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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 Serv icing

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

Param eter 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 Conn ection s (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 Interceptor Tanks

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.

Table 3.3: Hydraulic Retention Time of Interceptor  Tanks

Tank Working Occupancy Density Design Average
Property Capacity (L) (capita/home) Flow Q A (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 Characteris  tics

Raw Sewage SBS® Effluent
Parameter Average Concen tration? Average C oncentr ation?
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

a8  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.

» 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
&Dﬂtﬂﬂﬂ Ministére de I'Environnement et de I'Action en matiére de changement
climatique
EMVIRONMENTAL COMPLIANCE APPROVAL
NUMEBER 0S61-ASUHSE
lssue Date: February 10, 2017

1514847 Ontario Ine.
1500 Thomas Argue Rd
Carp, Ontario

KDoA 1LD

Zite Location: Carp Airpor Subdivision
15300 Thomas Argue Road
City of Ottawa
koA 1LD

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

construction of privata sawage treatmeant faciliies for the collection, transmission, treatment and
discharge of treated effluent to a dry diteh (which dizcharges to Carp Creek eventually to Camp River),
designed at a Rated Capacity of 372,000 Litres per day and a maximurm daily flow of 744 000 Litres
per day, iogether with stormmwater 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 fallawing:

Septic Tanks

& inatallation of clarifier tanks, each having a minimum volume of 4, 000 L capacity complete with inlet
and outlet hatches, hydraulic mixer and flow attenuator 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 below;

Sewage Collection System

# 3 small diameter gravity sewer system (Small Bore Sewer (SBS) by Clearford Water Systems ar
equivalent ) , approximately 3,820 m in total length of eollection mains with diameters ranging from 75
mm ta 200 mm on the following streets:

- Albert Boyd Private, 400 m;

- Sitver Dar Private 10 m;

- Sopwith Private 380 m;

- Wingaver Private 985 m;

= Easements 550 m;

= Chandelle Private 670 m;

- Tailslide Private 415 m;

- TaxiwayE 300 m,



all complete with SAP type cleanouts;

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

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

Sanitary Lift Station

& a3 sanitary lift station, to convey sewage flows to the equalization tanks located at the wastewater
freatment plant, and consisting of;

- gne (1) wet well with a minimum operating volume of approximately 1,840 L,

= twa {2) submersible pumps (one standby), each pump rated at 7.66 L/s at 6 m TDOH, complete with a
high ligquid level alarm, and discharging via a 75 mm diameter forcemain to a 200 mm diarmeter
sanitary sewer, approximately 21.6 m in length, discharging fo the egualization tanks at the
Wastewater Treatment Plant (described below);

- ane (1) covered contral panal.

Wastewater Traatment Plant

A modular package type wastewater treatment system rated at an average daily flow of 188 m*/day for
Phase 1 of the development and an additional average daily flow of 186 m 3 /day for Phase 2 of the
development (progressing to average daily flow of 310 m*day at full build-out in Phase 5 in future),
consisting of the following:

Phase 1

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

s two rotary lobe blowers for aeration of the equalization tank system, as required.

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

# twa rotary brush screens (one duty and one standby) with 2 mm openings, each with a capacity of
approximataly 383 Limin, equipped with water level sensar and twa feed forwvards pumps (one duty
and one standby).

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

e 3 tank level transmitter and high level float alarm switch in aerobic tank as well as two centrifugal
submersible feed pumps (one duty and one standby) rated at 12 L's at 4.6 m TDH to pump
wastewater 1o the membrane bioreactor,

s 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 pemmeate
extraclion pumps (one duty and one standby), complete with an overflow return line to the aerobic
fank.

& twio blowers (one duly and one standby) within the membrane reactor system for scouring of the
membrane 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 eguipped with water retum line to



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

Fhase 2

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

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

- & tank level transmitter and high level float alarm switch in aerobic tank as well as twa centrifugal
submersible feed pumps (one duty and one standby) rated at 12 Lis at 4 8 m TOH fo pump
wastewater to the membrane bioreactor.

- a membrane reactor system consisting of one membrane tank [approximate volume of 11.4 m?) and
tweo flat sheet membrane medules (newterra MB3-2 MicroClear) equipped with two permeate
exfraction pumps {one duty and one standby), complete with an overfiow return line to the asrobic
tark.

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

Stomwater Management Facilities

Construction of stormwater management works related to the construction of the Wastewater
Treatment and Water Storage Facility at the West Capital Airpark located at the Carp Airport, in the
City of ftawa, to provide on-site stormwater quality protection and erosion control and to attenuate
post-development peak flows 1o pre-development release rates for all storm events up to and including
the 100-year storm event for a catchment area of 0,489 hactares of industrial area, discharging to the
readside diteh along Wingover Private and ultimately dizcharging to Carp Creek, congisting of the
following:

= enhanced grassed swales, located along the east, south and west property boundaries (180m total)
designed o convey runoff from storms up to and including the 100-yvear returm period, with a
trapezoidal cross-zection, bottom slope of approximately 0.50%, bottom width of 0.75 metres, and 3:1
side slopes, discharging to two ditch inlet catch basins (DICE A and B);

» stormwater management facility (catchment area 0,489 heclares);, Two (2) dry swales (WSW and
ESW), located along the east, south and west property boundaries, each having a total storage
volume of 2790 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 0.5%, complete with two inlet contral structures
(DICE A and DICE B), receiving inflow from enhanced grassed swales; two multi-staged cutlet control
structures, Tempest 115mm enfice (installed in outlet pipe of DICE A) contralling flows te 17.9 Lis and
a Tempest 90mm orifice (installed din the outlet pipe of DICE B) contralling flows to 11.1 Lis during the
100-year event, connecting to a riprap lined swale, discharging ta the Wingaver Private roadside ditch
and ultimately dizscharging to Carp Creek;

# including erosion/ sedimentation conirel measures during construction and all other controls and
appurienances essential for the proper operation of the aforementicned Works,

all other confrols, electrical equipment, instrumaniation, piping, pumps, valves and appurienances
essantial for the proper aperation of the aforementioned sewage works,

all in accordance with the submitted supporting decuments listed in Schedule B.
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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:

¥ The Clearford Small Bore Sewer'™

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

v Average daily flowrate of 200 to 225
litres per capita per day [Lf(c-d)].

¥ Minimum design cleansing velocity
of 0.15 m's.

¥ Minimum nominal pipe diameter of
73 mm.

¥ Design zero infiltration flow.

v Design pesking factor of 2.

The SBS™ system utilizes an on-site
SBS™ Clarifier which provides solids
separation, solids storage and associated
anaerobic digestion treatment. The efflu-
ent from the SBS™ Clarifier flows by
gravity to the small diameter gravity
sewers (SDGS) pipe network. The
SDGS convey effluanr from an mten:ep-
for tank or SBS™ Clarifier, to pumping
station(s) or sewage treatment facility.
These SDGS systems convey only clari-
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 constrizction
costs.

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

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

The SBS™ Clarifier is vented in two di-
rections: the receiving compartment
vents back through the house/building
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 pﬂaitive ifa
m;mmmn slope of 0.15% is met. The
SBS™ collection 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 materials, permits the utili-
zation of trenchless technology for in-
stalling mains and laterals, Air release
vents are required 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 SES™ 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
deep enough to prevent damage from an-
ticipated earth and vehicle loading and
below the frost line to prevent freezing.

The general design eniteria for the Small
Bore Sewer " system include:

1) Per capita average daily sewage
flow range of 200 to 225 Li{c-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.

2 A mimimum cleansing velocity of
(.15 m/s 15 recommended.

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

4)

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

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,

3) Typical municipal SB §™ Clarifier

efflucnt characteristics for BOD.,
T8S, TEM and TP are 120, 40, 30
and & mg'L, respectively, based on
typical removal rates. There is no
record of the SBS™ system clog-

ging.

6) The SBS™ collection system

N

8)

pipes must be buried deep enough
o prevent damage from antici-
pated earth and vehicle loading
and below the frost line to 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 compenents are cor-
rosion resistant. Discharges to
gravily sewer interceptors or
treatrnent facilities will typically
be made through drop inlets be-
low the liquid level to minimize
odours.

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



allow for inflow, unlike mainte-
nance holes,

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.
All currently available treatment
systems, such as sand filters,
aerobic treatment system, and
membrane based treatment sys-
tems, are generally effective in
downstream treatment of SBS™
cffluent; treatment technology se-
lection is generally subject to site
specific discharge parameters”
consideration. Generally adour
control at the headwork of a sew-
age treatment plant should receive
attention,

v Many SDGS systems using similar prin-

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

The Small Bore Sewer ™ system has
been approved for construction in On-
tarie, in the Township of Cramahe in
2003, 1n the Village of Wardsville in
2000 and in Field Township in 1989,
subsequent systems have bean installed
in Aldberta, British Columbia and On-
tario. The construction of the sewage
works was approved by the MOE Envi-
ronmental Assessment and Approvals
Branch (EAAB) under the Ontario Wa-
ter Resources Act (OWRA).

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.

' The collection system consists of about
4,500 metres of 75 mm diameter HDPE
pipes and larger diameter pipes. Per-
formance data from 2001 to 2005 on the
Small Bore Sewer ™ system provides
confirmation that the most stringent rec-
ommended general design criteria have
been met.

“  Field examination of 29 residential two-
chamber septic tanks with 3600 L val-
ume, serving 2.0 adults per site on aver-
age, had been in operation for approxi-
mately 7 years without septage removal
and the following has been reported:

1) An average 1" chamber sludge plus
scum volume of 110 Liyr.

2) Anaverage 2™ chamber sludge plus
scum volume of 14 Lyt

3) 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 reported to be;

TS =49 18 g/L;

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

¥ Bascd on a 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
{(weekdays) with a 1.8 peaking fac-
tor.

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

3) These sewapge seneralion rates reflect
the use of fused HDPE pipes and the
lack of manholes and lateral connec-
tions which reduce infiltration and
inflow (LT}

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

In the Township of Field

v The approved Small Bore Sewer ™ BY5-

temn was installad in the Township of
Field in 1989 to serve 35 single family
homes and other munlmlﬁdm establish-
ments with on-site SB5™ Clanficrs of
2,700 1o 4,600 litres, serving a total of
117 equivalent pepulation, 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 investigated and a 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 narrower pipe trenches were used as
compared to conventional sanitary sew-
ET5.

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

L/{e-d). Some odour issues developed
and were resolved by the proper use of
drop inlets, soil edour filters and a cover
at the sewages treatment plant.

Performance and evaluation reports in
1993 and 1995 on th:_ﬁfrf'nnmnue of
the Small Bore Sewer — system in the
Township of Field indicated that the rec-
ommended General Design Criteria werns
met during the evaluation period.

Both Field and Wardsville used ex-
tended aeration 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 Besources Act (OWEA).
However, the C of A is not required un-
der Section 53(6)(b) of the OWERA when
the SBS™ system is used on private
property and connects to a municipal
Sewer,

APPENDIX

Documents reviewed:

1. PowerPoint presentation dated May
2006.

2. “Clearford Industries Inc. Wastewa-
ter Systems Division”, PCL MNa-
tional Partner, promotional bro-
chure.

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

4. Certificate of Approval for The
Comoration 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-
tems” by R. Ottis and D. D, Mars,
Technical Advisory Group (TAG).

Mational Small Flows Clearing-
house, Pipeling, 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 Clearning-
house, Pipeline, Fall 2000, Vol. 11,
No. 4,

10, Small Flows Quarterly, Spring

11.

12.

2001, Vel. 2, No. 2.

“Decentralized Systems Technology
Fact Sheet, Small Diameter Gravity
Sewers”, by the U.5. EPA Agency,
Office of Water, Washington D.C.,
EPA B32-F-({-338, September,
2000

Technical paper entitled, *A com-
parison of sewer reticulation system
design standards gravity, vacuum
and small bore sewers™, by C, I, Lit-
tle, first presented at 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 Efflu-
ent Sewers full scale installation of
35 residences, a recreational facility
and a municipal garage.

Eight page summary report entitled,
*“Small Diameter Effluent Sewers,
Summary Report, Experiences at
Township of Field”, by C. W.
Bnnk, P, Eng., Engineering Re-
solrces, 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 Engineers 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, Brink 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, Ontario,

Two letters of endorsement of the
SBS™ from the Village of Wards-
ville related to significant cost sav-
ings. 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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Appendix E: SBS® Sanitary Sewer Design Sheet



06001-West Captial Airpark (Carp Airpark) Residential Development: Clearford SBS* Sanitary Sewer Design Sheet

Localion Cumulative Sewer Faramelers Flow Design
1 2 3 4 [] [ ¥ [] ] 10 11 12 13 14 15 16 17 18
Fram To Cumulative | Equivalont Design Proposad Pipa Full Flow nﬁhl;
PFroposed Froposed | Reosidential Equivalent Equivalent | Cumulative | Flow, Qp | Pipe Length D5 Invert Sewer |Pipo Size,| Capacity | Copacity | Velocity | Velooity Velosity
Phase | Seq.2 Locatian From (Labsll | From Chainage Grada Te |Labal) To Chairage Grada Connactlons | Conmections | Connectlons Pip ILs) [m] UG It [mi]| [m] Slopa [ Imim] Qf [Lis] | Ratie QpdOd|Ratio Vaint]  [mis] (sl Cammants/Arass
1 Eq:r-.\ﬂh Pyl SAP 2-A 2+ | TBES 117.53 WYE 1+ | B7F.BO [ 117.08 2 2 30.60 0.205 20.00 115.48 115.03 0.51% =] 1.715 012 0.54 0.33 D.21_ [Startal run
2 Alberta Body Pvi WYE 1+ | ET.EQ | 117.08 SAP 1-4 1+ | 100.00 | 116.98 o 17.00 57.80 0.388 12,40 115.03 114,83 0.81% TS 2.1534 0.18 0,63 0.49 0,31 JAdd seg. #88 (Phase 2A)
3 Alberta Body Pyt SAP 1-A T+ | 100,00 | 116,08 | EXPANDER | 1+ | 150,00 | 116.52 2 18,00 &d G0 0,434 50,00 114,83 114,44 0, 25% TS 2.333 0.19 0,63 0.53 0,33
4 Alberta Body Pyt EXPAMDER | 1+ | 15000 | 11852 | 1+ | 28004 [ 11615 15 34.00 115,860 0,778 119,04 11444 114,04 0.33% 100 2833 0.28 4,7 0.38 0,27
5 Alberta E‘A:ldy Pt 1+ | 288.04 | 116.15 WYE 1+ | 32494 | 118.27 s 39.00 132,60 0,580 55,90 114.04 11374 0.54% 100 3802 0.23 0.58 0.48 0.33  JJunction
B+ -3.30
[ Alberta Body Pyt SAP 1-D 1+ | 44860 | 11623 1+ | 417.05 | 116.08 2 2,00 6,80 0.046 31,55 114,22 114,08 0.42% 100 3.353 0.0 0,25 0.43 0,11 |Start of run
T Alberia Body Pvt 1+ | 417,05 | 116,06 WYE 1+ | 324.94 | 116.27 ] 11.00 3740 0.251 52,11 114,09 113,74 0, 38% 100 3184 0.03 0,48 .41 0.18
g+ | -3.30
ﬁ ] Sopwath Pt 5AF 2-B 2+ | 80.00 117.60 2+ | 33318 | 115.85 24 24 B1.80 0.548 243.18 115,36 113,67 0.B8% TS 1.8988 D27 0.72 0.45 0.23  |Start of run
@ k] Sopwath Pt 2+ | 33218 | 11585 WYE 2+ | 3857 | 11575 1 25 85.00 0.571 32.61 113.67 113.44 0.71% TS 2.014 0.28 0.73 0.45 0.33
I G+ | B3B3
o 10 Wingaowver Pyt SAP T-A B+ | -14,20 | 11830 WYE g+ -3.30 | 116.30 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  )Start of run
E 11 Wingaowver Pt WYE B+ -3.30 116,30 g+ | 1000 | 116.30 [1] 51.00 173,40 1,164 13,30 113,73 113,57 1,20% 150 16,704 0.07 0,46 0.45 0,43  JAdd seq. 2547 & 2B (Fhasze 2A)
E 12 Wingower Pt _ B+ | 10.00 116.30 WYE B+ | BOB3I | 11594 3 54.00 183,60 1.233 78,62 113.57 113.28 0.23% 150 7241 017 .52 0.41 0.28
= 13 Wingaower Pt WYE B+ | BO.BEI 115.91 B+ | 13848 | 11546 5 B4.00 28560 1.917 48.85 113.3% 113.08 0.B0% 150 11.814 018 061 0.67 0.41  JAdd seg. #8
u 14 Wingower Pt B+ | 138.48 | 11548 B+ | 171.36 | 11530 2 BE.0OO 282.40 1.583 31.88 113.08 112.85 0.4 % 150 10.082 0.1% 0.64 0.57 037
15 Wingawer Pyl 6+ | 171.36 | 115.30 6+ | 23088 | 115.00 v] BE.00 292.40 1.963 £9.62 112.85 112.87 0.14% 200 | 12176 016 061 0.33 0.24
i Wingowver Pyt g+ | 230,98 | 11500 e | 23315 [ 11499 5] BE.00 252,40 1,863 217 112,87 112,60 12.44% 200 115682 0.02 0.25 .68 0.83
17 Wingaower Pt B+ | 23215 | 114.99 WYE B+ | 388,50 | 11432 [¢] BE.0O 2592.40 1.983 135.44 112,60 111.892 0.50% 200 23.240 0.0a 0.48 0.74 0.8
18 Wingaower Pt WYE B+ | 38B.58 | 11432 B+ | 400.00 | 11416 o] 207.00 703,80 4.725 31.41 111.92 111.78 0.51% 200 23.408 0.20 0.65 0.75 0.48  |Add s=g. #100 {Fhasa 24)
19 Wingower Pt B+ | 400.00 | 114.16 P 1 B+ | 475.00 [ 114.00 o] 207.00 T03.80 4.725 75.00 111.78 111.57 0.25% 200 16.508 D29 0.73 0.53 028 |Imvert Siphon Inlet
20 Wingawer Pyl MH 1 6+ | 475.00 | 114.00 MH 2 6+ | 62001 | 11321 [1] 207.00 705380 4.725 145.01 111.57 110.78 0.54% 100 T.625 0.62 0.92 0.43 045  limvert Siphon parallel line
21 Wingawar Pyl MH 2 6+ | 62001 | 11321 6+ | T15.96 | 11293 g 207.00 70580 4.725 95.95 110.78 110.25 0.55% 200 24,376 019 0.64 0.78 050 JInverted Siphan Culhet
22 Wiingener Pt B+ 715,96 112,93 WYE G+ 720,00 112.81 [i] 207.00 703,50 4,725 4,04 110,25 110,10 3.71% 200 53,199 0.a7 0,48 2.01 0,97
23 Wingaower Pt WYE B+ | 720.00 | 11291 a B+ | 84992 11140 8] 2.03 34603 1335.00 B.888 229892 110,10 108.00 0.48% 200 ZE.E_B 0.40 0.80 0.72 0.58  |Add s-eg_#-ﬂﬂfl_ﬂhase ‘Ii}
24 Wingaower Pt B+ | 848.92 | 111.40 P51 7+ | 13636 | 111.80 [¢] 34602 1338.00 B.588 186.44 108.00 10B.44 0.20% 200 17.975 0.50 0.8V 0.57 0.50
25 Chandelle Pvi CAP g+ | 11694 | 11510 SAP A &+ | 120.53 | 118.07 o] o 0,00 0.000 1.59 115.60 115.79 0.57% 75 1.805 0.00 0,00 0.41 0,00
26 Chandella Pvi SAP 8-A 8+ | 120.53 | 11807 g+ | 11846 | 11818 o] [¥] 0.00 0.000 2.07 115.7% 115.78 0.19% s 1.054 p.oo0 0.00 0.24 0.00  |Start of run
27 Chandelle Pvt B+ | 11848 | 118.16 8+ | 101.80 | 118.08 1 1 2.40 0.023 16.66 115.7% 115.71 0.43% s 1.8577 0.1 0.25 0.35 0.08
28 Chandedle Pyt 8+ | 101.50 | 118.08 g+ | B7.00 | 118.06 1 F 6.8 0.045 14.80 115.11 115.64 0.53% 75 1.752 0.03 0.33 0.40 013
29 Chandelle Pyt a+ | &7.00 | 11806 &+ | T1.60 | 117.98 1 3 10.20 0.08& 15,40 115.64 115.56 0.51% 73 1.718 0.04 0,37 0,39 0,14
- 30 Chandelle Pvi g+ | T1.60 | 117.98 B+ | 5840 | 117.92 1 4 13.60 0.081 12,20 115.56 115.52 0,27 % 75 1.247 0.07 0,48 0.28 0,14
o 31 Chandelle Pvt g+ | 58.40 117.82 &+ | 4350 | 117.84 [¢] 5 17.00 0.114 15.80 115.52 1158.51 0.10% s 0.781 015 0.589 017 0.10
E 3z Chandelle Pvt g+ | 43.50 117.84 2+ | 3620 | 117.81 1 & 2040 0.137 7.30 115.51 115.50 0.12% TS 0.842 018 061 019 0.12
% 33 Chandelle Pvit B+ | 36.20 117.81 8+ | 2030 | 11773 4] 2] 2040 0.137 15.890 115.50 115.43 0.43% s 1.5688 0.0% 0.48 0.35 017
E 34 Chandedln Pyt B+ 20 30 117.73 WYE B+ 4. 15 117.76 1] [ 2040 0137 16,15 11543 116542 0,04 % TE a 45-2 0.30 0.73 0.10 0.08 Tes chainage 3+
% 35 Chandelle Pvt CAP S+ | 46358 | 117.81 SAP 8-C g+ | 48500 | 117.81 0 0 0.00 0.000 1.12 115.44 115.44 .54 % fi=] 1758 0.00 0.00 0.40 0.00 |For Future Gonmections
D':.:, ] Chandella Pvi SAP 8-C 9+ | 485.00 | 117.78 WYE g+ | 46770 | 117.78 o] [¥] 0.00 0.000 2.70 115.44 115.42 0.52% s 1.727 p.oo 0.00 0.2 0.00  |Start of run (Phass 1B)
5 ar Chandelle Pvit WYE 9+ | 467.70 | 117.76 g+ | 47186 | 1777 1 7 23.80 0.180 3.56 115.42 115.354 1.77% 75 3188 0.05 0.43 0.72 0.31  |Add seg. #34
38 Chandedls Pyt 9+ | 47166 | 11757 9+ | 490896 | 11765 [1] 7 23.80 0.160 19.30 115.35 115.30 0.25% 78 1.280 012 0.56 0.23 0.16
32 Chandedle Pyl 9+ | 42096 | 117.65 9+ | 51579 | 117.52 1 E 27.20 0.183 24.83 115.30 115.17 0.50% 75 1.702 0.1 0.52 0.33 0.20
40 Chandelle Pvi S+ 515,79 117.52 9+ | 534.14 117 43 1 o) 30.60 0.205 18,35 115.17 115.09 0.d5% 5 1.5_23 0.13 0,56 0,37 0,21
41 Chandelle Pvt g+ | 534.14 | 117.43 S54P 8-D g+ | 547.53 | 117.37 1 10 34.00 0.228 13.38 115.09 115.04 0.37% s 1.451 0.18 0.60 0.23 0.20
42 Chandelle Pvt SAP 8-D 8+ | 547.53 | 117.37 g+ | 55670 | 117.32 o] 10 34.00 0.228 .17 115.04 114.98 0.71% TS 2.018 0.1 0.54 0.45 0.25
43 Chandelle Pyt 9+ | 556.70 | 117.32 9+ | 57287 | 11724 1 11 37.40 0.251 16.17 114.98 114.88 0.55% 75 1.819 014 0.57 0.41 0.24
dd Chandelle Pyt G+ | 5T2.87 | 117.24 9+ | 52307 | 117.19 2 13 44 20 0.297 10,20 11488 114,83 0.57 % 75 1.809 0.18 0,61 0.41 0,25
NOTES: FROJECT: DESIGNED BY: DATE:
n = Manning's coefficient 0.013 West Capitsl Airpark {Carp Airp Y. \Wang Daer 12, 2022
q = Average daily per capita flow = 290.00 Licapid Ottawa, Ontaria
PROJECT No.: CHECKED BY: REWVISED:
| = Unit average extranaaus flow (new) = 0,00 Licap'd 0s001 WG Stefan Jul. 25", 2023
M = Peak Factor (Harmon) = 2.00 for SBS Fab 13th, 2024
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DEA01-West Captial Airpark {Car

p Airpark) Residential Development: Clearford SB5* Sanitary Sewer Design Sheet

Location Cumulative Sewer Parameters m;.; n
1 2 3 4 5 [ 7 [] E:) 10 11 12 13 14 15 16 17 18
From Tar Curmulative Egquivalam Design Proposed Fips Fuall Flosw D:I:::n
) Projsosed Proposed Fluuidur!'lid qu.linl.un'l Exjis '. [= lative | Flaw, Q@p | Pipe Length DUS Trveit Sewer | Pips Size | Capacity ﬂ-?puci"l:.r \"e.lh-cil'p- WVelacily Valaedt
Phasa | Seg ¥ Location Fram [Label] | From Chasnage Grade Ta |Labssly Ta Chalnage Grade Conmnections | Connections | Conmnections Pop. [Lis] [m) LS Irvert [m) [m] Slope [%]] [mem)] Of [L's) |Ratio Qpidf|Ratio Vp'V  [mis) Lfs] Commentsifroas
45 Chandalla Pyt 9+ | 58207 | 11718 B+ | 58238 | 11714 1 14 4760 0.320 a.31 114.83 114.78 0.4%% 75 1.688 0.18 0.63 0.3a 0.24
48 Chandalla Pyt 9+ | 58238 | 117.14 B+ | 58225 ) 1171 1 15 51.00 0.342 §.87 114.78 114.74 0.83% 75 1.898 0.18 0.63 043 0.27
47 Chandalls Pwt 8+ | 58825 | 117.11 9+ | 0255 | 117.08 1 16 54.40 0.365 .30 114.74 114.72 0.20% 75 1.084 0.24 0.76 025 0.1%
48 Chardella Pyt 89+ | 60855 | 117.06 9+ | B1748 | 117.02 1 17 Sr.BD 0.388 .93 114.72 11467 0.55% 75 1.777 022 0.66 0.40 0.2
48 Chardella Pyt 9+ | 61748 | 117.02 SAP B-E 9+ | 63185 | 116.95 1 18 £1.20 0.411 1428 114,67 11484 01%% 75 1.058 0.38 0.7 0.24 0.12
a0 Chardelle Pyt SAPO-E 9+ | 63186 | 11825 9+ | BE2EE | 11676 2 23 7820 0.525 38.02 11454 114,48 0.43% Fi- 1.580 Q.33 .78 0.3ge 0.27
51 Chandells Pyt O+ | GB9A5 | 11878 S4AP O.F 9+ | 71735 | 116.52 i 27 91,80 0,816 47,49 114,48 114,26 0.468% 75 1,621 0,38 0,74 0.37 0.2
52 Chandells Pyt SAP O-F O+ | TI7.36 | 118,52 G+ | T3281 | 116.42 2 24 QB &0 0,662 21,45 114,26 114,15 0.51% 75 1,710 0,38 0.74a 0.39 0.31
53 Chandalla Pyt 9+ | TIBA1 | 11842 9+ | TEEA8 | 116.33 2 31 105.40 0.708 17.57 114.15 114.06 0.52% 75 1.728 0.41 0.81 0.3% 0.32
54 Chandalla Pyt 9+ | TEE3E | 118.23 SAP 3G B+ | TEIE4 | 116.14 2 33 112.20 0.753 3716 114.08 113,88 0.45% 75 1.617 0.47 0.84 0.37 0.31
55 Chandalls Pwt SAP 5-G 8+ | T3S | 11814 | EXPANDER | 9+ | B2500 | 11589 4 v 125.80 0.844 31.46 113.88 113,76 0.41% 75 1.542 0.55 0.28 0.35 0.31
o6 Chardella Pyt EXPAMDER | 9+ | 82500 | 11582 SAP 9-H 9+ | BET13 | 115.78 3 40 132.00 0.913 4213 113,78 11350 0.61% 100 4042 0.23 0.6B 0.51 0.33
a7 Chardella Pyt SAR 9-H 9+ | BEV13 | 11578 9+ | 91334 | 115.54 8 45 162.00 1.027 46.21 113.20 113,28 0.46% 100 3516 0.28 Q.73 045 0.33
58 Chandells Pyt O+ | 91334 | 11554 SAP G- 9+ | 95252 | 115.35 5 50 170,00 1,141 39,18 113,29 113,02 0.68% 100 4,264 0,27 0,71 0.54 0.39
54 Chandells Pyt SAF Q. O+ | 95252 | 11535 9+ | 97762 | 11541 3 53 180,20 1,210 25,10 113,02 112,95 0.29% 100 2,767 0,44 0,82 0.35 029
= &0 Chandells Pyt O+ | 97762 | 11541 ELEOW SO+ | 98650 | 11547 2 =5 187,00 1,255 18,88 112,95 112,71 1.23% 100 5724 0,22 0,65 0.73 048 |Ex SBS main to be oul off and capped
E &1 Chandalla Pyt ELECW 9+ | 98850 | 11547 ELBOW 10+ 419 115.53 0 55 187.00 1.255 T.63 112.71 11267 0.52% 100 374 0.24 0.75 048 0.36
& 62 Eazement ELECHWY 10+ 4.1% SAP 10-A | 10+ | 10.80 115.64 1 56 180.40 1.278 .61 112.87 11263 0.52% 100 3T 0.24 0.76 048 0.36
u‘; &3 Eazement SAP 10-A | 10+] 10.80 11584 10+) 8419 | 115.80 B B2 210.80 1.415 73.28 112.83 112,25 0.52% 100 374 0.28 0.78 0.48 0.37
g o4 Easement 2 CAP 401+ 20.00 11229 | SAP4M-B 401+ 21.33 115.20 0 137 44480 2,986 1.33 111.97 111.96 0.62% 120 12.040 0.25 .68 068 047 | Add seg #1126 (Phase 1B-2)
}E 55 Eazament 4 SaF 401-B |401+4) 51.33 115.20 WYE-W. 401+ 51.33 115.33 0
o [l Eazement 2 WYE-W.  |401+| 57.52 115,23 401+| B5.98 115.00 0 137 §35.20 4.284 B.44 111.88 111.83 0.83% 150 12.071 0.35 077 0.68 0.53
% ar Easemenl 2 401+] B5.96 11200 401+ 72.58 114.68 0 137 632,20 4.264 1362 111.83 111.72 0.76% 120 13,245 0.32 0.75 0.vs 0.56
E Ga Easemenl 2 401+ 79.58 11468 401+ 20.10 114.62 0 137 632,20 4,264 10.53 111.72 111.70 0.24% 120 7422 Q.57 0.2 042 0.38
@ 9 Easement 2 401+ 20.10 114,62 | SAP 401-C 1401+ 13807 | 114.08 1 137 635,20 4,264 3J8.66 111.70 111.50 0.50% 180 10.816 0.39 .80 0.61 049
i 70 Eazement 2 SAP 401-C |401+] 13807 | 114,08 401+ 150,50 | 114.00 i 137 535,20 4,264 12,43 111,50 111,42 0.70% 150 12,742 0.33 075 0.v2 0.55
T Eazement 2 401+ 150,50 [ 114,00 401+ 16317 | 113.84 i 137 535,20 4,264 12,68 111,42 111,37 0.35% 150 8473 0,48 0,85 0.51 0.43
72 Eazament 2 401+ 18317 [ 113.84 401+| 17252 | 113.69 0 137 635,20 4.264 034 111.27 111.21 0.71% 150 12.800 0.33 0.76 072 0.55
73 Eazement 2 401+ 172.52 [ 113.88 401+ 18248 | 113.58 0 137 §35.20 4.284 10.87 111.21 111.20 0.87% 150 14.873 0.28 0.73 0.85 0.81
T4 Eazement 2 401+ 18348 [ 113.58 401+ 189030 | 113.52 0 137 §35.20 4.284 .82 111.20 11117 0.51% 150 10.208 0.28 0.80 0.82 0.50
75 Easemenl 2 401+ 19030 [ 11382 401+) 198385 | 11546 0 137 632,20 4.264 5.58 11147 111.08 0.92% 120 146357 0.28 0.73 0.82 0.60
76 Easemenl 2 401+ 19885 [ 11348 401+ 20292 | 113.39 0 137 632,20 4,264 11.08 111.09 111.02 0.57% 120 11.483 0.37 0.78 0.62 0.51
77 Easement 2 401+ 20952 [ 11339 | SAP 401-D j401+[ 22296 [ 11328 0 137 632.20 4,264 12.04 111.02 110,86 1.28% 120 17.235 0.25 .68 D.o& 0.68
A Eazement 2 SAP 401-0 |401+] 22296 | 113,28 401+ 25644 | 112,02 i 137 535,20 4.264 33,49 110,86 110,77 0.27% 150 7.939 0,54 0,88 0.45 0.40
7a Eazement 2 401+ 25644 [ 11292 401+ 28549 | 112.82 i 137 535,20 4,264 20,05 110,77 110,62 0.45%% 150 10,610 0,40 0,81 0.60 0.458
&0 Eazement 2 401+ 28549 [ 11282 | SAP401-E |401+[ 30582 [ 11273 0 137 §35.20 4.264 20.43 110.82 110.55 0.38% 150 9.351 0.48 0.83 0.53 0.44
&1 Eazement 2 SAF 401-E |401+ 30582 [ 11273 401+ 32510 | 112.65 0 137 §35.20 4.284 18.18 110.55 110.42 0.88% 150 12 586 0.34 0.76 0.71 0.54
a2 Ezzement 2 401+ 32510 [ 112.E5 401+ 343220 | 112.58 0 137 §635.20 4.264 18.10 110.42 11031 0.57% 150 11.544 0.37 0.78 0.65 0.51
53 Easemenl 2 401+ 54320 [ 11258 401+ 34424 | 112.58 0 137 632,20 4,264 1.04 110.21 110.26 4.62% 120 32.765 0.13 0.57 1.85 1.06
54 Easemenl 2 401+ 54434 | 11258 401+ 35378 | 112.53 0 137 632,20 4,264 9.54 110.26 110.21 0.60% 180 11.772 0.38 0.78 0.67 0.52
85 Eazement 2 401+ 35378 [ 11253 BEMD 401+ 35859 | 11222 i 137 535,20 4,264 4.81 110,21 110,18 0.50% 150 10,754 0.40 080 0.61 0.49
56 Eazement 2 BEMD 401+ 358,58 [ 112,22 | To Wingover [401+[ 36195 [ 11272 i 137 535,20 4.264 337 110,18 11017 0.50% 150 10,817 0,30 0,80 0.61 049 |To Ex Phase 14
NOTES: [FROJECT. DESIGNED BY: DATE:
n = Manning's cosfficient 003 West Capital &irpark (Carp Airp ¥ Wang Dec 127, 2022
0 = Average daily per capita flow = 280,00 Licap/d Ottava, Ontario
FROJECT Mao,: CHECKED BY: REVISED:
| = Unit average extranecus flow (new) = 0,00 Licap'd 08001 W3 Stefan Jul. 257 2023
M = Peak Faclor (Harmon) = 2,00 for SBS Feb 13th, 2024
14 wihere My, = 4.5 for historic
M=1+ — = Moo =20 for hiatoric C LEA R FO R D This document has been prepared by and remains the propary of Clearford Induwsimes
4 Hin ) Inc, N is Subvriifed lo the specified user solely for IS use in conjunclion with he
WATER SYSTEMS INC. prajec! fv whieh (& was prepaved and is fo be held propristany lo Clearferd Indusines
o Inc. The user agrees by the acceptance or use of Hs document fo retum & fo
Min, pipe cover = 220m 300-1545 Carling Ave, Ottawa, ON K12 8P39 Clearford industriss fnc. upan requast, and pot o reproducs, copy, lend, fransmif or
Pap. Singhe family home = 240 capfunit Tel: (613)599-6474, Fax: (613)593-7478 otherwise disclose or dispose of the conltents. dirschy or indirectly, and rod to use #
Pap. Townhouses = 2.70 capfunit & Copynight Claamond Water Systems Inc., 2079 |for any pavpose odber than e for which 1 has been specifiically fuenished




0E001-West Captial Airpark (Carp Airpark) Residential Development; Clearford SBS* Sanitary Sewer Design Sheset

Location Cumulative Sewer Paramelers Flow Design
1 2 3 4 5 [ T [] 9 10 11 12 13 14 15 16 17 18
From To Cumulative | Equivalent | Design Proposed Pipe Full Flow IJE‘I;
Froposod Proposed | Rosidontial Equivalont Equivalent | Cumulative | Flow, Qp | Fipe Length DS Invert Sower |Pipo Size,| Capacity | Capacity | Velocity Velooity Velocity
Phass | S8 Lacathan Fram (Labsl) Fraen Chsirge Grade To [Labal) T Chairgs Grada Connactlons | Connections | Connactions P (] [m] LIS Dt [ | ml Slops [%]  Imm] Of [Us] | Ratic Opé0d |Ratha Vave]  [mds] sl Camimamtsd Araas
a7 Silver Dart Pyt SAP A 3+ | B5.00 117,72 Ex, CAR 3 1415 | 11712 -] [] 27.20 0.183 70,85 115,45 115.0% 0, 50% TS 1.703 0.11 0,52 0,38 0,20 [Start of run (Phase 24)
EE] Silver Dart Put EX. CAP ED 14.15 117,12 EX. WYE 1+« | BYEOD [ 117.04 [8] [] 27.20 0.183 11,34 115.0% 115.03 0, 53% 75 1.745 010 0,52 0,38 0,21
Bg Wingowar Pt EX.SAPT-A | B+ | -14.20 | 116.30 EX. WYE B+ -3.30 1168.30 1 1 2.40 0.022 10000 114.03 113.73 2.83% s 4104 0.01 0.00 0.93 0.00
a0 Sibver Dart Put SAP 3-B 3+ | BO0.00 117.77 | EXPANDER | 2+ | 33533 | 11607 ar ar 125.80 0.844 306,23 115.50 113.77 0.55% TS 1.800 0.47 0.84 0.41 0.24  [|Start of run (Phase 24)
o 81 Silwer Dart Pwt EXPANDER | 3+ | 39833 | 116.07 3+ | 50000 ] 11815 5 42 142.80 0.8958 102.67 11377 113.56 0.20% 100 2310 0.41 0.B1 0.28 0.24
L 4+ | 183
Elu 92 Flest Canuck Pyl 4+ | 18.H 116.15 WYE 4-A 4+ | 11575 | 115861 7 48 166.60 1.118 o744 113.56 113.08 0.50% 100 3.638 0.3 Q.74 0.48 0.4
E 93 Fleat Canuck Pyl WYE 4-4 4+ | 11578 | 11581 BEMD 4+ | 20790 11483 17 &0 224,50 1.708 92,16 113.08 112,62 0.50% 100 3.539 0.47 Q.84 0.48 0,39 |Add segment 2101
o R Fleet Canuck Pvi BEMD d+ | 20790 | 11493 | EXFANDER | 4+ | 208920 | 114.92 0 B0 254,50 1,708 1.00 112,62 112,62 0.50% 100 3.638 0.47 0.64 0,48 0,39
E oz Fleat Canuck Pyt | EXPANDER | 4+ | 20890 | 11482 WYE 4-B 4 | 21278 | 114.89 [£] &0 254.50 1.708 3.88 11262 112.60 0.50% 150 10,728 018 Q.60 0.8 0.37
o a9e Fleat Canuck Pyl WYE 4-B 4+ | 21278 | 114,89 4+ | 21432 | 11488 o 23 228,70 2005 1.54 112.60 112.59 0.50% 150 10.728 012 Q.63 0.81 038 |Add segment 2102
ﬁ a7 Fleet Canuck Pvi 4+ | 214,32 | 114,89 BEMD 4¢ | 21522 | 11491 0 a3 298,70 2,005 0.90 112.59 112,58 1.21% 150 16,748 0.12 0,54 0,95 0,52
L] Fleat Canuck Pyt BEMD d+ | M522 | 11491 WYE 4-C de | 29740 | 11498 [1] a3 28870 2.005 218 112,58 112,55 1,21% 150 16,748 0.12 0,54 0,25 0,52
95 Fleat Canuck Pwi WYE 4-C 4+ | 21740 | 114.98 BEMD 4+ | 28145 11437 8] 121 377.80 2.538 44.05 112.55 112.02 1.21% 150 16.748 015 0.60 0.95 0.57  |Add segment #102
100 Orff-road to Wingows) BEMD 4+ | 28145 | 11437 EX. WYE B+ | JEBED | 11432 o] 121 377.80 2.538 =0.00 112.02 111.92 0.20% 150 6.811 0.3r7 0.78 0.28 0.20  |Tao Ex. Phase 14
101 Harwier Pyt SAP 5-B 5+ | 88.00 115.74 WYE 4-A 5+ 4,00 115.568 14 14 ar.8o 0.254 25.00 113.47 113.10 0.28% 75 1.488 017 0.562 0.34 0.21  |Start of run
102 Herwiier Put SAP 5-C 5+ | 10205 | 11573 WYE 4-C 5+ | 27581 | 114898 28 28 7810 0.531 173.88 113.48 112,60 0.48% s 1.678 0.3z 0.75 0.38 0.28  |Start of run
103 Hanwhoer Pt SAF 5.3 S+ | 37785 | 115.50 WYE 4-B S+ | 27723 | 115.00 13 13 4420 0.297 100,62 113.23 112.65 0.57% fi=] 1.813 N ] Q.61 0.41 0.25  |Start of run
104 Street Thres SAP 11-A | 11+] 1600 117.78 SAP11-B | 11+ | 10394 [ 117.28 16 16 46.00 0,308 27,14 115,51 115,00 0,60% TS 1.851 0.17 0.61 0,42 0,26  |Start of run
105 Street Thresa SAaP11-B | 11+ 10314 | 117.28 11+ | 11534 | 117.20 4 20 5750 0.386 12.20 115.00 114.82 0.80% s 1.851 021 0.65 0.42 0.27
106 Etroct Throo 11+ 11534 117,20 11+ | 133,94 117.29 3 23 66.30 0.445 18,60 114,92 114,84 D.d?_% TE 1.648 0.27v 0,72 0.37 Q.27
107 Street Thres 11+ 13384 | 117.28 11+ | 17616 | 117.38 [-] L a0.00 0,604 42,22 114,84 114,64 0.47% TS 1.648 0.37 0,78 0,37 0,28
108 Street Thresa 11+ 17616 | 117.28 SAP11-C | 11+ 18490 [ 117.30 3 4 98.80 0683 B8.74 114.64 114.5% 0.47% s 1.648 0.40 0.81 0.37 0.20
109 Shreed Thres SAF 11-C ) 11+ 18480 | 11730 | EXFANDER | 11+ ) 23522 | 116.81 2 43 125.20 0.840 51.32 114.5% 114.35 0.47% s 1.648 0.51 0.B7 0.37 0.32
110 Shreel Thres EXPANDER | 11+ 23622 | 11691 11+ ) 2B466 | 11688 o] 43 125.20 0.840 258.44 114.35 114.27 0.28% 100 2.740 0. 0.74 0.35 0.28
o 111 Shreel Thres 11+ 26466 | 116.88 SAP11-0 | 11+ | 27088 | 116 1 44 128.60 0.863 B.22 114.27 114.26 0.35% 100 3.038 028 Q.73 0.23 Q.28
e 112 Street Three EAP 11D [ 11+) 270,88 | 11691 11+ | 30218 | 117.07 4 48 142.20 0.955 21,30 114,268 114,14 0.35% 100 3.041 0.3 Q.75 0.23 0.29
E 113 Shreel Thres 11+) 30218 | 117.07 11+ ) 34944 | 11661 =] a3 129.20 1.068 47.28 114.14 113.98 0.35% 100 3.040 0.32 077 0.23 0.20
o< 114 Shreel Thros 11+ 34944 | 11681 SAP11-E | 11+ | 35488 | 11655 Q K] 129.20 1.068 5.44 113.98 113.96 0.35% 100 3.037 0.38 Q.77 0.23 0.20
E 115 Street Thres AP 11-E 11+ | 354 88 116,55 SAP11-F 11+ | 42860 116.53 11 [-T] 196,60 320 FENE 113.96 113.70 0,35% 100 3041 043 0,82 0.39 0,32
E 116 Street Thres SAP 11-F | 11+ 42660 | 11653 | SAP11-G | 11+ | 50658 | 116.11 El T3 227.20 25 77,88 113.70 113.43 0,35% 100 3.040 0.50 0,67 0,38 0,34
w0 117 Street Thres SAP 11-G | 11+] 50858 | 116.11 |BEND (VER}| 11+ | 511,59 | 1160 8] 73 227.20 525 5.01 113,43 113,42 0,35% 100 3.044 0.50 0,87 0,38 0,34
E 118 Street Thres BEMD (WER]] 11+ 511.58 | 11601 |BEMND (VER)| 11+ | 521.82 [ 116.01 8] 73 227.20 1.525 10.23 113.42 112.41 9.85% 100 16.208 0.08 0.5 2.08 1.05
E 119 Shreet Thres BEWND (WER]] 11+ 521,82 116.01 WYE 11+ | 530,20 115.82 4] Ta 227 .20 1,925 8.18 11241 112,22 0.73% 100 o &0 0.25 0.76 0,36 0,43 To Street 10+ (Phase 20)
o
120 Easemsant BEMD 10+ B4.18 115,890 | EXPANDER | 10+ | 8574 | 11582 8] &2 210.80 1.415 11.55 112.25 11221 0.20% 100 2.825 0.50 0.87 0.38 031 |Add sep.#82
121 Easemant EXPANDER | 10+| 95.74 115.93 WYE 10+ 9774 | 11588 Q B2 210.80 1415 2.00 112.21 11221 0.30% 150 B.328 0A7 Q.81 0.47 .29
122 Easemant WYE 10+| 97.74 115.89 SAP10-B | 10+ | 10000 | 11588 Q 135 438.00 2,940 ] 11221 112.20 0.30% 150 B.325 0.3% Q.77 0.47 037 |Add sep3119
123 Easemant SAP 10-8 | 10+] 10000 | 115.58 EEMD 10+ ) 123027 | 1576 2 137 444 80 2,986 20.27 112.20 112.11 0.30% 150 B.328 0.36 077 0.47 037
124 Easemeant BEMD 10+] 13027 | 11576 BEMWD 10+ | 13426 | 115.81 [i] 137 444,80 2.088 6.03 112.11 11209 | 0.30% 150 B.328 0.38 0.7 0.47 037  JTo Street 401+ (Phase 18}
125 Easerment 2 BEND 401+ 624 115.81 401+ 10.22 | 11571 o] 137 444 80 2,986 5.02 112.11 112.09 0.30% 150 B.326 0.36 o.77 0.47 0,37
126 Eazemsant 2 401+ 10.22 115,71 EX CAP |401+] 5386 | 11542 1] 137 444 B0 2,886 43,64 112.09 111.96 0.30% 150 §.328 0.38 Q.77 0.47 0,37 |To Ex Phase 18
NOTES: PROJECT DESIGMED BY DATE:
n = Manning's coefficient 0.3 West Capital Airpark {Carp Airp Y Wang Dec 12" 2022
q = Average daily per capita flow = 290.00 Licap'd Oittawa, Qntaria
PROJECT MNa.: CHECKED BY: REVISED:
| = Unit average extraneous flow (new) = 0.00 Leap'd 0Eo0 W.G Stefan Jul, 25" 2023
B = Peak Factor (Harmon) = 2.00 for SBS Fab 13th, 2024
14 where: Mgy = 4.5 Tor hisloric
M=1+ — Mo = 2.0 for histord C LEAR FOR D This document has been prepared by and remains the propedy of Clearford industres
A+ MM e nistare fne. I is submittesd fo Hhe spacified user solely for ds use in comjunchon with the

Min. pipe cover =
Baop. Single family home =
Pop. Townhouses =

2.20 m
340 caplunit
2.70 caplunit

WATER SYSTEMS INC.

300-1545 Carding Awe, Ottawa, ON  K1Z 8P%
Tel: (613)599.-6474, Fax: (613)509-7478
£ Copyright Clearford Walter Systems fnc., 2018

profect for which is wes praparsd and 15 fo he held prapnetary fo Cleadfond industies
fnz. The ussr agrees by the accepfance or use of this docurment o rstuns IF o
Clegrford indusines ne. upon requsst, and nof fa reproduce, copy, fend, fransmit or
odherwise aisciofe or dispose of the contents, dirgelly or indirectly, and nal fo ose if
far any puEsse other than that for which (t has been specifically fumizhed.




Appendix F: System Access Points and
Collection System Details
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