ 11488 5] EE] 25870 2,065 218 112.58 112,55 1.21% 150 16,748 .12 .54 0,95 .52
88 | FlestCanuck Pvt | WYEA4-C | 4+ | 21740 | 114.98 BEMND 4+ | 26145 | 11437 1] 121 37780 2538 44.05 112.55 112.02 1.21% 150 16,748 015 0.60 0.95 057  |Add segment #1702
100 rf-road to Wingows) BEMD 4+ | 287145 | 114.37 EX.WYE | &+ | J8BED | 11432 4] 121 377.80 2536 &0.00 112.02 111.82 0.20% 150 6.811 0.37 0,78 0.28 020 |Ta Ex. Phaze 14
101 Hawker Pyt SAP 5-B 5+ | 8800 | 11574 | WYE4-A | 5+ 4,00 115.56 14 14 Ar.80 0.254 25.00 113.47 113.10 0.28% 75 1488 0.17 0.562 0.24 0.21 | Stari of run
102 Herwier Put S5AF 5-C B+ | 10205 | 11573 | WYE4-C | &+ | 27581 | 11489 28 28 7810 0.521 173.56 113,46 112.60 0.49% 75 1 0.32 075 0.3B 028 |Start of run
103 Harwdoer Pt S8R 5.3 S+ | 37785 | 11550 WYE4-B | 5+ | 27723 | 11500 13 13 4220 0297 100.62 113.23 112.65 0.57% 75 1.813 016 .61 0.41 0.25  |Start of run
104 Strest Thres SAF 11-A | 11+| 16.00 | 117.78 | SAP11-B | 11+ | 10514 | 117.28 16 16 46.00 0308 a7.14 115,51 115.00 0.80% T 1:8581 017 .81 .42 0,26 | Start of run
105 Street Threa SAP11-B | 11+ 10314 | 11728 11+ | 11534 | 117.20 4 20 R7.50 0.388 12.20 115.00 114.92 0.80% TE 1.851 0.1 0.565 0.42 0.27
108 Etroot Throo 11+ 11534 117,20 11+ | 133,94 117.29 3 23 &6.30 0445 1860 114,82 114, B4 o 4?_% TE 1.648 027 072 0,37 0.27
107 Street Thres 11+ 13384 | 117.20 11+ | 17616 | 117.38 -] i 40,00 0.604 42,22 114, 54 114,64 0.47% 7s 1.648 0.av 0T 0,37 0.208
108 Street Thres 11+] 17816 | 1%7.28 | SAP11-C | 11+ | 18490 | #17.30 2 24 88.80 0.6682 B.74 114.64 114.58 0.47% 75 1.648 0.40 0.81 0.37 0.20
103 Streed Three 4P 11-C [ 11+] 18480 | 117.30 | EXPANDER | 11+ | 236522 | 116.91 ) 43 125.20 0.840 51.32 114.58 114.35 0.47% [i] 1.848 0.51 0.87 0.37 0.32
110 Shreet Thres EXPANDER | 11+ 23522 | 11691 11+ | 28466 | 116.88 0 43 125.20 0.840 25.44 114.35 114.27 0.28% 100 2740 0.31 0.74 0.25 0.28
o 111 Streed Thres 11+] 26466 | 11688 | SAP 11-D | 11+ | 27088 | 11691 1 44 125,60 0.863 6.22 114.27 114.25 0.35% 100 3.038 028 0.73 [ Q.28
@ [z ] SweetThee | SAPT1.D [11+] 27088 | 118681 | J e 30218 | V1707 4. 48 | 14220 | 0955 | 3130 ) 11425 ) 11494 | 0.35% | 100 | 3081 031 f o7Fs § 039 | 029
H 113 Street Thres 11+| 30218 | 117.07 11+ | 34844 | 11661 5 53 159.20 1.06% 4726 114.14 113:.98 0.35% 100 3.040 0.35 0.7 033 0.30
o 114 Strost Thres 11+ | 34944 | 11661 SAP11-E | 11+ | 35488 | 11655 0 53 159.20 1.068 5.24 113.98 113.96 0.35% 100 3.037 0.35 [ 023 0.30
E 115 Straet Thres SAP11-E [11+) 35488 | 19655 | SAP11-F | 11+ | 42860 | 11653 i ik 196,50 1.520 73.73 113,986 113.70 0.35% 100 3041 043 0.52 (] Q.32
E 116 Streed Thresa SAP11-F | 11+ | 42660 | 11653 | SAP11-G | 11+ ] 506568 | 116.11 ] 73 22720 1.525 77,88 113,70 113.43 0,35% 100 3.080 0.50 0,87 0,38 0,34
o 117 Street Thres SAP 11-G | 11+ 50658 | 116.11 JBEND{(WVER}| 11+ ] 511.58 | 11601 [¢] T3 22720 1.525 5.04 113.43 11342 0.35% 100 3044 0.50 0.67 0.34 0,34
E 118 Street Thres BEND (VER) | 11+] 511.58 | 116.01 |BEND {VER}| 11+ | 521.82 | 116.01 [ 73 227.20 1.525 10.23 11342 11241 9.85% 100 16.208 0.08 0.5 2.06 1.05
g 118 Shreet Thres= DEWRD (WER) ] 11+ | 521,82 116,01 WYE 11+ | 530,20 115.82 4] 7a ear .20 1,923 8.28 11241 11233 0.73% 100 o d0s} 0.25 0.76 0.56 0,43 To Street 104+ (Phase 20)
o
120 Easemsant BEMD 10+] B415 | 11590 | EXPANDER | 10+ | B5.74 | 11583 [¢] & 210.80 1415 11.55 112.25 112.21 0.30% 1on 2.825 0.50 0.87 0.38 0.21  |Add seq#62
121 Eagernent EXPANDER | 10+] 9574 | 11593 WYE 10+ | 8774 | 11589 D &2 210.80 1415 2.00 112.21 112.21 0.30% 150 B.328 07 0.61 0.47 0.28
122 Eassment WYE 10+) 9774 | 11589 | SAP0E | 10+ 1DDOD | 11588 o 138 438.00 2.940 235 112.21 112.20 0.30% 150 5.328 0.35 Q.77 047 .27 JAdd seg#i18
123 Easerment SAP 108 | 10+ 10000 | 11588 BEMND 10+ | 13027 | 115.76 2 137 444 B0 2936 3027 112.20 112.11 0.30% 150 8.325 0.36 077 0.47 0.37
124 Easement BEND 10+] 130.27 | 11576 EEND 10+ | 13426 | 11581 1] 137 444 &0 21936 6.03 11211 11209 0.30% 150 8.328 0.36 [ 0.47 0.37 [T Street 401+ (Phase 16}
125 Easement 2 BEMD 401+ &.24 115.81 401+ 10.22 | 11674 o] 137 444 .80 2935 6.03 112.11 112.0% 0.20% 150 5.326 0.36 Q.77 047 0.37
126 Eazemsant 2 4094 1022 | 14571 EX. CAP |401+] 538E | 11542 [1] 137 444 B0 2,838 4364 11208 111.96 0.30% 150 g.328 .36 Q.77 0.47 0,37 |To Ex, Phase 18
NOTES: PROJECT DESIGMNED BY DATE.
n = Manning's coefficient o3 West Capitad Alrpark (Carp &irp ¥ \Wang Dec 12" 2022
0 = Average daily per capdita flow = 22000 Licapld Ditawa, Qntaria
PROJECT No.; CHECKED BY: REVISED:
| = Unil average extransous flow (new) = 0.00 Ueapd fi[ae b W.G Slefan Jul, 25", 2023
M = Peak Factor (Harmon) = 2.00 for SBS Fab 13th, 2024
14 whare My = 4.5 for histaric
M=l+—— Moo 850 fof bictos C LEA R FORD This document has been prapared by and remama he propedy of Clearfond Indusines
A4+ MN Ll histarie fnc. It is submiled fo e specified user solely for s e an conimchon with the
WATER SYSTEMS INC. |noecrforwhichis wes prepared and Jzlo be held prapristary fo Clesrord industrias
L ) fnc. The ussr agrees by the acceplance or use of this docurmsnt 1 rsdurm iffo
Min. pipe cover = 2:20 m 300-1545 Carting Ave, Ottawa, ON  K1Z8P2 | piagdord industies Inc. upor request, and nof to rsproduce, copy, fand, ramsmit ar
Pop. Sin'.]h:'-‘ ram'l"!l' home = 340 cap/uni Tel; (5135996474, Fax: (613)508.7478 oltipriise disciose or dispose of M contents, dirgelly or iidirectly, and pol fo use ir
Pop. Townhouses = 270 cap'unit ‘2 Copyright Clearford Water Systems oo, 2078 |for any pupose other than thar for wiveh it has been speafically fumshed.




Appendix F: System Access Points and
Collection System Details
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