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ADEQUACY OF SERVICES REPORT
FOR
BARRHAVEN CONSERVANCY DEVELOPMENT CORPORATION

BARRHAVEN CONSERVANCY EAST PHASE 5

CITY OF OTTAWA
PROJECT NO: 20-1180

1.0 INTRODUCTION

David Schaeffer Engineering Limited (DSEL) has been retained to update an Adequacy
of Services Report (AES) in support of the Barrhaven Conservancy “Phase 5”
development area on behalf of Barrhaven Conservancy Development Corporation
(BCDC). This area (being referred to as “Phase 5”) is part of a previously approved
draft plan of subdivision within the greater Barrhaven Conservancy development area
(City file no. D07-16-20-0021).

The overall Conservancy land area is approximately 139.7 ha (all land use components)
and is located within the City of Ottawa urban boundary in the Barrhaven ward. As
illustrated in Figure 1, the site is located north of the Jock River, east of Highway 416,
west of Greenbank Road (and the Kennedy-Burnett Stormwater Facility), and south of
both McKenna Casey Drive and Strandherd Drive.

The focus of this report is for the Conservancy East (Phase 5) draft plan area
consisting of vacant land that is located east of the existing Foster Ditch, which bisects
the overall BCDC landholdings, and west of Borrisokane Road. The subject lands are
an approximately 19.4 ha irregular parcel including parts of 3288, and 3300 Borrisokane
Road. Of this, approximately 13.82 ha in area (including right-of-ways environmental
areas and open space) are considered in the servicing review with the proposed
updated development draft plan Figure 2B provided in the Drawings section of this
report for reference. Also provided is Figure 2A which illustrates the portion of the prior
approved draft plan and the “Phase 5" area being revised. The development area is
planned to be developed with a mix of detached single homes, townhomes, park blocks,
open spaces and a road network.

The Conservancy East Phase 5 development area is outside of the Jock River 100-year
limit as confirmed by the Rideau Valley Conservation Authority (RVCA). Refer to the
RVCA confirmation letter in Appendix D. The 100-year regulatory flood line is
demonstrated in Drawing 1 (Grading) and Drawing 3 (Stormwater) in the Appendix.

The objective of this report is to provide sufficient detail to demonstrate that the updated
development plan area can be supported by municipal services.

DAVID SCHAEFFER ENGINEERING LTD. © DSEL
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1.1 Existing Conditions

The Conservancy East (Phase 5) property is relatively flat with the existing elevations
ranging from ~91.5 m in the north to 91 m in the south. All existing flows are either
overland to the Jock River or conveyed to the Jock River by way of the Foster Ditch and
Borrisokane Road ditches which is adjacent to the subject property. The property is
within the Jock River watershed and is under the jurisdiction of the RVCA.

1.2 Summary of Pre-Consultation
The following provides a summary of the pre-consultation:
1.2.1 Ministry of the Environment, Conservation and Parks (MECP)

Prior consultations associated with the Conservancy Phase 2-4 development east of
Borrisokane Road were previously undertaken for the approval of those phases of the
development area.

A pre-consultation with the local MECP office has not yet been completed for the
balance of the Conservancy development area until the functional design details and
requirements have been finalized with the City of Ottawa.

1.2.2 Rideau Valley Conservation Authority (RVCA)

Multiple consultations, analysis and submissions were coordinated with the RVCA to
establish that the development area is outside of the Jock River 100-year limit. See the
RVCA documentation in Appendix D for reference.

1.3 Existing Permits / Approvals

Key approvals associated with the advancement of development of the Barrhaven
Conservancy area, are presented in the following table. The most relevant approvals
are the Environmental Compliance Approval (ECA) for the South Nepean Collector
sanitary trunk sewer as well as sanitary sewer ECA for the Conservancy development
area east of Borrisokane Road. The documents are provided in Appendix A for
reference.

DAVID SCHAEFFER ENGINEERING LTD. PAGE 2
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Table 1A: Existing Permits / Approvals

Agency Approval Type Approval Number Remarks

Ministry of the South Nepean Collector existing

Environment, Environmental # 8129-AB7LDF approval (sanitary outlet for
Conservation and | Compliance Approval (June 23, 2016) dpp | t y
Parks (MECP) evelopment area)

. Sanitary and storm sewer
(MECP Environmental # 4357-CHMQEM approvals for Conservancy lands

Compliance Approval (Sept. 1, 2022) east of Borrisokane Road

Water taking from Building

. #5633-C2RQPL Excavation, Site Servicing,
MECP Permitto take Water | ;.0 06 2021) SWMW, In-Water Works, Ponded
Surface Water
Rideau Valley RVCA Letter of Letter of permission related to
) o RV5-4419 I
Conservation Permission under placement of fill within a regulated
Authority (RVCA) | O.Reg. 174/06 area.

1.4 Required Permits / Approvals

The City of Ottawa must approve detailed engineering design drawings and reports
prior to future construction of the municipal infrastructure identified in this report. This
will occur as part of the Plan of Subdivision application process and detailed design.

Based on pre-consultation with City staff, the additional approvals and permits listed in
the following table are expected to be required prior to construction of the municipal
infrastructure detailed herein. Please note that other permits and approvals may be
required, as detailed in the other studies to be submitted as part of the Plan of
Subdivision application (e.g. Tree Conservation Report, Environmental Impact
Statement, Phase 1 Environmental Site Assessment, Headwater Drainage Feature
Assessment, etc.)

Table 1B: Required Permits/Approvals

Agency Permit/Approval Trigger Remarks
Required
. The MECP will review the
Construction of new sanitary and storm sewer
MECP Enwronmental sanitary and storm design through the City of
Compliance Approval sewers throughout the .
L Ottawa transfer of review
subdivision.
process.
The MECP will review the
Environmental Implementation of oil-grit | stormwater management
MECP Comoliance Aporoval separator units and LIDs | appurtenance design through
P PP for quality control. the City of Ottawa transfer of
review process.
DAVID SCHAEFFER ENGINEERING LTD. PAGE 3
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Pumping of groundwater may
Construction of proposed be retquwt(_ad dulrmg
' land uses (e.g construction, given
MECP Permit to Take Water SN . groundwater conditions and
basements for residential
. proposed land uses and on-
homes) and services. . . o
site/off-site municipal
infrastructure.
The City of Ottawa will review
MECP Form 1 — Record Construction of the watermains on behalf of
City of of Watermains s the MECP through the Form 1
) watermains throughout .
Ottawa Authorized as a Future I — Record of Watermains
. the subdivision !
Alteration. Authorized as a Future
Alteration.
Permit under Ontario Grading (proposed
Regulation 174/06, g (prop . . L
, development & potential Supporting applications and
RVCA'’s Development, . .
) temporary access roads) | documentation as required
RVCA Interference with o . ' )
. within the subject lands through consultation with the
Wetlands and Alterations | . .
. (i.e. crossing of Fraser- RVCA.
to Shorelines and
. Clarke Watercourse)
Watercourses Regulation
ncongncton win | SPPOnG SPOTEREne 7
RVCA Outlets to Jock River :s;l?:ai?o(;; MECP through consultation with the
RVCA.
. As necessary through Supporting gpphcahong and
Alteration to . . documentation as required
RVCA consultation with the ! .
Watercourses RVCA through consultation with the
RVCA.
The City of Ottawa will issue a
Construction of new commence work notification
City of Commence Work sanitary and storm for construction of the sanitary
Ottawa Notification (CWN) sewers throughout the and storm sewers once an

subdivision

approval is issued by the
MECP.

2.0 GUIDELINES, PREVIOUS STUDIES, AND REPORTS

2.1 Existing Studies, Guidelines, and Reports

The following studies were utilized in the preparation of this report.

> Ottawa Sewer Design Guidelines,
City of Ottawa, SDG002, October 2012
(City Standards)

PAGE 4
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>

o Technical Bulletin ISDTB-2014-01
City of Ottawa, February 5, 2014
(ITSB-2014-01)

o Technical Bulletin PIEDTB-2016-01
City of Ottawa, September 6, 2016
(PIEDTB-2016-01)

o Technical Bulletin ISTB-2018-01
City of Ottawa, March 21, 2018
(ISTB-2018-01)

o Technical Bulletin ISTB-2018-04
City of Ottawa, June 27, 2018
(ISTB-2018-04)

Ottawa Design Guidelines — Water Distribution
City of Ottawa, July 2010.
(Water Supply Guidelines)
o Technical Bulletin ISD-2010-2
City of Ottawa, December 15, 2010.
(ISD-2010-2)

o Technical Bulletin ISDTB-2014-2
City of Ottawa, May 27, 2014.
(ISDTB-2014-2)

o Technical Bulletin ISTB-2018-02 / ISTB-2019-02
City of Ottawa, March 21, 2018 / July 08, 2019
(ISTB-2018-02 / ISTB-2019-02)

Design Guidelines for Sewage Works,
Ministry of the Environment, Conservation and Parks, 2008. (formerly MOECC)
(MECP Design Guidelines)

Stormwater Planning and Design Manual,
Ministry of the Environment, March 2003.
(SWMP Design Manual)

City of Ottawa Official Plan,
adopted by Council 2003.
(Official Plan)

City of Ottawa Secondary Plan — Former Nepean — South Nepean Urban Area —
Areas 9 and 10,

Adopted by Council 2003.

(Secondary Plan)

DAVID SCHAEFFER ENGINEERING LTD. PAGE 5
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> South Nepean Collector: Phase 2 Hydraulics Review / Assessment Technical
Memorandum
Novatech, August 2015
(Novatech SNC Memo)
> South Nepean Collector: Phase 2 Preliminary Design Report,
Novatech, March 2016
(Novatech SNC Design Report)
> Strandherd Drive Widening Project, South Nepean Collector: Phase 3 Sanitary
Flow Calculations
Novatech, May 2019
(2019 Novatech SNC Design Report)
> Hydraulic Potable Water Assessment for Barrhaven Conservancy Development
Corporation, March 2021
(Stantec Hydraulic Analysis)
> Jock River Reach One Subwatershed Study
Stantec, 2007
(Jock River SWS)
> Geotechnical Investigation, Proposed Residential Development, Conservancy
Lands East, Ottawa, Ontario
Paterson Group, September 24, 2019 (Project No. PG5036-1)
(Geotechnical Report)
> Environmental Impact Statement for Barrhaven Conservancy East
Kilgour & Associates Ltd., July 29, 2020
(Kilgour EIS)
> Barrhaven Conservancy East (Phases 2, 3, 4 & Jock River): Water Distribution
System Analysis, Stantec, June 2, 2022
(Stantec Hydraulic Analysis - East)
> Adequacy of Services Report for Barrhaven Conservancy Development
Corporation, Barrhaven Conservancy East
David Schaeffer Engineering Ltd., July 2021
(DSEL East FSR)
> Design Brief for Barrhaven Conservancy East — Phase 2, 3, & Jock River
David Schaeffer Engineering Ltd., June 2022
(DSEL East Design Brief)
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3.0 WATER SUPPLY SERVICING
3.1 Existing Water Supply Services

The subject property is located adjacent to the City of Ottawa’s Pressure Zone (PZ2)
3SW (previously known as PZ BARR). PZ SUC services the lands that are east of the
subject property, as well as south of the Jock River.

The City of Ottawa has recently reconfigured the pressure zones servicing Barrhaven
and the South Urban Community (SUC) in order to improve reliability and efficiency and
to increase pumping capacity to accommodate for future growth in the area. Work is
ongoing. There are three pumping stations servicing Zone 3SW and Zone SUC as
follows: the Fallowfield Road Pumping Station (FRPS), the Barrhaven Pumping Station
(BPS) and the Ottawa South Pumping Station (OSPS).

There are future trunk watermains proposed in the vicinity of the subject property (i.e.
along Greenbank Road) which will provide water service to development lands to the
east and south of Conservancy East. These services will be further extended to provide
the requisite water supply to the development area.

3.2 Water Supply Servicing Design

Stantec Consulting Limited was retained to perform a hydraulic assessment for the
Conservancy East Lands. The Hydraulic Potable Water Assessment for Barrhaven
Conservancy Development Corporation (Stantec Hydraulic Analysis) prepared by
Stantec (March 2021) previously supported the advancement of the Conservancy East
lands east of Borrisokane road. Subsequently, as part of the detailed design for the
approved phases east of Borrisokane Road, Stantec prepared an updated study
“‘Barrhaven Conservancy East (Phases 2, 3, 4 & Jock River): Water Distribution
System Analysis (June 2022 — Stantec Hydraulic Analysis - East) which is enclosed
in Appendix B for reference. Note that phasing references have changed for the
development area and the “Phase 4” area referenced in the Stantec study represents
the “Phase 5” which is the subject of this updated draft plan — See Figure 1-2 of the
Stantec Hydraulic Analysis — East study for reference. As well, the layout analyzed in
the Stantec analysis differs slightly but is not expected to impact the serviceability.

The analysis reviewed the system requirements of the development area on the west
and east sides of Borrisokane Road but only the detailed design of the areas east of
Borrisokane Road were advanced to detailed design.

The proposed water servicing layout is presented in Figure 3.

The following table summarizes the relevant Water Supply Design Criteria which will be
employed in the design of the subject property.

DAVID SCHAEFFER ENGINEERING LTD. PAGE 7
© DSEL



ADEQUACY OF SERVICES REPORT
BARRHAVEN CONSERVANCY DEVELOPMENT CORPORATION

BARRHAVEN CONSERVANCY EAST PHASE 5

20-1180

Table 2A: Water Supply Design Criteria

Design Parameter

Value

Extracted from Section 4: Ottawa Design Guidelines, Water Distribution (July 2010)

Residential — Detached Single 3.4 p/unit
Residential — Townhome/ Semi 2.7 p/unit
Residential — Apartment 1.8 p/unit

Minimum Watermain Size

150 mm diameter

Minimum Depth of Cover

2.4 m from top of watermain to finished
grade

During normal operating conditions desired operating
pressure is within

350 kPa and 480kPa

During fire flow operating pressure must not drop below

140 kPa

Stantec Hydraulic Analysis, Stantec, July 20, 2017 for Population Exceeding 3000 Persons

Residential — Detached Single

180 L/cap/day

Residential — Rear Lane Town

198 L/cap/day

Residential — Back-to-Back

198 L/cap/day

Outdoor Water Demand

1049 L/unit/day (single detached)

Basic Day

Population x Demand

Max Day

Basic Day + Outdoor Water Demand

3.2.1 Fire Flow Demand

Fire Flow requirements are established in the boundary condition request found in
Appendix B as prepared by Stantec. Based on anticipated unit configurations and
separations the City’s fire flow cap of 10,000 L/min for single dwellings and traditional
townhomes as outlined in ISDTB-2014-02 does not apply and separation of fire areas
with units of ordinary construction, as well as architectural elements, are required to
meet target fire flows. The fire flows are calculated in accordance with the Fire
Underwriters Survey’'s Water Supply for Public Fire Protection Guideline (1999).
Detailed FUS calculations can be found in the Stantec reporting.

3.2.2 Boundary Conditions

To support the preparation of a hydraulic analysis for the subdivision, boundary
conditions were provided by the City of Ottawa for the anticipated water demands and
are summarized in the following table. See Appendix B for full details of the boundary
condition request submitted.

DAVID SCHAEFFER ENGINEERING LTD. PAGE 8
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Table 2B: Boundary Conditions (from Stantec Hydraulic Analysis — East report)

HGL (m) - Zone SUC Servicing Conditions

Two Connections ©

Demand Scenario

Connection 1

Connection 2 @

AVDY 150.0 150.0
PKHR 144.2 144.0
AVDY +FF 138.7 135.1
MXDY +FF 137.0 133.2

Two Connect

ions with Upgrades

Demand Scenario

Connection 1

Connection 2 @

AVDY 149.5 149.5
PKHR 144 .1 144 .1
AVDY +FF 138.6 139.8
MXDY +FF 136.8 138.1

Three Connections ©

Demand Scenario
Connection 1 (" Connection 2 @ Connection 3 ©®
AVDY 149.5 149.5 149.5
PKHR 144.5 144 .4 142.0
AVDY +FF 138.6 135.1 137.4
MXDY +FF 1371 133.4 134.8

(1)
()
(3)
4)

®)

Ground elevation at Connection 1 (Chapman Mills Drive) = 92.80 m
Ground elevation at Connection 2 (Danson Gardens Grv / Darjeeling Ave) 91.80 m
Ground elevation at Connection 3 (Flagstaff Dr) 92.10 m

on Danson Gardens Grv to a 305mm watermain

Upgrades to existing water distribution required to increase HGL at Connection 2; upsize existing 203mm diameter watermain

For scenarios where ultimate conditions will include three connections, the boundary conditions for two connections (without
upgrades) were used when only connections 1 and 2 are in place (i.e. for modelling Phases 2 and 3.

3.2.3 Water Demand Calculations

A summary of water demands for the subject site is presented in the following table as
derived from the criteria above and the Stantec Hydraulic Analysis found in Appendix

B.
Table 2C: Water Demand Estimate
Unit Count Pop AVDY®@ OwWD® MXDY® PKHR®
Conservancy ) (L/s) (L/s) (L/s) (L/s)
East

Single Family 782 2,659 8.62 9.49 21.55 47.38
Townhouse 606 1,636 5.30 0 13.25 29.17
Totals 1,388 4,296 13.92 9.49 34.80 76.55

Population per unit is 3.4 for Single Family and 2.7 for Townhomes

AVDY = Average Day

OWD (outdoor water demand) = 1,049 L/unit/day for Singles

MXDY = Maximum Day

PKHR = Peak Hour

Total unit count may vary slightly from final layouts but are estimated to be within +/-2.5%.

1
2
3
4
5
6
7) _See Stantec Hydraulic Analysis in Appendix B for details.
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PAGE 9
© DSEL



ADEQUACY OF SERVICES REPORT
BARRHAVEN CONSERVANCY DEVELOPMENT CORPORATION

BARRHAVEN CONSERVANCY EAST PHASE 5

20-1180

3.3 Summary of Hydraulic Modeling Analysis

A watermain analysis has been prepared to confirm that the network is sized
adequately, which is the greater of maximum day plus fire and maximum hour. City
review comments on the current Stantec Hydraulic Analysis - East note that ‘Option
B’ is the preferred system configuration (sizing and layout for three connections) and
those results are presented below. For full details of the assessments refer to the
Stantec Hydraulic Analysis - East, enclosed in Appendix B.

System Pressures

The modeling indicates that the development can be adequately serviced by the
proposed watermain network. Modeled service pressures for the development are
summarized the following table. The detailed pipe and junction tables are contained in
the Stantec Hydraulic Analysis, enclosed in Appendix B.

Table 2D: Summary of Available System Pressures

AVDY Peak Hour Demand
Maximum Pressure Minimum Pressure
kPA psi kPA psi
Option B — 3 Connections 559 81.14 (J55, J60) 482 69.83 (J103)

Note: See model results in the Appendix D of the Stantec Hydraulic Analysis memo (buildout of all phases).

The generally accepted best practice is to design new water distribution systems to
operate between 350 kPa (50 psi) and 480 kPa (70 psi) as outlined in the City of Ottawa
Design Guidelines. Where pressures exceed 80psi pressure reducing valves (PRV)
shall be implemented as per the Ontario Building Code.

Available Fire Flows

The minimum allowable pressure under fire flow conditions is 140 kPa (20 psi) at the
location of the fire. A summary of the available fire flows is presented in the following
table. The detailed fire flow reports are found in the Stantec Hydraulic Analysis - East
enclosed in Appendix B.

Table 2E: Summary of Available Fire Flows

Required Fire Flow Minimum Available Junction ID
(L/s) Flow (L/s)
Option B — 3 Connections 217 250 J86, J87

Note: See model results in the Appendix D of the Stantec Hydraulic Analysis — East memo (buildout of all phases).
Exception is the phase west of Borrisokane Road where the anticipated cul-de-sac fire flow node can be managed by procedures
noted in ISDTB-2018-02 (See Section 3.2 of Stantec report)
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As shown in the above table, the model predicts the network will be able to provide all
required fire flows. Detailed results are included in the Stantec Hydraulic Analysis -
East, enclosed in Appendix B.

System Reliability

Various major watermain failure scenarios were reviewed by Stantec. Some scenarios
resulted in potential reliability issues which have been resolved in the updated
watermain layout with additional looping in the northwest area of the design. See
discussion in Section 3.3 of the Stantec Hydraulic Analysis -East.

3.4 Water Supply Conclusion

The subject lands are have been reviewed by Stantec to confirm that servicing is
feasible from the SUC pressure zone. Future watermain extensions from Nepean Town
Centre development areas, being constructed as part of Phase 2-4 approvals, will
facilitate servicing to the Conservancy East Phase 5 lands via watermain extension
along the future Chapman Mills Drive extension and through the Claridge “Burnett
Lands” development area. Future modelling at the detailed design stage will confirm
phasing of the extensions of trunk watermains and sizing of the local watermain
network. The proposed water supply design will conform to all relevant City and MECP
Guidelines and Policies.
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4.0 WASTEWATER SERVICING
4.1 Existing Wastewater Services

Per the South Nepean Collector (SNC) Wastewater Servicing Study and Functional
Design Report by Dillon in October 2003 (Dillon SNC Report), the subject property is
tributary to the South Nepean Collector (SNC) sewer as urban development land.

The SNC (previously called the Jock River Collector) sewer operates north of the
subject property within Strandherd Drive prior to travelling south down a Chapman Mills
Drive (CMD) and then turns eastward within the future CMD right-of-way (ROW).

The South Nepean Collector Phase 2: Hydraulics Review / Assessment memo was
prepared by Novatech Engineering Consultants on August 20, 2015 (Novatech SNC
Memo) to provide an update to the sanitary design flows for Phase 2 of the South
Nepean Collector, as previously documented in the South Nepean Collector (SNC) —
Functional Design Report and Update by Dillon in 2012 (Dillon SNC Report and
Update).

4.2 South Nepean Collector Phase 3 — Preliminary Design

The 2015 Novatech SNC Memo contemplated that the Conservancy Phase 1
development area (north of the Fraser-Clarke Watercourse) would be serviced by the
900 mm diameter SNC sewer running adjacent to the property within the future
extension of CMD. This is represented by area “A6-E” within the “Sanitary Drainage
Areas and Land Use — Fig.1” plan within the 2015 Novatech memo (note that the actual
tributary area and population varied slightly).

For the Phase 3 extension of the SNC, Novatech has prepared another review of
sanitary flows within their technical memorandum titled “Strandherd Drive Widening
Project, South Nepean Collector Phase 3: Sanitary Flow Calculations” May 30,
2019 (2019 Novatech SNC Memo). The memorandum along with the design sheet
calculations from the Novatech memo are provided in Appendix C for reference along
with DSEL annotations on key items in the figure and design sheets. The updated
“Sanitary Drainage Areas and Land Use — Fig.1” (May 2019) plan is essentially
reflective of the same tributary information that was provided in the 2015 study (the plan
has been marked up to reflect the Conservancy areas as a frame of reference). The
associated design sheet also reflects updated City wastewater design criteria that was
not accounted for in the 2015 study and is discussed further in the following section.
Report excerpts are provided in Appendix C for the SNC Phase 2 analysis as well as
draft information associated with the Phase 3 extension. The location of the SNC sewer
is shown in Figure 4.

DAVID SCHAEFFER ENGINEERING LTD. PAGE 12
© DSEL



ADEQUACY OF SERVICES REPORT
BARRHAVEN CONSERVANCY DEVELOPMENT CORPORATION

BARRHAVEN CONSERVANCY EAST PHASE 5

20-1180

4.3 Wastewater Design

The subject property is planned to be serviced by an internal gravity sanitary sewer
system that is to generally follow the local road network. The wastewater servicing plan
can be seen in Drawing 4.

The prior report proposed that the drainage area of the SNC sanitary sewer be
expanded to include the entirety of the Conservancy property. The sewer network will
connect to the off-site SNC sanitary sewer within the future CMD at existing manhole
‘SANMHS8’ as identified in the Novatech SNC Phase 2 design Drawing No. 20 provided
in Appendix C for reference (City contract number 1SD14-2033). As noted in the prior
section, the 2015 Novatech SNC Memo was derived flows based on the City guideline
parameters of the time (namely 350 L/capita/day, infiltration allowance of 0.28 L/s/ha
and commercial properties at 50,000 L/ha/d). The following table summarizes the new
City design guidelines and criteria to be applied to the Conservancy East sewer design
as well for the determination of the projected flows to be tributary to the SNC along the
frontage of the Conservancy Phase 1 development area.

Table 3: Wastewater Design Criteria

Design Parameter | Value
Current Design Guidelines
Residential - Single Family 3.4 p/unit
Residential — Townhome/ Semi 2.7 p/unit
Residential — Apartment 1.8 p/unit
Average Daily Demand 280 L/d/person
Peaking Factor Harmon’s Peaking Factor. Max 4.0, Min 2.0
Commercial / Institutional Flows 28,000 L/ha/day
Commercial / Institutional Peak Factor 1.5
Infiltration and Inflow Allowance 0.33 L/s/ha
Park Flows 28,000 L/ha/d
Park Peaking Factor 1.0
Sanitary sewers are to be sized employing the 0= lAR%S%
Manning’s Equation n
Minimum Sewer Size 200mm diameter
Minimum Manning’s ‘n’ 0.013
Minimum Depth of Cover 2.5m from crown of sewer to grade
Minimum Full Flowing Velocity 0.6m/s
Maximum Full Flowing Velocity 3.0m/s
Extracted from Sections 4 and 6 of the City of Ottawa Sewer Design Guidelines, October 2012, and associated
Technical Bulletins.

The sanitary design sheet for the lands east of Borrisokane Road is provided in
Appendix C for reference. Within that design sheet the area and flows from the lands
west of Borrisokane Road are highlighted where flows enter that development area at
the westward stub from MH10A. That design sheet projected a flow of 77.81 L/s.
Based on the updated Phase 5 draft plan, and updated concept plans for the
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Conservancy West development area (west of the Foster Ditch), the flows shown at the
eastern limit of Phase 5 (see Phase 5 design sheet in Appendix C) is now ~68.96 L/s at
MH 532A. As such, downstream systems are sufficient and no negative impacts given
that flows are lower than the previously projected 77.81 L/s.

4.4 Wastewater Servicing Conclusion

The subject property will be serviced by local sanitary sewers, an on-site trunk sanitary
sewer, and the off-site SNC sanitary sewer as defined in previous reports. This AES
continues to confirm that the expansion of the drainage areas from the 20719 Novatech
SNC Memo to include the entirety of the subject property has no negative impacts.
There is residual capacity in the downstream SNC providing sufficient capacity for the
peak sanitary flows for the subject property, including external commercial and
community park flows.
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5.0 STORMWATER CONVEYANCE
5.1 Existing Stormwater Drainage

The subject property is within the Jock River watershed. Per the existing topography
characterized in available City of Ottawa base mapping, as well as site specific survey,
all flows from the subject property are ultimately conveyed to the Jock River by a series
of watercourses, sheet flow and minor ditches. The Foster Ditch, Borrisokane Road
roadside ditches, are the main stormwater conveyances within the Conservancy East
Phase 5 property that convey stormwater to the Jock River.

5.2 Proposed Stormwater Management Strategy

As documented in the previous AES, various stormwater strategies were discussed
within the Master Infrastructure Review (MIR) prepared in parallel with the AES.
Alternatives reviewed were:

Alternative 1 — Oil and Grit Separators & Treatment Train to Naturalized Wetlands*
Alternative 2 — Stormwater Management Wetland Facilities in the Floodplain

Alternative 3 — Stormwater Management Wetland Facilities out of the Floodplain
Alternative 4 — Modified Etobicoke filtration System (MEFS)

For the purposes of this AES update for Phase 5 Alternative 1 continues to be
advanced as per the evaluation provided in the MIR and per discussions with the City of
Ottawa on July 20, 2021. This alternative:

e A storm sewer system designed to capture at least the minimum design capture
events in accordance with the amendment to the storm sewer and stormwater
management elements of the Ottawa Design Guidelines — Sewer (Technical
Bulletin PIEDTB-2016-01). The stormwater runoff will be treated before ultimately
being released into the natural heritage features and the Jock River as per the
Jock River Reach One Subwatershed Study prepared by Stantec in 2007
(Jock River SWS).

e All proposed units will be equipped with sump pumps due to local constraints;

e A treatment train approach to attain an Enhanced Level of Protection (80% total
suspended solids (TSS) removal) per MECP guidelines consisting of:

o Deep sump catchbasins;

o The incorporation of infiltration-type LIDs within the right-of-way extending
out from catchbasin locations (see Figure 5 in the Figures & Drawings
section). Future detailed grading will allow for the determination of
suitable locations in order to yield optimal benefit from this LID. See
Section 5.7 for additional LID discussion.
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o Multiple oil and grit separators (OGS) units to provide TSS treatment with

outlets that are above the 2-year event summer water levels on the Jock
River;

The storm systems will discharge the treated stormwater at multiple
outlets located along the southern natural heritage corridor, connecting via
channels. Discharge locations are demonstrated in the Storm Tributary
Area plan in the Figures & Drawings section

¢ An on-site road network designed to maximize the available storage within
right-of-ways for the 100-year design event, where possible; and

e An overland flow route designed to safely convey stormwater runoff flows in
excess of the on-site road storage.

The design for the site proposes to have stormwater flows conveyed through the
development area of the subject property via an underground sewer network. The
stormwater runoff will be treated before ultimately being released into the Jock River as
per the Jock River Reach One Subwatershed Study prepared by Stantec in 2007
(Jock River SWS).

The proposed stormwater design layout is shown on Drawing 3 with the stormwater
management design consisting of (similar to prior phases):

A storm sewer system designed to capture at least the minimum design capture
events in accordance with the amendment to the storm sewer and stormwater
management elements of the Ottawa Design Guidelines — Sewer (Technical
Bulletin PIEDTB-2016-01);

All proposed units will be equipped with sump pumps due to local constraints;

A treatment train approach to attain an Enhanced Level of Protection (80% total
suspended solids (TSS) removal) per MECP guidelines consisting of:

O

o

Deep sump catchbasins to reduce catchbasin sump sediment re-
suspension and optimize TSS removal;

Multiple oil and grit separators (OGS) units to provide TSS treatment with
outlets that are above the 2-year event summer water levels of the Jock
River;

The incorporation of infiltration-type LIDs within the right-of-way extending
out from catchbasin locations (see Figure 5 in the Figures & Drawings
section). The future detailed grading will allow for the determination of
preferred locations in order to yield optimal benefit from this LID. See
Section 5.7 for additional LID discussion;
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e The storm systems will discharge the treated stormwater at multiple outlets (2)
located along the natural heritage corridor, connecting to the Foster Ditch via
channels to support hydration of the wetlands and ultimately outletting to the
Jock River. Discharge locations are demonstrated in Drawing 3;

¢ An on-site road network designed to maximize the available storage within right-
of-ways for the 100-year design event, where possible, with controlled release of
stormwater to the minor storm system; and

e An overland flow route designed to safely convey stormwater runoff flows in
excess of the on-site road storage.

Although quantity control has not typically been required for this reach of the Jock River,
as per the Jock River SWS, the quantity of stormwater runoff exiting from the subject
property will be minimized by optimizing on-site storage in the sags of the proposed
road network, which in turn minimizes the size of downstream storm sewer
infrastructure. It is noted that the RVCA is currently reviewing the SWM requirements
within the Jock River Reach 1 area. In consideration of this, J.F. Sabourin and
Associates (JFSA) has undertaken a review of the existing quantity control
recommendations and the existing, and proposed, development conditions for this area.
The findings are presented in the JFSA memorandum Review of Quantity Control
Requirement for Jock River Reach 1 (March 2021) provided in Appendix D which
concludes that quantity controls will still not be required for this reach of the Jock River.

5.2.1 Post-Development Stormwater Management Targets

Stormwater management requirements for the proposed alternative Stormwater
management scheme have been adopted from the Jock River SWS, City Standards,
and the MECP SWMP Manual.

Given the general criteria mentioned above, the following specific standards are
anticipated for stormwater management within the subject property:

> Enhanced quality treatment will be provided for stormwater runoff from the
subject property, corresponding to a long-term average TSS removal efficiency of
80%, as defined by the MECP prescribed treatment levels;

> Downstream receiving watercourses will be assessed for responses to planned
stormwater management outflows, and stabilization mitigation measures will be
planned as required;

> Storm sewers on local roads are to be designed to provide at least a 2-year level
of service without any ponding per the City’s latest Technical Bulletin PIEDTB-
2016-01;
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> Storm sewers on collector roads are to be designed to provide at least a 5-year
level of service without any ponding per the City’s latest Technical Bulletin
PIEDTB-2016-01;

> For less frequent storms (i.e. larger than 2-year or 5-year), the minor system
sewer capture will be restricted with the use of inlet control devices to prevent
excessive hydraulic surcharges;

> Under full flow conditions, the allowable velocity in storm sewers is to be no less
than 0.80 m/s and no greater than 6.0 m/s;

> For the 100-year storm and for all roads, the maximum depth of water (static
and/or dynamic) on streets, rear yards, public space and parking areas shall not
exceed 0.35 m at the gutter;

> The major system shall be designed with sufficient capacity to allow the excess
runoff of a 100-year storm to be conveyed within the public ROW, or adjacent to
the ROW, provided the water level does not touch any part of the building
envelope; must remain below all building openings during the stress test event
(100-year + 20%); and must maintain 15 cm vertical clearance between spill
elevation on the street and the ground elevation at the nearest building envelope;

> Flow across road intersections shall not be permitted for minor storms (generally
5-year or less);

> When catchbasins are installed in rear yards, safe overland flow routes are to be
provided to allow the release of excess flows from such areas. A minimum of 30
cm of vertical clearance is required between the rear yard spill elevation and the
ground elevation at the adjacent building envelope; and

> The product of the maximum flow depths on streets and maximum flow velocity
must be less than 0.60 m?/s on all roads.

5.2.2 Quality Control

Per the Jock River SWS, Enhanced quality treatment will be provided for stormwater
runoff from the subject property, corresponding to a long-term average TSS removal
efficiency of 80%, as described by the MECP prescribed treatment levels. See Section
5.3 for quality control approach and discussion.

5.2.3 Quantity Control

As noted in the Jock River SWS, quantity control is not anticipated to be required for
outlets to the Jock River, however, some quantity control may be provided by erosion
storage, as erosion thresholds for any watercourses/outlets will be respected where
required. As noted in Section 5.2, JFSA has reviewed the current/future development
conditions contributing to this reach of the Jock River and concludes that quantity
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control will still not be required. See “Review of Quantity Control Requirement for Jock
River Reach 1 (JFSA March 2021) provided in Appendix D.

5.3 Stormwater Management Design
5.3.1 Treatment Train Approach

JFSA previously (June 2021 memo) prepared a review of various potential stormwater
quality treatment options that were investigated for the development. These included
options, and combinations of options, as summarized in the following updated table.
Each of the options has an expected total suspended sediment (TSS) removal
capability, varying from 5% to 88%. This review assessed how the required Enhanced
Level of Protection (80% TSS removal) could be achieved when the options are used in
a treatment train approach, consistent with the expected requirements of the upcoming
MECP Consolidated Linear Infrastructure policy.

Table 1: Quality Control Alternatives — Treatment Train to |a|chieve 80% T5S Removal

Selection and comparison of alternatives
Method TSS Removal Alt. 1 Alt. 2 Alt. 3 Alt. 4 Alt. 5 Alt. 6 Ale. 7 Alt. 8
Street Sweeping (Monthly) 5%
Street Sweeping (Weekly) 10%
Street Sweeping (Weekly with Elgin Eagle)*® 88% X
Curb Cut with Grass Swales 75% X
Curb Cut with Infiltration Trenches 80%
Catchbasin Inserts {CB Shield)* 27% X X X X
Deep Sump Catch Basin 25% X X X
Infiltration/ Filtration Trenches®* 80% X X X
Infiltration at CBs, per MOE Table 3.2 {22.5m%*ha) 70% X
0GSs* 50% X X
JellyFish* 85% X
SWM Pond {Wet Pond) 80% X

Overall

Performance 88.0% 85.4% 87.5% 89.1% 85.4% 85.0% 89.1% 88.8%

Treatment Train Overall Performance = 1 - (1- TSS Removal Rate Method 1) x (1- TSS Removal Rate Method 2) x {1- TS Removal Rate Method 3 x ...)
*) T55 Removal as documented by ETV Canada
**) includes the use of Etobicoke infiltration or filtration systems or other permutations of the same

The above table provides a summary of the TSS removal for the various methods that
were considered. An option of infiltration LID measures located at catchbasin locations
has been added as a method, and to Alternative 8 (see further discussion regarding this
method below). The options, and combinations of options, have been assessed and
shown to meet or exceed the required 80% TSS target.

For the development area, the updated Alternative 8 option demonstrates an estimated
TSS removal of 88.8% for that particular treatment train approach which has been
discussed with City staff for the approval of prior phases and will be the design being
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advanced. For the determination of the TSS removal of 70% for the infiltration LID at
catchbasins, the Table 3.2 of the MOECC (now MECP) publication entitled “Stormwater
Management Planning and Design Manual, March 2003" sets the storage volume
requirements for infiltration measures to achieve certain TSS removal rates.

Table 3.2 Water Quality Storage Requirements based on Receiving Waters" *

Storage Volume (m*/ha) for
Impervious Level
Protection Level | SWMP Type 35% 55% 70% 85%
Enhanced Infiltration 25 30 35 40
0/ o
80% long-term [\ 1o ndis 80 105 120 140
S.S. removal
Hybrid Wet Pond/Wetland 110 150 175 195
Wet Pond 140 190 225 250
Normal Infiltration 20 20 25 30
0/ ¥
7 |10% long-term— Fy s 60 70 80 90
S.5. removal
Hybrid Wet Pond/Wetland 75 90 105 120
Wet Pond 90 110 130 150
Basic Infiltration 20 20 20 20
(%% ¥ |
60% long-term Lo - nds 60 60 60 60
5.5, removal
Hybrid Wet Pond/Wetland 60 70 75 80
Wet Pond 60 75 85 93
Dry Pond (Continuous Flow) ) 150 200 240

"Table 3.2 does not include every available SWMP type, Any SWMP type that can be demonstrated te the approval agencies to
meet the requived long-term suspended solids removal for the selected protection levels under the conditions of the site is
acceptable for water quality objectives. The sizing for these SWMP types is to be determined based on performance resulis that
have been peer-reviewed. The designer and those who review the design should be fully aware of the assumptions and sampling
methodologies used in formulating performance prediciions and their implications for the design.

2Hybrid Wet Pond/Wetland systems have 30-60% of their permanent pool velume in deeper portions of the facility fe.g., forebay,
wet pond).

The required storage volume of 22.5 m®ha is determined for the development area pro-
rated from the above table based on an overall imperviousness of ~62.5%. Similar to
prior phases it is anticipated that the extent of the site area for Conservancy East Phase
5 can be managed with the proposed LID. For prior phases it is noted that
approximately 140 lineal meters of LID per hectare of area to be treated was required.
With approximately 9.0 ha of area to be treated (which excludes rear yards similar to the
prior phase) this equates to 140x9.0= ~1,260 m extent of LID required. Phase 5 has
approximately 1,800 m of roadway to incorporate the LID infrastructure therefore
sufficient roadway is available for use.
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5.3.2 Oil-Grit Separator Units (OGS)

As shown on Drawing 3, two (2) OGS units at locations along the southern boundary of
the property, discharging to the Jock River via the existing Foster Ditch. By way of an
MECP Certificate of Technology Assessment and manufacturer’s design report, the
OGS units will demonstrate compliance with Enhanced Level of Protection
requirements, with specific drainage area parameters for each area.

The manufacturer’s reported efficiency of TSS removal of the OGS units is expected to
be based on a ‘fine distribution’ particle size distribution in conformance with the
following table, unless otherwise approved by the City of Ottawa, RVCA, and MECP.
The particle size distribution is the generic particle size distribution accepted by the City
of Toronto per the Wet Weather Flow Management Guidelines (City of Toronto, 2006)
as a typical average stormwater particle size distribution, and is an excerpt from Table
3.3 of the Stormwater Management Practices Planning and Design Manual (MOECC,
1994).

Table 4: Typical Stormwater Particle Size Distribution & Settling Velocities
(Source: Stormwater Management Practices Planning and Design Manual,
MOECC, 1994)

Particle Size (microns) Average Settling Velocities

% of Particle Mass

(NURP 1983) (mis)
<20 0-20 0.00000254
20 - 40 20 - 30 0.00001300
40 - 60 30 - 40 0.00002540
60 - 130 40 - 60 0.00012700
130 - 400 60 - 80 0.00059267
400 - 4000 80 - 100 0.00550333

To allow for flexibility as detailed design advances, it is proposed that any OGS unit can
be selected, given that it:

¢ Meets the requirements set out in the preceding sections;

e Ensures no significant negative impact on the upstream storm sewer system —to
be determined via hydraulic modelling at detailed design; and

e Demonstrates suitability for meeting Enhanced water quality targets via a MECP
Certificate of Technology Assessment.

The preliminary OGS units proposed in the following table have been sized to treat the
stormwater runoff for the tributary areas noted in order to meet MECP Enhanced Level
of Protection criteria prior to discharge to the Jock River via naturalized wetlands as
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shown on Drawing 3. The OGS total suspended removal rates and preliminary OGS
unit details have been attached for reference in Appendix D.

Table 5: OGS Unit ID and Design Characteristics

Area and IEEEE SIEL Unit Treatment
Unit ID M@ Area Target | Weighted C . Unit Model
nit ID (ha) Value Capacity (L/s)
Area 9 — OGS9 ©) 7.21 0.72 212 CDS Model 4045-8
Area 10 — OGS10©® 6.61 0.70 212 CDS Model 4045-8

(1) Providing at minimum 80% TSS removal for a Fine Distribution

(2) See Drawing 3 for OGS unit locations

(3) NOTE: the OGS numbering of OGS9 and OGS10 have been used to maintain consistency with prior functional
servicing reports circulated in relation to this development area.

The above OGS units will achieve required quality controls within the treatment train
and, along with other elements, will have additional beneficial TSS mitigation.

5.3.3 Groundwater

Paterson Group has reviewed the anticipated long term groundwater condition for the
development area. Paterson drawing PG5036-10A in Appendix D demonstrates the
long term groundwater elevation across the Conservancy East Phase 5 development
area. The lowest elevation of 88.70 is below the trunk sewer profiles shown in Drawing
No. 5 in the Drawings section and would be below any infiltration-type LID proposed
within the development area.

5.4 Proposed Minor System

The subject property will be serviced by an internal gravity storm sewer system that will
generally follow the local road network and proposed servicing easements as required.
The drainage will be conveyed within the underground piped sewer system to headwall
outlets located along the natural heritage corridor.

Street catchbasins will collect drainage from the streets and front yards, while rear yard
catchbasins will capture drainage from backyards. Perforated catch basin leads will be
provided in rear yards, except the last segment where they connect to the right-of-way
which will be solid pipe, per City standards.

The rational method design of the minor system captures drainage for storm events up
to and including the 2-year (local) and 5-year (collector) event within the subject
property. The following table summarizes the standards employed in the detailed
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design of the storm sewer network. The preliminary drainage area information can be
found in Drawing 3 and rational method design sheets are provided in Appendix D.

Table 6: Storm Sewer Design Criteria

Design Parameter Value
1:2 year (PIEDTB-2016-01) for local roads, without
ponding
Minor System Design Return Period 1:5 year (PIEDTB-2016-01) for collector roads,

without ponding
1:100 year (PIEDTB-2016-01) for arterial road,
without ponding

Maijor System Design Return Period 1:100 year
Intensity Duration Frequency Curve (IDF) ) A
2-year storm event: l=—¢
A=732.951 | B=6.199 | C=0.810 (tc +B)
5-year storm event:
A =998.071|B=6.053|C =0.814
Minimum Time of Concentration 10 minutes
Rational Method 0=_Cid
Storm sewers are to be sized employin 2 1
the Manning’s Equation PoYIng 0= %ARASA
Runoff coefficient for paved and roof areas 0.9
Runoff coefficient for landscaped areas 0.2
Minimum Sewer Size 250 mm diameter
Minimum Manning’s ‘n’ for pipe flow 0.013
Minimum Depth of Cover 1.5 m from crown of sewer to grade
Minimum Full Flowing Velocity 0.8 m/s
Maximum Full Flowing Velocity 6.0 m/s
Clearance from 100-Year Hydraulic Grade
Line to Building Opening 0.30m
Design Parameter Value

Max. Allowable Fg’(:‘;g:pth on Municipal 35 cm above gutter (PIEDTB-2016-01)

To be contained within the municipal ROW or
adjacent to the ROW provided that the water level
must not touch any part of the building envelope and
. must remain below the lowest building opening during

Extent of Major System the stress test event (100-year + 20%) and 15cm
vertical clearance is maintained between spill

elevation on the street and the ground elevation at the

nearest building envelope (PIEDTB-2016-01)

DDSWMM (release 2.1), SWMHYMO (v. 5.02) and
Stormwater Management Model XPSWMM (v. 10)
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Model Parameters Fo =76.2 mm/hr, Fc = 13.2 mm/hr, DCAY = 4.14/hr,
D.Stor.Imp. = 1.57 mm, D.Stor.Per. = 4.67 mm
IMperviousness Based on runoff coefficient (C) where
P Percent Imperviousness = (C - 0.2) / 0.7 x 100%.
Chicago 3-hour Design Storms and 24-hour SCS
Design Storms Type Il Design Storms. Maximum intensity averaged
over 10 minutes.
Historical Events July 1st, 1979, August 4th, 1988 and August 8th, 1996
Climate Change Street Test 20% increase in the 100-year, 3-hour Chicago storm
Extracted from City of Oftawa Sewer Design Guidelines, October 2012, and ISSU, and based on recent residential
subdivisions in City of Ottawa.

The peak design flows are calculated based on an average predicted runoff coefficient
(C-value) of 0.67 and 0.80 for the development areas, 0.40 for park areas and 0.25 for
grassed areas. As detailed design progresses, the runoff coefficients will be refined to
reflect the proposed building envelopes, driveways and other details.

There are several trunk sewers proposed and the peak flows are described for the trunk
sewers which correspond to the stormwater management design areas as summarized
in the following table:

Table 7: Minor System Trunk Sewer Outlets

Area/Outlet Peak Flow
# (from east Trunk Sewer Outlet Headwall
(L/s)
to west)
9 (HW9)M 1050 mm diameter @ 0.20% 894
10(HW10) ™M 1050 mm diameter @ 0.11% 739
(1) NOTE: the OGS numbering of OGS9 and OGS10 have been used to maintain
consistency with prior functional servicing reports circulated in relation to this
development area.

The storm sewers tributary to the various outlets, and associated peak flows, are
detailed in the rational method design sheet, enclosed in Appendix D.

The conceptual servicing layout is shown on Drawing 2 in Drawings. As detailed
design progresses, alignment and sizing of local storm sewers will be confirmed and
additional servicing easements may be required, potentially triggering minor
amendments to the proposed lot fabric in the concept plan. The preliminary sanitary
and storm trunk plan and profiles are shown on Drawing 5 in Drawings.
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5.4.1 Hydraulic Grade Line Analysis

A preliminary hydraulic grade line (HGL) modelling analysis has been completed by
JFSA to demonstrate that the HGL will be maintained below the ground surface. See
the JFSA memo entitted BCDC Phase 5 — Preliminary HGL Analysis (December 1,
2022) in Appendix D for details/results. The analysis has been evaluated for various
scenarios for the Jock River (as per prior City requirements) in order to assess the
appropriate HGL boundary condition:

e 100-year rainfall event on the development and a 5-year spring water level on the
Jock River;:or

e 5-year rainfall event on the development and a 100-year spring water level on the
Jock River (deemed to be the critical event).

The HGL results in JFSA’s Table 1 demonstrate that the worst case scenario freeboard
to the ground surface ranges from 0.64m to 0.90m for the critical event noted above.
The HGL is shown on the profile Drawing 5 for reference.

An updated HGL analysis will be completed for the proposed system at the detailed
design stage, based on the above noted events, including historical design storms and
climate change stress test as required. Detailed grading design and storm sewer design
will be modified as required to achieve the freeboard requirements (per PIEDTB-2016-
01).

5.5 Proposed Major System

Major system conveyance, or overland flow, will be provided to accommodate flows in
excess of the minor system capacity. Overland flow is accommodated by generally
storing stormwater up to the 100-year design event in road sags then routing additional
surface flow along the road network and service easements towards the proposed
stormwater outlets, discharging to the Jock River through the natural heritage corridors,
as shown on Drawing 1. The grading design includes a saw-toothed-road design with
0.10% minimum grade from high point to high point in order to maximize available
surface storage for management of flows up to the 100-year design event where
possible.

5.6 Foundation Drainage (Sump Pumps)

Due to the grade raise restrictions and the proposed storm and sanitary drainage
schemes, the road centerlines do not allow for standard basements with a gravity
connection to the storm sewer system. As such, because of the constraints on the
subject property, sump pumps are proposed to be installed for all residential blocks and
residential lots.
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The City of Ottawa issued Technical Bulletin ISTB-2018-04 and 2019-02 for the
amendment of the Ottawa Design Guidelines — Sewer, Second Edition, October 2012
with respect to the screening criteria for the use of sump pump systems for foundation
drainage in Greenfield developments on sites with clay soils. Similar to the
development of Conservancy Phase 1, and Conservancy East (Phase 2-4) this site has
also been assessed as meeting the required criteria for the use of sump pumps.

One of the screening criterion is with respect to the hydraulic grade line (HGL) for the
development wherein the system should be reviewed to demonstrate that the HGL
cannot reasonably be lowered any further due to outlet restrictions. The site grading is
constrained by the close proximity of the Jock River, which is the receiver of stormwater
outflows, and is also constrained by grade raise restrictions for the property.

For the Barrhaven Conservancy East Phase 5 Lands the grade raise restriction varies
between 1.4 m and 1.8 m. Paterson’s permissible grade raise plan is contained in
Appendix E for reference (See Section 6 for discussion). Further investigations on the
property and potential surcharging or lightweight fill (LWF) underneath garages could
increase the permissible grade raise and will be investigated further as part of the
detailed design.

The functional grading plan for the subdivision has been prepared with the grade raise
restrictions in mind with grades being kept as low as possible.

The proposed centerline of road grades, and subsequently the house grades, do not
allow for standard basements with a gravity connection to the storm sewer system. As
such, the subdivision will be serviced entirely by sump pumps due to site constraints
imposed by grade raise restrictions, HGL elevations and the proximity to the Jock River
stormwater outlet.

5.7 Low Impact Development (LID) - Infiltration

The following general Low Impact Development (LID) techniques could be considered
for implementation, where possible, as part of detailed design (noting that they have to
be weighed against the objectives of the City’s sump pump technical bulletins):

» Rear-yard swales should be designed with minimum grades where possible, to
promote infiltration;

» Rear-yard catchbasin leads should be perforated (except for the last segment
connecting to the storm sewer within the ROW), to promote infiltration; and,

» Where eavestroughs are provided on residential units, they are to be directed to
landscaped surfaces, to promote infiltration.

» Furthermore, the following techniques can be examined as part of detailed
landscaping design of the park block; and,

» Micro-grading can be considered to promote infiltration.
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Generally, the LID techniques proposed above are most suitable due to the existing clay
soils and high groundwater levels. The long term groundwater anticipated is
demonstrated on Paterson Drawing PG5036-10A in Appendix D as previously noted.
The proposed LID infiltration measure noted in Section 5.2 will contribute some
infiltration benefits as first flush stormwater is conveyed into the filtration trench. The
amount of infiltration is dependent upon the surrounding soils, but the proposed design
will optimize the potential on the site.

5.8 Existing Watercourses
5.8.1 Foster Ditch

The Foster Ditch borders the western boundary of the Conservancy East Phase 5
development area. It originates south of Fallowfield Road, west of Cedarview Road and
flows south until it converges with the Jock River South of McKenna Casey Drive. The
ditch is approximately 3200 m long and has been artificially straightened. This non-
municipal drain is a fish bearing tributary of the Jock River with approximately 335 ha of
catchment area. The surrounding land use is urban and vacant lands. Riparian
vegetation is very sparse consisting of mostly grasses with a few shrubs.

As noted in the Jock River SWS, to ensure protection of the aquatic habitat north of the
Jock River, a development setback should be provided for all of the tributaries. Further
studies will determine the development setback, which will be the greater of: 1)
regulatory floodplain; 2) meander belt width; and 3) aquatic setback, whichever is
greater.

5.9 Floodplain

On November 8%, 2019 the RCVA gave permission to Barrhaven Conservancy
Development Corporation to cut and fill on the subject property under permit RV5 44/19
pursuant to review under Section 28 of the Conservation Authorities Act, regulation
174/06. The application and approval by the RVCA was supported by a 2D HEC-RAS
model prepared by JFSA. The JFSA model identified the existing and proposed 100-
year water levels and permissible extent of fill placement.

The works pursuant to the above-mentioned permit were completed and accepted by
the RVCA on May 31st 2020. Options to complete the fill area boundary as set by
JFSA included building a structural face of fill (retaining wall) to the limits of the 100-
year floodplain boundary, or, building a berm with the toe of slope at the 100-year
floodplain boundary. A vertical structural face of fill was not seen as a desirable or
practical outcome and a berm was thus constructed. As-builts for the top of berm were
subsequently provided and approved by the RVCA, resulting in the May 31st approval
noted above and the current 100-year floodplain boundary delineation. The toe of the
berm as constructed corresponds to the approved JFSA 100-year floodplain line and
the current top of berm corresponds to the as-built top of berm.
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5.10 Stormwater Servicing Conclusions

The Phase 5 stormwater runoff is designed to be captured by an internal gravity sewer
system that will convey flows to multiple outlet locations equipped with end of line OGS
units (two). A proposed treatment train arrangement of 1.0 m deep sump catchbasins,
to optimize catchbasin sump retention of solids, as well as select catchbasin locations
with connected infiltration-type subdrains will provide the required quality control
treatment to achieve the Enhanced Level of protection. Downstream of the storm outlets
along the southern development boundary will be channels within the natural heritage
corridor where flows will be conveyed to the Foster Ditch prior to discharge to the Jock
River. It is anticipated that quantity control is not required for the Jock River.
Notwithstanding, some quantity control by means of erosion storage will be included.

A preliminary Hydraulic Grade Line (HGL) modelling analysis has been completed for
the Conservancy East (Phase 5) development area at this time and demonstrates that
the HGL is maintained below the ground surface with freeboards ranging from 0.64 m to
0.90 m. Further detailed HGL review will be completed for the proposed system at the
detailed design stage. Due to the grade raise restrictions, and the proposed storm and
sanitary drainage layouts, the road centerlines do not allow for standard basements with
a gravity connection to the storm sewer system. As such, because of the constraints on
the subject property, sump pumps are proposed to be installed for all residential blocks
and residential lots.

The Conservancy East phase 5 development area will be outside of the Jock River’s
regulatory floodplain area.

Appropriate setbacks from existing watercourse are incorporated into the draft plan
based on advancement/finalizing of studies to assess the various determining criteria.
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6.0 GRADING

A site grading arrangement has been developed to optimize earthworks and provide
major system conveyance to the receiving outlets, and naturalized wetland facilities,
which ultimately outlet to the existing Jock River drainage network. The proposed
grading can be found in Drawing 1 in Drawings.

The development area is outside of the Jock River regulatory flood plain limits. The site
grading will be a minimum of 0.50m above the 100-year regulatory limit event of the
Jock River.

6.1 Geotechnical Conditions

Paterson completed a geotechnical investigation for the Conservancy East lands as
follows:

» Geotechnical Investigation — Proposed Residential Development, Conservancy
Lands East (Paterson Group, September 24, 2019);

The existing ground surface across the site is relatively level with approximate ground
surface elevation varying between 91.5 m and 91.0 m. The subsurface profile generally
consists of an approximate 50 mm to 460 mm thick layer of topsoil underlain by a silty
clay deposit.

Due to the presence of a silty clay deposit, permissible grade raise restrictions are
recommended for this site. The recommended permissible grade raise varies between
1.4 m in the north area of the phase and 1.8 m in the south. Figure PG5036-2
‘Permissible Grade Raise Plan’ by Paterson is enclosed in Appendix E for reference. At
the time of detailed design, efforts will be made to mitigate any exceedances and
detailed review and signoff by a licensed Geotechnical Engineer will be required.
Where grade raises exceed the permissible levels the Engineer will recommend
appropriate measures to mitigate where required (i.e. light weight fill or pre-
consolidation etc).

The following additional grading criteria and guidelines will be applied to detailed
design, per City of Ottawa Guidelines:

» Driveway slopes will have a maximum slope of 6%;

» Grading in grassed/landscaped areas to range from 2% to 3:1, with terracing
required for slopes larger than 7%;

» Swales are to be 0.15m deep with 3:1 side slopes unless otherwise indicated on
the drawings; and,

> Perforated pipe will be required for drainage swales if they are less than 1.5% in
slope.
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The geotechnical analysis of the site, published under separate cover in support of the
development applications, provides additional information about the suitability of the site
for the proposed services and grading scheme. At the time of detailed design, detailed
review and signoff by a licensed Geotechnical Engineer will be required.

7.0 EROSION AND SEDIMENT CONTROL

Soil erosion occurs naturally and is a function of soil type, climate and topography. The
extent of erosion losses is exaggerated during construction where vegetation has been
removed and the top layer of soil becomes agitated.

Prior to topsoil stripping, earthworks or underground construction, erosion and sediment
controls are implemented and will be maintained throughout any construction phase.

The following specific recommendations to the Contractor will be included in contract
documents.

> Limit extent of exposed soils at any given time.

> Re-vegetate exposed areas as soon as possible.

» Minimize the area to be cleared and grubbed.

> Protect exposed slopes with plastic or synthetic mulches.

> Install silt fence to prevent sediment from leaving the site and entering existing
watercourses, and clean and maintain throughout construction.

> Install catchbasin inserts during construction to protect from silt entering the
storm sewer system.

Install mud mats in order to prevent mud tracking onto adjacent roadways.

A\

No refueling or cleaning of equipment near existing watercourses.

» No material stockpiles within 30m of existing watercourses, unless otherwise
permitted by RVCA and City of Ottawa.

» Provide sediment traps and basins during dewatering.
» Plan construction at proper time to avoid flooding.

» The Contractor will, at every rainfall, complete inspections to ensure proper
performance.

» Erosion and sediment controls will remain in place until the working areas have
been stabilized and re-vegetated.
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8.0 UTILITIES

Utility services extending to the site may require connections to multiple existing
infrastructure points: consultation with Enbridge gas, Hydro Ottawa, Rogers, and Bell is
required as part of the development process to confirm the servicing plan for the subject
lands.

9.0 CONCLUSION AND RECOMMENDATIONS

This AES provides details on the planned on-site municipal services for the subject
property and demonstrates that adequate municipal infrastructure capacity is expected
to be available for the planned development area.

» The subject lands are have been reviewed by Stantec to confirm that servicing is
feasible from the SUC pressure zone. Future watermain extensions from Nepean
Town Centre development areas, being constructed as part of Phase 2-4
approvals, will facilitate servicing to the Conservancy East Phase 5 lands via
watermain extensions along the future Chapman Mills Drive extension and
through the Claridge “Burnett Lands” development area. Detailed modelling will
confirm phasing of the extensions of trunk watermains and verify sizing of the
local watermain network.

» The subject property will be serviced by local sanitary sewers, an on-site trunk
sanitary sewer, and the off-site SNC sanitary sewer as defined in previous
reports. This AES continues to confirm that the expansion of the drainage areas
from the 2019 Novatech SNC Memo to include the entirety of the subject
property has no negative impacts. There is residual capacity in the downstream
SNC providing sufficient capacity for the peak sanitary flows for the subject
property, including external commercial and community park flows.

» Stormwater service is to be provided by capturing stormwater runoff by an
internal gravity sewer system that will convey flows to various outlets along the
southern boundary to the Foster Ditch which will convey flows to the Jock River.
Prior to discharge from the development, any first flush stormwater will have
passed through a treatment train of measures in order to provide the appropriate
level of Enhanced quality control. The treatment train consists of deep sump
catchbasins, LID infiltration trench at catchbasin locations and an end-of-line
OGS unit. It is anticipated that quantity control will not be required for discharges
to the Jock River.

» A preliminary Hydraulic Grade Line (HGL) modelling analysis has been
completed at this time and demonstrates that the HGL is maintained below the
ground surface. Another detailed HGL review will be completed for the proposed
system at the detailed design level.
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» Sump pumps are proposed to be installed for all units within residential blocks
and lots;

» The proposed servicing and grading plans are anticipated to meet all City, RVCA,
and MECP requirements as set out in background studies and current standards.

> Prior to detailed design of the infrastructure presented in this report, this AES will
require approval under the Planning Act as supporting information for the Plan of
Subdivision application. Project-specific approvals are also expected to be
required for the infrastructure presented in this report from the City of Ottawa,
MECP, and Rideau Valley Conservation Authority, among other agencies.

Prepared by,
David Schaeffer Engineering Ltd.

ee@’ﬁ ﬂ -
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Per: Kevin L. Murphy, P.Eng.
© DSEL
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<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 96][pipesubid:trunkpipearrows][slope:0.15][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 96][pipesubid:trunkpipearrows][slope:0.15][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 97][pipesubid:trunkpipearrows][slope:0.15][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 97][pipesubid:trunkpipearrows][slope:0.15][rise:375]
[pipeid:SAN PIPE 97][pipesubid:trunkpipetxts][slope:0.15][rise:375]
[pipeid:SAN PIPE 97][pipesubid:trunkpipetxts][slope:0.15][rise:375]
[pipeid:SAN PIPE 97][pipesubid:trunkpipetxts][slope:0.15][rise:375]
<CivilDM.PlanView.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, CivilDM, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 167][pipesubid:trunkpipetxts][slope:0.15][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 150][pipesubid:trunkpipetxts][slope:0.15][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 150][pipesubid:trunkpipetxts][slope:0.15][rise:450]
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<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 9][pipesubid:trunkpipecls][slope:0.11][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 10][pipesubid:trunkpipecls][slope:0.2][rise:1050]
STM PIPE 1
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 1][pipesubid:trunkpipecls][slope:0.11][rise:900]
STM PIPE 2
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 2][pipesubid:trunkpipecls][slope:0.11][rise:1050]
STM PIPE 3
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 3][pipesubid:trunkpipecls][slope:0.11][rise:750]
STM PIPE 4
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 4][pipesubid:trunkpipecls][slope:0.11][rise:1050]
STM PIPE 5
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 5][pipesubid:trunkpipecls][slope:0.11][rise:1050]
STM PIPE 6
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 6][pipesubid:trunkpipecls][slope:0.11][rise:900]
STM PIPE 7
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 7][pipesubid:trunkpipecls][slope:0.11][rise:900]
STM PIPE 8
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 8][pipesubid:trunkpipecls][slope:0.11][rise:900]
STM PIPE 11
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 11][pipesubid:trunkpipecls][slope:0.15][rise:975]
STM PIPE 12
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 12][pipesubid:trunkpipecls][slope:0.11][rise:1050]
STM PIPE 13
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 13][pipesubid:trunkpipecls][slope:0.11][rise:975]
STM PIPE 14
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 14][pipesubid:trunkpipecls][slope:0.11][rise:825]
STM PIPE 15
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 15][pipesubid:trunkpipecls][slope:0.11][rise:825]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:516][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:516][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:521][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:521][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:524][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:524][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:507][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:507][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:513][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:513][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:525][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:525][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:HW10][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:HW10][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:515][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:515][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:514][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:514][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:543][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:543][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:528][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:528][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:HW9][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:HW9][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:537][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:537][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:538][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:538][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:534][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:534][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:530][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:530][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:529][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:529][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 33][pipesubid:trunkpipetxts][slope:0.2][rise:600]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 34][pipesubid:trunkpipetxts][slope:0.25][rise:600]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 34][pipesubid:trunkpipetxts][slope:0.25][rise:600]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 34][pipesubid:trunkpipetxts][slope:0.25][rise:600]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 2][pipesubid:trunkpipetxts][slope:0.2][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 3][pipesubid:trunkpipetxts][slope:0.3][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 3][pipesubid:trunkpipetxts][slope:0.3][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 4][pipesubid:trunkpipetxts][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 4][pipesubid:trunkpipetxts][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 5][pipesubid:trunkpipetxts][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 9][pipesubid:trunkpipetxts][slope:0.35][rise:300]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 10][pipesubid:trunkpipetxts][slope:0.3][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 10][pipesubid:trunkpipetxts][slope:0.3][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 11][pipesubid:trunkpipetxts][slope:0.3][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 12][pipesubid:trunkpipetxts][slope:0.25][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 12][pipesubid:trunkpipetxts][slope:0.25][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 12][pipesubid:trunkpipetxts][slope:0.25][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 13][pipesubid:trunkpipetxts][slope:0.25][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 13][pipesubid:trunkpipetxts][slope:0.25][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 13][pipesubid:trunkpipetxts][slope:0.25][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 13][pipesubid:trunkpipetxts][slope:0.25][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 13][pipesubid:trunkpipetxts][slope:0.25][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 14][pipesubid:trunkpipetxts][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 15][pipesubid:trunkpipetxts][slope:0.4][rise:300]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 15][pipesubid:trunkpipetxts][slope:0.4][rise:300]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 16][pipesubid:trunkpipetxts][slope:0.15][rise:600]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 16][pipesubid:trunkpipetxts][slope:0.15][rise:600]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 17][pipesubid:trunkpipetxts][slope:0.3][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 18][pipesubid:trunkpipetxts][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 19][pipesubid:trunkpipetxts][slope:0.2][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 20][pipesubid:trunkpipetxts][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 21][pipesubid:trunkpipetxts][slope:0.25][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 21][pipesubid:trunkpipetxts][slope:0.25][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 21][pipesubid:trunkpipetxts][slope:0.25][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 21][pipesubid:trunkpipetxts][slope:0.25][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 21][pipesubid:trunkpipetxts][slope:0.25][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 22][pipesubid:trunkpipetxts][slope:0.2][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 22][pipesubid:trunkpipetxts][slope:0.2][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 24][pipesubid:trunkpipetxts][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 24][pipesubid:trunkpipetxts][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 25][pipesubid:trunkpipetxts][slope:0.2][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 25][pipesubid:trunkpipetxts][slope:0.2][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 27][pipesubid:trunkpipetxts][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 28][pipesubid:trunkpipetxts][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 28][pipesubid:trunkpipetxts][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 28][pipesubid:trunkpipetxts][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 28][pipesubid:trunkpipetxts][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 28][pipesubid:trunkpipetxts][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 29][pipesubid:trunkpipetxts][slope:0.25][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 29][pipesubid:trunkpipetxts][slope:0.25][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 30][pipesubid:trunkpipetxts][slope:0.15][rise:675]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 30][pipesubid:trunkpipetxts][slope:0.15][rise:675]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 35][pipesubid:trunkpipetxts][slope:0.15][rise:600]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 43][pipesubid:trunkpipetxts][slope:0.25][rise:600]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 44][pipesubid:trunkpipetxts][slope:0.35][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 44][pipesubid:trunkpipetxts][slope:0.35][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 45][pipesubid:trunkpipetxts][slope:0.25][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 46][pipesubid:trunkpipetxts][slope:0.2][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 46][pipesubid:trunkpipetxts][slope:0.2][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 46][pipesubid:trunkpipetxts][slope:0.2][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 46][pipesubid:trunkpipetxts][slope:0.2][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 47][pipesubid:trunkpipetxts][slope:0.3][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 48][pipesubid:trunkpipetxts][slope:0.35][rise:300]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 48][pipesubid:trunkpipetxts][slope:0.35][rise:300]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 36][pipesubid:trunkpipetxts][slope:0.11][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 36][pipesubid:trunkpipetxts][slope:0.11][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 36][pipesubid:trunkpipetxts][slope:0.11][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 37][pipesubid:trunkpipetxts][slope:0.2][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 37][pipesubid:trunkpipetxts][slope:0.2][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 37][pipesubid:trunkpipetxts][slope:0.2][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 37][pipesubid:trunkpipetxts][slope:0.2][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 37][pipesubid:trunkpipetxts][slope:0.2][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 1][pipesubid:trunkpipetxts][slope:0.11][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 1][pipesubid:trunkpipetxts][slope:0.11][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 6][pipesubid:trunkpipetxts][slope:0.17][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 7][pipesubid:trunkpipetxts][slope:0.11][rise:750]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 8][pipesubid:trunkpipetxts][slope:0.11][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 8][pipesubid:trunkpipetxts][slope:0.11][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 8][pipesubid:trunkpipetxts][slope:0.11][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 23][pipesubid:trunkpipetxts][slope:0.11][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 23][pipesubid:trunkpipetxts][slope:0.11][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 23][pipesubid:trunkpipetxts][slope:0.11][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 23][pipesubid:trunkpipetxts][slope:0.11][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 23][pipesubid:trunkpipetxts][slope:0.11][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 26][pipesubid:trunkpipetxts][slope:0.11][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 31][pipesubid:trunkpipetxts][slope:0.11][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 31][pipesubid:trunkpipetxts][slope:0.11][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 32][pipesubid:trunkpipetxts][slope:0.11][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 32][pipesubid:trunkpipetxts][slope:0.11][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 32][pipesubid:trunkpipetxts][slope:0.11][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 32][pipesubid:trunkpipetxts][slope:0.11][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 32][pipesubid:trunkpipetxts][slope:0.11][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 38][pipesubid:trunkpipetxts][slope:0.17][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 39][pipesubid:trunkpipetxts][slope:0.17][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 40][pipesubid:trunkpipetxts][slope:0.13][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 40][pipesubid:trunkpipetxts][slope:0.13][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 41][pipesubid:trunkpipetxts][slope:0.11][rise:825]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 42][pipesubid:trunkpipetxts][slope:0.11][rise:825]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 42][pipesubid:trunkpipetxts][slope:0.11][rise:825]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 42][pipesubid:trunkpipetxts][slope:0.11][rise:825]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 33][pipesubid:trunkpipearrows][slope:0.2][rise:600]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 33][pipesubid:trunkpipearrows][slope:0.2][rise:600]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 34][pipesubid:trunkpipearrows][slope:0.25][rise:600]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 34][pipesubid:trunkpipearrows][slope:0.25][rise:600]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 36][pipesubid:trunkpipearrows][slope:0.11][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 36][pipesubid:trunkpipearrows][slope:0.11][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 37][pipesubid:trunkpipearrows][slope:0.2][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 37][pipesubid:trunkpipearrows][slope:0.2][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 1][pipesubid:trunkpipearrows][slope:0.11][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 1][pipesubid:trunkpipearrows][slope:0.11][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 2][pipesubid:trunkpipearrows][slope:0.2][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 2][pipesubid:trunkpipearrows][slope:0.2][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 3][pipesubid:trunkpipearrows][slope:0.3][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 3][pipesubid:trunkpipearrows][slope:0.3][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 4][pipesubid:trunkpipearrows][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 4][pipesubid:trunkpipearrows][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 5][pipesubid:trunkpipearrows][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 5][pipesubid:trunkpipearrows][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 6][pipesubid:trunkpipearrows][slope:0.17][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 6][pipesubid:trunkpipearrows][slope:0.17][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 7][pipesubid:trunkpipearrows][slope:0.11][rise:750]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 7][pipesubid:trunkpipearrows][slope:0.11][rise:750]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 8][pipesubid:trunkpipearrows][slope:0.11][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 8][pipesubid:trunkpipearrows][slope:0.11][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 9][pipesubid:trunkpipearrows][slope:0.35][rise:300]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 9][pipesubid:trunkpipearrows][slope:0.35][rise:300]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 10][pipesubid:trunkpipearrows][slope:0.3][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 10][pipesubid:trunkpipearrows][slope:0.3][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 11][pipesubid:trunkpipearrows][slope:0.3][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 11][pipesubid:trunkpipearrows][slope:0.3][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 12][pipesubid:trunkpipearrows][slope:0.25][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 12][pipesubid:trunkpipearrows][slope:0.25][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 13][pipesubid:trunkpipearrows][slope:0.25][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 13][pipesubid:trunkpipearrows][slope:0.25][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 14][pipesubid:trunkpipearrows][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 14][pipesubid:trunkpipearrows][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 15][pipesubid:trunkpipearrows][slope:0.4][rise:300]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 15][pipesubid:trunkpipearrows][slope:0.4][rise:300]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 16][pipesubid:trunkpipearrows][slope:0.15][rise:600]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 16][pipesubid:trunkpipearrows][slope:0.15][rise:600]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 17][pipesubid:trunkpipearrows][slope:0.3][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 17][pipesubid:trunkpipearrows][slope:0.3][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 18][pipesubid:trunkpipearrows][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 18][pipesubid:trunkpipearrows][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 19][pipesubid:trunkpipearrows][slope:0.2][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 19][pipesubid:trunkpipearrows][slope:0.2][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 20][pipesubid:trunkpipearrows][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 20][pipesubid:trunkpipearrows][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 21][pipesubid:trunkpipearrows][slope:0.25][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 21][pipesubid:trunkpipearrows][slope:0.25][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 22][pipesubid:trunkpipearrows][slope:0.2][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 22][pipesubid:trunkpipearrows][slope:0.2][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 23][pipesubid:trunkpipearrows][slope:0.11][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 23][pipesubid:trunkpipearrows][slope:0.11][rise:1050]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 24][pipesubid:trunkpipearrows][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 24][pipesubid:trunkpipearrows][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 25][pipesubid:trunkpipearrows][slope:0.2][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 25][pipesubid:trunkpipearrows][slope:0.2][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 26][pipesubid:trunkpipearrows][slope:0.11][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 26][pipesubid:trunkpipearrows][slope:0.11][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 27][pipesubid:trunkpipearrows][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 27][pipesubid:trunkpipearrows][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 28][pipesubid:trunkpipearrows][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 28][pipesubid:trunkpipearrows][slope:0.2][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 29][pipesubid:trunkpipearrows][slope:0.2][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 29][pipesubid:trunkpipearrows][slope:0.2][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 30][pipesubid:trunkpipearrows][slope:0.15][rise:675]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 30][pipesubid:trunkpipearrows][slope:0.15][rise:675]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 31][pipesubid:trunkpipearrows][slope:0.11][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 31][pipesubid:trunkpipearrows][slope:0.11][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 32][pipesubid:trunkpipearrows][slope:0.11][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 32][pipesubid:trunkpipearrows][slope:0.11][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 35][pipesubid:trunkpipearrows][slope:0.15][rise:600]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 35][pipesubid:trunkpipearrows][slope:0.15][rise:600]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 38][pipesubid:trunkpipearrows][slope:0.17][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 38][pipesubid:trunkpipearrows][slope:0.17][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 39][pipesubid:trunkpipearrows][slope:0.17][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 39][pipesubid:trunkpipearrows][slope:0.17][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 40][pipesubid:trunkpipearrows][slope:0.13][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 40][pipesubid:trunkpipearrows][slope:0.13][rise:900]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 41][pipesubid:trunkpipearrows][slope:0.11][rise:825]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 41][pipesubid:trunkpipearrows][slope:0.11][rise:825]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 42][pipesubid:trunkpipearrows][slope:0.11][rise:825]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 42][pipesubid:trunkpipearrows][slope:0.11][rise:825]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 43][pipesubid:trunkpipearrows][slope:0.25][rise:600]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 43][pipesubid:trunkpipearrows][slope:0.25][rise:600]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 44][pipesubid:trunkpipearrows][slope:0.35][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 44][pipesubid:trunkpipearrows][slope:0.35][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 45][pipesubid:trunkpipearrows][slope:0.25][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 45][pipesubid:trunkpipearrows][slope:0.25][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 46][pipesubid:trunkpipearrows][slope:0.2][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 46][pipesubid:trunkpipearrows][slope:0.2][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 47][pipesubid:trunkpipearrows][slope:0.3][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 47][pipesubid:trunkpipearrows][slope:0.3][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 48][pipesubid:trunkpipearrows][slope:0.35][rise:300]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:STM PIPE 48][pipesubid:trunkpipearrows][slope:0.35][rise:300]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 1][pipesubid:trunkpipecls][slope:0.11][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:trunkpipecls][slope:0.15][rise:450]
SAN PIPE 3
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 3][pipesubid:trunkpipecls][slope:0.1][rise:525]
SAN PIPE 4
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 4][pipesubid:trunkpipecls][slope:0.1][rise:525]
SAN PIPE 5
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 5][pipesubid:trunkpipecls][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 1][pipesubid:trunkpipearrows][slope:0.11][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 1][pipesubid:trunkpipearrows][slope:0.11][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:trunkpipearrows][slope:0.15][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:trunkpipearrows][slope:0.15][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 7][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 7][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 11][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 11][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 12][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 12][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 13][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 13][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 3][pipesubid:trunkpipearrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 3][pipesubid:trunkpipearrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 4][pipesubid:trunkpipearrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 4][pipesubid:trunkpipearrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 5][pipesubid:trunkpipearrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 5][pipesubid:trunkpipearrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 6][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 6][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 8][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 8][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 9][pipesubid:trunkpipearrows][slope:0.75][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 9][pipesubid:trunkpipearrows][slope:0.75][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 10][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 10][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 14][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 14][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 15][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 15][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 16][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 16][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 17][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 17][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 18][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 18][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 19][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 19][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 20][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 20][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 21][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 21][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 22][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 22][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 23][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 23][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 24][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 24][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 25][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 25][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 26][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 26][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 27][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 27][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 28][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 28][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 29][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 29][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 30][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 30][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 31][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 31][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 32][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 32][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 33][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 33][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 34][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 34][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:518A][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:518A][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:518A][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:518A][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:518A][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:518A][manholesubid:trunkmhshapes]
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<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:518A][manholesubid:trunkmhshapes]
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<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:518A][manholesubid:trunkmhshapes]
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SAN PIPE 3
SAN PIPE 1
SAN PIPE 4
SAN PIPE 5
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<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 92][pipesubid:trunkpipearrows][slope:0.15][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 92][pipesubid:trunkpipearrows][slope:0.15][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 95][pipesubid:trunkpipearrows][slope:0.15][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 95][pipesubid:trunkpipearrows][slope:0.15][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 96][pipesubid:trunkpipearrows][slope:0.15][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 96][pipesubid:trunkpipearrows][slope:0.15][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 97][pipesubid:trunkpipearrows][slope:0.15][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 97][pipesubid:trunkpipearrows][slope:0.15][rise:375]
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<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 150][pipesubid:trunkpipetxts][slope:0.15][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 150][pipesubid:trunkpipetxts][slope:0.15][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
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<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 1][pipesubid:trunkpipecls][slope:0.11][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:trunkpipecls][slope:0.15][rise:450]
SAN PIPE 3
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 3][pipesubid:trunkpipecls][slope:0.1][rise:525]
SAN PIPE 4
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 4][pipesubid:trunkpipecls][slope:0.1][rise:525]
SAN PIPE 5
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 5][pipesubid:trunkpipecls][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 1][pipesubid:trunkpipearrows][slope:0.11][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 1][pipesubid:trunkpipearrows][slope:0.11][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:trunkpipearrows][slope:0.15][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:trunkpipearrows][slope:0.15][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 7][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 7][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 11][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 11][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 12][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 12][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 13][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 13][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 3][pipesubid:trunkpipearrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 3][pipesubid:trunkpipearrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 4][pipesubid:trunkpipearrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 4][pipesubid:trunkpipearrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 5][pipesubid:trunkpipearrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 5][pipesubid:trunkpipearrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 6][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 6][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 8][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 8][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 9][pipesubid:trunkpipearrows][slope:0.75][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 9][pipesubid:trunkpipearrows][slope:0.75][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 10][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 10][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 14][pipesubid:trunkpipearrows][slope:0.65][rise:200]
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<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:501A][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 1][pipesubid:trunkpipetxts][slope:0.11][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:trunkpipetxts][slope:0.15][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 7][pipesubid:trunkpipetxts][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 11][pipesubid:trunkpipetxts][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 11][pipesubid:trunkpipetxts][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 12][pipesubid:trunkpipetxts][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 13][pipesubid:trunkpipetxts][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 13][pipesubid:trunkpipetxts][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 13][pipesubid:trunkpipetxts][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 13][pipesubid:trunkpipetxts][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 13][pipesubid:trunkpipetxts][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 3][pipesubid:trunkpipetxts][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 3][pipesubid:trunkpipetxts][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 4][pipesubid:trunkpipetxts][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 4][pipesubid:trunkpipetxts][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 5][pipesubid:trunkpipetxts][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 6][pipesubid:trunkpipetxts][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 8][pipesubid:trunkpipetxts][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 9][pipesubid:trunkpipetxts][slope:0.75][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 10][pipesubid:trunkpipetxts][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 10][pipesubid:trunkpipetxts][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 14][pipesubid:trunkpipetxts][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 15][pipesubid:trunkpipetxts][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 16][pipesubid:trunkpipetxts][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 16][pipesubid:trunkpipetxts][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 16][pipesubid:trunkpipetxts][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 16][pipesubid:trunkpipetxts][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 16][pipesubid:trunkpipetxts][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 17][pipesubid:trunkpipetxts][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 17][pipesubid:trunkpipetxts][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 18][pipesubid:trunkpipetxts][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 18][pipesubid:trunkpipetxts][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 19][pipesubid:trunkpipetxts][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 19][pipesubid:trunkpipetxts][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 20][pipesubid:trunkpipetxts][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 21][pipesubid:trunkpipetxts][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 22][pipesubid:trunkpipetxts][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 22][pipesubid:trunkpipetxts][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 22][pipesubid:trunkpipetxts][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 22][pipesubid:trunkpipetxts][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 22][pipesubid:trunkpipetxts][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 23][pipesubid:trunkpipetxts][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 23][pipesubid:trunkpipetxts][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 24][pipesubid:trunkpipetxts][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 24][pipesubid:trunkpipetxts][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 25][pipesubid:trunkpipetxts][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 25][pipesubid:trunkpipetxts][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 26][pipesubid:trunkpipetxts][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 26][pipesubid:trunkpipetxts][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 26][pipesubid:trunkpipetxts][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 26][pipesubid:trunkpipetxts][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 26][pipesubid:trunkpipetxts][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 27][pipesubid:trunkpipetxts][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 27][pipesubid:trunkpipetxts][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 27][pipesubid:trunkpipetxts][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 28][pipesubid:trunkpipetxts][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 29][pipesubid:trunkpipetxts][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 30][pipesubid:trunkpipetxts][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 31][pipesubid:trunkpipetxts][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 31][pipesubid:trunkpipetxts][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 32][pipesubid:trunkpipetxts][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 32][pipesubid:trunkpipetxts][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 32][pipesubid:trunkpipetxts][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 33][pipesubid:trunkpipetxts][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 33][pipesubid:trunkpipetxts][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 33][pipesubid:trunkpipetxts][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 34][pipesubid:trunkpipetxts][slope:0.65][rise:200]
SAN PIPE 12
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 12][pipesubid:pipecls][slope:0.1][rise:525]
SAN PIPE 3
SAN PIPE 1
SAN PIPE 4
SAN PIPE 5
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 5][pipesubid:pipecls][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 1][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 1][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 3][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 3][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 4][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 4][pipesubid:arrows][slope:0.1][rise:525]
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<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:107A][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:107A][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:107A][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:107A][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanManholeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[manholeid:107A][manholesubid:trunkmhshapes]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 73][pipesubid:trunkpipearrows][slope:0.15][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 73][pipesubid:trunkpipearrows][slope:0.15][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 92][pipesubid:trunkpipearrows][slope:0.15][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 92][pipesubid:trunkpipearrows][slope:0.15][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 95][pipesubid:trunkpipearrows][slope:0.15][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 95][pipesubid:trunkpipearrows][slope:0.15][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 96][pipesubid:trunkpipearrows][slope:0.15][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 96][pipesubid:trunkpipearrows][slope:0.15][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 97][pipesubid:trunkpipearrows][slope:0.15][rise:375]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 97][pipesubid:trunkpipearrows][slope:0.15][rise:375]
[pipeid:SAN PIPE 97][pipesubid:trunkpipetxts][slope:0.15][rise:375]
[pipeid:SAN PIPE 97][pipesubid:trunkpipetxts][slope:0.15][rise:375]
[pipeid:SAN PIPE 97][pipesubid:trunkpipetxts][slope:0.15][rise:375]
<CivilDM.PlanView.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, CivilDM, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 167][pipesubid:trunkpipetxts][slope:0.15][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 150][pipesubid:trunkpipetxts][slope:0.15][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 150][pipesubid:trunkpipetxts][slope:0.15][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:arrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 1][pipesubid:trunkpipecls][slope:0.11][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:trunkpipecls][slope:0.15][rise:450]
SAN PIPE 3
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 3][pipesubid:trunkpipecls][slope:0.1][rise:525]
SAN PIPE 4
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 4][pipesubid:trunkpipecls][slope:0.1][rise:525]
SAN PIPE 5
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 5][pipesubid:trunkpipecls][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 1][pipesubid:trunkpipearrows][slope:0.11][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 1][pipesubid:trunkpipearrows][slope:0.11][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:trunkpipearrows][slope:0.15][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 2][pipesubid:trunkpipearrows][slope:0.15][rise:450]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 7][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 7][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 11][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 11][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 12][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 12][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 13][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 13][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 3][pipesubid:trunkpipearrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 3][pipesubid:trunkpipearrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 4][pipesubid:trunkpipearrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 4][pipesubid:trunkpipearrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 5][pipesubid:trunkpipearrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 5][pipesubid:trunkpipearrows][slope:0.1][rise:525]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 6][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 6][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 8][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 8][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 9][pipesubid:trunkpipearrows][slope:0.75][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 9][pipesubid:trunkpipearrows][slope:0.75][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 10][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 10][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 14][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 14][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 15][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 15][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 16][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 16][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 17][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 17][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 18][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 18][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 19][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 19][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 20][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 20][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 21][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 21][pipesubid:trunkpipearrows][slope:0.65][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 22][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 22][pipesubid:trunkpipearrows][slope:0.35][rise:200]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 23][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 23][pipesubid:trunkpipearrows][slope:0.25][rise:250]
<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 24][pipesubid:trunkpipearrows][slope:0.25][rise:250]
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<SewerDesignProject.CivilLogic.SewerNetwork.Display.Hyperlinks.PlanPipeHyperlink, SewerDesignProject, Version=1.0.0.0, Culture=neutral, PublicKeyToken=null>[pipeid:SAN PIPE 10][pipesubid:trunkpipetxts][slope:0.35][rise:200]
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SAN PIPE 1
SAN PIPE 4
SAN PIPE 5
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Content Copy Of Original

W} Ministry of the Environment and Climate Change
zﬁ— Ontari Ministére de ’Environnement et de I’Action en matiére de changement
ntario climatique

ENVIRONMENTAL COMPLIANCE APPROVAL
NUMBER 8129-AB7LDF
Issue Date: June 23, 2016

City of Ottawa

100 Constellation Cresent West, 6th Floor
Ottawa, Ontario

K2G 6J8

Site Location: Jockvale Road and Strandherd Drive
City of Ottawa, Ontario

You have applied under section 20.2 of Part Il.1 of the Environmental Protection Act, R.S.0. 1990, c.
E. 19 (Environmental Protection Act) for approval of:

sanitary sewers to be constructed in the City of Ottawa, on various vacant development lands (from
Station 0+003 to Station 2+517), Greenbank Road (from Station 1+846 to Station 1+947), and
Jockvale Road (from Station 2+430 to Station 2+517);

all in accordance with the application form from the City of Ottawa, dated June 22, 2016, including final
plans and specifications prepared by Novatech Engineers, Planners and Landscape Architects.

In accordance with Section 139 of the Environmental Protection Act, you may by written Notice served
upon me and the Environmental Review Tribunal within 15 days after receipt of this Notice, require a
hearing by the Tribunal. Section 142 of the Environmental Protection Act provides that the Notice
requiring the hearing shall state:

1. The portions of the environmental compliance approval or each term or condition in the
environmental compliance approval in respect of which the hearing is required, and;
2. The grounds on which you intend to rely at the hearing in relation to each portion appealed.

The Notice should also include:

3. The name of the appellant;

4. The address of the appellant;

5. The environmental compliance approval number;

6. The date of the environmental compliance approval,

7. The name of the Director, and;

8. The municipality or municipalities within which the project is to be engaged in.

And the Notice should be signed and dated by the appellant.

This Notice must be served upon:

The Secretary* The Director appointed for the
Environmental Review Tribunal AND purposes of Part 11.1 of the
655 Bay Street, Suite 1500 Environmental Protection Act



Ministry of the Environment and
Climate Change

Toronto, Ontario 135 St. Clair Avenue West, 1st
M5G 1E5 Floor

Toronto, Ontario

M4V 1P5

* Further information on the Environmental Review Tribunal’s requirements for an appeal can
be obtained directly from the Tribunal at: Tel: (416) 212-6349, Fax: (416) 326-5370 or
www.ert.gov.on.ca

The above noted activity is approved under s.20.3 of Part Il.1 of the Environmental Protection Act.

DATED AT TORONTO this 23rd day of June, 2016
Gregory Zimmer, P.Eng.

Director
appointed for the purposes of Part 11.1 of
the Environmental Protection Act
AF/
c: District Manager, MOECC Ottawa
Water Supervisor, MOECC, Ottawa
M. Rick O'Connor, City Clerk, City of Ottawa
Luc Marineau, City of Ottawa
Jonathan Knoyle, City of Ottawa
Bob Dowdall, Novatech Engineers, Planners and Landscape Architects
Edson Donnelly, Novatech Engineers, Planners and Landscape Architects






onta rlo @ Ministry of the Environment, Conservation and Parks

Ministéere de ’Environnement, de la Protection de la nature et des Parcs

ENVIRONMENTAL COMPLIANCE APPROVAL

NUMBER 4357-CHMQEM
Issue Date: September 1, 2022

Barrhaven Conservancy Development Corporation
2934 Baseline Road, Suite 302

Ottawa, Ontario

K2H 1B2

Site Location: Barrhaven Conservancy East - Phase 2, 3 & Jock River
Part of Lots 13 & 14 (Rideau Front)
City of Ottawa, Ontario

You have applied under section 20.2 of Part I1.1 of the Environmental Protection Act, R.S.0. 1990, c. E. 19
(Environmental Protection Act) for approval of:

the establishment of wastewater infrastructure Works located in the City of Ottawa, consisting of the
following:

® sanitary sewers on Les Emmerson Drive (N)(from Station 0+000.000 to Station 0+720.000),
Les Emmerson Drive (S) (from Station 0+000.000 to Station 0+660.000), Conservancy Drive
(from Station 0-010.000 to Station 0+973.545), Peninsula Road (from Station 0+010.058 to
Station 0+703.797), Sapling Grove (from Station 0+000.000 to Station 0+528.245), Canoe Street
(from Station 0+000.000 to Station 0+491.136), Deciduous Crescent (from Station 0+002.000 to
Station 0+328.189), Ephemeral Crescent (from Station 0+000.000 to Station 0+492.987),
Mineral Street (from Station 0+242.832 to Station 0+000.000), Pollination Place (from Station
0+002.985 to Station 0+433.904), Gallium Crescent (from Station 0+002.728 to Station
0+321.940), Syringa Court (from Station 0+000.000 to Station 0+332.328), Anemone Mews
(from Station 0+242.833 to Station 0+059.755), Ainsworth Crescent (from Station 0+002.715 to
Station 0+353.228), Ecology Lane (from Station 0+205.411 to Station 0+007.658), Meander
Way (from Station 0+002.747 to Station 0+333.559), Elation Heights (from Station 0+000.000 to
Station 0+380.000), Jollity Crescent (from Station 0+001.794 to Station 0+221.612), Euphoria
Crescent (from Station 0+000.000 to Station 0+170.000), and on Borrisokane Road (from Station
0+168.736 to Station 0+507.126), all discharging to the existing South Nepean Collector sanitary
sewer; and
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storm sewers on Les Emmerson Drive (N) (from Station 0+002.919 to Station 0+718.915), Les
Emmerson Drive (S) (from Station 0-002.269 to Station 0+676.895), Conservancy Drive (from
Station 0+020.468 to Station 0+961.195), Peninsula Road (from Station 0-001.986 to Station
0+705.797), Sapling Grove (from Station 0-010.000 to Station 0+526.245), Canoe Street (from
Station 0+000.000 to Station 0+493.136), Deciduous Crescent (from Station 0+004.500 to
Station 0+324.827), Ephemeral Crescent (from Station 0-002.063 to Station 0+495.738), Mineral
Street (from Station 0+244.847 to Station 0+002.015), Pollination Place (from Station 0+000.000
to Station 0+424.262), Gallium Crescent (from Station 0+000.000 to Station 0+325.307),
Syringa Court (from Station 0-001.985 to Station 0+334.348), Anemone Mews (from Station
0+244.843 to Station 0+001.982), Ainsworth Crescent (from Station 0+000.000 to Station
0+354.443), Ecology Lane (from Station 0+207.411 to Station 0+006.523), Meander Way (from
Station 0+016.643 to Station 0+335.359), Elation Heights (from Station 0+000.000 to Station
0+381.539), Jollity Crescent (from Station 0+003.277 to Station 0+220.000), Euphoria Crescent
(from Station 0+003.400 to Station 0+157.175), Lane 1 (Crowfoot Lane) (from Station
0-002.000 to Station 0+201.525), and on Lane 2 (Ambit Lane) (from Station 0+002.000 to
Station 0+127.5060), proposed storm sewers collect flows from the subdivision and discharge to
the Jock River and the Fraser-Clarke Watercourse which is an existing tributary to the Jock
River;

the modification of a section of the Fraser-Clarke Watercourse to accommodate stormwater outflows
from Phase 2 of the Barrhaven Conservancy East Subdivision development, for the collection and
transmission of stormwater runoff for all storm events up to and including the 100-year storm event,
discharging to the Jock River, consisting of the following:

approximately 950 metres long modified channel, located along the northern boundary of the
Barrhaven Conservancy East Phase 2, 3 & Jock River, having a channel gradient of 0.09% and
3:1 side slopes, complete with low flow path and riffle-pool sequences and erosion protection
structures, including two (2) 2.4 metre by 1.2 metre box culverts under the future Canoe Street
crossing, discharging to the Jock River;

the establishment of stormwater management Works to serve the Barrhaven Conservancy East — Phase
2, 3 & Jock River development, located in the City of Ottawa, for the collection, transmission, treatment
and disposal of stormwater runoff from a total catchment area of 44.17 hectares, to provide Enhanced
Level protection and to provide on-site retention of 22.5 cubic metres per hectare, discharging to
proposed storm sewers, consisting of the following:

subsurface infiltration trenches (catchment area 41.81 hectares), located on-site within
proposed roadways, having a total length of 3,514 metres, a width of 1.75 metres, a base area of
6,150 square metres, a maximum allowable storage depth of 0.40 metres and a maximum
available storage volume of 1,087 cubic metres, comprised of a 75 millimetre deep clear stone
layer overlying a geotextile non-woven filter fabric, complete with a 250 millimetre diameter
perforated storm sub-drain installed in the clear stone layer, installed at select street catch basin
manhole locations;
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the establishment of stormwater management Works to serve Steeves & Rozema Enterprises Limited,
located in the City of Sarnia, consisting of the following:

oil and grit separator (catchment area 5.52 hectares): one (1) oil and grit separator (OGS1),
CDS Model PMSU4040-8 or Equivalent Equipment, located within the Canoe Street
right-of-way, providing a Predicted Net Annual Load Removal Efficiency of 83%, having a
sediment storage capacity of 4,270 litres, an oil storage capacity of 1,970 litres, a total storage
volume of approximately 10,910 litres, and a maximum treatment rate of 170 litres per second,
receiving inflow from the storm sewer located within the Canoe Street right-of-way, discharging
via a 975 millimetre diameter outlet pipe to an outlet channel on Block 774 and connecting to the
Jock River;

oil and grit separator (catchment area 5.59 hectares): one (1) oil and grit separator (OGS2),
CDS Model PMSU4040-8 or Equivalent Equipment, located within Servicing Block 767,
providing a Predicted Net Annual Load Removal Efficiency of 82.1%, having a sediment storage
capacity of 4,270 litres, an oil storage capacity of 1,970 litres, a total storage volume of
approximately 10,910 litres, and a maximum treatment rate of 170 litres per second, receiving
inflow from the storm sewer located within the Block 767 and Meander Way right-of-way,
discharging via a 975 millimetre diameter outlet pipe to an outlet channel on Block 774 and
connecting to the Jock River;

oil and grit separator (catchment area 6.77 hectares): one (1) oil and grit separator (OGS3),
CDS Model PMSU4045-8 or Equivalent Equipment, located within the Ainsworth Crescent
right-of-way, providing a Predicted Net Annual Load Removal Efficiency of 82.4%, having a
sediment storage capacity of 4,270 litres, an oil storage capacity of 2,149 litres, a total storage
volume of approximately 11,510 litres, and a maximum treatment rate of 212 litres per second,
receiving inflow from the storm sewer located within the Ainsworth Crescent right-of-way,
discharging via a 975 millimetre diameter outlet pipe to an outlet channel on Block 774 and
connecting to the Jock River;

oil and grit separator (catchment area 8.42 hectares): one (1) oil and grit separator (OGSY5),
CDS Model PMSU5640-10 or Equivalent Equipment, located within Servicing Block 766,
providing a Predicted Net Annual Load Removal Efficiency of 81.7%, having a sediment storage
capacity of 6,672 litres, an oil storage capacity of 2,869 litres, a total storage volume of
approximately 17,070 litres, and a maximum treatment rate of 255 litres per second, receiving
inflow from the storm sewer located within Block 766 and the Gallium Crescent right-of-way,
discharging via a 1050 millimetre diameter outlet pipe to an outlet channel on Block 774 and
connecting to the Jock River;
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oil and grit separator (catchment area 5.46 hectares): one (1) oil and grit separator (OGS6),
CDS Model PMSU3035-8 or Equivalent Equipment, located within Servicing Block 765,
providing a Predicted Net Annual Load Removal Efficiency of 80.0%, having a sediment storage
capacity of 4,270 litres, an oil storage capacity of 1,493 litres, a total storage volume of
approximately 10,210 litres, and a maximum treatment rate of 108 litres per second, receiving
inflow from the storm sewer located within Block 766 and the Pollination Place right-of-way,
discharging via a 900 millimetre diameter outlet pipe to an outlet channel on Block 774 and
connecting to the Jock River;

oil and grit separator (catchment area 5.05 hectares): one (1) oil and grit separator (OGS7),
CDS Model PMSU4040-8 or Equivalent Equipment, located within the Ephemeral Crescent
right-of-way, providing a Predicted Net Annual Load Removal Efficiency of 82.3%, having a
sediment storage capacity of 4,270 litres, an oil storage capacity of 1,970 litres, a total storage
volume of approximately 10,910 litres, and a maximum treatment rate of 170 litres per second,
receiving inflow from the storm sewer located within the Ephemeral Crescent right-of-way,
discharging via a 900 millimetre diameter outlet pipe to an outlet channel on Block 774 and
connecting to the Jock River;

oil and grit separator (catchment area 4.52 hectares): one (1) oil and grit separator (OGSS),
CDS Model PMSU4040-8 or Equivalent Equipment, located within Servicing Block 744,
providing a Predicted Net Annual Load Removal Efficiency of 82.1%, having a sediment storage
capacity of 4,270 litres, an oil storage capacity of 1,970 litres, a total storage volume of
approximately 10,910 litres, and a maximum treatment rate of 170 litres per second, receiving
inflow from the storm sewer located within the Borrisokane Road right-of-way, discharging via a
1200 millimetre diameter outlet pipe to an outlet channel on Block 774 and connecting to the
Jock River;

oil and grit separator (catchment area 1.63 hectares): one (1) oil and grit separator (OGS12),
CDS Model PMSU2025-5 or Equivalent Equipment, located within Servicing Block 317,
providing a Predicted Net Annual Load Removal Efficiency of 81.1%, having a sediment storage
capacity of 1,668 litres, an oil storage capacity of 439 litres, a total storage volume of
approximately 3,330 litres, and a maximum treatment rate of 45 litres per second, receiving
inflow from the storm sewer located within the Les Emmerson Drive right-of-way, discharging
via a 600 millimetre diameter outlet pipe to an outlet channel connecting to the Fraser-Clarke
watercourse;

oil and grit separator (catchment area 1.21 hectares): one (1) oil and grit separator (OGS13),
CDS Model PMSU2020-5 or Equivalent Equipment, located within the Deciduous Crescent
right-of-way, providing a Predicted Net Annual Load Removal Efficiency of 80.1%, having a
sediment storage capacity of 1,668 litres, an oil storage capacity of 376 litres, a total storage
volume of approximately 3,150 litres, and a maximum treatment rate of 31litres per second,
receiving inflow from the storm sewer located within the Deciduous Crescent right-of-way,
discharging via a 600 millimetre diameter outlet pipe to an outlet channel connecting to the
Fraser-Clarke watercourse;
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including erosion/sedimentation control measures during construction and all other controls and
appurtenances essential for the proper operation of the aforementioned Works;

all in accordance with the submitted application and supporting documents listed in Schedule "A"
forming part of this Approval.

For the purpose of this environmental compliance approval, the following definitions apply:

—

"Approval" means this entire document and any schedules attached to it, and the application;

2. "Director" means a person appointed by the Minister pursuant to section 5 of the EPA for the
purposes of Part II.1 of the EPA;

3. "District Manager" means the District Manager of the appropriate local District Office of the
Ministry, where the Works are geographically located;

4. "EPA" means the Environmental Protection Act, R.S.0. 1990, c.E.19, as amended,;

5. "Equivalent Equipment" means a substituted equipment or like-for-like equipment that meets the
required quality and performance standards of the approved named equipment.

6. "Ministry" means the ministry of the government of Ontario responsible for the EPA and OWRA
and includes all officials, employees or other persons acting on its behalf;

7. "Owner" means Barrhaven Conservancy Development Corporation, and includes its successors
and assignees;

8. "OWRA" means the Ontario Water Resources Act, R.S.0. 1990, c. 0.40 , as amended,;

9. "Works" means the sewage Works described in the Owner's application, and this Approval.
You are hereby notified that this environmental compliance approval is issued to you subject to the terms and
conditions outlined below:
TERMS AND CONDITIONS

1. GENERAL CONDITIONS

1. The Owner shall ensure that any person authorized to carry out work on or operate any aspect of
the Works is notified of this Approval and the conditions herein and shall take all reasonable
measures to ensure any such person complies with the same.
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Except as otherwise provided by these Conditions, the Owner shall design, build, install, operate
and maintain the Works in accordance with the description given in this Approval, and the
application for approval of the Works.

Where there is a conflict between a provision of any document in the schedule referred to in this
Approval and the conditions of this Approval, the conditions in this Approval shall take
precedence, and where there is a conflict between the documents in the schedule, the document
bearing the most recent date shall prevail.

Where there is a conflict between the documents listed in Schedule "A" and the application, the
application shall take precedence unless it is clear that the purpose of the document was to amend
the application.

The conditions of this Approval are severable. If any condition of this Approval, or the
application of any requirement of this Approval to any circumstance, is held invalid or
unenforceable, the application of such condition to other circumstances and the remainder of this
Approval shall not be affected thereby.

2. EXPIRY OF APPROVAL

1.

2.

This Approval will cease to apply to those parts of the Works which have not been constructed
within five (5) years of the date of this Approval.

In the event that completion and commissioning of any portion of the Works is anticipated to be
delayed beyond the specified expiry period, the Owner shall submit an application of extension
to the expiry period, at least twelve (12) months prior to the end of the period. The application
for extension shall include the reason(s) for the delay, whether there is any design change(s) and
a review of whether the standards applicable at the time of Approval of the Works are still
applicable at the time of request for extension, to ensure the ongoing protection of the
environment.

3. CHANGE OF OWNER

1.

The Owner shall notify the District Manager and the Director, in writing, of any of the following
changes within thirty (30) days of the change occurring:

a. change of Owner;
b. change of address of the Owner;
c. change of partners where the Owner is or at any time becomes a partnership, and a copy

of the most recent declaration filed under the Business Names Act, R.S.0O. 1990, c.B17
shall be included in the notification to the District Manager; or
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2.

d. change of name of the corporation where the Owner is or at any time becomes a
corporation, and a copy of the most current information filed under the Corporations
Information Act, R.S.0. 1990, c. C39 shall be included in the notification to the District
Manager.

In the event of any change in ownership of the Works, other than a change to a successor
municipality, the Owner shall notify in writing the succeeding owner of the existence of this
Approval, and a copy of such notice shall be forwarded to the District Manager and the Director.

The Owner shall ensure that all communications made pursuant to this condition refer to the
number at the top of this Approval.

4. OPERATION AND MAINTENANCE

1.

If applicable, any proposed storm sewers or other stormwater conveyance in this Approval can be
constructed but not operated until the proposed stormwater management facilities in this
Approval or any other Approval that are designed to service the storm sewers or other
stormwater conveyance are in operation.

The Owner shall make all necessary investigations, take all necessary steps and obtain all
necessary approvals so as to ensure that the physical structure, siting and operations of the Works
do not constitute a safety or health hazard to the general public.

The Owner shall undertake an inspection of the condition of the Works, at least once a year, and
undertake any necessary cleaning and maintenance to ensure that sediment, debris and excessive
decaying vegetation are removed from the Works to prevent the excessive build-up of sediment,
oil/grit, debris and/or decaying vegetation, to avoid reduction of the capacity and/or permeability
of the Works, as applicable. The Owner shall also regularly inspect and clean out the inlet to and
outlet from the Works to ensure that these are not obstructed.

The Owner shall construct, operate and maintain the Works with the objective that the effluent
from the Works is essentially free of floating and settleable solids and does not contain oil or any
other substance in amounts sufficient to create a visible film, sheen, foam or discoloration on the
receiving waters.

The Owner shall maintain a logbook to record the results of these inspections and any cleaning
and maintenance operations undertaken, and shall keep the logbook at the Owner's administrative
office for inspection by the Ministry. The logbook shall include the following:

a. the name of the Works; and

b. the date and results of each inspection, maintenance and cleaning, including an estimate of the
quantity of any materials removed and method of clean-out of the Works.
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6. The Owner shall prepare an operations manual prior to the commencement of operation of the
Works that includes, but is not necessarily limited to, the following information:

a. operating and maintenance procedures for routine operation of the Works;

b. inspection programs, including frequency of inspection, for the Works and the methods or tests
employed to detect when maintenance is necessary;

c. repair and maintenance programs, including the frequency of repair and maintenance for the Works;

d. contingency plans and procedures for dealing with potential spills and any other abnormal situations
and for notifying the District Manager; and

e. procedures for receiving, responding and recording public complaints, including recording any
follow-up actions taken.

7. The Owner shall maintain the operations manual current and retain a copy at the Owner's
administrative office for the operational life of the Works. Upon request, the Owner shall make
the manual available to Ministry staff.

S. TEMPORARY EROSION AND SEDIMENT CONTROL

1. The Owner shall install and maintain temporary sediment and erosion control measures during
construction and conduct inspections once every two (2) weeks and after each significant storm
event (a significant storm event is defined as a minimum of 25 mm of rain in any 24 hours
period). The inspections and maintenance of the temporary sediment and erosion control
measures shall continue until they are no longer required and at which time they shall be
removed and all disturbed areas reinstated properly.

2. The Owner shall maintain records of inspections and maintenance which shall be made available
for inspection by the Ministry, upon request. The record shall include the name of the inspector,
date of inspection, and the remedial measures, if any, undertaken to maintain the temporary
sediment and erosion control measures.

6. REPORTING

1. One (1) week prior to the start-up of the operation of the Works, the Owner shall notify the
District Manager (in writing) of the pending start-up date.

2. The Owner shall, upon request, make all reports, manuals, plans, records, data, procedures and
supporting documentation available to Ministry staff.
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3. The Owner shall prepare a performance report within ninety (90) days following the end of the
period being reported upon, and submit the report(s) to the District Manager when requested. The
first such report shall cover the first annual period following the commencement of operation of
the Works and subsequent reports shall be prepared to cover successive annual periods following
thereafter. The reports shall contain, but shall not be limited to, the following information:

a. adescription of any operating problems encountered and corrective actions taken;
b. asummary of all maintenance carried out on any major structure, equipment, apparatus, mechanism
or thing forming part of the Works, including an estimate of the quantity of any materials removed

from the Works;

c. asummary of any complaints received during the reporting period and any steps taken to address the
complaints;

d. asummary of all spill or abnormal discharge events; and
e. any other information the District Manager requires from time to time.

7. RECORD KEEPING

1. The Owner shall retain for a minimum of five (5) years from the date of their creation, all records
and information related to or resulting from the operation, maintenance and monitoring activities
required by this Approval.
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Schedule "A"

1. Application for Environmental Compliance Approval, dated August 9, 2022 and received on
August 17, 2022, submitted by Barrhaven Conservancy Development Corporation;

2. Transfer of Review Letter of Recommendation, dated August 17, 2022 and signed by Jeff
Shillington, P.Eng., Senior Poject Manager, Development Review, City of Ottawa , including
the following supporting documents:

a. Final Plans and Specifications prepared by David Schaeffer Engineering Ltd.

b. Pipe Data Form - Watermain, Storm Sewer, Sanitary Sewer, and Forcemain Design
Supplement to Application for Approval for Water and Sewage Works.

c. Hydraulic Design Sheets prepared by David Schaeffer Engineering Ltd.
d. Stormwater Management Report prepared by David Schaeffer Engineering Ltd.
e. Design brief, calculations and specifications prepared by David Schaeffer Engineering Ltd.

3. Email received on August 25, 2022 from Jeff Shillington, City of Ottawa.
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The reasons for the imposition of these terms and conditions are as follows:

1.

Condition 1 is imposed to ensure that the Works are constructed and operated in the manner in
which they were described and upon which approval was granted. This condition is also included
to emphasize the precedence of conditions in the Approval and the practice that the Approval is
based on the most current document, if several conflicting documents are submitted for review.

Condition 2 is included to ensure that, when the Works are constructed, the Works will meet the
standards that apply at the time of construction to ensure the ongoing protection of the
environment.

Condition 3 is included to ensure that the Ministry records are kept accurate and current with
respect to the approved Works and to ensure that subsequent owners of the Works are made
aware of the Approval and continue to operate the Works in compliance with it.

Condition 4 is included as regular inspection and necessary removal of sediment and excessive
decaying vegetation from the Works are required to mitigate the impact of sediment, debris
and/or decaying vegetation on the treatment capacity of the Works. The Condition also ensures
that adequate storage is maintained in the Works at all times as required by the design.
Furthermore, this Condition is included to ensure that the Works are operated and maintained to
function as designed.

Condition 5 is included as installation, regular inspection and maintenance of the temporary
sediment and erosion control measures is required to mitigate the impact on the downstream
receiving watercourse during construction until they are no longer required.

Condition 6 is included to provide a performance record for future references, to ensure that the
Ministry is made aware of problems as they arise, and to provide a compliance record for all the
terms and conditions outlined in this Approval, so that the Ministry can work with the Owner in
resolving any problems in a timely manner.

Condition 7 is included to require that all records are retained for a sufficient time period to
adequately evaluate the long-term operation and maintenance of the Works.

In accordance with Section 139 of the Environmental Protection Act, you may by written notice served upon
me and the Ontario Land Tribunal within 15 days after receipt of this notice, require a hearing by the Tribunal.
Section 142 of the Environmental Protection Act provides that the notice requiring the hearing ("the Notice")
shall state:

a. The portions of the environmental compliance approval or each term or condition in the environmental compliance
approval in respect of which the hearing is required, and;
b. The grounds on which you intend to rely at the hearing in relation to each portion appealed.

Page 11 - NUMBER 4357-CHMQEM



The Notice should also include:

The name of the appellant;

The address of the appellant;

The environmental compliance approval number;

The date of the environmental compliance approval;

The name of the Director, and;

The municipality or municipalities within which the project is to be engaged in.

Sk =

And the Notice should be signed and dated by the appellant.

This Notice must be served upon:

The Director appointed for the purposes of
Part I1.1 of the Environmental Protection Act
Ministry of the Environment,

Registrar*
Ontario Land Tribunal
655 Bay Street, Suite 1500

Toronte. Ontario and Conservation and Parks

? 135 St. Clair Avenue West, 1st Floor
M5G IES Toronto, Ontario
OLT.Registrar@ontario.ca M4V 1P5

* Further information on the Ontario Land Tribunal’s requirements for an appeal can be obtained directly from the Tribunal
at: Tel: (416) 212-6349 or 1 (866) 448-2248, or www.olt.gov.on.ca

The above noted activity is approved under s.20.3 of Part II.1 of the Environmental Protection Act.

DATED AT TORONTO this 1st day of September, 2022

Aziz Ahmed, P.Eng.
Director

appointed for the purposes of Part II.1 of the
Environmental Protection Act

RR/

c: District Manager, MECP Ottawa District Office
Clerk, City of Ottawa (File No. D07-16-20-0021)
Jeff Shillington, P.Eng., Senior Poject Manager, Development Review, City of Ottawa
Kevin Murphy, David Shaeffer Engineering Ltd.
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1.0 INTRODUCTION

To support David Schaeffer Engineering Ltd (DSEL) with their conceptual design submission for the
Barrhaven Conservancy East development lands (Phases 2, 3, 4 and Jock River), Stantec Consulting Ltd
(Stantec) was requested to provide engineering services to complete a water distribution system analysis
for this proposed development located within the City of Ottawa’s (City) South Urban Community (SUC).
The purpose of the analysis is to confirm associated watermain sizing and redundancy needs.

For this assignment, Stantec’s scope of work included the following tasks:

1) Reviewing background information and establishing updated water demands for the
Conservancy East development area based on the most current draft plan;

2) Preparing and submitting a boundary condition request to the City;

3) Preparing a stand-alone hydraulic model of the distribution system within the Conservancy East
lands using boundary conditions provided by the City. The backbone watermain planning model
used for previous planning-level analyses will be used as a base;

4) Assessing Fire Underwriters Survey (FUS) fire flow requirements;

5) Setting up and running model simulations for average day (AVDY), peak hour (PKHR), and
maximum day (MXDY) plus fire flow demands to identify watermain sizing and redundancy
needs required for the water distribution system within the development lands to meet design
criteria; and,

6) Documenting the approach used, findings and recommendations from the analysis.

1.1 STUDY AREA

The study area, referred to as the Barrhaven Conservancy East development lands, is located in the
City’s southwestern suburban neighbourhood of Barrhaven. The lands are situated between
Strandherd Dr to the north, the Jock River to the south, Fraser-Clark Drain to the east, and bisected by
Borrisokane Rd through the western portion. Based on the current site plan provided by DSEL (dated
October 13, 2021) and additional sub-phasing information (dated March 9, 2022), the proposed
development is to be subdivided into four (4) phases, which are further described in Section 1.2. The
proposed development will comprise a total of 782 single family home (SFH) units and 606 townhouse
(MLT) units (consisting of a combination of rear-lane, back-to-back and standard townhouse units) for a
total estimated population of 4,295 persons.

Based on a previously completed serviceability study for these lands (Stantec Consulting Ltd., 2021), this
residential community, which is currently situated adjacent to Pressure Zone 3SW (previously known as
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Zone BARR), is ultimately planned to be serviced by the future Zone SUC. In 2015, the City embarked
on a large initiative to reconfigure the pressure zones servicing Barrhaven and the southern reaches of
Ottawa (i.e., SUC). The City has indicated that the pressure zone reconfiguration is planned to be
completed by the second quarter (Q2) of 2024.The purpose of the zone reconfiguration was to improve
reliability and efficiencies, and to provide increased pumping capacity for future growth. As such, these
development lands are to be serviced by two connections to the existing distribution network, both of
which are currently part of Zone 3SW and will ultimately be part of Zone SUC. These include the
following locations as shown in Figure 1-1:

1) The existing 305 mm stub extending from Chapman Mills Dr (east of Kennedy-Burnett Pond);
and

2) The T-junction on the existing 203 mm watermain at Danson Gardens Grv and Darjeeling Ave.
Both connections would require crossing the Kennedy-Burnett Pond and the Fraser-Clarke Drain.

The City has also suggested that a third connection be considered, which is also illustrated in Figure 1-1.
This potential third connection is located south of the Jock River, at a future 305 mm stub at the
intersection of Flagstaff Dr and Borrisokane Rd, and would require crossing the Jock River to service the
proposed development lands. The serviceability of the development lands using this third connection is
also analyzed herein.

1.2 PHASING OF BARRHAVEN CONSERVANCY EAST

For the purpose of this assessment, development within Barrhaven Conservancy East, as shown in
Figure 1-2, is assumed to occur in the following phasing order:

1) Phase 2 — Comprising 240 SFH units, 98 MLT units and two park areas. The townhouses in this
phase are a combination of rear-lane and standard townhouse units. Phase 2 will consist of
three (3) subphases:

e Phase 2A — Comprising 102 SFH units and one park area.
e Phase 2B — Comprising 129 SFH units.
e Phase 2C — Comprising 9 SFH units, 98 MLT units and one park area.
2) Phase 3 — Comprising 128 SFH units and 197 MLT units. As with Phase 2, these townhouses

are a combination of rear-lane and standard townhouse units. Phase 3 will consist of two (2)
subphases:

e Phase 2D — Comprising 42 SFH units and 47 MLT units.
e Phase 2E — Comprising 86 SFH units and 150 MLT units.

ma \\ca0218-ppfss01\work_group\01-634\active\1634_01660\planning\report\02_scope_change_1\v2\rpt_barrhaven_conservancy_v2_fin_20220602.docx 1.2



BARRHAVEN CONSERVANCY EAST (PHASES 2, 3, 4 & JOCK RIVER): WATER DISTRIBUTION
SYSTEM ANALYSIS

Introduction
June 2, 2022

3) Phase 4 - Comprising 86 SFH units, 311 MLT units and one park area. As with Phase 2 and 3,
the townhouses in this phase are a combination of rear-lane and standard townhouse units, with
additional blocks of back-to-back townhouses; and,

4) Jock River — Comprising 328 SFH units.

As previously mentioned, the development area will ultimately be serviced by the pressure Zone SUC,
once the reconfiguration is complete (planned in Q2 of 2024). As such, the analysis and proposed
watermain sizing and layout documented in this report only considers the Zone SUC servicing conditions.
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2.0 HYDRAULIC ASSESSMENT

The City of Ottawa Water Design Guidelines (City of Ottawa, 2010) and criteria outlined in the 2013 Water
Master Plan (WMP) were used to establish water demands, level of service and pressure objectives
during normal and emergency conditions. As per the City’s design guidelines and recently issued
Technical Bulletin ISTB-2021-03, since this is a new development involving the design of new
watermains, the design shall consider a required fire flow established using the calculation method
published by the Fire Underwriters Survey (FUS).

2.1 SERVICEABILITY

2.1.1 System Pressures

As per the City’s Water Design Guidelines, the desired range of pressure under average day (AVDY),
maximum day (MXDY) and peak hour (PKHR) demands is 345 to 552 kPa (50 to 80 psi) and no less than
276 kPa (40 psi) at ground elevation (i.e., at street level). The maximum pressure at any point in the
water distribution system should not exceed 552 kPa (80 psi); pressure reducing measures are required
to service areas where pressures greater than 552 kPa (80 psi) are anticipated.

Under emergency fire conditions, the system must be able to supply appropriate fire flow while maintaining
a residual pressure of 138 kPa (20 psi).

Figure 2-1 shows the elevations of each model junction based on the site’s current grading plan. These
range from 92.4 m to 93.5 m.

2.1.2 Fire Flows

The City requires a fire flow assessment to be completed to demonstrate that local watermains can provide
the objective fire flows. The detailed FUS Guidelines (long method; 1999 Version) was used to calculate
the objective fire flows. Based on site plan information provided, the following characteristics were
considered in the FUS calculations:

¢ All townhouse units will be of typical construction (e.g., wood frame, limited combustible building
contents); firewalls are to be added where required to meet the study area’s target fire flow;

e Single family home units will generally be of typical (wood frame) construction except where a
break in fire area is required to meet the study area’s target fire flow. At such locations, units will
be of ordinary construction as described in the FUS guidelines.

o With side yard separation distances of < 3.0 m between SFH units, the current site layout

would contain several large blocks of contiguous SFH units if all were to be of wood
frame construction. It is our understanding that the current rearyard setback for all SFH
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products will be 4.5 m, which in most locations throughout the development area results
in rearyard separation distances of less than 10 m. As such, the City’s cap of
10,000 L/min, as per Technical Bulletin ISDTB-2018-02, does not apply to these areas
and measures such as separating fire areas with units of ordinary construction is required
to meet the study area’s target fire flow;

e All buildings will have 2 stories above grade (with basements more than 50% below ground level);
¢ Buildings are not sprinklered; and,

e Setbacks between adjacent units are greater than 3.0 m, with the exception of some proposed
SFH units.

o Per the FUS Guidelines, units with setbacks less than 3.0 m and of wood frame
construction will be considered a single fire area.

Based on the latest site plan dated October 2021 and subsequent architectural changes, the required fire
flow (RFF) for the governing unit design (rear-lane townhouses, RLTH) was calculated to be 13,000 L/min
(217 L/s). This is based on the understanding that, as previously noted, ordinary construction SFH units
will be used to separate SFH blocks into fire areas that result in RFFs no greater than 13,000 L/min.
Similarly, townhouse blocks will also have firewalls to limit fire areas such that the resulting RFFs will be
no greater than 13,000 L/min. The local watermains must therefore be able to provide a minimum fire
flow of 13,000 L/min at a residual pressure of 20 psi. The FUS fire flow calculations for the governing unit
design and to meet the target fire flow are provided in Appendix A.

2.1.3 Water Age
As per the City of Ottawa Design Guidelines, watermains should not be oversized as this may pose water
quality degradation, assessed in terms of water age. The Design Guidelines recommend the following:

e Atotal travel time of 5 days or less during average day demand; and

e A maximum residence time of 8 days.
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2.2 GROWTH PROJECTIONS

The estimated residential population for Barrhaven Conservancy East was estimated based on projected
household sizes as per population densities (or persons per unit, PPU) specified in the City’s Water Design

Guidelines.

Table 2-1 shows the estimated number of units per phase of these development lands and the projected
populations based on the distribution of residential types. The total number of units is estimated to be
1,388 with a residential population of 4,295 persons.

Table 2-1: Estimated Unit Counts and Populations for Barrhaven Conservancy East

Phase Sub Phase Unit Types Units PPU Population
Singles 102 3.4 347

2A Towns 0 2.7 0

Singles 129 3.4 439

2 2B Towns 0 2.7 0
26 Singles 9 3.4 31

Towns 98 27 265

Phase 2 Sub-total 338 - 1,081

oD Singles 42 3.4 143

Towns 47 27 127

3 oF Singles 86 3.4 292
Towns 150 2.7 405

Phase 3 Sub-total 325 - 967

Singles 86 3.4 292

4 Towns 311 2.7 840

Phase 4 Sub-total 397 - 1,132

Singles 328 3.4 1,115

Jock River (JR) Towns 0 2.7 0

JR Phase Sub-total 328 - 1,115

Total 1,388 4,295
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2.3 DEMAND PROJECTIONS

Due to the size of the service area, the criteria outlined in the City’s Water Design Guidelines and recently
issued Technical Bulletin ISTB-2021-03 were followed to establish water demands in Barrhaven
Conservancy East. As the buildout population of the proposed development is 4,925 (i.e., greater than
3,000), the City’s Water Design Guidelines refer to the MECP Guidelines for consumption rates. The
MECP Guidelines provide a consumption rate range of 270 L/cap/day to 450 L/cap/day. The City’s Water
Design Guidelines consumption rates for subdivisions of 501 to 3,000 persons fall within that range and
are therefore applicable. The demand rates and peaking factors from the Water Design Guidelines and
Technical Bulletin ISTB-2021-03 were applied to the population projections presented in Table 2-1 based
on land-use.

For residential land-use, SFH and MLT units were assigned an average day (AVDY) consumption rate of
280 L/cap/d. To determine maximum day (MXDY) demands, the AVDY demands were multiplied by a
residential peaking factor of 2.5. Peak hour (PKHR) demands were established by multiplying MXDY
demands by a residential peaking factor of 2.2. The projected AVDY, MXDY and PKHR demands were
distributed to the model nodes by phase (and sub-phase) for the corresponding demand scenario.

Estimated AVDY, MXDY and PKHR demand projections are summarized in Table 2-2.

Table 2-2: Estimated Demand Projections for Barrhaven Conservancy East

Phase Sub-Phase Unit Types AVDY (L/s) | MXDY (L/s) | PKHR (L/s)
oA Singles 1.12 2.81 6.18

Towns 0 0 0

oB Singles 1.42 3.55 7.82

2 Towns 0 0 0
2C Singles 0.10 0.25 0.55

Towns 0.86 2.14 4.72

Phase 2 Sub-total 3.50 8.75 19.26

2D Singles 0.46 1.16 2.55

Towns 0.41 1.03 2.26

3 oF Singles 0.95 2.37 5.21
Towns 1.31 3.28 7.22

Phase 3 Sub-total 3.13 7.84 17.24

Singles 0.95 2.37 5.21

4 Towns 2.72 6.80 14.97

Phase 4 Sub-total 3.67 9.17 20.18

Singles 3.61 9.04 19.88

Jock River (JR) Towns 0 0 0

JR Phase Sub-total 3.61 9.04 19.88

Total 13.92 34.80 76.55
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24 MODEL DEVELOPMENT

Innovyze’s InfoWater (Suite 12.4, Update #9) was used to create a stand-alone hydraulic model of the
water distribution system within the proposed development area for this analysis. The model was
developed to reflect the most current site plan, including proposed watermain layout (based on proposed
road alignment) and water demands.

Watermains added to the model were assigned Hazen-Williams coefficients (“C-Factors”) in accordance
with the City’s Water Design Guidelines. These factors are listed in Table 2-3.

Table 2-3: Hazen-Williams Coefficients by Watermain Size

Watermain Diameter (mm) Coefficient
152 100
203 - 305 110
350 - 600 120
> 600 130

2.4.1 Boundary Conditions

The proposed subdivision has two connection points to the existing water distribution system; the option
to add a third connection point is also assessed (see Section 1.1). The boundary conditions provided by
the City include hydraulic gradeline (HGL) values for Zone SUC servicing conditions. Values are
provided in Appendix B and summarized in Table 2-4, and have been simulated in the hydraulic model
using fixed head reservoirs to which HGLs have been applied for the respective demand scenarios.

Differences in HGL between connections 1 and 2 are observed under higher demand scenarios. While
under AVDY and PKHR conditions, these differences are small (0.2 m or less), under MXDY+FF and
AVDY+FF conditions, these differences increase to approximately 4 m. This is likely due to the fact that
the Connection 1 is connected to a 305 mm diameter along Chapman Mills Dr, whereas Connection 2 is
to a 203 mm diameter along Darjeeling Ave, and the two connection points are interconnected by a
203 mm diameter watermain along Danson Gardens Grv.

If the existing watermain along Danson Gardens Grv is upgraded to a 305 mm diameter watermain, the
discrepancies in HGL between Connection 1 and Connection 2 decrease. A second set of boundary
conditions (two connections with upgrades) reflecting these conditions was provided by the City.

Finally, a third set of boundary conditions was provided by the City, reflecting conditions with three
connection points to the existing water distribution system. These boundary conditions do not consider
any upgrades between Connection 1 and Connection 2, and as such the HGLs differ by 3.5 to 3.7 m
under MXDY+FF and AVDY+FF conditions.
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Notes:

(1)

©)
(4)

®)

Table 2-4: HGL Boundary Conditions

HGL (m)
Zone SUC Servicing Conditions

Two Connections(®

Demand Scenario

Connection 1 (" Connection 2 @
AVDY 150.0 150.0
PKHR 144 .2 144.0
AVDY +FF 138.7 135.1
MXDY+FF 137.0 133.2

Two Connections with Upgrades®

Demand Scenario

Connection 1 (" Connection 2 @
AVDY 149.5 149.5
PKHR 1441 1441
AVDY +FF 138.6 139.8
MXDY+FF 136.8 138.1

Three Connections®

Demand Scenario Connection 1 (" Connection 2 @ Connection 3 ©®
AVDY 149.5 149.5 149.5
PKHR 144.5 144 .4 142.0

AVDY +FF 138.6 135.1 137.4
MXDY+FF 1371 133.4 134.8

Ground elevation @ Connection 1 (Chapman Mills Dr) = 92.8 m.

Ground elevation @ Connection 2 (Danson Gardens Grv / Darjeeling Ave) = 91.8 m.

Ground elevation @ Connection 3 (Flagstaff Dr) = 92.1 m.

Upgrades to existing water distribution required to increase HGL at Connection 2; upsize existing 203 mm diameter
watermain on Danson Gardens Grv to a 305 mm diameter watermain.

For scenarios where ultimate conditions will include three connections, the boundary conditions for two connections
(without upgrades) were used when only Connections 1 and 2 are in place, i.e., for modelling Phases 2 and 3.
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24.2 Proposed Watermain Sizing & Layout

Two layouts and sizing of the watermains within the proposed development are presented. The first
layout (Option A) is required to service the development if only two connections to the water distribution
system (Connection 1 and Connection 2) are made. The second layout (Option B) is required to service
the development if a third connection (south of the Jock River) is introduced.

2.4.2.1 Option A: Watermain Sizing & Layout for Two Connections

The layout and sizing of the watermains within the proposed development for a scenario with two ultimate
connections to the water distribution system are shown in Figure 2-2. The same layout and sizing are
required with upgrades to the water distribution system along Danson Gardens Grv.

The network is proposed to consist of 152 mm, 203 mm, 305 mm, and 406 mm diameter watermains, with
the 305 mm and 406 mm watermains acting as the hydraulic backbone throughout the development
lands. The 406 mm diameter watermains run west from connections 1 and 2, interconnect at the east
side of the development lands and continue westward across Borrisokane Rd into the Phase 4 lands. The
406 mm diameter watermains can thus serve as backbone if future developments extend further
westward. Additional backbone loops added for reliability will be 305 mm watermains. The remaining local
watermains will be 152 mm and 203 mm diameter watermains.

The dead-end watermain in the Phase 4 cul-de-sac is proposed to be 203 mm stepping down to 152 mm.
Using the traditional “point load assumption” modelling approach to sizing new watermains, the resulting
diameter that would be required to provide a fire flow of 13,000 L/min would be larger than the maximum
of 152 mm specified in the City’s design guidelines for dead-end watermains. As such, to optimize sizing
of this watermain, the alternative procedure outlined in Appendix | (Guidelines on Coordination of Hydrant
Placement with Required Fire Flow) of the City’s Technical Bulletin ISDTB-2018-02 was employed.
Additional nodes were added to the model network to represent hydrant locations, to which hydrant flows
from Table 1 of Appendix | were applied. To achieve a fire flow of 13,000 L/min, two Class AA hydrants
within 75 m (each with an assumed maximum flow capacity of 5,700 L/min) and an additional Class AA
hydrant between 75 m and 150 m (with an assumed maximum flow capacity of 3,800 L/min) of the
furthest unit along the cul-de-sac would provide a total fire flow of 15,200 L/min (i.e., > the RFF of
13,000 L/min). Other hydrant spacing combinations in accordance with the City’s Technical Bulletin
ISDTB-2018-02 can also achieve a total fire flow greater than the RFF of 13,000 L/min.

For reliability, the second backbone feed (305 mm) is redirected north then west (i.e., north of the
standard and rear-lane townhouse blocks) across to the Phase 4 lands. This alignment provides
reliability of service to the lands west of Borrisokane Rd in the event of a failure at the current intersection
of the backbone feeds situated within the Borrisokane Rd ROW. System reliability is further discussed in
Section 3.3. West of Borrisokane Rd, the 305 mm section of backbone will serve as a service connection
to future adjacent development. There are no direct Phase 4 property service connections anticipated
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along this temporary dead-end section of watermain; therefore, it is recommended that this section be
isolated until it is required to provide flow to adjacent future lands.

2.4.2.2 Option B: Watermain Sizing & Layout for Three Connections

The layout and sizing of the watermains within the proposed development for a scenario with three
ultimate connections to the water distribution system are shown in Figure 2-3.

The layout of the watermains is the same as in Option A (with two connections). However, with the third
connection, the entire backbone can be reduced to 305 mm diameter watermains at all three connection
points and throughout the development lands. The remaining watermain sizes are unchanged from
Option A, with local watermains of 152 mm and 203 mm diameter watermains.

Based on the proposed phasing, the implementation of the third connection could be delayed until the
development of the Phase 4 lands, west of Borrisokane Rd.
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3.0 HYDRAULIC MODELLING RESULTS

Hydraulic modelling was completed for interim phasing conditions and ultimate buildout conditions of the
development lands, under SUC servicing conditions, to verify how the network would respond. The
following sub-sections present the modelling results under AVDY, PKHR, and MXDY+FF demands, plus
under emergency conditions in the event of a watermain break at key points within the proposed network.
Detailed modelling results for all scenarios are provided in Appendix D.

3.1 AVERAGE DAY & PEAK HOUR DEMANDS

Under AVDY demands with two connections to the water distribution system, maximum modelled
pressures for each interim phase and buildout conditions are 82 psi. With three connections to the water
distribution system, maximum modelled pressures for each interim phase and buildout conditions are
81 to 82 psi. These maximum pressures exceed the City’s maximum pressure objective of 80 psi. As per
the Ontario Building Code (OBC) in areas that may be occupied, the static pressure at any fixture shall
not exceed 80 psi. Where pressures do exceed 80 psi, pressure control measures such as pressure
reducing valves (PRVs) shall be considered.

Under PKHR demands with two connections to the water distribution system, minimum modelled
pressures for each interim phase and buildout conditions are 72 psi. With three connections to the water
distribution system, minimum modelled pressures for each interim phase and buildout conditions are also
72 psi. These pressures fall within the desired pressure range of 50 to 80 psi.

3.2 MAXIMUM DAY PLUS FIRE FLOW

MXDY+FF demands were applied for the two connections and the three connections scenarios. Each
phase was included sequentially to verify network response as the development phases are constructed
and occupied.

With two connections to the water distribution system, available fire flow throughout each interim phase
and buildout conditions were above the required 13,000 L/min throughout the network. Likewise, with
three connections to the water distribution system, available fire flow throughout each interim phase and
buildout conditions were above the required 13,000 L/min throughout the network. To optimize the sizing
of the dead-end watermain in the Phase 4 cul-de-sac and to reduce potential water quality issues
associated with a large-diameter dead-end watermain, the alternative procedure outlined in Appendix | of
ISDTB-2018-02 was employed, as described in Section 2.4.2. As such, placing two Class AA hydrants
within 75 m of the furthest unit along the cul-de-sac (each with an assumed maximum flow capacity of
5,700 L/min), and two Class AA hydrants between 75 m and 150 m (each with an assumed maximum
flow capacity of 3,800 L/min), satisfies the fire flow requirement of 13,000 L/min for units along this cul-de-
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sac. Other hydrant spacing combinations in accordance with the City’s Technical Bulletin ISDTB-2018-02
may be implemented to achieve a total fire flow greater than the RFF of 13,000 L/min.

These results show that the proposed watermain sizing and layout meet serviceability requirements with
two connections to the water distribution system without requiring further upstream upgrades along
Danson Gardens Grv. Nonetheless, these upgrades would still be beneficial, as they would provide
consistent HGLs between the two connection points.

3.3 RELIABILITY

As per the City of Ottawa Design Guidelines, the system must be able to provide average day demand
plus fire flow (AVDY+FF) while meeting serviceability requirements during a major failure (i.e., watermain
break). To assess reliability and resiliency against major failures, a number of reliability scenarios were
completed to confirm sufficient pressure and flow can be achieved during a major failure. These
scenarios included the following and are shown in Figure 3-1 (for Option A, with two connections) and in
Figure 3-2: Reliability Analysis Watermain Break Locations — Option B

(for Option B, with three connections):
1) Break Scenario 1 — Break in the backbone watermain from Connection 1;
2) Break Scenario 2 — Break in the backbone watermain from Connection 2;

3) Break Scenario 3 — Break in backbone watermain at the northwest edge of the large Phase 2
(Phase 2C) park;

4) Break Scenario 4 — Break along the east-west backbone watermain, immediately west of
Borrisokane Rd;

5) Break Scenario 5 — Break in the south backbone watermain through Phase 2 lands, immediately
east of Borrisokane Rd;

6) Break Scenario 6 — Break in the north backbone watermain through Phase 2 lands, immediately
west of Borrisokane Rd; and,

7) Break Scenario 7 (for Option B only) — Break in the backbone watermain from Connection 3
(crossing the Jock River).

Under break scenario 1, all junctions meet their respective required fire flows, both for Option A (with two
connections) and Option B (with three connections).

Under break scenario 2, all junctions meet their respective required fire flows, both for Option A (with two
connections) and Option B (with three connections).
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Under break scenario 3, all junctions meet their respective required fire flows, both for Option A (with two
connections) and Option B (with three connections). However, under the current phasing plan, a second
feed would still be required to service the Phase 2 service area west of the park area (sub-phase 2C;
containing more than 50 properties) in the interim until sufficient looping can be provided through the
subsequent Phase 3 (sub-phase 2E) if current phasing plans remain unchanged. It is thus recommended
that sub-phase 2C be developed after sub-phase 2E, to provide sufficient looping. However, some
alternatives could be considered to proceed with sub-phase 2C in accordance with the City’s Design
Guidelines. First, if the construction of the rear-lane townhouse units (refer to Figure 1-2) under sub-
phase 2C are delayed until sufficient looping is provided, 55 units will remain as part of sub-phase 2C. As
per the City’s Design Guidelines, up to 75 units can be serviced on a temporary basis by a dead-end
water (or a single feed in this case), given that all pressure and demand objectives are met, and it will be
looped by a future phase within 2 years. As such, the 55 units could be serviced from the single feed,
given that a second loop is provided in a timely matter (2 years). Alternatively, delaying the construction
of 6 other units, in addition to the rear-lane townhouses, to avoid the creation of a vulnerable service area
(i.e., less than 50 units under sub-phase 2C until sufficient looping is provided) could be considered.

Under break scenario 4, all junctions meet their respective required fire flows, both for Option A (with two
connections) and Option B (with three connections).

Under break scenario 5, all junctions meet their respective required fire flows, both for Option A (with two
connections) and Option B (with three connections).

Under break scenario 6, all junctions meet their respective required fire flows, both for Option A (with two
connections) and Option B (with three connections).

Under break scenario 7, all junctions meet their respective required fire flows. This break scenario would
only occur if Option B (watermain layout with third connection across the Jock River) is selected.

3.4 WATER AGE

Water age is calculated as the total pipe volume divided by the AVDY demand. For sizing Option A (with
two connections), water age is highest (1.56 days) when Phase 2 is built. The water age upon buildout is
0.67 days. For sizing Option B (with three connections), water age is highest (1.05 days) when Phase 2 is
built. The water age upon buildout is 0.57 days.

It should be noted that no water age boundary conditions at the connection points were available,
therefore the total water age from the source or last point of rechlorination cannot be assessed.
Nonetheless, this analysis shows that the residence time of water within the development lands does not
exceed the limits per the City’s Design Guidelines, and as such water age issues within the development
are not anticipated.

Detailed calculations are provided in Appendix E.
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4.0

CONCLUSION AND RECOMMENDATIONS

A water distribution system hydraulic analysis was completed for the Barrhaven Conservancy East
development lands. The purpose of this analysis was to confirm associated watermain sizing and
redundancy needs. Based on the hydraulic analysis, the following conclusions and recommendations
were made:

Based on the most current site plan layout, the estimated AVDY, MXDY and PKHR demand
projections for the development lands are 13.92 L/s, 34.80 L/s, and 76.55 L/s, respectively.

The required fire flow for the governing unit design (rear-lane townhouses) was calculated to be
13,000 L/min (217 L/s). This is based on the understanding that ordinary construction single-
family housing (SFH) units will be used to separate SFH blocks into fire areas that result in
required fire flows (RFFs) no greater than 13,000 L/min. Similarly, townhouse blocks will have
firewalls to limit fire areas such that the resulting RFFs will be no greater than 13,000 L/min.

o As the watermain sizing presented herein is based on an RFF of 13,000 L/min, the final
design of the units should meet the requirements for this RFF, per the FUS Guidelines.

Two watermain layout and sizing are proposed:

o The first option (Option A) would involve two connections to the water distribution system; the
proposed sizing is recommended to include 406 mm diameter watermains from connections
1 and 2 as the hydraulic backbone of the network, with 305 mm diameter watermains for
backbone looping. Watermains along local right-of-ways would be 152 mm and 203 mm
diameter watermains. The dead-end watermain in the cul-de-sac at the western extent of the
development would be 152 mm diameter. The proposed layout and sizing in shown in
Figure 2-2.

o The second option (Option B) would involve three connections to the water distribution
system, with the third connection requiring crossing the Jock River. The proposed layout
within the development is similar to Option A; the proposed sizing is recommended to include
305 mm diameter watermains for the hydraulic backbone of the network. Watermains along
local right-of-ways would be 152 mm and 203 mm diameter watermains. The dead-end
watermain in the cul-de-sac at the western extent of the development would be 152 mm
diameter. The proposed layout and sizing in shown in Figure 2-3.

The serviceability of the development lands was analysed, considering that they would be
serviced by the pressure zone SUC.

As part of the currently proposed watermain layout, the backbone watermain is proposed to
extend west along the northern edge of the Phase 4 lands to serve as a service connection to
future adjacent development. There are no direct Phase 4 property service connections
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anticipated along this temporary dead-end section of watermain; therefore, it is recommended
that this section be isolated until it is required to provide flow to adjacent future lands.

Under AVDY demand conditions, model results using boundary conditions provided by the City
exceed the allowable maximum pressure of 80 psi in accordance with the City of Ottawa Design
Guidelines. As per the OBC, the static pressure at any fixture shall not exceed 80 psi, in areas
that may be occupied. Where pressures do exceed 80 psi, pressure control measures such as
PRVs installed immediately downstream of the isolation valve to the home/building shall be
considered.

Under PKHR demand conditions, the minimum pressures are in accordance with the City’s
system pressure requirements.

Under MXDY+FF demand conditions, the target required fire flow of 13,000 L/min can be
achieved through the proposed network for all phases when the alternative procedure outlined in
the Appendix | of ISDTB-2018-02 is applied to the dead-end watermain in the western extent of
the development lands.

If Option A (servicing with two connections) is selected, watermain upgrades along Danson
Gardens Grv are recommended to provide similar HGLs at the two connection points under a fire
flow scenario.

To satisfy and improve system reliability in the event of an emergency break scenario at key
points in the network, a second backbone feed was redirected north then west (i.e., north of the
standard and rear-lane townhouse blocks) across to the Phase 4 lands. However, under the
current phasing plan, a second feed would still be required to service the Phase 2 service area
west of the park area (sub-phase 2C, containing more than 50 properties) in the interim until
sufficient looping can be provided through the subsequent Phase 3 (sub-phase 2E) if current
phasing plans remain unchanged. It is recommended that sub-phase 2C be developed after sub-
phase 2E, to provide sufficient looping. However, sub-phase 2C could be serviced on an interim
basis, from the single feed, given that the rear-lane townhouses proposed under sub-phase 2C
are delayed until sufficient looping is provided. Alternatively, delaying the construction of 6 other
units, in addition to the rear-lane townhouses, could be considered for sub-phase 2C, to avoid the
creation of a vulnerable service area.

A water age analysis shows that the residence time of water within the development lands does
not exceed the limits per the City’s Design Guidelines. No water age boundary conditions at the
connection points were available, therefore the total water age from the source or last point of
rechlorination cannot be assessed. As such, water age issues within the development are not
anticipated.
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A1



@ Stantec

Notes:

Stantec Project #:
Project Name:
Date:

Data inputted by:
Data reviewed by:

FUS Fire Flow Calculation

163401660

Barrhaven Conservancy
November 29, 2021
Jasmin Sidhu, P.Eng.

Calculations based on: "Water Supply for Public Fire Protection" by Fire
Underwriters' Survey, 1999

Fire Flow Calculation #: 1
Building Type/Description/Name: Residential

Single family house (SFH) block based on draft site plan dated September 20, 2021. Area assumes largest SFH unit size.
Minimum spatial separation between the backs of adjacent units is <10m (i.e., City's cap of 10,000 L/min as per Technical Bulletin ISDTB-2018-02 does not apply).
Assumed wood frame construction.
Target fire flow = 13,000 L/min. Requires a maximum of 2 adjacent consecutive wood frame construction units.

Table A: Fire Underwriters Survey Determination of Required Fire Flow - Long Method

Multiplier Value Total Fire
Step Task Term Options Associated with Choose: Used Unit Flow
Option (L/min)
Framing Material
Choose Frame Used icodlRrame S
1 for Construction of Ordinary construction 1
Unit Coefficient refated to 13 bustible constructi 08 Wood Frame 15 m
ni type of construction (C) |Non-combustible construction . .
Fire resistive construction (< 2 hrs) 0.7
Fire resistive construction (> 2 hrs) 0.6
Choose Type of Floor Space Area
2 :0“5:’"9 (iff EH;tE':ef Single Family 2
umber of Units Per . — - . . .
TH Block) Type of Housing Townhouse - indicate # of units 1 Single Family 2 Units
Other (Comm, Ind, Apt etc.) 1
2.2 # of Storeys Number of Floors/Storeys in the Unit (do not include basement if 50% below grade): 2 2 Storeys
Enter Average Floor 158
3 Area of Unit or Block Average Floor Area (A) (non-fire resistive construction): 158
of Units Square Metres (m2) Area in Square
Obtain Total Meters (mz)
3.1 Effective Building Total Effective Building Area (# of Storeys x Average Floor Area of Unit x # of Units): 632 632
Area
4 Obta;:lln Req.l::‘rethlre Required Fire Flow (without reductions or increases per FUS) (F = 220 * C * VA) 8.000
ow w'_ ou Round to nearest 1,000 L/min ’
Reductions
5 App'.y Fa°t°r.s Reductions/Increases Due to Factors Affecting Burning
Affecting Burning
Non-combustible -0.25
Choose Occupancy content Limited combustible -0.15
51 Combustibility of |hazard reduction or Combustible 0 Limited combustible -0.15 N/A 6,800
Building Contents |surcharge Free burning 015
Rapid burning 0.25
Ad te Sprinkl f to NFPA13 -0.3
Sprinkler reduction equate Sprintder conjorms 1o None 0 N/A 0
None 0
Choose Reduction Water supply is standard for sprinkler and fire dept. 201 Wat i t
5.2 | Due to Presence of |Water Supply Credit hose line ) ater supply IS nol 0 N/A 0
. - standard or N/A
Sprinklers Water supply is not standard or N/A 0
Sprinkler Supervision  [Sprinkler system is fully supervised -0.1 Sprinkler not fully
" ; 0 N/A 0
Credit Sprinkler not fully supervised or N/A 0 supervised or N/A
Front Yard 20.1t030.1m 0.1
Choose Separation . Ny
Side Yard (Left 0 to 3.0 0.25
5.3 Distance Between Exposure Dllstance ide Yard (Left) 0 °m 0.75 m 5,100
Units Between Units Rear Yard 3.1t0 10.0m 02
Side Yard (Right) 0 to 3.0m 0.25
Total Required Fire Flow, rounded to nearest 1,000 L/min, with max/min limits applied:| 12,000
Obtain Required Fire Total Required Fire Flow (above) in L/s: 200
6 Flow, Duration &
Volume Required Duration of Fire Flow (hrs) 2.50
Required Volume of Fire Flow (m®)| 1,800

Stantec Consulting Ltd.




@ Stantec

Notes:

FUS Fire Flow Calculation

Stantec Project #: 163401660
Project Name: Barrhaven Conservancy
Date: November 29, 2021
Data inputted by: Jasmin Sidhu, P.Eng.

Data reviewed by:

Calculations based on: "Water Supply for Public Fire Protection" by Fire
Underwriters' Survey, 1999

Fire Flow Calculation #: 2
Building Type/Description/Name: Residential

Single family house (SFH) block based on draft site plan dated September 20, 2021. Area assumes largest SFH unit size.
Minimum spatial separation between the backs of adjacent units is <10m (i.e., City's cap of 10,000 L/min as per Technical Bulletin ISDTB-2018-02 does not apply).
Assumed ordinary construction (i.e., more than 2/3 of the buildings' exterior walls are made of brick of masonry veneer).

Target fire flow = 13,000 L/min. Requires a maximum of 5 adjacent consecutive ordinary construction units.

Table A: Fire Underwriters Survey Determination of Required Fire Flow - Long Method

Multiplier Value Total Fire
Step Task Term Options Associated with Choose: Used Unit Flow
Option (L/min)
Framing Material
Choose Frame Used \Wood Frame 15
1 for Construction of Ordinary construction 1
Unit Coefficient related to N bustibl tructi 0.8| Ordinary construction 1 m
ni type of construction (C) |Non-combustible construction . ry
Fire resistive construction (< 2 hrs) 0.7
Fire resistive construction (> 2 hrs) 0.6
Choose Type of Floor Space Area
2 :0“5:’"9 (iff EH;tE':ef Single Family 5
umber of Units Per . — - . . .
TH Block) Type of Housing Townhouse - indicate # of units 1 Single Family 5 Units
Other (Comm, Ind, Apt etc.) 1
2.2 # of Storeys Number of Floors/Storeys in the Unit (do not include basement if 50% below grade): 2 2 Storeys
Enter Average Floor 158
3 Area of Unit or Block Average Floor Area (A) (non-fire resistive construction): 158
of Units Square Metres (m2) Area in Square
Obtain Total Meters (mz)
341 Effective Building Total Effective Building Area (# of Storeys x Average Floor Area of Unit x # of Units): 1,580 1,580
Area
4 Obta;:lln Req.l::‘rethlre Required Fire Flow (without reductions or increases per FUS) (F = 220 * C * VA) 9.000
ow w'_ ou Round to nearest 1,000 L/min ’
Reductions
5 App'.y Fa°t°r.s Reductions/Increases Due to Factors Affecting Burning
Affecting Burning
Non-combustible -0.25
Choose Occupancy content Limited combustible -0.15
51 Combustibility of |hazard reduction or Combustible 0 Limited combustible -0.15 N/A 7,650
Building Contents |surcharge Free burning 015
Rapid burning 0.25
Ad te Sprinkl f to NFPA13 -0.3
Sprinkler reduction equate Sprintder conjorms 1o None 0 N/A 0
None 0
Choose Reduction Water supply is standard for sprinkler and fire dept. 01 Wat i t
5.2 | Due to Presence of |Water Supply Credit hose line ) ater supply Is nol 0 N/A 0
. - standard or N/A
Sprinklers Water supply is not standard or N/A 0
Sprinkler Supervision  [Sprinkler system is fully supervised -0.1 Sprinkler not fully
" ; 0 N/A 0
Credit Sprinkler not fully supervised or N/A 0 supervised or N/A
Front Yard 20.1t030.1m 0.1
Choose Separation . Ny
Side Yard (Left 0 to 3.0 0.25
5.3 Distance Between Exposure Dllstance ide Yard (Left) 0 °m 0.75 m 5,738
Units Between Units Rear Yard 3.1t0 10.0m 02
Side Yard (Right) 0 to 3.0m 0.25
Total Required Fire Flow, rounded to nearest 1,000 L/min, with max/min limits applied:| 13,000
Obtain Required Fire Total Required Fire Flow (above) in L/s: 217
6 Flow, Duration &
Volume Required Duration of Fire Flow (hrs) 2.75
Required Volume of Fire Flow (m®)| 2,145

Stantec Consulting Ltd.




FUS Fire Flow Calculation Calculations based on: "Water Supply for Public Fire Protection" by Fire
@ Stantec

Underwriters' Survey, 1999

Stantec Project #: 163401660
Project Name: Barrhaven Conservancy Fire Flow Calculation #: 3
Date: May 10, 2022 Building Type/Description/Name: Residential
Data inputted by: Christéne Razafimaharo
Data reviewed by: Jasmin Sidhu, P.Eng.

Maximum GFA for a STND TH fire area to achieve a required fire flow (RFF) of 13,000 L/min.

Notes: Target fire flow = 13,000 L/min. Fire walls required at the back to achieve RFF.
Table A: Fire Underwriters Survey Determination of Required Fire Flow - Long Method
Multiplier Value Total Fire
Step Task Term Options Associated with Choose: Used Unit Flow
Option (L/min)
Framing Material
Choose Frame Used WoodlFrame 5
1 for Construction of Ordinary construction 1
Unit Coefficient related to g bustible constructi 038 Wood Frame 15 m
type of construction (C) |Non-combustible construction . .
Fire resistive construction (< 2 hrs) 0.7
Fire resistive construction (> 2 hrs) 0.6
Choose Type of Floor Space Area
2 :WS:‘Q (iff EH’ ET:EF Single Family 1] - sicato o
umber of Units Per . — P ownhouse - indicate # of .
TH Block) Type of Housing Townhouse - indicate # of units 5 i 5 Units
Other (Comm, Ind, Apt etc.) 1
2.2 # of Storeys Number of Floors/Storeys in the Unit (do not include basement if 50% below grade): 2 2 Storeys
Enter Average Floor 82
3 Area of Unit or Block Average Floor Area (A) (non-fire resistive construction): 82
of Units Square Metres (m2) Area in Square
Obtain Total Meters (mz)
3.1 Effective Building Total Effective Building Area (# of Storeys x Average Floor Area of Unit x # of Units): 820 820
Area
4 Obta:In Req}:::ethlre Required Fire Flow (without reductions or increases per FUS) (F = 220 * C * VA) 9.000
ow w'_ ou Round to nearest 1,000 L/min ’
Reductions
5 Appl.y Facmr.s Reductions/Increases Due to Factors Affecting Burning
Affecting Burning
Non-combustible -0.25
Choose Occupancy content Limited combustible -0.15
51 Combustibility of |hazard reduction or Combustible 0 Limited combustible -0.15 N/A 7,650
Building Contents |surcharge Free burning 0.15
Rapid burning 0.25
Adequate Sprinkler conforms to NFPA13 -0.3
Sprinkler reduction d P None 0 N/A 0
None 0
Choose Reduction Water supply is standard for sprinkler and fire dept. .
. -0.1
5.2 | Due to Presence of |Water Supply Credit hose line WELEr Sy 8 e 0 N/A 0
" - standard or N/A
Sprinklers Water supply is not standard or N/A 0
Sprinkler Supervision  |Sprinkler system is fully supervised -0.1 Sprinkler not fully
N R 0 N/A 0
Credit Sprinkler not fully supervised or N/A 0 supervised or N/A
Front Yard 20.1t030.1m 0.1
Choose Separation . Ny
Side Yard (Left, 3.1 t0 10.0 0.2
53 Distance Between Exposure D|§tance ide Yard (Left) ? m 0.6 m 4,590
Units Between Units Rear Yard Fire Wall 0.1
Side Yard (Right) 3.1 to 10.0m 0.2
Total Required Fire Flow, rounded to nearest 1,000 L/min, with max/min limits applied:| 12,000
Obtain Required Fire Total Required Fire Flow (above) in L/s: 200
6 Flow, Duration &
Volume Required Duration of Fire Flow (hrs) 2.50
Required Volume of Fire Flow (m®)| 1,800

Stantec Consulting Ltd.




FUS Fire Flow Calculation Calculations based on: "Water Supply for Public Fire Protection" by Fire
@ Stantec

Underwriters' Survey, 1999

Stantec Project #: 163401660
Project Name: Barrhaven Conservancy Fire Flow Calculation #: 4
Date: September 29, 2021 Building Type/Description/Name: Residential
Data inputted by: Tom Westwood, P.Eng
Data reviewed by: Jasmin Sidhu, P.Eng.

Governing rear lane townhouse (RLTH) block based on draft site plan dated September 20, 2021. Block consists of 5 RLTH units where minimum spatial separation between the

Notes: backs of adjacent units is <10m and gross floor area of block is > 600m 2 (i.e., City's cap of 10,000 L/min as per Technical Bulletin ISDTB-2018-02 does not apply).
Table A: Fire Underwriters Survey Determination of Required Fire Flow - Long Method
Multiplier Value Total Fire
Step Task Term Options Associated with Choose: Used Unit Flow
Option (L/min)
Framing Material
Choose Frame Used icodlRrame S
1 for Construction of Ordinary construction 1
Unit Coefficient refated to 13 bustible constructi 08 Wood Frame 15 m
ni type of construction (C) |Non-combustible construction . .
Fire resistive construction (< 2 hrs) 0.7
Fire resistive construction (> 2 hrs) 0.6
Choose Type of Floor Space Area
2 :0“5:’"9 (iff EH}E’:M Single Family il - sioate fof
umber of Units Per . — R ownhouse - indicate # o .
TH Block) Type of Housing Townhouse - indicate # of units 5} S 5 Units
Other (Comm, Ind, Apt etc.) 1
2.2 # of Storeys Number of Floors/Storeys in the Unit (do not include basement if 50% below grade): 2 2 Storeys
Enter Average Floor 78
3 Area of Unit or Block Average Floor Area (A) (non-fire resistive construction): 78
of Units Square Metres (m2) Area in Square
Obtain Total Meters (mz)
341 Effective Building Total Effective Building Area (# of Storeys x Average Floor Area of Unit x # of Units): 780 780
Area
4 Obta;:lln Req.l::‘rethlre Required Fire Flow (without reductions or increases per FUS) (F = 220 * C * VA) 9.000
ow w'_ ou Round to nearest 1,000 L/min ’
Reductions
5 App'.y Fa°t°r.s Reductions/Increases Due to Factors Affecting Burning
Affecting Burning
Non-combustible -0.25
Choose Occupancy content Limited combustible -0.15
51 Combustibility of |hazard reduction or Combustible 0 Limited combustible -0.15 N/A 7,650
Building Contents |surcharge Free burning 015
Rapid burning 0.25
Ad te Sprinkl f to NFPA13 -0.3
Sprinkler reduction equate Sprintder conjorms 1o None 0 N/A 0
None 0
Choose Reduction Water supply is standard for sprinkler and fire dept. 201 Wat i t
5.2 | Due to Presence of |Water Supply Credit hose line ) ater supply IS nol 0 N/A 0
. - standard or N/A
Sprinklers Water supply is not standard or N/A 0
Sprinkler Supervision  [Sprinkler system is fully supervised -0.1 Sprinkler not fully
" ; 0 N/A 0
Credit Sprinkler not fully supervised or N/A 0 supervised or N/A
Front Yard 20.1t030.1m 0.1
Choose Separation . Ny
Side Yard (Left 3.1t0 10.0 0.2
5.3 Distance Between Exposure Dllstance ide Yard (Left) 0 m 0.7 m 5,355
Units Between Units Rear Yard 3.1t0 10.0m 02
Side Yard (Right) 3.1to0 10.0m 0.2
Total Required Fire Flow, rounded to nearest 1,000 L/min, with max/min limits applied:| 13,000
Obtain Required Fire Total Required Fire Flow (above) in L/s: 217
6 Flow, Duration &
Volume Required Duration of Fire Flow (hrs) 2.75
Required Volume of Fire Flow (m°®)| 2,145

Stantec Consulting Ltd.




FUS Fire Flow Calculation

Calculations based on: "Water Supply for Public Fire Protection" by Fire
Underwriters' Survey, 1999

@ Stantec

Stantec Project #: 163401660
Project Name: Barrhaven Conservancy
Date: September 29, 2021

Fire Flow Calculation #: 5
Building Type/Description/Name: Residential

Notes:

Data inputted by: Tom Westwood, P.Eng
Data reviewed by: Jasmin Sidhu, P.Eng.
Governing back-to-back townhouse (B2B TH) block based on draft site plan dated September 20, 2021. Block consists of 10 B2B TH units separated by one fire wall, resulting in a

fire area comprising 5 units with no spatial separation between the backs of adjacent units and gross floor area of block is > 600m 2 (i.e., City's cap of 10,000 L/min as per Technical
Bulletin ISDTB-2018-02 does not apply).
Target Fire Flow = 13,000 L/min. Fire walls required at the back to achieve target fire flow.

Table A: Fire Underwriters Survey Determination of Required Fire Flow - Long Method
Multiplier Value Total Fire
Step Task Term Options Associated with Choose: Used Unit Flow
Option (L/min)
Framing Material
Choose Frame Used icodlRrame S
1 for Construction of Ordinary construction 1
Unit Coefficient refated to 13 bustible constructi 08 Wood Frame 15 m
ni type of construction (C) |Non-combustible construction . .
Fire resistive construction (< 2 hrs) 0.7
Fire resistive construction (> 2 hrs) 0.6
Choose Type of Floor Space Area
2 :0“5:’"9 (iff EH}E’:M Single Family il - sioate fof
umber of Units Per . — R ownhouse - indicate # o .
TH Block) Type of Housing Townhouse - indicate # of units 5} S 5 Units
Other (Comm, Ind, Apt etc.) 1
2.2 # of Storeys Number of Floors/Storeys in the Unit (do not include basement if 50% below grade): 2 2 Storeys
Enter Average Floor 78
3 Area of Unit or Block Average Floor Area (A) (non-fire resistive construction): 78
of Units Square Metres (m2) Area in Square
Obtain Total Meters (mz)
341 Effective Building Total Effective Building Area (# of Storeys x Average Floor Area of Unit x # of Units): 780 780
Area
4 Obta;:lln Req.l::‘rethlre Required Fire Flow (without reductions or increases per FUS) (F = 220 * C * VA) 9.000
ow w'_ ou Round to nearest 1,000 L/min ’
Reductions
5 Appl.y Facmr.s Reductions/Increases Due to Factors Affecting Burning
Affecting Burning
Non-combustible -0.25
Choose Occupancy content Limited combustible -0.15
51 Combustibility of |hazard reduction or Combustible 0 Limited combustible -0.15 N/A 7,650
Building Contents |surcharge Free burning 0.15
Rapid burning 0.25
Ad te Sprinkl f to NFPA13 -0.3
Sprinkler reduction Sguate Sprincer coniorms 1o None 0 N/A 0
None 0
Choose Reduction Water supply is standard for sprinkler and fire dept. .
. -0.1
5.2 | Due to Presence of |Water Supply Credit hose line WELEr Saly 8 e 0 N/A 0
" - standard or N/A
Sprinklers Water supply is not standard or N/A 0
Sprinkler Supervision  |Sprinkler system is fully supervised -0.1 Sprinkler not fully
N R 0 N/A 0
Credit Sprinkler not fully supervised or N/A 0 supervised or N/A
Front Yard 3.1t0 10.0m 0.2
Choose Separation . Ny
Side Yard (Left, 20.1 to 30.1 0.1
53 Distance Between Exposure D|§tance ide Yard (Left) 0 m 0.6 m 4,590
Units Between Units Rear Yard 3.1t010.0m 0.2
Side Yard (Right) 20.1 to 30.1m 0.1
Total Required Fire Flow, rounded to nearest 1,000 L/min, with max/min limits applied:| 12,000
Obtain Required Fire Total Required Fire Flow (above) in L/s: 200
6 Flow, Duration &
Volume Required Duration of Fire Flow (hrs) 2.50
Required Volume of Fire Flow (m®)| 1,800

Stantec Consulting Ltd.
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Boundary Conditions
Barrhaven Conservancy East

Provided Information

. Demand
Scenario
L/min L/s
Average Daily Demand 832 13.87
Maximum Daily Demand 2,080 34.67
Peak Hour 4,576 76.27
Fire Flow Demand #1 13,000 216.67
Location

€




c“‘

Results — Existing Conditions BSDY

Connection 1 — Chapman Mills Dr.

Demand Scenario Head (m) | Pressure’ (psi)
Maximum HGL 158.7 93.7
Peak Hour 142.6 70.7
Basic Day plus Fire 1 131.2 54.5

Ground Elevation = 92.8 m

Connection 2 — Danson Gardens Grove / Darjeeling Ave.

Demand Scenario Head (m) | Pressure! (psi)
Maximum HGL 158.7 95.1
Peak Hour 142.5 72.1
Basic Day plus Fire 1 127.6 50.9
Ground Elevation = 91.8 m

Connection 3 — Flagstaff Dr.
Demand Scenario Head (m) | Pressure! (psi)
Maximum HGL 158.6 94.5
Peak Hour 142.1 71.1
Basic Day plus Fire 1 129.9 53.7
Ground Elevation = 92.1 m

Results — Existing Conditions MXDY

Connection 1 — Chapman Mills Dr.
Demand Scenario Head (m) | Pressure! (psi)
Maximum HGL 157.0 91.2
Peak Hour 137.6 63.7
Max Day plus Fire 1 140.1 67.2

Ground Elevation = 92.8 m




Connection 2 — Danson Gardens Grove / Darjeeling Ave.

Demand Scenario Head (m) | Pressure’ (psi)

Maximum HGL 157.0 92.7

Peak Hour 137.6 65.0

Max Day plus Fire 1 136.4 63.4

Ground Elevation = 91.8 m

Connection 3 — Flagstaff Dr.

Demand Scenario Head (m) | Pressure’ (psi)

Maximum HGL 156.8 91.9

Peak Hour 136.9 63.7
137.7 64.8

Max Day plus Fire 1

Ground Elevation = 92.1 m

Results — SUC Zone Reconfiquration BSDY

Connection 1 — Chapman Mills Dr.

Basic Day plus Fire 1

Demand Scenario Head (m) | Pressure’ (psi)

Maximum HGL 149.5 80.7

Peak Hour 147.3 77.5
138.6 65.1

Ground Elevation = 92.8 m

Connection 2 — Danson Gardens Grove / Darjeeling Ave.

Demand Scenario Head (m) | Pressure’ (psi)
Maximum HGL 149.5 82.1

Peak Hour 147.3 78.9
Basic Day plus Fire 1 135.1 61.5
Ground Elevation = 91.8 m

Connection 3 — Flagstaff Dr.

Demand Scenario Head (m) | Pressure’ (psi)
Maximum HGL 149.5 81.5
Peak Hour 146.9 77.9
Basic Day plus Fire 1 137.4 64.3

Ground Elevation = 92.1 m

Results — SUC Zone Reconfiguration MXDY

Connection 1 — Chapman Mills Dr.

Max Day plus Fire 1

Demand Scenario Head (m) | Pressure! (psi)

Maximum HGL 147.9 78.3

Peak Hour 144.5 73.4
1371 62.9

Ground Elevation = 92.8 m




Connection 2 — Danson Gardens Grove / Darjeeling Ave.

Demand Scenario Head (m) | Pressure! (psi)
Maximum HGL 147.9 79.7
Peak Hour 144.4 74.7
Max Day plus Fire 1 133.4 59.1

Ground Elevation =91.8 m

Connection 3 — Flagstaff Dr.

Demand Scenario Head (m) | Pressure’ (psi)
Maximum HGL 147.5 78.8
Peak Hour 142.0 71.0
Max Day plus Fire 1 134.8 60.6

Ground Elevation = 92.1 m

Notes

1. As per the Ontario Building Code in areas that may be occupied, the static pressure at any fixture
shall not exceed 552 kPa (80 psi.) Pressure control measures to be considered are as follows, in
order of preference:

a. If possible, systems to be designed to residual pressures of 345 to 552 kPa (50 to 80 psi)
in all occupied areas outside of the public right-of-way without special pressure control
equipment.

b. Pressure reducing valves to be installed immediately downstream of the isolation valve in
the home/ building, located downstream of the meter so it is owner maintained.

Disclaimer

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



Provided Information

Boundary Conditions

Barrhaven Conservancy East

. Demand
Scenario Jmin 5
Average Daily Demand 832 13.87
Maximum Daily Demand 2,080 34.67
Peak Hour 4,576 76.27
Fire Flow Demand #1 13,000 216.67

Location

Scenario 1 Results — Existing Conditions BSDY

Connection 1 — Chapman Mills Dr.

Demand Scenario Head (m) | Pressure’ (psi)
Maximum HGL 158.7 93.7
Peak Hour 142.5 70.7
Basic Day plus Fire 1 131.0 54.2

Ground Elevation = 92.8 m




Connection 2 — Danson Gardens Grove / Darjeeling Ave.

Demand Scenario Head (m) | Pressure! (psi)
Maximum HGL 158.7 95.1
Peak Hour 142.5 72.1
Basic Day plus Fire 1 127.4 50.6

Ground Elevation =91.8 m

Scenario 1 Results — Existing Conditions MXDY

Connection 1 — Chapman Mills Dr.

Demand Scenario Head (m) | Pressure! (psi)
Maximum HGL 157.0 91.2
Peak Hour 137.5 63.5
Max Day plus Fire 1 139.6 66.5

Ground Elevation = 92.8 m

Connection 2 — Danson Gardens Grove / Darjeeling Ave.

Demand Scenario Head (m) | Pressure’ (psi)
Maximum HGL 157.0 92.6
Peak Hour 137.5 64.9
Max Day plus Fire 1 135.8 62.5

Ground Elevation =91.8 m

Scenario 1 Results — SUC Zone Reconfiguration BSDY

Connection 1 — Chapman Mills Dr.

Demand Scenario Head (m) | Pressure! (psi)
Maximum HGL 150.0 81.3
Peak Hour 147.6 77.9
Basic Day plus Fire 1 138.7 65.2

Ground Elevation = 92.8 m

Connection 2 — Danson Gardens Grove / Darjeeling Ave.

Demand Scenario Head (m) | Pressure! (psi)
Maximum HGL 150.0 82.8
Peak Hour 147.6 79.2
Basic Day plus Fire 1 135.1 61.5

Ground Elevation =91.8 m

Scenario 1 Results — SUC Zone Reconfiguration MXDY

Connection 1 — Chapman Mills Dr.

Demand Scenario Head (m) | Pressure’ (psi)
Maximum HGL 148.6 79.3
Peak Hour 144.2 73.0
Max Day plus Fire 1 137.0 62.8

Ground Elevation = 92.8 m




Connection 2 — Danson Gardens Grove / Darjeeling Ave.

Demand Scenario Head (m) | Pressure! (psi)
Maximum HGL 148.6 80.7
Peak Hour 144.0 74.2
Max Day plus Fire 1 133.2 58.8

Ground Elevation =91.8 m

Scenario 2 Results — Existing Conditions BSDY

Connection 1 — Chapman Mills Dr.

Demand Scenario Head (m) | Pressure’ (psi)
Maximum HGL 158.7 93.7
Peak Hour 142.5 70.7
Basic Day plus Fire 1 131.2 54.5

Ground Elevation = 92.8 m

Connection 2 — Danson Gardens Grove / Darjeeling Ave.

Demand Scenario Head (m) | Pressure’ (psi)
Maximum HGL 158.7 93.7
Peak Hour 142.5 70.7
Basic Day plus Fire 1 132.4 57.6

Ground Elevation =91.8 m

Scenario 2 Results — Existing Conditions MXDY

Connection 1 — Chapman Mills Dr.

Demand Scenario Head (m) | Pressure! (psi)
Maximum HGL 157.0 91.2
Peak Hour 137.5 63.6
Max Day plus Fire 1 139.9 66.9

Ground Elevation = 92.8 m

Connection 2 — Danson Gardens Grove / Darjeeling Ave.

Demand Scenario Head (m) | Pressure! (psi)
Maximum HGL 157.0 92.6
Peak Hour 137.5 65.0
Max Day plus Fire 1 141.1 70.1

Ground Elevation =91.8 m

Scenario 2 Results — SUC Zone Reconfiquration BSDY

Connection 1 — Chapman Mills Dr.

Demand Scenario Head (m) | Pressure! (psi)
Maximum HGL 149.5 80.7
Peak Hour 147.3 77.5
Basic Day plus Fire 1 138.6 65.1

Ground Elevation = 92.8 m




Connection 2 — Danson Gardens Grove / Darjeeling Ave.

Demand Scenario Head (m) | Pressure! (psi)
Maximum HGL 149.5 80.7
Peak Hour 147.3 77.5
Basic Day plus Fire 1 139.8 68.2

Ground Elevation =91.8 m

Scenario 2 Results — SUC Zone Reconfiguration MXDY

Connection 1 — Chapman Mills Dr.

Demand Scenario Head (m) | Pressure’ (psi)
Maximum HGL 147.9 78.3
Peak Hour 144 .1 72.9
Max Day plus Fire 1 136.8 62.6

Ground Elevation = 92.8 m

Connection 2 — Danson Gardens Grove / Darjeeling Ave.

Demand Scenario Head (m) | Pressure! (psi)
Maximum HGL 147.9 79.7
Peak Hour 1441 74.3
Max Day plus Fire 1 138.1 65.8

Ground Elevation =91.8 m

Notes

1. The watermain on Darjeeling Ave. was upsized to a 300mm diameter pipe between Danson
Gardens Grove and Jockvale Road during Scenario 2 for modelling purposes.

2. As per the Ontario Building Code in areas that may be occupied, the static pressure at any fixture
shall not exceed 552 kPa (80 psi.) Pressure control measures to be considered are as follows, in
order of preference:

a.

Disclaimer

If possible, systems to be designed to residual pressures of 345 to 552 kPa (50 to 80 psi)
in all occupied areas outside of the public right-of-way without special pressure control
equipment.

Pressure reducing valves to be installed immediately downstream of the isolation valve in
the home/ building, located downstream of the meter so it is owner maintained.

The boundary condition information is based on current operation of the city water distribution system. The
computer model simulation is based on the best information available at the time. The operation of the
water distribution system can change on a regular basis, resulting in a variation in boundary conditions.
The physical properties of watermains deteriorate over time, as such must be assumed in the absence of
actual field test data. The variation in physical watermain properties can therefore alter the results of the
computer model simulation. Fire Flow analysis is a reflection of available flow in the watermain; there may
be additional restrictions that occur between the watermain and the hydrant that the model cannot take into

account.
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163401660 - Barrhaven Conservancy
Model Results - AVDY

Option A -2 Connections - Phase 2 (2A, 28, 2C) Option A -2 c“""““"';,’h:‘s':‘z”&i’v“z";’z‘é“} Danson Gardens Grv - Option B - 3 Connections - Phase 2 (2A, 28, 2C)
Junction 10| Demand (Lis) | _Head (m) | Pressure (ps) | | Junction D | Demand (L/s) | _Head (m) _| Pressure (ps Junction 10| _Demand (Lis) | _Head (m) | Pressure
Maximum 17 750, 1.74| [Maximum 17 1495 5| [Maximum 17 750,
Minimum 0 15 0.3: Minimum 0 149.5( 79.61 | |Minimum 0 4
7 5 0.32| [Jot 7 1495 1] [d01 7 50.
J02 0 5 0.9 J02 0 149.5( 2| [J02 0 5
105 7 5 1.43] [105 7 1495 2] [105 7 50.
J06 )7 5 1.5 J06 7 149.5( 6| [JO6 )7 5
07 11 5 1.73] [07 11 1495 07 1 50.
J08 11 5 1.60| [J08 11 149.5( J08 11 5
08 1 5 1.00] [108 1 1495 09 1 50.
10 11 5 1.34 10 11 149.5( 10 11 5
11 1 5( 1.23 11 1 149.5( 5 11 1 150.
12 1 5 1.09 12 1 149.5( 3 12 1 5
15 7 5 1.28] [415 7 1495 57] [u15 7 9.
158 0 5 1.74| |J158 0 149.5( 03] |J158 0 4
16 5 142 [116 1495 16 49,
17 5 1.27 17 149.5( 17 4
178 5 1.36] [s178 1495 178 29,
18 5 1.06 18 149.5( 18 4
[1180 5 1.57] [s180 1495 [1180 49,
[J182 5 1.68] [J182 149 51 [J182 4
184 5 1.74] [s184 1495 3| [s184 49,
186 5 1.2 186 149.5( 4 186 4
19 1 5 0.84] |10 1 1495 3 [s1e 1 49,
J20 il 5 1.3° J20 il 149.5( 0| [J20 il 4
21 1 5 1.16] [s21 1 1495 5| [i21 1 49,
J22 il 5 1.2° J22 il 149.5( 0| [J22 il 4
) 1 5 134 [123 1 1495 3] [i23 1 49,
4 il 5 1.4 J24 il 149.5( 6 4 il 4
5 1 5 1.36] [125 1 1495 4] [i25 1 49,
6 il 5 1.4 J26 il 149.5( 4 6 il 4
7 1 5 1.58] [127 1 1495 7] [i27 1 29,
J28 il 5 1.5° J28 il 149.5( J28 il 4
129 5 151 [120 1495 120 49,
J30 5 1.44| [J30 149.5( J30 4
331 7 5 1.57] [131 7 1495 331 7 49,
J32 )7 5 1.4 J32 7 149.5( J32 )7 4
3 7 5 1.70] [133 7 1495 3 7 9.
4 )7 5 1.5 4 7 149.5( 4 )7 4
5 5 1.53] [135 1495 5 49,
6 5 1.6 6 149.5( 6 4
7 5 113 [337 1495 42| 537 49,
J38 5 1.2¢ J38 149.5( 5¢ J38 4
39 5 1.26] [130 1495 54] [13 29,
40 5 1.1 )40 149.5( 4 40 5
46 1 5 1.16] [sa6 1 1495 45| 16 1 50.
)48 1 5 1.2( )48 1 149.5( 49 48 1 5
75 1 5 1.28] [475 1 1495 57] [z 1 9.
76 il 5 1.4 76 il 149.5( 74 76 il 4
77 5 17] [77 1495 46| a7 49,
78 5 1.33 78 149.5( 6: 78 4
o 5 141 [i70 1495 o 49,
)4 5 1.51 )4 149.5( 4 4
5 5 1.74] [105 1495 1 5 49,
6 5 1.61 6 149.5( 0. 6 4
7 5 1.37] [s07 1495 0. 7 29,
J98 5 1.54| [J98 149.5( 0. J98 4




163401660 - Barrhaven Conservancy

Model Results - AVDY

Option A - 2 Connections - Phase 2 (2A, 2B, 2C) + Phase 3 (2D, 2E)

Option A - 2 Connections with Upgrades on Danson Gardens Grv -

Phase 2 (2A, 2B, 2C) + Phase 3 (2D, 2E)

Option B - 3 Connections - Phase 2 (2A, 2B, 2C) + Phase 3 (2D, 2E)

Junction 1D_|_Demand (Lis) Head (m| Pressure (psi) Junction 1D_|_Demand (Lis) Head (m) Pressure (psi Junction 1D_|_Demand (Lis) Head (m) Pressure (psi)
Maximum 5 150, 173 | [Maximum 5 1495 2| [Maximum 5 149, 171
Minimum 0 4 0.3: Minimum 0 149.4¢ 79.61 | [Minimum 0 4 0.30.
401 7 5 032| [J01 7 1495 1] [d01 7 49 0.30
J02 0 5 0.9: J02 0 149.5( 2| [J02 0 4 0.91
405 7 5 1.42] [J05 7 1495 1] [s05 7 49 141
JOB 7 5 1.5; JOB 7 149.5( 6| [JOB 7 4 1.55
J07 11 5 1.72] [s07 11 1495 1] [Jo7 11 49, 1.71
J08 11 5 1 J08 11 149.5( 8| [J08 11 4 1.58
409 11 5 0 11 1495 7| [0 11 49 0
10 11 5 4 1 11 149.5( 3 1 11 4 3
100 15 4 0| [ 15 1494 8| [J100 15 49

101 15 4 5 1 15 149.4¢ 4 101 15 4
[J102 15 4 4] [0 15 149.4 13| [3102 15 49

103 15 4 1 15 149.4¢ 97 103 15 4

11 1 5( 1 11 1 149.5( 52 11 1 149 1
12 1 5 1 12 1 149.5( 37 12 1 4 1
15 7 5 1 15 7 14956 57| [J15 7 49 1
[J153 5 4 0. [J153 5 149.4¢ 0¢ [J153 5 4 0.
158 0 4 1.73] [J158 0 1494 02| [J158 0 49 171
16 7 5 1.44 16 7 149.5( T 16 7 4 1.42
17 7 5 1.27] [917 7 1495 56| [J17 7 49 1.2
174 5 4 1.02 174 5 149.4¢ 3 174 5 4 1.0(
176 5 4 1.14] [J176 5 1494 43] [3176 5 49 1
178 8 4 1.35 178 8 149.4¢ 4 178 8 4 1

1 5 1.05] [s18 14956 4| [J18 49 1

1 4 1.56 180 149.4¢ 5 1180 4 1
1, 4 1.68 182 149.4¢ 7 182 149 1

1 4 1.73 184 149.4¢ 2 184 4 1

1 4 1.25| [J186 149.4 54| [J186 49 1

1 5 0.84 1 149.5( 13 1 4 0.
2 1 5 1.31] [s2t 1 1495 60| [J2 1 49 1
12 1 5 1.15 12 1 149.5( 44 12 1 4 1
22 1 5 121 [s22 1 1495 50| [J22 1 49 1
J23 1 5 1.34] |J23 1 149.5( 63| |J23 1 4 1
924 1 5 1.46] [s24 1 1495 75| [J24 1 49 1.4
J25 1 5 1.35] |J25 1 149.5( 64| |J25 1 4 1
126 1 5 1.45] 126 1 1495 74| [J26 1 49, 1
J27 1 5 1.58| |J27 1 149.5( 87| |J27 1 4 1
128 5 151 [s28 1495 80| [J28 49 1
J29 5 1.51] |J29 149.5( 8 J29 4 1
430 7 5 1.44] [330 7 1495 73| [J30 7 49 1
J31 7 5 1.56] |J31 7 149.5( 8 J31 7 4 1
432 7 5 1.47] [332 7 1495 5| [432 7 49 1.45
J33 7 5 1.69| |J33 7 149.5( 8| [J33 7 4 1.68
434 7 5 157 [s34 7 1495 434 7 49 155
J35 7 5 1.52] |J35 7 149.5( J35 7 4 1.51
436 7 5 1.65] [J36 7 1495 36 7 49 164
J37 8 4 1.12] |J37 8 149.4¢ 4 J37 8 4 1.10
438 8 4 1.25] [s38 8 1494 38 8 49 123
J39 8 4 1 J39 8 149.4¢ J39 8 4 1.23
J4( 11 5( 1 J4( 11 149.5( J4( 11 149 1.1
14 11 5 1 14¢ 11 149.5( 4 11 4 1.1
J4¢ 11 5( 1 14¢ 11 149.5( J4¢ 11 149 1.1
7! 10 5 1 7 10 149.5( 17t 10 4 1.26
7 10 5 1.45] [J7¢ 10 1495 74| [J7e 10 49 1.4
17 10 5 1.17 17 10 149.5( 6 17 10 4 1

7 o7 5 32| [J7¢ o7 1495 1] a7 o7 49

17¢ 07 5 17¢ 07 149.5( 0 17¢ 07 4

8 15 4 8 15 1494 7| |8 15 49

8" 15 4 8" 15 149.4¢ 8 8" 15 4

82 15 4 82 15 1494 13| [182 15 49

J83 15 4 J83 15 149.4¢ 34| |J83 15 4

484 15 5 84 15 14956 21| [J84 15 49

J85 15 4 J85 15 149.4¢ 31| |J85 15 4

86 15 4 1.24] [s86 15 1494 53| [J86 15 49 1
J87 15 4 1 JB7 15 149.4¢ 48| |J87 15 4 1
88 15 4 88 15 1494 34| [J8 15 49

J89 15 5 J89 15 149.5( 34| |J89 15 4

490 15 5 490 15 14956 17| [490 15 49

J91 15 4 J91 15 149.4¢ J91 15 4

492 4 492 1494 192 49

J93 4 J93 149.4¢ J93 4

494 4 151 [s94 1494 494 49 1.4
J95 4 1.73| |J95 149.4¢ J95 4 1.7
496 4 1.61] [s96 1494 496 49 1.5
J97 4 1.36] |J97 149.4¢ J97 4 1.34
498 4 153 [s98 1494 498 49 150




163401660 - Barrhaven Conservancy
Model Results - AVDY

Option A -2 Connections - Phase 2 (2A, 2B, 2C) + Phase 3 (2D, 2E) + Option A - 2 Connections with Upgrades on Danson Gardens Grv - Option B - 3 Connections - Phase 2 (2A, 2B, 2C) + Phase 3 (2D, 2E) +
Phase 4 Phase 2 (2A, 2B, 2C) + Phase 3 (2D, 2E) + Phase 4 Phase 4
Junction ID_|_Demand (Ls) Head (m Pressure (psi) Junction ID_|_Demand (Ls) Head (m) Pressure (psi Junction ID_| Demand (Ls) Head (m) Pressure (psi)
Maximum 5 150, 72| [Maximum 5 149.5 1] [Maximum 5 149.4 8
Minimum 0 4 0.31| Minimum 0 149.4 79.60 | |Minimum 0 49,41 79.5
Jot 7 4 031] [J 7 149.4 o] [Jo1 7 49.4 5¢
402 0 4 092| [J02 0 149.4: 1] [Jo2 0 49.4 2
405 7 4 1.42| [J05 7 149.4 1] [Jos 7 49,4
J06 7 4 1.56] [J06 7 149.4: 5] [06 7 49.4
407 11 4 1.72| [Jo7 11 149.4 1] [J07 11 49.4
J08 11 4 1.59| [J08 1 149.4 8| [08 11 49.4
409 11 5 08] [Jo: 11 1495 7] [Jo 11 49,4
10 11 5 34] [11 1 149.5 3] [a1 11 49.4
100 15 4 ol [u1 15 149.4 7] [3100 15 49.41
101 15 4 4l [1 15 149.4 101 15 49.41
[J102 15 4 3] [o1 15 149.4 12| [J102 15 49.41 1
[J103 15 4 7] [1 15 149.4 96] [s103 15 49.41 9:
100 11 4 1 11 149.4 24| [J109 11 49,4 2
11 11 5 1 1 149.5 51] [s11 11 49.4 5
11 1 4 1.13| [J11 1 149.4 42| [J11 11 49,4 4
11 11 4 1.20| [J11 1 149.4 49] [s11 11 49.41 4
11 1 4 11 1 149.4 30] [11 11 49.41 37
11 11 4 11 1 149.4 30] [s11 11 49.41 29
11 1 4 7] [a11 1 149.4 16| [J11 1 49.41 15
11 11 4 11 1 149.4 13| [a11 11 49.41 12
11 1 4 11 1 149.4 7] [11 11 49,4 6
11 11 4 11 1 149.4 o] [J11 11 49.41 9
118 1 4 1 118 1 149.4 9] [J118 11 49,4 7
119 11 4 1 119 1 149.4 1] [J11e 11 49.41 0
1 1 5 1.08| [J12 11 149.5 7] [J12 11 49,4
120 11 4 1.23| [J120 1 149.4 [J120 11 49.41
121 1 4 1.03| [J121 1 149.4 [J121 1 49.41
[J122 11 4 087| [J122 1 149.4 [J122 11 49.41
123 11 4 1.01] [J123 11 149.4 123 1 49.41
124 11 4 1.15| [J124 1 149.4 4] [124 11 49.41
[J125 11 4 1.34] [J125 11 149.4 [J125 1 49.41
[J128 00 4 1.69| [J128 00 149.4 [J128 00 49.41
120 11 4 1.67] [J129 11 149.4 [J120 11 49.41 04
130 11 4 1.45| [J130 1 149.4 [J130 11 49.41
[J131 11 4 1.57] [1131 11 149.4 [J131 1 49.41 B4
132 11 4 41| [J132 1 149.4 132 11 49.41
133 1 4 1.50| [J133 1 149.4 133 11 49,4 7
134 11 4 1.62| [J134 1 149.4 134 11 49.41 9
135 1 4 1.72| [J135 1 149.4 1| [135 11 49,4 [
136 11 4 1.50| [J136 1 149.4 8| [J136 11 49.41 8
137 1 4 1.51| [J137 1 149.4 0] [J137 11 49,4 7
14 11 4 1.63| [J14 1 149.4: 2| [s14 11 49.41 91
[J15 07 4 1.28| [J15 07 149.4 57] [15 07 49.41 55
[J153 15 4 0.76] [J153 15 149.4 05] [s153 15 49.41 04
[J154 1 4 1.35| [J154 1 149.4 64] [Ji54 1 49.41 63
[J155 1 4 1.47| [J155 1 149.4 76] [s155 1 49.41 74
[J156 0 4 1.23| [J156 0 149.4 51 [Ji56 0 49.41 50
158 0 4 1.72| [J158 0 149.4 o1] [s158 0 49.41 00
1 4 1.43] [J1 149.4 72| [J1 49.41 7
162 4 084] [J162 149.4 162 49.41 1
164 4 0.91] [J164 149.4 164 49.41 1
166 4 0.73] [J166 149.4 166 49.41 0
168 4 1.01] [J168 149.4 168 49.41 2
1 4 1.26] [J1 149.4: 1 49.41 5.
170 4 050] [J170 149.4 79] [4170 49,4 7
172 4 084] [J172 149.4 13| [s172 49.41 1
174 4 1.01] [J174 149.4 30] [si74 49.41 2
176 4 1.13| [J176 149.4 176 49.41
178 4 1.34] [J178 149.4 178 49.41
18 4 1.04] [J18 149.4: I 49.41
[J180 4 1.55| [J180 149.4 4] [J180 49.41
182 4 1.67| [J182 149.4 6| [J182 49.41
184 4 1.72| [J184 149.4 1| [J184 49,4
186 4 1.24| [J186 149.4 3] [J186 49.41
188 4 088| [J188 149.4 17| [J188 49.41 1
1 4 083 [J1 149.4: 12| o1 49.41 1
2 1 4 1.30| [J2t 1 149.4 59] [J2 1 49.41 5¢
2 1 4 1.14] [J2 1 149.4: 43] [52 1 49.41 4
22 1 4 1 22 1 149.4 49| |J22 1 49.41 4
J23 1 4 1 23 1 149.4: 62] [123 1 49.41 6
J24 1 4 1 J24 1 149.4 74] 324 1 49.41 7:
J25 1 4 1 425 1 149.4: 63] [125 1 49.41 6:
J26 1 4 1 J26 1 149.4 73] [J26 1 49.41 7:
J27 1 4 1 J27 1 149.4: 86] [127 1 49.41 8:
J28 4 1 J28 149.4 79] [J28 49.41 7
129 4 1 129 149.4: 79] [120 49.41 7
430 7 4 1 430 7 149.4 72| [430 7 49.41 7
31 7 4 1 31 7 149.4: 85] [s31 7 49.41 E
432 7 4 1 432 7 149.4 5| [s32 7 49.41
433 7 4 1 433 7 149.4: 8| [133 7 49.41
434 7 4 1 434 7 149.4 5] 34 7 49.41 84
435 7 4 1 435 7 149.4: 1] [J35 7 49.41
436 7 4 1.65| [J36 7 149.4 4] [s36 7 49.41
437 8 4 1.11] [J37 8 149.4: 40] [s37 8 49.41
438 8 4 1.24] [J38 8 149.4 438 8 49.41
439 8 4 1.24] [J39 8 149.4 439 8 49.41
0 11 5 111 11 149.5 0 11 49.4
1 11 4 1.30 1 149.4: 1 11 49.41
1 4 1.34 1 149.4 1 49.41
11 4 1.2 1 149.4: 11 49.41
1 4 1.4 1 149.4 14 1 49,4 7
11 4 1.2 1 149.4 11 49.41 6
1 5 1.1 1 149.5 1 49,4 14
1 5 1.1 1 149.5 1 49.4 H
75 1 4 1.27| [J75 1 149.4 56] [75 1 49.41 55
76 1 4 1.44] [J76 1 149.4: 73] [76 1 49.41 72
77 1 4 1.16] [J77 1 149.4 77 i 49,4 14
78 0 4 1.31| [J78 0 149.4: 78 0 49.41
79 07 4 1.40| [J79 07 149.4 79 07 49.41
480 15 4 097] [80 15 149.4: 480 15 49.41
J81 15 4 0 81 15 149.4 J81 15 49.41
482 15 4 083] [182 15 149.4: 482 15 49.41
3 15 4 1.04] [J83 15 149.4 3 15 49.41
4 15 4 092| [J84 15 149.4 4 15 49.41
5 15 4 1.01] [J85 15 149.4 5 15 49.41
6 15 4 1.23| [J86 15 149.4: 6 15 49.41
7 15 4 1.19| [J87 15 149.4 47| [J87 15 49.41 4
488 15 4 1.04] [J88 15 149.4: 33] [J88 15 49.41 3:
489 15 4 1.04] [J89 15 149.4 33] [J89 15 49.41 3
490 15 4 087] [190 15 149.4: 16| [J90 15 49.41 1
Jot 15 4 1.17| [Jot 15 149.4 6] [Jot 15 49.41 45
492 15 4 099] [192 15 149.4: 27] [192 15 49.41 26
3 4 087| [493 149.4 16| [Jo3 49.41 1
4 4 1.50| [Joa 149.4: 9| [s94 49.41 7
5 4 1.72| [J95 149.4 1.01] [J95 49.41 1
6 4 1.60| [J96 149.4: 088| [196 49.41 0
7 4 1.35| [Jo7 149.4 064] [J97 49.41 0
J98 4 1.52| [J98 149.4 081] [98 49.41 0




163401660 - Barrhaven Conservancy

Model Results - AVDY

Option A -2 Connections - Buildout (Phase 2 (2A, 2B, 2C) + Phase 3

(2D, 2E) + Phase 4 + Jock River)

Option A -

With Upgrades on Danson Gardens Grv -
Buildout (Phase 2 (2A, 2B, 2C) + Phase 3 (2D, 2E) + Phase 4 + Jock

Option B -3 Conne

(2D, 2E) + Phase 4 + Jock River)

ions - Buildout (Phase 2 (2A, 2B, 2C) + Phase 3

River)

Junction ID_|_Demand (Ls) Head (m Pressure (psi) Junction ID_| Demand (Lis) Head (m) Pressure (psi) Junction ID_| Demand (Ls) Head (m) Pressure (psi)
Maximum 5 150, 1.87 | |Maximum 5 149.5 6| [Maximum 5 149.49 81.1
Minimum 0 4 031 Minimum 0 149.4 79.60 | |Minimum 0 49.47 79.5
Jot 7 4 031] [Jo1 7 149.4 60] [Jo1 7 4
402 0 4 092| [J02 0 149.4: 21] [s02 0 4
405 7 4 1.42| [J05 7 149.4 1] [Jos 7 4
J06 7 4 1.56] [J06 7 149.4: 5] [06 7 4
407 11 4 1.72| [Jo7 11 149.4 0] [Jo7 11 4
J08 11 4 1.59| [J08 1 149.4: 8] [08 11 4
409 11 4 08] [Jo: 11 149.4 7] [Jos 11 4 5
10 11 4 33] [11 1 149.4: 2] [1 11 4 1
100 15 4 1 15 149.4 7] [3100 15 49, 5
101 15 4 4l 1 15 149.4: 3] [s101 15 4 1
[J102 15 4 2] [J1 15 149.4 11] [J102 15 49. 0
[J103 15 4 7] [1 15 149.4: 96] [s103 15 4
109 11 4 1 11 149.4 24| [J109 11 49.

11 11 4 1 1 149.4 51] [s11 11 4

11 11 4 1 11 11 149.4. a1 [ 11 49.

11 11 4 1 11 1 149.4: 48] [s11 11 4 4
11 11 4 11 11 149.4 38| [J11 11 49, 3
11 11 4 11 1 149.4: 30] [s11 11 4 2
11 11 4 I 11 149.4: 15| [ 11 49. 1
11 11 4 11 1 149.4: 12| [a11 11 4 1
11 11 4 11 11 149.4: 7] [J11 11 49. 1
11 11 4 11 1 149.4: o] [J11 11 4 2
118 11 4 1 118 11 149.4: 8] [J118 11 49. 3¢
119 11 4 1 119 1 149.4: 1] [J11e 11 4 4
1 11 5 1.08] [J12 11 149.5 7] [J12 11 49, 3
120 11 4 1.22| [J120 1 149.4: 1] [J120 11 4 4
121 11 4 1.02] [1121 11 149.4. 1] [s121 11 49. 2
[J122 11 4 086 [J122 1 149.4: 5| [s122 11 4 14
123 11 4 1 123 11 149.4. o] [J123 11 49, 28
124 11 4 1 124 1 149.4: 4] [s124 11 4 2
[J125 11 4 1.33] [J125 11 149.4. 2] [J125 11 49.

[J128 00 4 1.69| [J128 00 149.4: 8| [J128 00 4

129 11 4 1.66] [J129 11 149.4. 5] [J129 11 49.

130 11 4 1.45| [J130 1 149.4: 4] [3130 11 4

[J131 11 4 .56 [J131 11 149.4. 5] [J131 11 49.

132 11 4 1.40| [J132 1 149.4: 9| [J132 11 4

133 11 4 1.49] [1133 11 149.4 78| [J133 11 49. 7
134 11 4 1.62| [J134 1 149.4: 91] [s134 11 4 L
135 11 4 1.72| [5135 11 149.4 01] [J135 11 49, 9
136 11 4 1.59| [J136 1 149.4: 88] [s136 11 4 8¢
137 11 4 1.50] [J137 11 149.4 79| [J137 11 49. 7
14 11 4 1.63| [J14 1 149.4: 91] [s14 11 4 9
[J15 07 4 1.27| [J15 07 149.4 56] [J15 07 49, 54
U152 11 4 1.76| [J152 11 149.4 05] [s152 11 4 0
153 15 4 0.75| [J153 15 149.4 04] 4153 15 49, 0:
154 11 4 1.35| [J154 11 149.4: 64] [s154 11 4 6:
[J155 1 4 1.46] [J155 1 149.4 75] [J155 1 49, 7:
156 4 1.22| [J156 149.4: 51] [s156 4 4
158 4 72| [J158 149.4 ot] [Ji58 49, 9
1 4 43 [11 149.4: 72| [11 4 7
1 4 84| [J162 149.4. 13] [J1 49. 1
1 4 91] [si64 149.4: 20] [1 4 1
1 4 72| [J166 149.4 ot] [1 49, I
1 4 o1] [si68 149.4: 30] [1 4 2
17 7 4 1.25| [J17 7 149.4 54] [917 7 49, 5
17 0 4 0.49] [J170 0 149.4: 78] [17 0 4 7:
17. 0 4 084] [J172 0 149.4 13] [A7: 0 49. 1
17 5 4 1.01] [J174 5 149.4: 30] [s17. 5 4 8
1 5 4 1 176 5 149.4 41| [J17 5 49, 9
1 8 4 1 178 8 149.4: 2| [s17 8 4 1
1 4 1.04] [J18 149.4 3] [J18 49, 1
180 4 1.55| [J180 149.4: 4] [J180 4 2
182 4 1 182 149.4 5| [J182 49, 94
184 4 1 184 149.4: 1] [J184 4 9
186 4 1.23] [J186 149.4 52| [Ji86 49, 51
188 4 0 188 149.4: 16| [J188 4 15
19 1 4 0. 19 1 149.4 1| [s19 1 49. 10
120 1 4 1 120 1 149.4: 8| [120 1 4 57
J21 1 4 1.14] [J21 A 149.4. 3] [J21 0 49. 41
122 1 4 1.19| [J22 1 149.4: 3| [122 1 4 47

3 1 4 1.32| [J23 1 149.4 1] [J23 1 49, 59

4 1 4 1.45| [J24 1 149.4: 4l 24 1 4 72

5 1 4 1.34] [J25 1 149.4 2| [s25 1 49, 61

6 1 4 1.44] [J26 1 149.4: 2| [126 1 4 71

7 1 4 1.56] [J27 1 149.4 5| 27 1 49, 84
J28 1 4 1.49| [J28 1 149.4: 8| [128 1 4 76
J29 4 1.49| [J29 149.4 8| [s29 49, 7
430 4 1.42| [J30 149.4: 1] [J30 4 9
431 7 4 1.55| [J31 7 149.4 4] [s31 7 49, 2
432 7 4 1.45| [J32 7 149.4: 4] [s32 7 4 2

3 7 4 1.68] [J33 7 149.4 7| [s33 7 4

4 7 4 1.55| [J34 7 149.4 4 7 4

5 4 1.51] [J35 149.4 5 49, 7

6 4 1.64] [J36 149.4: 6 4 9

7 4 1 7 149.4 A 7 49, 3¢
J38 4 1 438 149.4: 52] [38 4 5

9 4 1 9 149.4 5: 9 49, 51

0 4 1 0 149.4: 4 0 4 39

1 1 4 1 1 11 149.4: 5 1 11 49, 56

2 11 4 1 2 1 149.4: 6: 2 11 4 61

3 11 4 1 3 11 149.4 5: 3 11 49. 51

4 11 4 1 4 1 149.4: 6 4 11 4 66

5 11 4 1 5 11 149.4. 57] 345 11 49, 55

6 11 4 1 6 1 149.4: 44] a6 11 4 43

8 11 4 1 8 11 149.4 4 8 11 49, 47
J50 11 4 1 J50 1 149.4: 40] [550 11 4 38
J51 11 4 1.25] [J51 11 149.4 J51 11 4 2
J52 11 4 1.28| [J52 1 149.4: J52 11 4 5
J53 11 4 1.37| [J53 11 149.4 J53 11 4 5
J55 11 4 1.87| [J55 1 149.4: J55 11 4 4
J56 11 4 1.72| [J56 11 149.4 1.01] [J56 11 49. 1.00
J57 11 4 1.87| [J57 1 149.4: 1.15| [J57 11 4 114
J58 11 4 1.74] [J58 11 149.4 1.03] [J58 11 49. 1.01
J59 11 4 1.64] [J59 1 149.4 093] [459 11 4 091
J60 11 4 1.86] [J60 11 149.4 1 J60 11 49. 1.14
J61 11 4 1.74] [J61 1 149.4: 1 J61 11 4 1.01
J62 11 4 1 J62 11 149.4 093] [J62 11 49, 0
463 11 4 1 463 1 149.4 098] [J63 11 4 0
J64 11 4 1.81] [J64 11 149.4 1 J6d 11 49. 1
J65 11 4 1.82| [J65 1 149.4: 1 J65 11 4 1
J66 11 4 1.65| [J66 11 149.4 094] [J66 11 49, 0
J67 11 4 1.72| [J67 1 149.4: 1.01] [J67 11 4 0.
J68 11 4 1.86| [J68 11 149.4 5] [J68 11 49. 1
J69 11 4 1.72| [J69 1 149.4: 1] [J69 11 4
70 11 4 1.55| [J7¢ 11 149.4. 4] (970 11 49.

71 11 4 1.51| [J7 1 149.4: o] [J71 11 4

7: 11 4 1.61] [J7: 11 149.4 9| [J7: 11 49.

7: 11 4 1.72| [J7: 1 149.4: 1] [z 11 4

7: 11 4 1 7: 11 149.4 1| o7 1 49.

7: 10 4 1 7: 10 149.4: 5] [J7: 10 4 4
7¢ 10 4 1 7¢ 10 149.4 72] [J7 10 49, 71
7: 10 4 1 7: 10 149.4: 4] o 10 4 a2
7¢ 07 4 31] [J7 07 149.4 o] [J7: 07 49, 58
7¢ o7 4 o] [ur: 07 149.4: 8| [Jr: o7 4 67
8 15 4 7] [J8 15 149.4 5| [J8 15 49, 24
8 15 4 8| [J8 15 149.4: 7] [s8 15 4 0:
82 15 4 2| [s82 15 149.4 11] [J82 15 49. 1
483 15 4 4] [183 15 149.4: 33] [183 15 4 3
484 15 4 J84 15 149.4 20] [J84 15 49, 1
485 15 4 485 15 149.4: 30] [s85 15 4 2
486 15 4 1 486 15 149.4 51 [J86 15 49, 4
487 15 4 1 487 15 149.4: 47] [s87 15 4 4
488 15 4 J88 15 149.4 33] [J88 15 49, 31
489 15 4 489 15 149.4: 33] [89 15 4 31
490 15 4 490 15 149.4 16| [Jo0 15 49, 14
Jo1 15 4 Jo1 15 149.4: 45] [s91 15 4 44
492 4 492 149.4 27] 492 49, 25
493 4 493 149.4: 15| [J93 4 1
494 4 1.49| [Joa 149.4 8| [s94 49, 7
495 4 1.72| [J95 1494 1] [Jo5 49. 9
4% 4 1.59| [J96 1494 8| [96 49. 8
J97 4 1.35| [Jo7 1494 4| [s97 49. 6:
J98 4 1.52| [Jo8 1494 1] [Jo8 49. 7




163401660 - Barrhaven Conservancy
Model Results - PKHR

Option A -2 Connections - Phase 2 (2A, 2B, 2C) Option A-2 co""ec"m:n:s':hzu(:{z;;sz%r; Danson Gardens Grv - Option B - 3 Connections - Phase 2 (2A, 2B, 2C)

Junction 1D | _Demand (Lis) Head (m) | Pressure (psi Junction 1D | _Demand (Lis) Head (m) | Pressure (psi Junction 1D_|_Demand (Lis) Head (m) | Pressure (psi)
Maximum 1441 73.34] [Maximum 144, 73.31] [Maximum 14401 7315
Minimum 144.0¢ 71.96 | |Minimum 144. 71. Minimum 143.93 71.81
Jo1 144.1 71.96] [Jo1 144 7 Jo1 144,01 71.81
J02 1441 72.56| |J02 1 T J02 1 9 72.38
J05 144.1 73.05] [Jo5 144 iz J05 143.97 72.85
J06 144.1 73.18| |JO6 1 7. J06 1 6 72.99
Jo7 5 144.1 7334] [Jo7 5 144 7 Jo7 5 143.96 7315
J08 5 144.1 73.21| |JO8 5! 1 7. J08 5! 1 7 73.02

9 5 144.1 72.70] [Jog 5 144 iz 9 5 143.97 7251

0 5! 144.1 T SEI 0 5! 1 T 0 5! 1 7 72.7

1 144.1 72.84] [J11 144 iz 1 143.97 72561

2 144.1 72.70 2 1 T 2 1 8 72.5:

5 144.1 72.90] [J15 144,07 iz 5 143.96 7271

58 144.0¢ 73.33 58 1 6 7. 58 1 3 731

6 144 73.05] [J16 144 7 6 143.95 72.85

7 1 72.88 7 1 T 7 1 5 T 6_7|

8 44 144 72. 8 44 144 iz 8 44 143.93 7272

9 1 T 39 1 T 39 1 72.45

0 .44 144 73 30 44 144 7 30 44 1 72.94

2 14 1 i 2 44 1 7. 2 44 1 73.05

4 144 7 4 4 144 7 4 4 1 731

6 1 T 6 A 1 T 6 A 1 72.6:

5 144 72. 5 144 724 5 143.94 722
J20 5 1 T J20 5 1 72.8 J20 5t 1 72.6!
121 5 144 72.75| [J21 5 144 iz 121 5 1 725
J22 5 1 T J22 5 1 T J22 5t 1 72.5
123 5 144 72.94] [J23 5 144 iz 423 5 1 727
J24 5 1 . J24 5 1 7. J24 5t 1 72.8:
125 5 144 iz 125 5 144 iz 125 5 1 iz
J26 5 1 . J26 5 1 7. J26 5t 1 T
J27 5 144 7318] [J27 5 144 7314] [J27 5 1 iz
J28 5 1 . J28 5 1 73.07| |J28 5t 1 T
129 144 7311 [J29 144 7 129 143.94 iz
J30 1 . J30 1 7. J30 1 T
431 144 7347] [431 144 7 431 143.94 iz
J32 1 . J32 1 7. J32 1 T
433 144 73.30] [J33 144,07 7 433 143.95 iz
J34 1 . J34 1 7 7. J34 1 5 T 9_7|
435 144 73.13| [J35 144 7 435 1 7: 9_3|
J36 1 . J36 1 7. J36 1 73.07
037 4 144 7: 037 44 144 7: )37 44 1 72.50]
J38 14 1 T J38 44 1 T J38 44 1 7262
39 144 72, 39 4 144 iz 39 4 1 72.62
140 1 T 140 5! 1 T 140 5! 1 72.55
46 5 144 72 46 5 144 72.75| [J46 5 143.97 72.59
148 5! 1 T 148 5! 1 72.79 148 5! 1 7 72.63
75 5 144 iz 75 5 144 72.84] [J75 5 1 72.66
76 5 1 i 76 5 1 73.0: 76 5t 1 72.83
77 5 144 72 77 5 144 72.73| [J77 5 143.94 725!
J78 3 1 T J78 3 1 72.8 J78 3 1 727
J79 144 73.01] [J79 3 144 72.98] [J79 3 143.94 iz
J94 1 . J94 A 1 T (F' J94 A 1 T
195 .44 144 73.33] [J95 44 144 7 33' 095 44 1 7
J96 14 1 i J96 44 1 7317| |J96 44 1 T
Jo7 .44 144 72.96] [Jo7 44 144 72.93] [s97 44 1 72.74
J98 0 1 . J98 .00 1 73.10] [J98 .00 1 72.91




163401660 - Barrhaven Conservancy

Model Results - PKHR

Option A - 2 Connections - Phase 2 (2A, 2B, 2C) + Phase 3 (2D, 2E)

Option A -2 Connections with Upgrades on Danson Gardens Grv -

Phase 2 (2A, 2B, 2C) + Phase 3 (2D, 2E)

Option B - 3 Connections - Phase 2 (2A, 2B, 2C) + Phase 3 (2D, 2E)

Junction 1D_|_Demand (/s Head (m) | Pressure (psi) Junction 1D_|_Demand (s Head (m) | Pressure (psi) Junction 1D_|_Demand (/s Head (m Pressure (psi)
Maximum 14404 73.19] [Maximum 144,06 73.25] [Maximum .68
Minimum 143.94 71.84] [Minimum 143.98 71.85] [Minimum 143.64 71.5
144.04 71, 144.04 71.85 143.85 7151
J02 1 7 J02 144.04 7 Aj J02 143,81 72.1
J05 144 72.90] [Jo5 144 72.94] [J05 143.77 iz
106 1 7 106 1 73.00] [Jo6 143.77 .
Jo7 5 144 7319] [Jo7 5 144,04 73.25| [Jo7 5 143.78 iz
J08 5 1 7 J08 5 1 7313] [Jo8 5 143.80 .
144 72. 144,04 72.62 14381 iz
1 7 1 72.88 143.82 iz
1 72. 1 72.24 1 7177
1 7 1 72.40 1 71.93
1 72. 1 72.29 14364 71.81
1 7 1 7213 1 7 eE'
144 72 144 72.77 143,84 72.47
1 7 1 72.65] 1 72.38|
5 1 72. 5 144 7278| [315 143.7: 7 3&]
53 1 7 53 1 72.22| [1153 1436 71.75
58 143.95 73 58 143 7318 [J158 14364 727
6 143.98 7 6 144 72.93] [J16 143.7: iz
7 143.97 72 7 144 72.74] [117 143,69 iz
74 143.94 7 74 1 72.4 74 143,64 .
6 143.95 72. 6 1 725 6 14364 iz
8 143.95 7 8 1 728 8 143.64 .
143.96 72. 1 725! 14367 72.05
143.95 7 1 730 1 72.54
44 143.95 73. 44 1 734 44 143.64 7
4 143.95 7 44 1 731 44 1 .
143.95 iz 4 1 72.7 4 143.64 7
143.95 7 5 1 72.3 5 1 7
5 143.95 72 5 1 72.77 5 1 iz
5 143.95 7 5 1 . 5 1 .
22 5 143.95 72, 22 5 1 iz 22 5 1 iz
123 5 143.95 7 123 5 1 . 123 5 1 .
J24 5 143.95 72.67] [J24 5 1 iz J24 5 1 72.46
125 5 143.95 7 125 5 1 . 125 5 1 . EI
126 5 143.95 72.86] [J26 5 1 iz 126 5 1 724!
127 5 143.95 7 127 5 1 7 127 5 1 7251
128 143.95 72.92| [J28 1 72.97] [J28 1 725!
120 143.96 7 129 1 72.97] [J29 1 725!
130 143.96 72.86] [J30 1 72.90] [J30 1 7241
131 143.96 7 131 1 73.04] [131 1 7261
J32 143.97 72.89] [J32 144 72.94] [J32 1437 725
133 143.97 7 133 1 73.17] [J33 143.7 727
J34 143.97 7 J34 144 73.05| [J34 143.7: 72.64
135 143.98 7 5‘ 135 1 73.02| [135 143.7: 72.62
136 143.99 73.11] [436 144 7316] [436 143.75 727
137 143.95 72.53] [J37 1 72.57| [137 143.65 72.1
J38 4 1 72.65| [J38 4 1 72.70] [J38 4 143,65 722
139 4 1 72.65] [J39 4 1 72.70] [J39 4 143.65 72.2
4 5 1 72.58| [Ja 5 144 72.68| [Ja 5 143.87 7241
4 5 1 72.63| [Ja 5 1 72.71] [Ja 5 1 72.4
4 5 1 72.67] [J4 5 144 72.75| [J4 5 143,84 72.45
7 5 1 72.69| [J7 5 1 72.73| [J7 5 1 [z zﬂ
7 143.95 72.86| [J7 1 72.91] [7 1 7 43'
7 143.95 72.58] [J7 1 72.63| [J7 1 7217
7 14396 72.74] [J7 1 72.79| [J7 1 72.34
7 143.97 72.84] [J7 1 72.89| [J7 1 72.45
8 143.94 72.38| [J8 1 iz 8 143,65 71.96
8 143.95 72.20| [J8 1 . 8 143.65 .77
82 143.95 72.24] [J82 1 iz 82 143,65 7
183 143.95 72.45| [J83 1 . 183 143.65 7
J84 143.95 72.33| [Js4 1 72.38] [J84 143,65 7
185 143.95 72.42| [J85 1 72.47] [J85 143.65 7
J86 143.95 72.64] [J86 1 72.69] [J86 143,65 iz
187 143.95 72.60| [J87 1 72.64] [J87 143.65 .
J88 143.95 72.45| [J88 1 72.50] [J88 14365 72.04
189 143.95 72.46] [J89 1 72.51] [J89 143.66 72.04
190 143.95 72.29] [J90 1 72.33] [J90 14365 71.87
Jo1 143.95 72.58| [Jo1 1 72.63| [Jo1 143.65 72.16
192 143.95 72.40] [J92 1 72.44] [J92 143,65 71.97
)93 143.94 7 J93 1 72.33] [J3 143.65 7
J94 44 143.95 72.91] [Jo4 44 1 72.96| [194 44 1 724
195 4 143.95 7 J95 44 1 7318] [Jo5 44 1 72.7
196 44 143.95 73.01] [J96 44 1 73.05] [J%6 44 143.64 725
J97 4 143.95 7 Jo7 44 1 72.81] [Jo7 44 1 72.3
J98 .00 143.95 72.93] [J98 00 1 72.98] [J8 00 14364 725




163401660 - Barrhaven Conservancy

Model Results - PKHR
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163401660 - Barrhaven Conservancy

Model Results - PKHR

Pressure (psi)

Head (m)

tions - Buildout (Phase 2 (2A, 2B, 2C) + Phase 3

(2D, 2E) + Phase 4 + Jock River)

Demand (L/s)

Option B -3 Conne

Junction ID

Pressure (psi)

Head (m)

River)

With Upgrades on Danson Gardens Grv -

Demand (L/s)

Buildout (Phase 2 (2A, 2B, 2C) + Phase 3 (2D, 2E) + Phase 4 + Jock

Option A -

Junction ID

Pressure (psi)

Head (m)

(2D, 2E) + Phase 4 + Jock River)

Demand (L/s)

Option A - 2 Connections - Buildout (Phase 2 (2A, 2B, 2C) + Phase 3

Junction ID
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163401660 - Barrhaven Conservancy

Model Results - MXDY+FF

Option A - 2 Connections - Phase 2 (2A, 2B, 2C) Option A - 2 Connections with Upgrades on Danson Gardens Grv - Phase 2 (2A, 2B, 2C) Option B - 3 Connections - Phase 2 (2A, 2B, 2C)

Ny - y Available Fire Ny y Available Fire Ny - y Available Fire
Junction ID Eﬁ;;j_".‘j“" Required Fire Residual | £\, ot Residual Junctionip | BaseDemand | Required Fi Residual | £\, ot Residual Junctionip | BaseDemand | Required Fire Residual | £\, ot Residual

(MXDY; Lis) | Flow (Umin) | Pressure (psi) i (MXDY;Us) | Flow (Limin) | Pressure (psi) | oot %R MXOY; L) | Flow (Limin) | Prossure (psi) [ Fpt 2 et
o1 75 000) 53| 00| [Jo1 75 000) 00| [Jo1 75 000)
J02 00} 000 51 .000] |J02 00} 000 .000] |J02 00} 000
105 18 000) 00) 00| [J05 18 000) 00| [J05 18 000)
J06 18 000 17) .000] |JO6 18 000 .000| |JO6 18 000
o7 7 000) 40 00| [J07 7 000) 00| [J07 7 000)
J08 000 35 .000] |J08 000 .000] |Jo8 000
108 000) e 00| [J08 000) 00| [J08 000)
000 3 000 000 000 000
000 3 000) 000 000 000)
000 61 000 000 000 000
18 000) 14] 000) 000 000) 000)
8 00} 000 27 000 8 000 000 8 000
18 000) M 000) 000) 000) 000
18 000 23| 000 000 000 000
5 20) 000) 17 00| [3178 000) 00| [3178 000
[J 18 000 59 000 000 000 000
[J160 20) 000) 53 00| [s180 000) 00| [3180 000)
182 .20 000 25 000 182 000 000 182 000
164 20) 000) 24 00| [s184 000) 000| [s184 000)
186 .20 000 90 000 186 000 .000] 186 000
19 25, 000) 93] 00| [J18 000) 00| [J18 000)
J20 25 000 04 .000] |J20 000 .000] |J20 .000]
121 25, 000) 50) 00| [J21 000) 00| [J21 000)
J22 25 000 21 .000] |J22 000 .000] |J22 .000)
123 25, 000) 72| 00| [323 000) 00| [323 000)
J24 25 000 19 .000] |J24 000 .000] |J24 000
125 25, 000) 70) 00| [325 000) 00| [J25 000)
J26 25 000 73 .000] |J26 000 .000] |J26 .000]
27 25, 000) 06) 00| [327 000) 00| [327 000)
J28 25 000 86 .000] |J28 000 .000] |J28 .000]
129 25, 000) 96| 00| [s28 000) 00| [J28 000)
J30 18 000 .30 .000] |J30 000 .000] |J30 000
131 18 000) 47, 000| [431 000) 00| [331 000
J32 18 000 69 .000] |J32 000 .000] |J32 000
133 18 000) 55, 00| [333 000) 00| [333 000
J34 18 000 47| .000| |J34 000 .000] |J34 .000]
135 18 000) 79 000 (135 000 000 (135 000)
J36 18 000 70 000| [J36 000 .000] |J36 000
37 20) 000) 39) 000| [337 000) 00| [357 000)
J38 .20 000 90 000| (J38 000 .000] |J38 000
139 20) 000) 42| 000| [339 000) 00| [s38 000)
J4( 27| 000 54 000 J4( 000 000 J4( 000
4 27| 000 47, 000| [34 000) 00| [34 000)
)4 27| 000 .38 000 )4 000 .000] )4 000
25, 000) 92| 00| 000) 000) 000)
25 000 46 000 000 000 000
25, 000) 31 000) 000 000 000)
18 000 .96 000 000 000 000
18 000) 39) 000) 000) 000) 000
)4 .20 000 82 000 )4 000 .000] )4 000
155 20) 000) 35, 00| [J85 000) 00| [J85 000)
J96 .20 000 .38 .000] |J96 000 .000| |J96 000
57 20] 000) 96| 00| [387 000) 000|387 000)
J98 00} 000 12] .000] |J98 000 .000] |J98 000




163401660 - Barrhaven Conservancy
Model Results - MXDY+FF

Opton A2 Connactons-Phase 2 24, 28, 20)« Phase 3 (2D, 26 Optin A2 Connections wih Upradesor Danon Gardon Grv - e 2 0 28,26) Opton'8 -3 Connactons - Phase 2 24, 28, 20)« Phase 3 (2D, 26

Ny - y Available Fire Ny y Available Fire Ny - y Available Fire
Junction ID Eﬁ;;j_".‘j“" Required Fire Residual | £\, ot Residual Junctionip | BaseDemand | Required Fi Residual | £\, ot Residual Junctionip | BaseDemand | Required Fire Residual | £\, ot Residual

(MXDY; Lis) | Flow (Umin) | Pressure (psi) i (MXDY;Us) | Flow (Limin) | Pressure (psi) | oot %R MXOY; L) | Flow (Limin) | Prossure (psi) [ Fpt 2 et
o1 75 000) 50) 000| [Jo1 000) 00| [Jo1 000 000
J02 00} 000 .36 .000] |J02 000 .000] |J02 000 000
105 18 000) &5, 00| [J05 000) 00| [J05 000 000
J06 18 000 02| .000| |JO6 000 .000] |JO6 000 000
o7 7 000) 26, 00| [J07 000) 00| [J07 000) 000)
J08 7| 000 22| .000] |J08 000 .000| |J08 000 000
108 7] 000 82) 000 (109 000 000 (109 000) 000)
[J10 7| 000 .20 .000 [J10 000 .000 [J10 000 000
[1100 g 000) o5, 00| [3100 000) 00| [3100 000) 000)
[J101 .38 000 25 .000| [J101 000 .000 [J101 000 000
[J102 36 000) 05| 00| [s102 000) 00| [s102 000) 000)
3 .38 000 43 000 3 000 000 3 000 000
27, 000) 23 000) 000) 000) 000) 000)
27| 000 54 000 000 000 000 000
18 000) 95| 000) 000) 000) 000 000
[J153 .38 000 06 .000| [J153 000 .000 [J153 000 000
158 00) 000) 39) 00| [3158 000) 00| [3158 000) 000)
18 000 66 .000] 000 000 000 .000]
18 000) 96| 000) 000) 000) 000 000
4 .38 000 59 000 4 000 .000] 4 000 000
3 36 000) 99) 00| [3176 000) 00| [3176 000) 000)
8 .20 000 46 .000] 8 000 000 8 000 000
18 000) 32| 000) 000) 000) 000 000
[J180 .20 000 75 000 0 000 000 0 000 000
[J162 20) 000) 42| 00| [s182 000) 00| [s182 000) 000)
[J184 .20 000 39 .000| [J184 000 .000| (U184 000 000
[J166 20) 000) 29) 00| [s186 000) 00| [s186 000) 000)
19 25 000 72| 000 19 000 000 19 000 .000]
120 25, 000) ot 00| [320 000) 00| [320 000) 000)
J21 25 000 59 .000] |J21 000 .000] |J21 000 .000]
122 25, 000) 50) "000| [322 000) 000| [322 000) 000)
J23 25 000 85 .000] |J23 000 .000] |J23 000 .000]
124 25, 000) 22| 00| [s24 000) 00| [J24 000) 000)
J25 25 000 68 .000] |J25 000 .000] |J25 000 000
126 25, 000) o7 00| [J26 000) 00| [J26 000) 000)
J27 25 000 98 .000] |J27 000 .000] |J27 000 .000]
128 25, 000) 76 00| [328 000) 00| [J28 000) 000)
J29 25 000 86 .000] |J29 000 .000] |J29 000 .000]
130 18 000) 16 00| [330 000) 00| [330 000 000)
J31 18 000 32| .000] |J31 000 .000] |J31 000 000
132 18 000) 53 00| [J32 000) 00| [332 000 000)
J33 18 000 .38 .000] |J33 000 .000] |J33 000 000
134 18 000) 2 00| [J34 000) 00| [J34 000) 000
J35 18 000 61 .000] |J35 000 .000] |J35 000 .000]
136 18 000) 53 00| [J36 000) 00| [336 000 000
J37 .20 000 05 .000] |J37 000 .000] |J37 000 000
138 20) 000) o7 00| [J38 000) 00| [J38 000) 000)
J39 .20 000 60 .000] |J39 000 .000] |J39 000 000
4 27| 000) 46 00| [34 000) 00| [34 000) 000)
J4f 27' 000 .38 .000] J4f 000 000 J4f 000 .000]
4 27, 000) 26) 00| [34 000) 00| [34 000) 000)
25 000 86 000 000 .000] 000 000
25, 000) 35, 000) 000) 000) 000) 000)
25 000 13) 000 000 .000] 000 000
18 000) 76, 000) 000) 000) 000 000
18 000 ZDI .000] 000 000 000 000
80 36) 000) 54 "000| [J60 000) 00| [J60 000) 000)
J81 .38 000 92| .000| |J81 000 .000| |J81 000 000
62 38) 000) 56, 00| [J62 000) 00| [J62 000) 000)
J83 .38 000 56 .000] |J83 000 .000] |J83 000 000
64 36) 000) 89) 00| [J84 000) 00| [J84 000) 000)
U85 .36 000 05 .000| |J85 000 1 .000| |J85 000 000
86 36, 000) 36 00| [J86 000) 00| [J86 000) 000)
J87 .36 000 40 .000| |J87 000 .000| |J87 000 .000]
88 36, 000) 53 00| [J68 000) 00| [J68 000) 000)
J89 .36 000 87| .000| |J89 000 .000] |J89 000 .000]
150 38 000) 31 000 (190 000 000 (190 000) 000)
J91 .38 000 .96 .000] |J91 000 .000] |J91 000 000
52 38) 000) 36, 00| [s82 000) 00| [s82 000) 000)
J93 .38 000 24 .000] |J93 000 .000] |J93 000 000
o4 20) 000) 53| 00| [J84 000) 00| [J84 000) 000)
J95 .20 000 42| .000] |J95 000 .000] |J95 000 000
196 20) 000) 48] "000| [J86 000) 00| [J86 000) 000)
J97 .20 000 10 .000] |J97 000 .000] |J97 000 000
o8 00) 000) 2 000] (198 000 000 (198 000) 000)




163401660 - Barrhaven Conservancy

Model Results - MXDY+FF

Option A -2 Connections - Phase 2 (2A, 2B, 2C) + Phase 3 (2D, 2E) + Phase 4 Option A -2 Gonnections with ':,:::’g’(;; 2;‘?’;‘"‘:;“’:"’ Grv-Phase 2 (24, 28, 2) Option B - 3 Connections - Phase 2 (2A, 2B, 2C) + Phase 3 (2D, 2E) + Phase 4

A Available Fire - § Available Fire . § Available Fire

Junction ID Eﬁ;;j_".‘j“" Required Fire Residual | £\, ot Residual Junctionip | BaseDemand | Required Fire Residual | £\, ot Residual Junctionip | BaseDemand | Required Residual | £\, ot Residual

(MXDY; is) | Flow (Limin) | Pressure (psi) | o' S0 LN (MXDY; is) | Flow (Limin) | Pressure (psi) | o' S0 LN (MXDY; is) | Flow (Limin) | Pressure (psi) | o' S0 LS
J01 18 000| [J01 18 000) 15 000| [J01 00|
J02 00} .000| [J02 00} .000] 69| .000| [J02 .000]
105 18 000| [J05 18 ,000) 16 .000| [J05 000]
106 18 .000| [J06 18 .000) 34] .000| [J06 .000]
J07 7 000| [Jo7 7 ,000) 59| 000| [Jo7 ,000)
J08 7] .000| [Jo8’ 7] 000 56} .000| [Jo8’ 000
309 7| ,000] [J09 7| 000 16| ,000] [Jog 000}
[J10 7 .000] [J10 7 .000) 56] .000] [J10 000]
[J100 8 .000| [J100 8 ,000) 00} .000| [J100 ,000]
[J101 38| .000| [J101 38| .000) 42] .000| [J101 000]
[J102 38| .000| [J102 38| ,000) 21 .000| [J102 000]
[J103 38| .000| [J103 38| .000) 47] .000| [J103 00|
[J109 7 ,000| [J109 7 ,000) 60| .000| [J109 000]
000 .000) 59| .000] 00|
000 ,000) 93] ,000] 000]
000 .000) 94] .000] .000]
000 ,000] 43| 000] ,000]
000 .000] 54] 00| 000]
000 ,000] 42] ,000] .000)
000 .000] 05] .000] .000]
000 ,000) 91 ,000) ,000)
000 .000) 19 000] .000]
000 ,000) 69| .000) ,000]
000 .000) 34] .000] .000]
000 ,000) 9] .000) 000]
0 .000| [J120 .000] 9] .000| [3120 .000)
1 000| [J121 ,000) 13 000| [J121 ,000)
22 .000| [J122 .000) 89| .000| [J122 .000]
[J123 ,000| [J123 ,000) 20| 000 [J123 000)
[J124 .000| [J124 .000) 16 .000| [J124 .000)
[J125 .000| [J125 ,000) 08| 000| [J125 000]
[J128 @‘ .000| [s128 @‘ 000} 67, .000| [1128 000}
[J129 7 000| [J129 ,000) 35| ,000| [J129 .000)
130 .000| [3130 .000) 87] .000| [3130 000]
131 000| [J131 ,000) 52] 00| [J131 000)
[J132 .000| [J132 .000) 10 .000| [J132 000]
133 .000| [J133 ,000) 2| .000| [J133 000]
134 .000| [J134 .000) 15 .000| [J134 .000]
135 ,000| [J135 ,000) 62| ,000| [J135 .000)
136 .000| [J136 .000] 63] .000| [J136 .000]
7 000| [J137 00| 90| 000| [J137 000]
000 .000] 58] .000] .000]
000 18 ,000) 20| .000) 000]
3 .000| [3163 3] .000] 19 .000| [J163 .000]
4 000| [J154 27] ,000] 9| 000| [J154 ,000]
[J155 000| [J165 27] .000] 66] .000| [J165 000]
[J156 00| [J156 00} ,000) 50| .000| [J156 ,000]
8 000] 00] .000) 42] 000| [J158 .000]
000 18 ,000] 8] ,000] ,000]
000 00] .000) 62] 000] .000]
000 00} ,000) 08| ,000] 000)
000 00] .000) 97] .000] .000]
000 00} ,000) 85| 000] ,000)
000 18 .000) 17 .000] .000]
000 00} ,000] 48] ,000] .000)
000 00] .000) 06] .000] .000]
000 38| ,000) 29| .000] 000)
000 38] .000] 17 .000] .000]
000 20| ,000) 48] .000) 000]
000 18 .000) 47] .000] .000)
[J180 000| [J180 20| ,000] 77] 000| [J180 000]
182 .000| [J182 20] .000) 44] 000| [J182 000]
184 .000| [J184 20| ,000) 4 000| [J184 ,000)
[J186 .000| [J186 20] .000) 31 .000| [J186 .000]
[J188 ,000| [J188 00} ,000) 54] .000| [J188 000]
19 .000] [J19 2] .000) 85| .000| [J19 .000)
120 000| [J20 2| ,000] 12 00| [J20 ,000]
121 .000| [J21 25] .000) 69| 000| [J21 .000]
122 000| [J22 2| ,000) 58] 000| [J22 ,000]
123 .000| [J23 25] .000] 9] .000| [J23 .000]
124 .000| [J24 2| ,000) 34] .000| [J24 000]
125 .000| [J25 25] .000) 82] .000| [J25 .000]
126 .000| [J26 2| ,000] 82| .000| [J26 .000)
127 .000| [J27 25] .000] 13 .000| [J27 .000]
128 000| [J28 2| ,000) 93] .000| [J28 .000)
129 .000| [J29 2] .000] 04] .000| [J29 .000]
130 .000| [J30 18 ,000) 36| 000| [J30 000]
131 .000| [131 18 .000) 52| .000| [131 000]
132 .000| [J32 18 ,000) 74] 000| [J32 000]
133 .000| [433 18 .000] 61 .000| [433 .000]
J34 000| [J34 18 ,000) 53] 000| [J34 ,000]
135 .000| [435 18 .000) 8] .000| [135 00|
136 00| [J36 18 ,000) 82| 00| [J36 ,000]
137 .000| [437 20] .000] 11 .000| [437 .000]
J38 000| [J38 20| ,000) 90| ,000| [J38 ,000]
139 000| [139 20] .000) 62| .000| [439 .000]
000 ,000) 84] .000) ,000)
000 .000) 02] .000] .000]
000 ,000) 83| .000) .000]
000 .000) 27] .000] .000]
000 ,000) 87| 000) ,000]
000 .000) 82] 00| .000]
000 ,000) 76| 000) ,000)
000 .000) 65] .000] 00|
000 25| ,000] 00} 000] ,000]
000 25] .000] 50] .000] .000]
000 2| ,000] 30] ,000) ,000]
000 18 .000] 9] .000) .000]
000 18 ,000] 41 .000) 000]
180 .000| [J80 38| .000] 63] 000| [J80 .000]
J81 000| [J81 38| ,000) 06} .000| [J81 000]
182 .000| [J82 38| .000] 69| .000| [J82 .000]
J83 .000| [J83 3] ,000) 69| .000| [J83 000]
184 .000| [J84 36] .000] 03] 00| [J84 000]
J85 000| [J85 36] ,000) 1.19) 000| [J85 .000)
186 00| [J86 36] .000] 7.52 00| [J86 .000]
J87 000| [J87 36] ,000) 754 000| [J87 .000]
188 .000| [J88 36] .000] 1.67| .000| [J88 .000]
J89 000| [J89 36] 000 o1 ,000| [J89 ,000)
150 .000| [J90 38] .000) 44] .000| [J90 .000]
Jo1 ,000| [Jo1 38| ,000) 08| 000| [Jo1 .000)
192 .000| [J92 38| .000) 47] 000| [J92 .000]
193 000| [J93 38| 000 34] ,000] [493 000]
194 00| [J94 20] .000) 86] .000| [J94 .000]
195 .000| [J95 20| ,000) 44] 000| [J95 .000)
196 .000| [J96 20] .000) 531 000| [J96 .000]
J97 000| [Jo7 20| ,000) 12 000| [Jo7 ,000)
J98 .000| [J98 00] .000) 26] 000| [J98 000]




163401660 - Barrhaven Conservancy
Model Results - MXDY+FF

Option A -2 Connections - Buildout (Phase 2 (2A, 2B, 2C) + Phase 3 (2D, 2E) + Phase 4 + Option A -2 Connections with Upgrades on Danson Gardens Grv - Buildout (Phase 2 (24, Option B - 3 Connections - Buildout (Phase 2 (2A, 2B, 2C) + Phase 3 (2D, 2E) + Phase 4 +
Jock River) 2B, 2C) + Phase 3 (2D, 2E) + Phase 4 + Jock River) Jock River)
N - . Available Fire N . Available Fire N - . Available Fire
Junction ID Eﬁ;;j_".‘j“" Required Fire Residual | £\, ot Residual Junctionip | BaseDemand | Required Fi Residual | £\, ot Residual Junctionip | BaseDemand | Required Fire Residual | £\, ot Residual
(MXDY; Uis) | Flow (Limin) | Pressure (psi) Limin) (MXDY; Us) | Flow (Limin) | Pressure (psi) | " 20" % 1 (MXDY; is) | Flow (Limin) | Pressure (psi) | o' S0 LS
J01 18 000) 57] 000| [J01 18 000) .000| [J01 18 000}
J02 .00, 000, 11 .000| |J02 .00, 000, .000] |J02 .00, 000}
105 18 ,000) 58] 000| [J05 18 ,000) .000| [J05 18 .000)
| J06 18 000, 76, .000| |JOB 18 000, .000| |JOB 18 000,
J07 7 ,000] 00} 000| [Jo7 7 ,000) .000| [Jo7 7 000]
J08 7] 000 99} .000| [Jo8’ 7] 000 .000| [Jo8’ 7] 000
309 7| 000 59 ,000| [0 7| 000 ,000| [0 7| ,000
[J10 7] 000, 99, .000 [J10 7] 000, .000{ [J10 7] 000,
[J100 8 ,000] 50] ,000| [J100 8 ,000) 000| [J100 8 ,000]
[J101 .38, 000, 91 .000| [J101 .38, 000, .000 [J101 .38, 000,
[J102 38| ,000] 70] 000 [J102 38| 000 ,000] [J102 38| 000]
[J103 .38, 000, 97| .000 [J103 .38, 000, .000 [J103 .38, .000,
[J109 7 ,000] 11 .000| [J109 7 000) 000| [J109 7 000]
000, q 000} 000, 000, 000,
000 44| 000 000 000 000]
000, 44, 000, 000, 000, 000,
000 93| 000 000 000 ,000)
000, 04, 000, 000, .000, 000,
000 9| 000 000 000 .000]
000, 55, .000, 000, .000, 000,
000 41 000 000 000 ,000]
000, 69| .000, 000, 000, 000,
000 19 .000) ,000) 000) 000
000, 84 000, 000, 000, 000,
000 37| 000 000 000 000]
0 000, 48, 000, 0 000, 000, 0 000,
1 ,000) 63| 000| [J121 ,000) 000| [J121 ,000)
[J122 000, .39 .000 [J122 000, 000, 22 000,
[J123 ,000) 70| ,000| [J123 ,000) 000 [J123 .000)
[J124 000, 66 .000| [J124 000, .000| [J124 000,
[J125 ,000) 58] .000| [J125 ,000) 000| [J125 000]
[J128 000, 11 .000| (U128 000, .000| (U128 \ﬂ 4,000
[J129 ,000) 85| 000| [J129 000) ,000| [J129 7 .000)
130 000, 37, 000, 130 000, .000, 130 000,
131 ,000] 02| 000| [J131 ,000) 00| [J131 .000]
[J132 000, 61 .000 (U132 000, .000| [J132 000,
133 ,000] 72| .000| [J133 000) .000| [J133 000]
134 000, 65, 000, 134 000, 000, 134 000,
135 ,000] 13 000 [J135 000) ,000| [J135 .000]
[J136 000, 13 .000 [J136 000, .000| [J136 000,
137 .000] 34] 000| [J137 .000] 000| [J137 000]
14 000, 02, 000, 14 000, 000, 14 000,
15 18 ,000) 63| .000| [J15 ,000) .000| [J15 000
[J152 27, 000} 95, .000| [J152 000, .000| [J152 000,
[J153 38] 000} 6] 000| [J153 000) .000| [J153 .000)
[J154 27, 000, 45, .000| [J154 000, .000| [J154 000,
[J155 27] ,000] 16 000| [J155 ,000) 000| [J155 000]
[J156 .00, 000, .00, .000 [J156 000, .000| [J156 000,
158 00} ,000) 9| .000| [J158 ,000) 000| [J158 ,000)
18 000, 33, .000, 000, 000, 000,
00} ,000] 12 000] 000) ,000] 000
.00, 000, .58, 000, 000, 000, 000,
00} ,000) 47] ,000] 000) 000] ,000]
.00, 000, 35, .000, 000, .000, 000,
18 ,000) 63] ,000] 000) ,000] 000
.00, 000, 98, 000, 000, 000, 000,
00} ,000] 56| ,000] 000) ,000) .000)
.38, 000, 79, 000, 000, 000, 000,
38| ,000) 67] 000} ,000) .000) .000]
.20, 000, 9# 000} 000, 000, 000,
18 ,000) 94] 000} ,000) 000] 000
0 .20, 000, 27, 000} 0 000, 000, 0 000,
[J182 20| ,000] 9| .000| [J182 ,000) 000| [J182 ,000)
[J184 .20, 000, .000| [J184 000, .000| (U184 000,
[J186 20| ,000] .000| [J186 000) ,000| [J186 ,000)
188 .00, 000, .000, 188 000, 000, 188 000,
19 2| ,000] 000| [J19 000) 000| [J19 ,000)
J20 .25, 000, .000| |J20 000, .000| |J20 000,
121 2| ,000) 19 .000| [J21 000) 000| [J21 ,000)
J22 .25, 000, .08, .000| |J22 000, .000| |J22 000,
123 2| ,000) 49| 000| [J23 ,000) 00| [J23 ,000)
J24 .25, 000, 94, .000| |J24 000, .000| |J24 000,
125 2| ,000) 55| .000| [J25 ,000) .000| [J25 000]
J26 .25, 000, .58, .000| |J26 000, .000| |J26 000,
J27 2| ,000) 89| .000| [J27 000) 000| [J27 000]
J28 .25, 000, 74, .000| |J28 000, .000| |J28 000,
129 2| ,000) 88| .000| [J29 ,000) 000| [J29 000]
J30 18 000, .26, .000| |J30 000, .000| |J30 000,
131 18 ,000) 52| 000| [J31 000) 000| [J31 000
J32 18 000, 87, .000| |J32 000, .000| |J32 000,
433 18 ,000) 52| 000| [433 ,000) .000| [433 000
J34 18 000, 15 .000| |J34 000, .000| |J34 .000,
135 18 ,000] 57] .000| [J35 ,000) 000| [J35 000
J36 18 000, 62, .000| |J36 000, .000| |J36 000,
J37 20| ,000] 61 000| [J37 ,000) 000| [J37 ,000]
J38 .20, 000, 40, .000| |J38 000, .000| |J38 000,
139 20| ,000) 12 000| [J39 ,000) 000| [J39 ,000)
000, .28, 000, 000, 000, 000,
000 52| 000 000 000 .000)
000, 33, 000, 000, 000, .000)
000 77] 000 000 000 000]
000, 37, 000, 000, 000, 000,
000 32| 000 000 000 ,000]
000, 19 .000, 000, 000, 000,
000 08| 000 000 71,000 ,000)
J50 000, 65, .000| |J50 000, .000| |J50 000,
J51 ,000) 34] 00| [J51 ,000) 00| [J51 ,000]
J52 000, AEI 000| |J52 000, .000| |J52 .000,
J53 ,000) 7 .000| [J53 000) .000| [J53 ,000]
|J55 000, 80, .000| |J55 000, .000| |J55 000,
J56 ,000] 9| 000| [J56 000) ,000| [J56 ,000]
J57 000, 03, .000| |J57 000, .000] |J57 000,
J58 ,000) 66| 000| [J58 ,000) 00| [J58 ,000]
J59 000, 75, .000| |J59 000, .000| |J59 000,
J60 ,000) 81 ,000] 460 000 ,000] 460 .000)
J61 000, 40, .000| |J61 000, .000| |J61 000,
J62 000) 49| 000| [J62 ,000) .000| [J62 ,000)
| J63 000, 83, .000| |J63 000, .000| |J63 000,
J64 ,000) 34] 00| [J64 ,000) 00| [J64 000]
| JB5 000, 42, .000| |J65 000, .000| |J65 000,
J66 ,000] 65| .000| [J66 ,000) 000| [J66 ,000]
| J67 000, 23, .000| |J67 000, .000| |JB7 000,
J68 ,000) 74] 00| [J68 ,000) 00| [J68 000]
| J69 000, 77| .000| |J69 000, .000| |J69 000,
J70 ,000] 27] 000 [470 000 000] [470 ,000)
J71 000, 77, .000| {J71 000, .000| [J71 000,
)72 ,000] 15 00| [J72 ,000) 000| [J72 000]
73 000, 33, 000, 73 000, 000, 73 000,
4 ,000] 60| 000| [J74 000) 000| [J74 ,000)
.25, 000, 52, 000, 000, 000, 000,
2| ,000] 02] ,000] ,000) ,000] ,000)
.25, 000, 83, 000, 000, 000, 000,
18 ,000) 48] ,000] ,000) ,000] 000
18 000, 97, 000, 000, 000, .000,
J80 3] ,000) 13 .000| [J80 000) 000| [J80 ,000)
J81 .38, 000, 55, .000| |J81 000, .000| |J81 000,
J82 38| ,000] 18 000| [J82 ,000) .000| [J82 .000]
J83 .38, 000, 17 .000| |J83 000, .000| |J83 000,
J84 36] ,000) 51 .000| [J84 ,000) 000| [J84 000]
U85 .36 000, 67, .000| |J85 000, 1 .000| |J85 000,
J86 36] ,000] 99| .000| [J86 ,000) 7 .000| [J86 .000]
J87 36] ,000] 02] 000| [J87 ,000] 7 ,000| [J87 X ,000]
788 3] 13,000 15 79,000 [J88 13,000 1 79,000 [J88 13, 16,000
789 3] 13,000 49| 000| [J89 13,000 ,000| [J89 13, ,000]
150 38| 13,000 %] 4,000] 3950 13,000 00| [J50 13, 000]
591 38| 13,000 57] 3.000] [391 13,000 000| [J91 13, ,000]
192 38| 13,000 9] 7,000| [J52 13,000 000| [J92 13, ,000]
193 38| 13,000 83| 9.000] [193 13,000 ,000| [J93 13, 17,000
194 20| 13,000 3] 2.000] [194 13,000 000| [J54 13, 000]
195 20| 13,000 9| 7,000| [958 13,000 000| [J95 13, 000]
196 20| 13,000 00| 1,000| [J96 13,000 000| [J96 13, 000]
157 20] 13,000 &3] 2,000] [397 13,000 00| [J57 13, 000]
198 00] 13,000 76] 7,000] [J98 13,000 000| [J58 13, 27,000




163401660 - Barrhaven Conservancy
Model Results - Reliability Analysis (AVDY+FF)

Option A - 2 Connections - Break Scenario 1 (Connection 1 Break) Option A -2 Connections with Upgrades on Danson Gardens Grv - Break Scenario 1 Option B - 3 Connections - Break Scenario 1 (Connection 1 Break)
(Connection 1 Break)

. . Available Fire e . Available Fire e . Available Fire
Junction ID Ba:“;:v'_"l‘;‘"" RFT“""':;’ Fire o Residual Junction ID Ba:“;:v'_"l‘;‘"" RFT“""':;’ Fire o Residual | £io,y ot Residual | | Junction 1D Ba:“;:v'_"l‘;‘"" RFT“""':;’ Fire o Residual | £1o,y ot Residual
(AVDY; Lis) low (Limin) ressure (psi) |0’ viny (AVDY; Lis) low (Limin) ressure (psi) |0’ miny (AVDY; Lis) low (Limin) ressure (psi) |0’ niny
501 13, 8.3 7.000| [J01 13,000 4.98 0000| [J01 13,000 7.1 8.000
102 1 7 000] [302 13,000 4 1,000 [102 13,000 1 0,000
405 13, ,000] [s05 13,000 9 3.000| [J05 13,000 000
106 1 000] [ 206 13,000 7) 4.000] [J06 13,000 000
J07 11 13, .000| [J07 11 13,000 7 5.000| [Jo7 11 13,000 000
108 11 1 000] [208 11 13,000 7.000| [J08 11 13,000 000
409 1 13, 000] [s09 1 13,000 000] [J0: 1 13,000 000
10 1 1 000] [310 1 13,000 000] [s1 1 13,000 000
100 1 13, 000] [J100 1 13,000 000] [1 1 13,000 19,000
101 1 1 4.4 000] [s101 1 13,000 000] [s1 1 13,000 21,000
102 1 13, 3 000| [J102 1 13,000 000] [1 1 13,000 20,000
1103 1 1 9 000] [s103 1 13,000 000] [s1 1 13,000 18,000
109 11 13, 2 000| [J109 11 13,000 .000] [1 11 13,000 19,000
11 11 1 4 000] 311 11 13,000 000] [u1 11 13,000 26,000
11 1 13, 3 000] [11 1 13,000 1 000] [11 11 13,000 1 20,000
11 11 1 4 000] 311 11 13,000 000] 311 11 13,000 B 20,000
11 1 13, 0. ,000] [J11 1 13,000 000] [11 11 13,000 18,000
11 11 1 2 000] 311 11 13,000 000] 311 11 13,000 15,000
11 1 13, 1 16,000] [411 1 13,000 .000] [11 11 13,000 1 15.000
11 11 1 4 17,000 [11 11 13,000 000] 311 11 13,000 16,000
11 1 13, 7 ,000] [J11 1 13,000 .000] [11 11 13,000 16,000
11 11 1 000] 311 11 13,000 000] 311 11 13,000 16,000
118 1 13, ,000] [J118 11 13,000 4 1.000] [J118 11 13,000 17.000
119 11 1 4 000] [s119 11 13,000 0 2.000] [J119 11 13,000 18,000
1 1 13, 5 000] [312 11 13,000 0 1.000] [J12 11 13,000 29,000
120 11 1 000] [3120 11 13,000 4 000] [3120 11 13,000 17,000
1121 1 13, 18,000 [4121 11 13,000 000] [s121 11 13,000 16,000
1122 11 1 1 16,000 [s122 11 13,000 000] [122 11 13,000 15,000
123 11 13, 16.000| [J123 11 13,000 3 16.000| [J123 11 13,000 15,000
124 11 1 19,000] [s124 11 13,000 44 20,000| [J124 11 13,000 16,000
1125 1 13, 1 17.000| [J125 11 13,000 @ 19.000| [J125 11 13,000 16,000
1128 00 7 14,000] [s128 00 000 4 15,000] 128 00 000 13,000
129 11 13, 16.000| [J129 11 13,000 17.000| [J129 11 13,000 15.000
130 11 1 4 17,000] [4130 11 13,000 18,000] 4130 11 13,000 15,000
1131 1 13, 1 16,000] [4131 11 13,000 17.000] [J131 11 13,000 15.000
[1132 11 1 8 17,000] [s132 11 13,000 18,000] [s132 11 13,000 15,000
1 1 13, 4.32 17.000] [ 113 11 13,000 41 19.000] [t 11 13,000 15.000
1 11 1 1.27 16,000 [413 11 13,000 3 17,000 [1 11 13,000 15,000
1 1 13, 16,000 [413 11 13,000 38.44 16.000] [t 11 13,000 15,000
1 11 1 17,000 [113 11 13,000 18,000] 41 11 13,000 15,000
1 1 .000] [113 11 000 ,000] [1 11 000 000
14 11 000] [s14 11 000 4 4.000] [J14 11 000 000
15 o7 13, ,000] [415 o7 13,000 8 2.000| [J15 o7 13,000 14.44 000
1152 11 1 000] [152 11 13,000 9 7,000| [J152 11 13,000 7 000
153 15 13, 4.000] [4153 15 13,000 000] [4153 15 13,000 1,000
154 11 1 000] [4154 11 13,000 000] [s154 11 13,000 9,000
L7155 1 13, 1 .000| [J155 1 13,000 1 .000| [J155 1 13,000 1 18,000
L1156 1 5 000] [3156 13,000 0 000] [3156 13,000 4 17,000
158 13, 1 000| [J158 13,000 000] [J158 13,000 5 23,000
1 1 000] [s1 13,000 000] [s1 13,000 22,000
1 13, 1.000] [s1 13,000 .000] [1 13,000 19,000
1 1 000] [s1 13,000 000] [s1 13,000 19,000
1 13, 000] [41 13,000 ,000] [1 13,000 000
1 1 000] [s1 13,000 000] [s1 13,000 000
1 13, .000] [41 13,000 ,000] [1 13,000 14, 000
1 1 000] [u1 13,000 4.4 000] [o1 13,000 000
1 13, 2 000] [41 13,000 94: ,000] [1 13,000 000
1 1 3 000] [u1 13,000 0.0 4.000] [J1 13,000 000
1 13, 000] [41 13,000 1.0 4,000| [J1 13,000 000
1 1 000] [u1 13,000 2.3 6.000] [J1 13,000 000
1 13, .000] [41 13,000 5.4 ,000] [1 13,000 14 000
180 1 000] [180 13,000 1 000] [3180 13,000 000
182 13, .000| [J182 13,000 1 000] [J182 13,000 000
184 1 000] [s184 13,000 1 000] [s184 13,000 000
[ 186 13, 000| [J186 13,000 3 ,000] [J186 13,000 14 000
1188 1 7 000] [s188 13,000 9.4 000] [s188 13,000 000
19 1 13, 1 000] [319 1 13,000 4.8 .000] [J19 1 13,000 000
120 1 1 5 7,000] [J20 1 13,000 1 000] [120 1 13,000 7 000
21 1 13, .000| [J21 1 13,000 4 ,000] [21 1 13,000 14.27 000
122 1 1 000] [122 1 13,000 000] [122 1 13,000 4 000
123 1 13, 1 000] [123 1 13,000 000 1 13,000 14.54 000
124 1 1 000] [124 1 13,000 000 1 13,000 000
425 1 13, 000] [125 1 13,000 000 1 13,000 1,000
126 1 1 000] [126 1 13,000 000 1 13,000 1,000
J27 1 13, 000] [s27 1 13,000 1 000 1 13,000 1.000
128 1 1 000] [128 1 13,000 7 000] [128 1 13,000 1,000
429 13, 000] [129 13,000 1 000] [s29 13,000 000
430 1 000] [30 13,000 8 000] [130 13,000 000
31 13, .000] [431 13,000 413 000] [431 13,000 000
132 1 000] [132 13,000 48 000] [132 13,000 000
13, 000 13,000 11 000 13,000 14 000
1 4 000 13,000 72 000 13,000 000
13, 6 000 13,000 14 000 13,000 4 000
1 0 000 13,000 1 000 13,000 2 000
13, 000 13,000 7] 000 13,000 1 000
438 1 000] [138 13,000 000] [138 13,000 5 000
9 13, 000] [39 13,000 000] [339 13,000 1 000
0 1 000] [340 13,000 000] [340 13,000 000
1 1 13, ,000] [s21 1 13,000 4 .000| [441 11 13,000 000
2 11 1 000] [3a2 11 13,000 000] [342 11 13,000 000
3 1 13, .000| 143 11 13,000 1 .000| 143 11 13,000 1 000
4 11 1 000] [sa4 11 13,000 1 000] [sa4 11 13,000 8 000
5 11 13, 000| [J45 11 13,000 0 000] 445 11 13,000 000
5 11 1 000] [2a6 11 13,000 1 000] [2a6 11 13,000 000
8 1 13, 1.000| [J48 11 13,000 4.000] [s48 11 13,000 000
J50 11 1 5.000] [J50 11 13,000 7,000] [J50 11 13,000 000
51 11 13, 4.000] [351 11 13,000 .000] [451 11 13,000 1 000
452 11 1 1,000 [452 11 13,000 000] [152 11 13,000 7 000
53 11 13, .000| [J53 11 13,000 8 000] 453 11 13,000 18,000
55 11 1 000] [155 11 13,000 4 000] [255 11 13,000 18,000
56 11 13, 18.000| [J56 11 13,000 14,60 000] 456 11 13,000 34 17,000
J57 11 1 19,000] [457 11 13,000 000] [457 11 13,000 18,000
56 11 13, 19.000| [J58 11 13,000 .000| [J58 11 13,000 34 17,000
159 11 1 4 17,000] [459 11 13,000 4 000] [159 11 13,000 16,000
160 11 13, 0.6 16.000] [J60 11 13,000 37.41 17.000] [J60 11 13,000 15,000
61 11 1 0.4 16,000| [J61 11 13,000 37.0 17,000 [461 11 13,000 6 15,000
162 11 13, 4.4 17.000| [J62 11 13,000 4 19.000| [J62 11 13,000 16.000
63 11 1 4.5 17,000 [163 11 13,000 4 19,000 [463 11 13,000 16,000
64 11 13, 134 16.000| [J64 11 13,000 3 17.000] [J64 11 13,000 15,000
65 11 1 1.42 16,000 [465 11 13,000 3 17,000 [465 11 13,000 15,000
66 11 13, 563 18.000| [J66 11 13,000 4 19.000| [J66 11 13,000 16.000
J67 11 1 6.21 18,000 [467 11 13,000 4 19,000 [467 11 13,000 17,000
68 11 13, 4 16.000| [J68 11 13,000 38.4: 18.000| [J68 11 13,000 15,000
169 11 1 7 16,000 [J69 11 13,000 38.4 18,000 [469 11 13,000 15,000
70 11 13, 6 17.000] [J7 11 13,000 419 19,000] [J7 11 13,000 1 16.000
1 11 1 4 18,000 11 13,000 4 19,000 11 13,000 7 16,000
1 13, 3 16,000 1 13,000 1 18,000 11 13,000 1 15.000
11 1 31 16,000 11 13,000 0 18,000 11 13,000 3 15,000
1 13, 57 000 1 13,000 5 000 1 13,000 6 16,000
1 1 4 000 1 13,000 3 000 1 13,000 17,000
1 13, 9 000 1 13,000 1 000 1 13,000 19,000
1 1 7 000 1 13,000 4.41 000 1 13,000 17,000
0 13, 000 0 13,000 0.04 000 0 13,000 4 19,000
0 1 000 0 13,000 6.55 000 0 13,000 3 18,000
1 13, 000 1 13,000 1 000 1 13,000 000
1 1 000 1 13,000 1 000 1 13,000 000
2 1 13, .000| [J82 1 13,000 000] [s82 1 13,000 1,000
83 1 1 000] [183 1 13,000 000] [283 1 13,000 1,000
484 1 13, 000] [s84 1 13,000 000] [s84 1 13,000 000
485 1 1 000] 285 1 13,000 000] [s85 1 13,000 000
86 1 13, 15,000 [486 1 13,000 16,000 [486 1 13,000 14,000
187 1 1 15,000 [s87 1 13,000 16,000 [487 1 13,000 14,000
88 1 13, 16,000 [488 1 13,000 17,000 [488 1 13,000 15,000
189 1 1 4 25,000| [J89 1 13,000 28,000| [J89 1 13,000 4 22,000
490 1 13, 3 19,000 [490 1 13,000 21,000| [J90 1 13,000 3 18,000
191 1 1 4 23,000| [s91 1 13,000 25,000] [s91 1 13,000 42.54 21,000
492 13, 000] [392 13,000 1 ,000] [392 13,000 3 000
193 1 000] [103 13,000 8 000] [203 13,000 000
494 13, 000] [s94 13,000 1.9 000] [s94 13,000 14 000
195 1 000] [105 13,000 1.4 000] [205 13,000 000
496 13, 000] 196 13,000 1.5 000] 496 13,000 000
197 1 4 000] [s07 13,000 3.14 000] [s07 13,000 000
498 13, 5 000] [s98 13,000 124 000] [s98 13,000 000




163401660 - Barrhaven Conservancy
Model Results - Reliability Analysis (AVDY+FF)

Option A - 2 Connections - Break Scenario 2 (Connection 2 Break) Option A - 2 Connections - Break Scenario 2 (Connection 2 Break) Option B - 3 Connections - Break Scenario 2 (Connection 2 Break)
. . Available Fire e . Available Fire e . Available Fire
Junction ID Ba:“;:v'_"l‘;‘"" RFT“""':;’ Fire o Residual Junction ID Ba:“;:v'_"l‘;‘"" RFT“""':;’ Fire o Residual | £io,y ot Residual | | Junction 1D Ba:“;:v'_"l‘;‘"" RFT“""':;’ Fire o Residual | £1o,y ot Residual
(AVDY; Lis) low (Limin) ressure (psi) |0’ viny (AVDY; Lis) low (Limin) ressure (psi) |0’ miny (AVDY; Lis) low (Limin) ressure (psi) |0’ niny
501 13, 741 000] [J01 13,000 7.000| [J01 13,000 000
102 1 77 000] [302 13,000 4.000| [J02 13,000 000
405 13, 5 000] [s05 13,000 3.000| [Jo5 13,000 000
106 1 1 000] [ 206 13,000 2.000] [J06 13,000 000
J07 11 13, 1,000 [J07 11 13,000 1,000 [407 11 13,000 000
108 11 1 0.000| [J08 11 13,000 0.000| [J08 11 13,000 000
409 1 13, 9.000| [Jog 1 13,000 9.000| [0 1 13,000 19,000
10 1 1 8,000] [J10 1 13,000 8.000| [J1 1 13,000 18,000
100 1 13, 4 1,000 [4100 1 13,000 1,000 [1 1 13,000 000
101 1 1 7 000] [s101 1 13,000 000] [s1 1 13,000 0 000
[J102 1 13, 000] [4102 1 13,000 ,000] [1 1 13,000 4 000
1103 1 1 000] [s103 1 13,000 000] [s1 1 13,000 000
100 11 13, ,000] [4109 11 13,000 ,000] [1 11 13,000 000
11 11 1 000] 311 11 13,000 000] [u1 11 13,000 000
11 1 13, ,000] [311 1 13,000 000] [411 11 13,000 000
11 11 1 000] 311 11 13,000 000] 311 11 13,000 000
11 1 13, 4 1,000] [311 1 13,000 1,000 [11 11 13,000 18,000
11 11 1 9 000] 311 11 13,000 000] 311 11 13,000 16,000
11 1 13, 7 00| [311 1 13,000 000] [411 11 13,000 4 15,000
11 11 1 000] 311 11 13,000 000] 311 11 13,000 0 16,000
11 1 13, ,000] [311 1 13,000 1 ,000] [411 11 13,000 34,7 17,000
11 11 1 000] 311 11 13,000 000] 311 11 13,000 16,000
118 1 13, 00| [3118 11 13,000 14, .000] [J118 11 13,000 18,000
119 11 1 000] [s119 11 13,000 000] [s119 11 13,000 18,000
1 1 13, ,000| [312 11 13,000 000] [312 11 13,000 4 21,000
120 11 1 000] [3120 11 13,000 000] [3120 11 13,000 18,000
[J121 1 13, ,000| [J121 11 13,000 ,000] [121 11 13,000 34, 17,000
1122 11 1 000] [3122 11 13,000 000] [122 11 13,000 8 15,000
123 11 13, 3 17,000] [4123 11 13,000 36.4 17,000] [4123 11 13,000 8 15,000
124 11 1 4 20,000| [J124 11 13,000 4 20,000| [J124 11 13,000 4.85 17,000
[J125 11 13, 4044 19,000] [4125 11 13,000 4030 19,000] [4125 11 13,000 2.2 16,000
1128 00 15,000] [s128 00 000 7 15,000] 128 00 000 4 14,000
129 11 13, 17,000] [4129 11 13,000 34.56 17,000] 4129 11 13,000 7 15,000
130 11 1 18,000] [4130 11 13,000 7 18,000] 4130 11 13,000 16,000
[J131 1 13, 17.000] [5131 11 13,000 34 17,000 [4131 11 13,000 15,000
[1132 11 1 18,000] [s132 11 13,000 18,000] [s132 11 13,000 16,000
1 1 13, 18,000] [413 1 13,000 4 18,000] [1 11 13,000 16,000
1 11 1 7) 17,000] [s13 11 13,000 4 17,000] 1 11 13,000 15,000
1 1 13, 3 17.000] [13 11 13,000 8 17,000 [1 11 13,000 15,000
1 11 1 2 18,000 [413 11 13,000 8 18,000] 1 11 13,000 16,000
1 1 4 000] [413: 11 000 1 ,000] [1 11 000 000
14 11 000] [s14 11 000 7 000] [s14 11 000 000
[415 o7 13, 000] [415 o7 13,000 000] [415 o7 13,000 000
1152 11 1 000] [152 11 13,000 000] [3152 11 13,000 000
153 15 13, 000] [4153 15 13,000 000] [4153 15 13,000 1,000
154 11 1 000] [4154 11 13,000 000] [s154 11 13,000 9,000
[J155 1 13, 000] 155 1 13,000 000] [J155 1 13,000 9,000
L1156 1 000] [3156 13,000 000] [3156 13,000 7,000
158 13, 000] 158 13,000 000] [J158 13,000 000
1 1 000] [s1 13,000 000] [s1 13,000 000
1 13, 4 ,000] [1 13,000 ,000] [1 13,000 4 000
1 1 000] [s1 13,000 000] [s1 13,000 0 000
1 13, 1 ,000] [31 13,000 ,000] [1 13,000 9 000
1 1 8 000] [s1 13,000 000] [s1 13,000 8 000
1 13, 4 ,000] [1 13,000 54 ,000] [1 13,000 000
1 1 000] [u1 13,000 000] [o1 13,000 000
1 13, ,000] [1 13,000 ,000] [1 13,000 000
1 1 000] [u1 13,000 45 000] [u1 13,000 000
1 13, 4,000| [J1 13,000 44 4,000| [J1 13,000 14 000
1 1 5.000] [J1 13,000 7 5.000] [J1 13,000 000
1 13, 4 ,000] [1 13,000 ,000] [1 13,000 1 000
180 1 0 000] [180 13,000 000] [3180 13,000 7 000
182 13, 9 000] 4182 13,000 000] [s182 13,000 4 000
184 1 9 000] [s184 13,000 000] [s184 13,000 4 000
[J186 13, ,000] [J186 13,000 ,000] [J186 13,000 6 000
1188 1 000] [s188 13,000 000] [s188 13,000 000
19 1 13, ,000] [319 1 13,000 ,000] [19 1 13,000 000
120 1 1 000] [120 1 13,000 000] [120 1 13,000 000
21 1 13, ,000] [321 1 13,000 000] [21 1 13,000 4 000
122 1 1 000] [122 1 13,000 000] [122 1 13,000 9 000
423 1 13, 000] [123 1 13,000 000 1 13,000 9 000
124 1 1 1 000] [124 1 13,000 000 1 13,000 7 000
425 1 13, 1.70 000] [125 1 13,000 156 000 1 13,000 1 000
126 1 1 1.73 000] [126 1 13,000 150 000 1 13,000 5 000
J27 1 13, 2,01 000] [s27 1 13,000 187 000 1 13,000 7 000
128 1 1 1 000] [128 1 13,000 1.70 000] [128 1 13,000 0 000
429 13, 000] [129 13,000 1 000] [s29 13,000 4 000
430 1 000] [30 13,000 16 000] [130 13,000 000
431 13, 000] [431 13,000 9 000] [431 13,000 000
132 1 000] [132 13,000 1 000] [132 13,000 4 000
13, 000 13,000 000 13,000 000
1 000 13,000 000 13,000 000
13, 3 000 13,000 7] 000 13,000 000
1 2 000 13,000 000 13,000 000
13, 7 000 13,000 000 13,000 000
438 1 5 000] [138 13,000 4 000] [138 13,000 000
9 13, 1 000] [39 13,000 0 000] [339 13,000 000
0 1 7 000] [340 13,000 3 000] [340 13,000 000
1 1 13, ,000| [341 1 13,000 1 000] [341 11 13,000 000
2 11 1 000] [3a2 11 13,000 9 000] [342 11 13,000 000
3 11 13, 000] 143 11 13,000 4 000] 343 11 13,000 000
4 11 1 000] [sa4 11 13,000 000] [sa4 11 13,000 000
5 11 13, 000] 445 11 13,000 000] 445 11 13,000 18,000
5 11 1 000] [2a6 11 13,000 000] [2a6 11 13,000 16,000
8 11 13, 7,000| [J48 11 13,000 7,000| [J48 11 13,000 34, 17,000
J50 11 1 1,000 [450 11 13,000 1,000 [450 11 13,000 961 15,000
J51 11 13, 000] [451 11 13,000 000] [451 11 13,000 9.70 15,000
452 11 1 000] [152 11 13,000 4 000] [152 11 13,000 167 16,000
J53 11 13, 354 ,000] [153 11 13,000 3 ,000] 453 11 13,000 9 16,000
55 11 1 7.09 000] [155 11 13,000 6 000] [255 11 13,000 4 18,000
J56 11 13, 2,67 ,000] 456 11 13,000 2 000] 456 11 13,000 1 17,000
J57 11 1 000] [457 11 13,000 8 000] [457 11 13,000 18,000
J58 11 13, ,000] 458 11 13,000 4 ,000] 458 11 13,000 17,000
159 11 1 000] [159 11 13,000 6 000] [159 11 13,000 16,000
J60 11 13, 17,000 [460 11 13,000 7 17,000 [460 11 13,000 15,000
61 11 1 17,000 [J61 11 13,000 3 17,000 [461 11 13,000 15,000
462 11 13, 18,000 [462 11 13,000 4: 18,000 [462 11 13,000 1 16,000
63 11 1 18,000 [463 11 13,000 8 18,000 [463 11 13,000 8 16,000
J64 11 13, 17,000 [J64 11 13,000 17,000 [464 11 13,000 0 16,000
65 11 1 17,000 [465 11 13,000 17,000 [465 11 13,000 9 16,000
J66 11 13, 4 19,000 [J66 11 13,000 4 19,000] [66 11 13,000 34, 17,000
J67 11 1 41.4 19,000 [467 11 13,000 4 19,000 [467 11 13,000 5 17,000
68 11 13, 36.9 17,000 [J68 11 13,000 36.79 17,000 |68 11 13,000 1 16,000
169 11 1 36.9 17,000 [s69 11 13,000 36.82 17,000 [s69 11 13,000 1 16,000
70 11 13, 404 19,000 [J7 11 13,000 4 19,000 [7 11 13,000 34, 17,000
1 11 1 4 19,000 11 13,000 4 19,000 11 13,000 5 17,000
1 13, 17,000 1 13,000 17,000 11 13,000 1 16,000
11 1 17,000 11 13,000 17,000 11 13,000 16,000
1 13, 000 1 13,000 000 1 13,000 000
1 1 000 1 13,000 000 1 13,000 000
1 13, 000 1 13,000 000 1 13,000 000
1 1 000 1 13,000 000 1 13,000 000
0 13, 000 0 13,000 000 0 13,000 4: 000
0 1 000 0 13,000 000 0 13,000 3 000
1 13, 1 000 1 13,000 1 000 1 13,000 000
1 1 1 000 1 13,000 5 000 1 13,000 1,000
2 1 13, 4 000] [82 1 13,000 7 000] [s82 1 13,000 14 000
83 1 1 4 000] [183 1 13,000 0 000] [283 1 13,000 000
484 1 13, 1 000] [s84 1 13,000 1.4 000] [s84 1 13,000 000
485 1 1 4 000] 285 1 13,000 4.74 000] [s85 1 13,000 000
86 1 13, 16,000 [486 1 13,000 09 16,000 [486 1 13,000 14,000
187 1 1 16,000 [187 1 13,000 11 16,000 [487 1 13,000 14,000
88 1 13, 17,000 [488 1 13,000 21 17,000 [488 1 13,000 15,000
189 1 1 27,000| [J89 1 13,000 27,000| [J89 1 13,000 4 22,000
490 1 13, 20,000| [J90 1 13,000 4 20,000| [J90 1 13,000 3 18,000
191 1 1 25,000| [s91 1 13,000 25,000] [s91 1 13,000 4 21,000
492 13, 1 ,000] [192 13,000 ,000] [392 13,000 34 000
193 1 0 000] [103 13,000 000] [203 13,000 000
494 13, 4 000] [s94 13,000 000] [s94 13,000 000
195 1 000] [105 13,000 000] [205 13,000 000
496 13, 000] 196 13,000 000] 296 13,000 000
197 1 000] [s07 13,000 000] [s07 13,000 4 000
498 13, 000] [198 13,000 000] [s98 13,000 0 000




163401660 - Barrhaven Conservancy
Model Results - Reliability Analysis (AVDY+FF)

Option A -2 Connections - Break Scenario 3 Option A - 2 Connections - Break Scenario 3 Option B - 3 Connections - Break Scenario 3
. . Available Fire e . Available Fire e . Available Fire
Junction ID Ba:“;:v'_"l‘;‘"" RFT“""':;’ Fire o Residual Junction ID Ba:“;:v'_"l‘;‘"" RFT“""':;’ Fire o Residual | £io,y ot Residual | | Junction 1D Ba:“;:v'_"l‘;‘"" RFT“""':;’ Fire o Residual | £1o,y ot Residual
(AVDY; Lis) low (Limin) ressure (psi) |0’ viny (AVDY; Lis) low (Limin) ressure (psi) |0’ miny (AVDY; Lis) low (Limin) ressure (psi) |0’ niny
501 13, 000] [J01 13,000 7.000| [J01 13,000 54 000
102 1 000] [302 13,000 6.000] [J02 13,000 000
405 13, 000] [s05 13,000 000] [J05 13,000 000
106 1 000] [ 206 13,000 000] [206 13,000 000
J07 11 13, 1 000] [s07 11 13,000 8 000] [s07 11 13,000 000
108 11 1 4 000] [208 11 13,000 84 000] [208 11 13,000 000
409 1 13, 1 000] [s09 1 13,000 4 000] [J0: 1 13,000 4 000
10 1 1 000] [310 1 13,000 000] [s1 1 13,000 000
100 1 13, 17,000] [4100 1 13,000 18,000] [1 1 13,000 1,000
101 1 1 4 21,000| [J101 1 13,000 22,000] [1 1 13,000 7,000
[J102 1 13, 4 20,000| [J102 1 13,000 14, 21,000| [J1 1 13,000 6,000
1103 1 1 17,000] 103 1 13,000 7 18,000] [1 1 13,000 1,000
100 11 13, 18,000] [4109 11 13,000 0 19,000] [1 11 13,000 3,000
11 11 1 4 67,000] [311 11 13,000 3 71,000] [J1 11 13,000 000
11 1 13, 18,000] [J11 1 13,000 1.1 19,000 [411 11 13,000 000
11 11 1 18,000 [J11 11 13,000 1.9 19,000 [J11 11 13,000 000
11 1 13, 17.000] [11 1 13,000 7.3 17,000 [411 11 13,000 2.1 000
11 11 1 15,000 [J11 11 13,000 B 15,000 [s11 11 13,000 0 000
11 1 13, 4. 14,000] [11 1 13,000 4 15,000 [411 11 13,000 8 16,000
11 11 1 15,000 [J11 11 13,000 16,000 [J11 11 13,000 3 17,000
11 1 13, 16,000] [J11 1 13,000 16,000] [J11 11 13,000 11 18,000
11 11 1 15,000] [J11 11 13,000 16,000] [J11 11 13,000 5 18,000
118 1 13, 16.000] [J118 1 13,000 4 17,000] [J118 11 13,000 9 19,000
119 11 1 4 17,000] 119 11 13,000 7 18,000] [s119 11 13,000 20,000
1 1 13, 9 73.000| [312 11 13,000 64 77.000| [J12 11 13,000 54. 35,000
120 11 1 3 17,000] [4120 11 13,000 17,000] 4120 11 13,000 0 19,000
[J121 1 13, 0. 16.000] [J121 11 13,000 34 16,000 [4121 11 13,000 8 18,000
1122 11 1 4 14,000] [s122 11 13,000 15,000 [s122 11 13,000 1 16,000
123 11 13, 4 14,000 [4123 11 13,000 15,000 [4123 11 13,000 171 16,000
124 11 1 16,000 [s124 11 13,000 17,000] [s124 11 13,000 8.19 18,000
[J125 1 13, 15,000 [4125 11 13,000 16,000 [4125 11 13,000 563 17,000
1128 00 13,000] [s128 00 000 13,000] [s128 00 000 4.39 14,000
120 11 13, 14,000 [4129 11 13,000 15,000] [4129 11 13,000 131 16,000
130 11 1 15,000] [4130 11 13,000 15,000] [130 11 13,000 4.90 17,000
[J131 1 13, 14,000] [1131 11 13,000 4 15,000] [4131 11 13,000 139 16,000
[1132 11 1 15,000] [s132 11 13,000 0 15,000] [s132 11 13,000 4.79 17,000
1 1 13, 15,000] [413 1 13,000 16,000 [1 11 13,000 34.31 17,000
1 11 1 14,000 [413 11 13,000 15,000 [1 11 13,000 121 16,000
1 1 13, 14,000] [13 1 13,000 15,000 [1 11 13,000 16,000
1 11 1 7 15,000 [413 11 13,000 16,000] 1 11 13,000 17,000
1 1 000] [413: 11 000 ,000] [1 11 000 000
14 11 000] [s14 11 000 000] [s14 11 000 000
[415 o7 13, .000] [415 o7 13,000 000] [415 o7 13,000 4.1 000
1152 11 1 4.000] [J152 11 13,000 000] [3152 11 13,000 9 000
153 15 13, .000] [4153 15 13,000 ,000] [4153 15 13,000 1 000
154 11 1 000] [4154 11 13,000 000] [s154 11 13,000 000
[J155 1 13, 18,000] 155 1 13,000 19,000] [4155 1 13,000 000
L1156 1 18,000] [4156 13,000 19,000] [s156 13,000 000
158 13, 18,000] 4158 13,000 19,000] [J158 13,000 3 000
1 1 52,000] [J1 13,000 54,000] [J1 13,000 4 000
1 13, 1 18,000] [1 13,000 19,000] [1 13,000 8 000
1 1 5 17,000] [51 13,000 18,000] 1 13,000 2 000
1 13, 46 16,000 [41 13,000 34, 17,000] [1 13,000 1 000
1 1 4 15,000 [1 13,000 1 16,000] [1 13,000 9 000
1 13, 2 48.000| [J1 13,000 1 50000| [J1 13,000 000
1 1 7 14,000] [1 13,000 5.7 15,000] 1 13,000 000
1 13, 18,000] [1 13,000 1 19,000] [J1 13,000 000
1 1 19,000] 1 13,000 3 20,000] [J1 13,000 000
1 13, 19.000] [1 13,000 2 19,000] [J1 13,000 000
1 1 18,000] 1 13,000 1 19,000] [41 13,000 000
1 13, 46,000| [J1 13,000 11 48,000| [J1 13,000 000
180 1 18,000] 180 13,000 14 19,000] [180 13,000 000
182 13, 6 18,000] 182 13,000 4 ,000] [J182 13,000 000
184 1 6 18,000] [s184 13,000 7 000] [s184 13,000 000
[J186 13, 9.1 ,000] [J186 13,000 ,000] [J186 13,000 000
1188 1 7 000] [s188 13,000 000] [s188 13,000 000
19 1 13, 6.71 4.000| [J19 1 13,000 .000] [s19 1 13,000 000
120 1 1 7.00 3.000] [J20 1 13,000 000] [120 1 13,000 000
21 1 13, 3 000] [321 1 13,000 000] [21 1 13,000 1 000
122 1 1 3 000] [122 1 13,000 000] [122 1 13,000 154 000
423 1 13, 1 000] [123 1 13,000 000 1 13,000 154 000
124 1 1 9 000] [124 1 13,000 000 1 13,000 1 000
425 1 13, 000] [125 1 13,000 000 1 13,000 1 000
126 1 1 000] [126 1 13,000 000 1 13,000 1 000
J27 1 13, 000] [s27 1 13,000 000 1 13,000 1 000
128 1 1 000] [128 1 13,000 000] [128 1 13,000 1 000
429 13, 000] [129 13,000 000] [s29 13,000 000
430 1 000] [30 13,000 000] [130 13,000 1 000
431 13, 000] [431 13,000 ,000] [431 13,000 000
132 1 000] [132 13,000 000] [132 13,000 4 000
13, 000 13,000 000 13,000 8 000
1 000 13,000 000 13,000 7 000
13, 000 13,000 000 13,000 54.31 000
1 000 13,000 000 13,000 000
13, 38,000 13,000 000 13,000 000
438 1 19,000 [438 13,000 000] [138 13,000 000
9 13, 19,000 [439 13,000 ,000] [439 13,000 000
0 1 72,000| 340 13,000 000] [340 13,000 4.4 000
1 1 13, 19.000] [441 1 13,000 ,000] [341 11 13,000 8.4 000
2 11 1 19,000 [142 11 13,000 19,000 [142 11 13,000 7 000
3 1 13, 18,000] [143 11 13,000 1 19,000 [443 11 13,000 6 3,000
4 11 1 18,000 [J44 11 13,000 19,000 [sa4 11 13,000 4 1,000
5 1 13, 18,000 [445 11 13,000 19,000 [445 11 13,000 1 0,000
5 11 1 70,000| [J46 11 13,000 74,000| [J46 11 13,000 4 4,000
8 1 13, 000] 148 11 13,000 72,000| [J48 11 13,000 54, 4,000
J50 11 1 000] [150 11 13,000 4 1,000 [450 11 13,000 7.24 4,000
J51 1 13, ,000] [451 11 13,000 1 1,000] [J51 11 13,000 6.94 3,000
452 11 1 000] [152 11 13,000 7,000| [J52 11 13,000 4.56 1,000
J53 11 13, 000] [453 11 13,000 000] 453 11 13,000 388 1,000
55 11 1 000] [155 11 13,000 000] [255 11 13,000 7.06 3,000
J56 11 13, 4 000] 456 11 13,000 000] 356 11 13,000 2 0,000
J57 11 1 000] [457 11 13,000 1 000] [457 11 13,000 1,000
J58 11 13, 000] 458 11 13,000 000] [s58 11 13,000 1,000
159 11 1 000] [159 11 13,000 000] [159 11 13,000 000
J60 11 13, 391 19,000 [460 11 13,000 1 9.000| [J60 11 13,000 17,000
61 11 1 3 18,000| [J61 11 13,000 9.000] [J61 11 13,000 17,000
462 11 13, 4 20000| [J62 11 13,000 000] [s62 11 13,000 19,000
63 11 1 4 21,000| [J63 11 13,000 000] [263 11 13,000 19,000
J64 11 13, 19,000 [J64 11 13,000 ,000] [s64 11 13,000 17,000
65 11 1 19,000 [465 11 13,000 000] [265 11 13,000 17,000
J66 11 13, 4 21,000| [J66 11 13,000 000] [s66 11 13,000 4 19,000
J67 11 1 4 21,000| [J67 11 13,000 000] [s67 11 13,000 4 19,000
68 11 13, 0 19,000 [J68 11 13,000 ,000] [s68 11 13,000 3 17,000
169 11 1 0 19,000 [s69 11 13,000 4 000] [269 11 13,000 3 17,000
70 11 13, 3 21,000| [J7¢ 11 13,000 7 000] [J7 11 13,000 3 19,000
1 11 1 21,000 11 13,000 7 000 11 13,000 4 19,000
1 13, 9,000 11 13,000 14, 000 11 13,000 18,000
11 1 9,000 11 13,000 000 11 13,000 18,000
1 13, 000 1 13,000 1 000 1 13,000 000
1 1 000 1 13,000 1 4,000 1 13,000 1 000
1 13, 1 000 1 13,000 9,000 1 13,000 7 000
1 1 6 000 1 13,000 4,000 1 13,000 7 000
0 13, 000 0 13,000 000 0 13,000 4: 000
0 1 4,000 0 13,000 000 0 13,000 000
1 13, 000 1 13,000 000 1 13,000 000
1 1 000 1 13,000 000 1 13,000 000
2 1 13, 6 000] [s82 1 13,000 9 000] [s82 1 13,000 1 000
83 1 1 4 000] [183 1 13,000 9 000] [283 1 13,000 7 000
484 1 13, 4 000] [s84 1 13,000 0 000] [s84 1 13,000 177 000
485 1 1 7 000] 285 1 13,000 000] [s85 1 13,000 4.91 000
86 1 13, 4 17,000 [486 1 13,000 18,000 [86 1 13,000 16,000
187 1 1 17,000 [s87 1 13,000 18,000 [487 1 13,000 16,000
88 1 13, 1 000] [s88 1 13,000 ,000] [s88 1 13,000 17,000
189 1 1 1 000] [189 1 13,000 000] [289 1 13,000 30,000
490 1 13, 7 4,000| [J90 1 13,000 000] [390 1 13,000 14 21,000
191 1 1 7 2.000] [J91 1 13,000 000] [s01 1 13,000 27,000
492 13, 9 000] [392 13,000 1 .000] [s92 13,000 000
193 1 1 000] [103 13,000 3 000] [203 13,000 000
494 13, 11 18,000 [494 13,000 4 19,000 [494 13,000 000
195 1 78 18,000 [495 13,000 1 19,000 [195 13,000 4 000
496 13, 88 18,000 [496 13,000 0 19,000 [496 13,000 9 000
197 1 54 15,000 [s97 13,000 7 16,000 [197 13,000 6 000
498 13, 66 18,000] [J98 13,000 49 18,000] [498 13,000 2 000




163401660 - Barrhaven Conservancy
Model Results - Reliability Analysis (AVDY+FF)

Option A -2 Connections with Upgrades on Danson Gardens Grv - Break Scenario 4 Option A - 2 Connections - Break Scenario 4 Option B - 3 Connections - Break Scenario 4
. . Available Fire e . Available Fire e . Available Fire
Junction ID Ba:“;:v'_"l‘;‘"" RFT“""':;’ Fire o Residual Junction ID Ba:“;:v'_"l‘;‘"" RFT“""':;’ Fire o Residual | £io,y ot Residual | | Junction 1D Ba:“;:v'_"l‘;‘"" RFT“""':;’ Fire o Residual | £1o,y ot Residual
(AVDY; Lis) low (Limin) ressure (psi) |0’ viny (AVDY; Lis) low (Limin) ressure (psi) |0’ miny (AVDY; Lis) low (Limin) ressure (psi) |0’ niny
501 13, 000] [J01 13,000 2 7.000| [J01 13,000 4.4 4,000
102 1 000] [302 13,000 6.000] [J02 13,000 5.000
405 13, 000] [s05 13,000 000] [J05 13,000 7,000
106 1 000] [ 206 13,000 000] [206 13,000 7,000
J07 11 13, 1 000] [s07 11 13,000 8 000] [s07 11 13,000 000
108 11 1 4 000] [208 11 13,000 84 000] [208 11 13,000 000
409 1 13, 1 000] [s09 1 13,000 4 000] [J0: 1 13,000 4 000
10 1 1 45 000] [310 1 13,000 000] [s1 1 13,000 000
100 1 13, 98 ,000] [4100 1 13,000 000] [1 1 13,000 000
101 1 1 27 000] [s101 1 13,000 000] [s1 1 13,000 000
[J102 1 13, % 000] [J102 1 13,000 ,000] [1 1 13,000 1 000
1103 1 1 46 000] [s103 1 13,000 000] [s1 1 13,000 5 000
100 11 13, 11 000] [4109 11 13,000 ,000] [1 11 13,000 2 000
11 11 1 34 000] 311 11 13,000 000] [u1 11 13,000 4,000
11 1 13, 73 1,000] [311 1 13,000 000] [411 11 13,000 2 19,000
11 11 1 7. 9.000] [J11 11 13,000 19,000 [s11 11 13,000 2 17,000
11 1 13, 3 17.000] [11 1 13,000 17,000 [411 11 13,000 4 16,000
11 11 1 3 15,000 [J11 11 13,000 15,000 [s11 11 13,000 2 14,000
11 1 13, 4.1 14,000] [11 1 13,000 15,000 [411 11 13,000 1.0 14,000
11 11 1 7 15,000 [J11 11 13,000 16,000 [J11 11 13,000 3.4 14,000
11 1 13, 5 16,000] [J11 1 13,000 16,000 [411 11 13,000 6.1 15,000
11 11 1 8 15,000] [J11 11 13,000 16,000] [J11 11 13,000 4.5 14,000
118 1 13, 3 16.000] [J118 1 13,000 17,000] [J118 11 13,000 15,000
119 11 1 7 17,000] 119 11 13,000 17,000] [s119 11 13,000 16,000
1 1 13, 73,000| [J12 11 13,000 64. 77.000| [J12 11 13,000 54 36,000
120 11 1 16,000] [4120 11 13,000 17,000] 4120 11 13,000 15,000
[J121 1 13, 16.000] [J121 11 13,000 4 16,000 [4121 11 13,000 15,000
1122 11 1 14,000] [s122 11 13,000 15,000 [s122 11 13,000 13,000
123 11 13, 14,000 [4123 11 13,000 15,000 [4123 11 13,000 1 13,000
124 11 1 16,000 [s124 11 13,000 4 16,000 [s124 11 13,000 2 15,000
[J125 1 13, 15,000 [4125 11 13,000 16,000 [4125 11 13,000 2 14,000
1128 00 12,000] [s128 00 000 13,000] [s128 00 000 5 12,000
120 11 13, 14,000] [4129 11 13,000 14,000] [4129 11 13,000 1 13,000
130 11 1 4 14,000] [4130 11 13,000 1 15,000] 130 11 13,000 2 14,000
[J131 1 13, 1 14,000] [1131 11 13,000 9 14,000 [4131 11 13,000 18.41 13,000
[1132 11 1 14,000] [s132 11 13,000 15,000] [s132 11 13,000 2 14,000
1 1 13, 15,000] [413 11 13,000 4 15,000 [1 11 13,000 2 14,000
1 11 1 14,000 [413 11 13,000 15,000] [1 11 13,000 1 13,000
1 1 13, 14,000] [13 1 13,000 15,000 [1 11 13,000 1 13,000
1 11 1 15,000 [413 11 13,000 15,000 [1 11 13,000 211 14,000
1 1 4 000] [413: 11 000 ,000] [1 11 000 1 000
14 11 2 000] [s14 11 000 000] [s14 11 000 8 000
[415 o7 13, .000] [415 o7 13,000 000] [415 o7 13,000 4.3 000
1152 11 1 000] [152 11 13,000 000] [3152 11 13,000 1.2 000
153 15 13, 000] [4153 15 13,000 ,000] [4153 15 13,000 1.1 000
154 11 1 000] [4154 11 13,000 000] [s154 11 13,000 2.5 000
[J155 1 13, 8.000| [J155 1 13,000 ,000] 155 1 13,000 148 000
L1156 1 7.000] [J156 13,000 000] [3156 13,000 7.90 000
158 13, 1,000] 158 13,000 ,000] [J158 13,000 94 000
1 1 2.000] [J1 13,000 000] [s1 13,000 2 000
1 13, 4,000| [J1 13,000 1.4 ,000] [1 13,000 000
1 1 000] [s1 13,000 8.3 000] [s1 13,000 000
1 13, ,000] [1 13,000 3.2 ,000] [1 13,000 000
1 1 000] [s1 13,000 0.1 000] [s1 13,000 000
1 13, ,000] [1 13,000 1 ,000] [1 13,000 1,000
1 1 000] [u1 13,000 4 000] [o1 13,000 5.000
1 13, 000] [1 13,000 4 ,000] [1 13,000 4,000
1 1 000] [u1 13,000 7 4.000] [J1 13,000 1 000
1 13, 000] [1 13,000 7 5.000| [J1 13,000 000
1 1 4 4.000] [J1 13,000 8 6.000] [J1 13,000 000
1 13, 3 46,000| [J1 13,000 1.1 48,000| [J1 13,000 9 000
180 1 7 2.000| [J180 13,000 3 4.000| [J180 13,000 4 000
182 13, 4 1,000] 4182 13,000 2 3.000| [J182 13,000 000
184 1 4 1,000] 184 13,000 2 2.000] [J184 13,000 000
[J186 13, 31 7.000| [J186 13,000 ,000] [J186 13,000 000
1188 1 02 000] [s188 13,000 000] [s188 13,000 000
19 1 13, 72 000] [319 1 13,000 .000] [s19 1 13,000 000
120 1 1 2 000] [120 1 13,000 000] [120 1 13,000 000
21 1 13, 000] [321 1 13,000 000] [21 1 13,000 000
122 1 1 000] [122 1 13,000 000] [122 1 13,000 000
423 1 13, ,000] [123 1 13,000 000 1 13,000 9 000
124 1 1 000] [124 1 13,000 000 1 13,000 4 000
425 1 13, 000] [125 1 13,000 000 1 13,000 0 000
126 1 1 000] [126 1 13,000 000 1 13,000 1 000
J27 1 13, 000] [s27 1 13,000 11 000 1 13,000 4: 000
128 1 1 000] [128 1 13,000 9 000] [128 1 13,000 000
429 13, 000] [129 13,000 000] [29 13,000 000
430 1 000] [30 13,000 000] [130 13,000 000
431 13, 000] [431 13,000 ,000] [431 13,000 000
132 1 000] [132 13,000 000] [132 13,000 000
13, 000 13,000 000 13,000 1,000
1 000 13,000 000 13,000 4 3,000
13, 7 000 13,000 000 13,000 4 3,000
1 000 13,000 000 13,000 4 5.000
13, 000 13,000 1 000 13,000 000
438 1 000] [138 13,000 2 000] [138 13,000 000
9 13, 38.000| [J39 13,000 4 39.000| [J39 13,000 000
0 1 72,000| [ 340 13,000 75,000| 240 13,000 4 000
1 1 13, 18,000] [441 1 13,000 19,000 [441 11 13,000 3 16,000
2 11 1 18,000 [142 11 13,000 19,000 [142 11 13,000 4 17,000
3 1 13, 18,000 [443 11 13,000 19,000 [443 11 13,000 3 17,000
4 11 1 18,000 [J44 11 13,000 18,000 [sa4 11 13,000 2 16,000
5 1 13, 17,000 [445 11 13,000 18,000 [445 11 13,000 9 000
5 11 1 70,000| [J46 11 13,000 74,000| [J46 11 13,000 4 000
8 11 13, 000] 148 11 13,000 8 72,000| [J48 11 13,000 54.4 000
J50 11 1 000] [150 11 13,000 4 1,000 [450 11 13,000 7 000
J51 1 13, ,000] [451 11 13,000 1 1,000] [J51 11 13,000 7 3,000
452 11 1 000] [152 11 13,000 7,000| [J52 11 13,000 4 2,000
J53 11 13, 000] [453 11 13,000 000] 453 11 13,000 7y 1,000
55 11 1 000] [155 11 13,000 000] [255 11 13,000 4 3,000
J56 11 13, 000] 456 11 13,000 000] 356 11 13,000 3 0,000
J57 11 1 000] [457 11 13,000 1 000] [457 11 13,000 1 2,000
J58 11 13, 000] 458 11 13,000 000] [s58 11 13,000 7 1,000
159 11 1 000] [159 11 13,000 000] [159 11 13,000 7) 000
J60 11 13, 3 19,000 [460 11 13,000 9.000| [J60 11 13,000 3 17,000
61 11 1 3 18,000| [J61 11 13,000 9.000] [J61 11 13,000 3 17,000
462 11 13, 4 20000| [J62 11 13,000 000] [s62 11 13,000 3 19,000
63 11 1 4 21,000| [J63 11 13,000 000] [263 11 13,000 4 19,000
J64 11 13, 19,000 [J64 11 13,000 ,000] [s64 11 13,000 3 18,000
65 11 1 19,000 [465 11 13,000 000] [265 11 13,000 3 18,000
J66 11 13, 4 21,000| [J66 11 13,000 000] [s66 11 13,000 41 19,000
J67 11 1 4 22,000| [J67 11 13,000 000] [s67 11 13,000 4 20,000
68 11 13, 0 19,000 [J68 11 13,000 14, ,000] [s68 11 13,000 37, 18,000
169 11 1 0 19,000 [s69 11 13,000 4 000] [269 11 13,000 37, 18,000
70 11 13, 3 21,000| [J7¢ 11 13,000 7 000] [J7 11 13,000 40. 19,000
1 11 1 4.24 21,000 11 13,000 B 000 11 13,000 41 20,000
11 13, 063 9,000 11 13,000 14, 000 11 13,000 7 18,000
11 1 0,81 9,000 11 13,000 000 11 13,000 7 18,000
1 13, 4.07 000 1 13,000 9 000 1 13,000 1 000
1 1 6.94 000 1 13,000 6 4,000 1 13,000 000
1 13, 1.41 000 1 13,000 4 9,000 1 13,000 000
1 1 6.19 000 1 13,000 2 000 1 13,000 000
0 13, 0 000 0 13,000 3 000 0 13,000 000
0 1 6 4,000 0 13,000 9 000 0 13,000 000
1 13, 1 1,000 1 13,000 4 000 1 13,000 000
1 1 4 000 1 13,000 6 000 1 13,000 000
2 1 13, 8 000] [s82 1 13,000 4 000] [s82 1 13,000 1 000
83 1 1 8 000] [183 1 13,000 000] [283 1 13,000 4 000
484 1 13, 000] [s84 1 13,000 000] [s84 1 13,000 1 000
485 1 1 000] 285 1 13,000 000] [s85 1 13,000 5 000
86 1 13, 17,000 [486 1 13,000 18,000 [86 1 13,000 16,000
187 1 1 17,000 [s87 1 13,000 18,000 [487 1 13,000 16,000
88 1 13, ,000] [s88 1 13,000 4 ,000] [s88 1 13,000 4 17,000
189 1 1 000] [189 1 13,000 7 000] [289 1 13,000 30,000
490 1 13, 4 4,000| [J90 1 13,000 1 .000] [s90 1 13,000 14 21,000
191 1 1 3.000] [J91 1 13,000 7,81 000] [s01 1 13,000 27,000
492 13, 4 000] [392 13,000 7.25 000] [92 13,000 0 000
193 1 3 000] [103 13,000 4 000] [203 13,000 7 000
494 13, 000] [s94 13,000 9 000] [s94 13,000 000
195 1 000] [105 13,000 8 000] [205 13,000 000
496 13, 000] 196 13,000 4 000] 296 13,000 000
197 1 000] [s07 13,000 7 000] [s07 13,000 000
498 13, 1,000] [498 13,000 10 000] [198 13,000 000




163401660 - Barrhaven Conservancy
Model Results - Reliability Analysis (AVDY+FF)

Option A -2 Connections with Upgrades on Danson Gardens Grv - Break Scenario § Option A - 2 Connections - Break Scenario 5 Option B - 3 Connections - Break Scenario 5
. . Available Fire e . Available Fire e . Available Fire
Junction ID Ba:“;:v'_"l‘;‘"" RFT“""':;’ Fire o Residual Junction ID Ba:“;:v'_"l‘;‘"" RFT“""':;’ Fire o Residual | £io,y ot Residual | | Junction 1D Ba:“;:v'_"l‘;‘"" RFT“""':;’ Fire o Residual | £1o,y ot Residual
(AVDY; Lis) low (Limin) ressure (psi) |0’ viny (AVDY; Lis) low (Limin) ressure (psi) |0’ miny (AVDY; Lis) low (Limin) ressure (psi) |0’ niny
501 13, 000] [J01 13,000 2 7.000| [J01 13,000 54 4,000
102 1 000] [302 13,000 6.000] [J02 13,000 5.000
405 13, 000] [s05 13,000 000] [J05 13,000 7,000
106 1 000] [ 206 13,000 000] [206 13,000 7,000
J07 11 13, 1 000] [s07 11 13,000 8 000] [s07 11 13,000 000
108 11 1 4 000] [208 11 13,000 84 000] [208 11 13,000 000
409 1 13, 000] [s09 1 13,000 4 000] [J0: 1 13,000 4 000
10 1 1 4 000] [310 1 13,000 000] [s1 1 13,000 000
100 1 13, 0 ,000] [4100 1 13,000 000] [1 1 13,000 000
101 1 1 3 000] [s101 1 13,000 000] [s1 1 13,000 000
[J102 1 13, 1 000] [4102 1 13,000 ,000] [1 1 13,000 1 000
1103 1 1 000] [s103 1 13,000 000] [s1 1 13,000 5 000
100 11 13, 1,000] [4109 11 13,000 000] [1 11 13,000 9 000
11 11 1 7.000] [J11 11 13,000 000] [u1 11 13,000 000
11 1 13, 00| [311 1 13,000 000] [411 11 13,000 000
11 11 1 000] 311 11 13,000 000] 311 11 13,000 000
11 1 13, ,000] [311 1 13,000 000] [411 11 13,000 000
11 11 1 000] 311 11 13,000 1,000] [411 11 13,000 000
11 1 13, ,000] [311 1 13,000 14, ,000] [411 11 13,000 000
11 11 1 000] 311 11 13,000 000] 311 11 13,000 000
11 1 13, ,000] [311 1 13,000 000] [411 11 13,000 1 000
11 11 1 000] 311 11 13,000 000] 311 11 13,000 9 000
118 1 13, 000| [J118 11 13,000 49 ,000] [J118 11 13,000 3 000
119 11 1 000] [s119 11 13,000 4.1 000] [s119 11 13,000 5 000
1 1 13, ,000| [312 11 13,000 54 .000] [312 11 13,000 54, 000
120 11 1 000] [3120 11 13,000 2 6.000| [J120 11 13,000 3 000
[J121 1 13, ,000| [J121 11 13,000 4,000| [J121 11 13,000 1 000
1122 11 1 19,000] [s122 11 13,000 000] [122 11 13,000 4 000
123 1 13, 19,000] [4123 11 13,000 14 ,000] [4123 11 13,000 34, 17,000
124 11 1 24,000| [J124 11 13,000 000] [s124 11 13,000 1 20,000
[J125 11 13, 4 21,000| [J125 11 13,000 000] [J125 11 13,000 8 18,000
1128 00 7 16,000] 128 00 000 000] [s128 00 000 4 15,000
120 11 13, 3 18,000] [4129 11 13,000 19,000] 129 11 13,000