WTATHA/\/\

ENGINEERING Enhancing our communities

Drainage Master Plan

MUNICIPAL CLASS ENVIRONMENTAL ASSESSMENT PHASES 1 & 2
City of Barrie

File 117076 | March 29, 2019




Document Control

File:
117076

Date:
March 29,
2019

Prepared by:

Tatham Engineering Limited

115 Sandford Fleming Drive,
Suite 200

Collingwood, Ontario L9Y 5A6

T 705-444-2565
tathameng.com

Prepared for:

City of Barrie
70 Collier Street
Barrie, Ontario L4M 4T5

Authored by:

Reviewed by:

Daniel Twigger, B.Sc.Eng., P.Eng.

Senior Engineer, Group Leader

Dan Hurley, B.A.Sc., P.Eng., LEED AP

President

Disclaimer

Copyright

The information contained in this
document is solely for the use of the Client
identified on the cover sheet for the
purpose for which it has been prepared and
Tatham Engineering Limited undertakes no
duty to or accepts any responsibility to any
third party who may rely upon this

This document may not be used for any
purpose other than that provided in the
contract between the Owner/Client and
the Engineer nor may any section or
element of this document be removed,
reproduced, electronically stored or
transmitted in any form without the

document. express written consent of Tatham
Engineering Limited.
Issue Date Description
1 March 29, 2019 Final Report
P"



Document Contents

Executive Summary

1

11

1.2

1.3

1.4

1.5

2

21

2.2

2.3

3

3.1

3.2

3.3

3.4

3.5

4

4.1

4.2

5

51

Introduction
Study Area
Background
Project Team
Master Planning Process - Approach #2

Existing Policies

Problem/Opportunity Statement
Problem Statement
Watershed/Drainage Area Specific Problems

Opportunity Statement

Project Environment
Physical Environment
Natural Environment
Social Environment
Cultural/Archeological Environment

Economic Environment

Existing Condition System Analysis
Model Updates

Interwatershed Spills Analysis

Future Peak Flow Spill Analysis

Interwatershed Spills Analysis

Tatham Engineering | Drainage Master Plan

6 Spill Analysis with MTO’s Proposed Highway 400 Improvements

7

7.1

Screening of Improvement Options

Flow Reduction/Water Quality Improvement Options

16

16

18

28

29

30

43

43

43

47

48

48

58

63

64

65

67

67

71

75

76

80

85

85



Tatham Engineering | Drainage Master Plan ji

7.2 Conveyance Capacity Improvement Options
7.3 Flow Reduction/Water Quality Improvement Options

7.4 Conveyance Capacity Improvements Options

8 Description of Overall Improvement Alternatives
8.1 Existing Conditions
8.2 Flow Reduction/Water Quality Improvements

8.3 Conveyance Capacity Improvements

9 Public Consultation - Public Information Centre (PIC#1)

9.1 Notice of Study Commencement and Public Information Centre
9.2 Results of Public Consultation

9.3 |dentified Drainage Issues

9.4 Public Preference

9.5 Private Property Drainage Issues

10 Overall Improvement Alternatives Assessment
10.1 Existing Conditions
10.2 Flow Reduction/Water Quality Improvements

10.3 Conveyance Capacity Improvements
11 Overall Alternatives Evaluation

12 Preferred Approach

12.1 Flow Reduction / Water Quality Improvements

13 Public Consultation - Public Information Center (PIC#2)
13.1 Notice of Study Commencement and Public Information Centre

13.2 Results of Public Consultation

14 Individual Drainage Project Evaluation
14.1 Kidd’s Creek Watershed
14.2 Bunkers Creek Watershed

14.3 Dyments Creek Watershed

85

85

95

98

98

98

100

101

101

101

102

102

104

106

106

107

124

137

148

148

151

151

151

153

170

187

208



Tatham Engineering | Drainage Master Plan jii

14.4  Hotchkiss Creek Watershed 230
14.5 Huronia Creek Drainage Area 247
14.6 Whiskey Creek Watershed 249
14.7  Lovers Creek Watershed 281
14.8  Hewitts Creek Watershed 302
14.9 Georgian Creek Watershed 306
14.10 Little Lake Watershed 310
14.11 Bear Creek Watershed 316
14.12 Johnson Drainage Area 323
14.13 Nelson Drainage Area 325
15 Preferred Solution / Individual Drainage Projects 326
15.1  General Recommendations 326
15.2 Individual Drainage Solutions (Projects) 327
15.3 Project Costs 340
15.4 Property Acquisition 341
16 Conditional Projects 343
17 Project Prioritization 349
18 Detailed Design and Construction 358
19 Climate Change 360
20 SWM Funding 362
20.1 Funding Mechanisms 362
20.2 Funding Mechanism Comparison 366
20.3 Recommended Funding Mechanism 366
21 Conclusions 368

——



Tatham Engineering | Drainage Master Plan iv

Tables

Table 1: Drainage ArCa SUMIMIAIY ..o e e 17
Table 2: SWMF Asset Management Plan - SWMF Renewal/Enhancement .......coooveiiiiieiiicnnenn.. 26
Table 3: SWMF Asset Management Plan - SWMF Inspection and Maintenance Program........... 26
Table 4: DSWMMP - SWMF Retrofit SUMMAry ... 27
Table 5: DSWMMP = NeW SWMFE SUMIMAIY ot 27
Table 6: Flow Design Guidelines for ROAd CrOSSINGS . uuiiiiiiiiiii e 32
Table 7: Summary of Private Properties within the Regulatory Floodplain......cccoccviiviiiiiiiiiinnnnne. 49
Table 8: Road Classification SUMMAIY ... 52
Table 9: Mapped FiSh SPECIES SUMMIAIY ..t e et et e e eaeenes 60
Table 10: Creek Thermal Regime and Fishery Timing WiNndOWS ....c.coviiiiiiiiiiiiieiceeeeeeeeea 61
Table 11: Existing Conditions Hydrologic Modelling Results Summary ......ccooeeiviiiiiiiiieeieie. 69
Table 12: Dyments Creek Flow Summary (Existing Conditions) ....c.ccviviiiiiiiiiiiiiieceeeea 72
Table 13: Existing Condition Peak Flows for Barrie Creeks Drainage Study Area..........ooevevvnee. 73
Table 14: Existing Condition Governing Regulatory Peak Flows for Barrie Creeks Drainage
S 40 Lo A AN Y- TN 74
Table 15: Future Conditions Hydrologic Modelling Results SUMMaAry .....cocovvviiiiiiiiiiiiieeeeen 76
Table 16: Dyments Creek Flow Summary (Future Conditions) ....ccveeieiiiiiiiiiieeeeeeee e 77
Table 17: Future Condition Peak Flows for Barrie Creeks Drainage Study Area.........ccoeeeeeenee.. 78

Table 18: Future Condition Governing Regulatory Peak Flows for Barrie Creeks Drainage Study

Table 19: Existing Peak Flows for Barrie Creeks Drainage Study Area (with Highway 400
(TaaT oY g Z=T 0 aT=T A L= I PPN 82
Table 20: Future Peak Flows for Barrie Creeks Drainage Study Area (with Highway 400
(TR XX =T 0 a =T L3 1 83

Table 21: Existing Governing Regulatory Peak Flows for Barrie Creeks Drainage Study Area

(With HIghway 400 IMorOVEMENES) o iuiiiiiii et e et e e eaeenns 84
Table 22: Future Governing Regulatory Peak Flows for Barrie Creeks Drainage Study Area (with
L] N e N 0[O B I aaT oY g NVZ=T 0 g 1= a1 ) F TP 84
Table 23: SWMF (Existing and Proposed Ponds) Pre-Screening SUmMmMary.....coeeeeeeeeeeiiniinnennennes 86
Table 24: SWMF’s (Existing and Proposed Ponds) Eliminated from Further Evaluation ............ 88
Table 25: SWMF’s (Existing and Proposed Ponds) Recommended for Further Evaluation........ 90
Table 26: Centralized LIDs - Pre-Screening Evaluation ........coiiiiiiicieee e 92
Table 27: Centralized LIDs Eliminated from Further Evaluation.........cccooooiiiiiiiiiii 93
Table 28: Centralized LIDs Recommended for Further Evaluation ..........ocooiiiiiiiiiiii 94
Table 29: Public Consultation Preliminary Preferred Alternative Solution.......ccccooeviiiiiiiiiinnnen. 103

—



Tatham Engineering | Drainage Master Plan v

Table 30: Public Consultation Respondent PreferenCe........ooov i 104
Table 31: Flow Reduction Hydrologic Model Results Summary (SWMF Retrofits) - Alternative
2 A et e e 107
Table 32: Water Quality Treatment / Phosphorus Reduction Summary - Alternative 2A........ 108
Table 33: Project Cost Estimates — Alternative 2A .. 109
Table 34: Water Quality Treatment / Phosphorus Reduction Summary - Alternative 2B ........ 110
Table 35: Flow Reduction Hydrologic Model Results Summary - Alternative 2B...................... 111

Table 36: Flow Reduction Hydrologic Model Results Summary (Watershed) - Alternative 2A

AN 2B N COMBDINGTION . e e 113
Table 37: Project Cost Estimates - Alternative 2B........ooiiii e 114
Table 38: Infiltration Summary - Alternative 2C ... 115
Table 39: Infiltration Summary — Alternative 2D .. 116
Table 40: Flow Reduction Hydrologic Model Results Summary - Alternatives 2D .................... 117
Table 41: Project Cost Estimates - Alternative 2D ... 119
Table 42: Infiltration Summary — Alternative 2E. ... 121
Table 43: Flow Reduction Hydrologic Model Results Summary - Alternatives 2E .................... 122
Table 44: Phosphorus Reduction Summary - Alternatives 2C through 2E ...l 123
Table 45: Project Cost Estimates — Alternative 2B ... 124
Table 46: Culvert Improvement Summary - Alternative 3A ., 125
Table 47: Project Cost Estimates - Alternative 3A (Culvert Improvements)....ccoevvveviiiniennen. 131
Table 48: Project Cost Estimates - Alternative 3A (Watercourse Improvements).........coouvee..e. 132
Table 49: Project Cost Estimates - Alternative 3A (Trunk SEWErS) ...coiviviiiiiiiiiiiieeceeee e, 133
Table 50: Culvert SUmMmMary — AlLerNative BB ..o e 133
Table 51: Project Cost Estimates - Alternative 3B........ooiiiii e 136
Table 52: Assessment of Improvement Alternatives - Existing Conditions.....ccccoceviviiiiiininnnen. 138

Table 53: Assessment of Improvement Alternatives - Flow Reduction / Water Quality
LT T @ T 32 0 0 1= 1o 140

Table 54: Assessment of Improvement Alternatives - Conveyance Capacity Improvements.. 146

Table 55: Qualitative Individual Project Evaluation..........coooiiiiiii e 154
Table 56: Quantitative Individual Project Evaluation ..o 162
Table 57: Project No. 163 - Impacted Properties. . 182
Table 58: Project No. 10 - Impacted Properties. e 184
Table 59: Project No. 183 - Impacted Properties. ... 213
Table 60: Project No. 51 - Impacted Properties. e 215
Table 61: Final Preferred SolUution SUMMaAY ... e 328
Table 62: Project Costs Summary - Preferred SOIULION . ... 340
Table 63: Property Acquisition Summary - Preferred Solution.......ccooviiiiiiiicn e, 341

—



Tatham Engineering | Drainage Master Plan Vi

Table 64: CoNditioNal ProjeCtS ... e 344
Table 65: Preferred Solution Prioritization Table ... 350
Table 66: Stormwater ULility ServViCe FEES .o 364
Appendices

Appendix A: Figures

Appendix B: Hydrologic & Hydraulic Modelling Technical Memorandum
Appendix C: Background Recommendations

Appendix D: Private Property Flooding

Appendix E: Fluvial Geomorphologic & Erosion Threshold Assessment
Appendix F: Source Water Protection Technical Memorandum
Appendix G: Natural Heritage Assessment Technical Memorandum
Appendix H: Stage 1 Archeological Assessment Technical Memorandum
Appendix |I: Cultural Heritage Review

Appendix J: Discretionary Public Information Centre (PIC #1)

Appendix K: Assessment of SWMFs and LIDs to Reduce Phosphorous Discharges Technical
Memorandum

Appendix L: Preliminary Preferred Solutions

Appendix M: Mandatory Public Information Center (PIC #2)

Appendix N: Final Preferred Solutions Conceptual Designs

Appendix O: Final Preferred Solutions Cost Estimates

Appendix P: Third Party Drainage Solutions

Appendix Q: Phosphorus Credits Trading Registry



Drainage Master Plan | Class Environmental Assessment Phases 1& 2 1

Executive Summary

In March 2017, the City of Barrie (City) retained Tatham Engineering Limited (Tatham) to
prepare a Drainage Master Plan for the City following Approach #2 of the Master Planning
process outlined in the Municipal Engineers Association (MEA) Municipal Class Environmental
Assessment Document (October 2000, as amended in 2007, 2011 and 2015). The study area for
the Drainage Master Plan includes the entire City of Barrie excluding the Sophia Creek

watershed, Mulcaster drainage area and Annexation Lands.

The City of Barrie has previously invested in the preparation of Master Drainage Plans and
stormwater management studies for a number of watersheds and drainage areas across the
City. The Master Drainage Plans identify drainage deficiencies in the City, evaluate alternative
solutions to address the deficiencies, and recommend a preferred alternative solution for
implementation. Similarly, the stormwater management studies provide recommendations for
drainage improvements required for existing infrastructure and outline SWM requirements for

future development.

As part of this Drainage Master Plan, the recently prepared city wide minor and major drainage
system models were updated and used to evaluate the drainage systems city wide and identify
the existing minor and major drainage system deficiencies. Also, a flood spill analysis was
completed to quantify the interwatershed flood spills within the Barrie Creek study area. Public
Information Centre #1 was also held to elicit feedback from residents and interested

stakeholders regarding the drainage issues they have witnessed throughout the City.

Currently, portions of the City experience flooding during both minor and major storm events.
Frequent flooding of private and municipal property during minor and major storm events has
been documented throughout the City along much of the watercourses due to insufficient
culvert and channel capacities. The flooding has caused historic damage to both private and
municipal property and causes concern for public safety. Also, there is significant erosion
along a number of the channel reaches in the City that threaten both private and municipal

property and also causes concern for public safety.

In addition to flooding, the existing storm infrastructure is reaching its service life expectancy
and deteriorating. A majority of the aging storm sewers are undersized considering historic
rainfall data and current climate models predict future increases in rainfall intensities and
volumes. In some locations, municipal storm infrastructure is located on private property
outside the municipal right-of-way making it difficult to access and maintain. Also, there are
areas absent of minor drainage systems and stretches of deficient overland flow routes across

the City. Development, intensification, urbanization and growth in the City have also adversely

—-""'_
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Drainage Master Plan | Class Environmental Assessment Phases 1& 2 2

impacted the stormwater quality and ecological health of the various creeks and Lake Simcoe.
The culmination of the above noted factors results in a storm system that does not meet the

City’s engineering and development standards.

The City is planning to mitigate the drainage deficiencies and replace the aging and
deteriorating storm infrastructure throughout the study area as part of future works.
Opportunity exists to improve the drainage system level of service to a level that conforms with
current drainage policies and design guidelines, improves water quality and water balance
conditions, reduces flooding and erosion, improves maintenance opportunities and eliminates
public safety hazards. As such, the City has initiated this Master Drainage Plan to identify and
evaluate drainage improvements based on their impacts to the physical, natural, social, cultural
and economic environments. A set of preferred improvement solutions having the greatest
positive impact on the project environments and a recommended approach for implementing

the solutions is the end product of the study.

In developing alternatives to address the drainage deficiencies, a two tier approach was used.
First, overall drainage alternatives were developed, evaluated and presented to the public to
establish a preferred approach to addressing the drainage deficiencies city wide. Second,
general recommendations applicable to the entire City and site specific individual projects were

developed from the preferred approach and evaluated and presented to the public.

Each project was evaluated based on its impact on the physical, natural, social, cultural and
economic environments. To aid in the evaluation, conceptual designs, project cost estimates

and the following supporting documents were prepared:

. Fluvial Geomorphologic & Erosion Threshold Assessment. Water’'s Edge Environmental

Solutions Team (January 2018);

. Source Water Protection Considerations Technical Memorandum. Azimuth Environmental

Consulting Inc. (November 2018);

. Planning Level Environmental Impact Study. Azimuth Environmental Consulting Inc.
(January 2019);

. Stage 1 Archeological Assessment for the City of Barrie Drainage Master Plan.

Archeoworks Inc. (June 2018);
. Cultural Heritage Review Technical Memo. ERA Architects Inc. (January 2019); and
. Preliminary Geotechnical Investigation. Peto MacCallum Ltd. (January 2018).

The preferred overall approach to addressing the drainage deficiencies across the City
established through an overall alternatives evaluation and public consultation is a combination

of the following:

—
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= Existing Conditions
Alternative 1A - “Do Nothing” Minor Drainage Systems
Alternative 1B - “Do Nothing” Major Drainage Systems

= Flow Reduction / Water Quality Improvements
Alternative 2A - Retrofit / New SWMF’s for Quantity Control
Alternative 2B - Retrofit / New SWMF’s for Quality Control
Alternative 2C - Lot Level Low Impact Development
Alternative 2D - Linear Low Impact Development
Alternative 2E - Centralized Low Impact Development

. Conveyance Capacity Improvements

Alternative 3A - Culvert / Watercourse / Major Drainage System Improvements (MDP

Recommended Design Flood Frequency Criteria)

Alternative 3B - Culvert / Watercourse / Major Drainage System Improvements (City

Design Flood Frequency Criteria)

It is noted that the preferred approach is a combination of the alternatives listed above. The

combination of alternatives is dependent on the watershed and drainage area.

After the preferred approach was established, general recommendations and individual
projects were developed from each overall alternative to address city wide and site specific
drainage issues, respectively. The following general recommendations were developed from
the preferred approach and are recommended as part of the preferred solution for each

watershed and drainage area across the City:

. As a general requirement for all capital projects, it is recommended that upsizing the local
storm sewers to satisfy current design standards be considered as part of future road

reconstruction projects.

. Similarly, relocating storm sewer to the municipal road allowance should also be
considered as part of future road reconstruction projects. There are sections of storm
sewer throughout the City that are currently located outside the municipal road allowance
on private property. As local improvement projects proceed these storm sewers should be

relocated to municipal lands for access and maintenance.

= It is also recommended that the streets identified as being absent of a minor drainage
system throughout the study area include storm sewers as part of road reconstruction

projects.

—
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= It is recommended that solutions to address the identified major overland deficiencies be
evaluated as part of future road reconstruction projects where feasible through oversizing

the storm sewer and/or adjusting the road profile/cross-section.

= The implementation of lot level Low Impact Development (LID) measures on private
property across the City should be promoted. The use of rain barrels and implementation

of soakaway pits by residents and property owners should be encouraged by the City.

= The City should implement linear low impact development measures such as perforated
pipe systems or infiltration systems as part of local road reconstruction projects and

intensification in the City of Barrie.

The projects developed to address site specific drainage issues are divided into five groups; 1)
culvert improvements, 2) watercourse improvements, 3) trunk storm sewer improvements,
SWMF retrofit / creation projects and centralized LIDs. Conceptual designs of each project
have been prepared and the minor and major drainage system hydrologic and hydraulic models
were updated to include the projects to assess their ability to address the studies problem
statement. Specifically, each projects impact on peak flows, flooding, water quality,

phosphorus reduction, and erosion was assessed.

The preferred projects established through an individual project evaluation and public

consultation are provided in the following table:



Final Preferred Solutions Summary

Watershed Project No. Opportunity (ID) Location Description Alternative Property Acquisition Project Cost EA Schedule EA Status
) L Construct underground infiltration system for water quality treatment, erosion
1 SWMF Retrofit No. 11 (KD06) Livingstone St. W. and Ford St. control and active storage offset (SWME KD02). 2B - $3,970,038 A+ Pre-Approved
CUTTSITUCTT UTTUETYTOUTTU T aiioTT SYSTETIT TOT WATET JUalty TeauTTeTTt ara
2 SWMF Retrofit No. 18 (KD05) Livingstone St. W. and Neelands St. phoshporus removal. Grade major overland flow route to prevent private property 2B $1,409,538 A+ Pre-Approved
flanding
) ) ) Construct underground infiltration system for water quality treatment, phosphorus
3 SWMF Retrofit No. 13 (KD03) Between Irwin Dr. and Sunnidale Rd. removall and active storage offset (SWME KDO2). 2B $1,649,080 A+ Pre-Approved
Kidd's Creek between Lilian Cres. and
4 Watercourse Improvement No. 1 Cundles Rd. W. (Reaches Ki-1 through Ki- [Watercourse improvements on Kidd's Creek to stabilize existing bank erosion. 3A/3B - $1,584,898 B New Project
2)
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road i !
5 Culvert Improvement No. 13 Cundles Rd. W. Crossings (Arterial Road - 100 Year design flood frequency). 3B $1,090,797 A Pre-Approved
Kidd's Creek between Cundles Rd. and . o o - ) )
161 Watercourse Improvement No. 34 Highway 400 (Reach Ki-3 through Ki-6) Watercourse improvements on Kidd's Creek to stabilize existing bank erosion 3A/3B = $1,766,852 B New Project
8A Culvert Improvement No. 16 Thomson St. Culvert upgrades to sausfy 190 Year design flood frequency criteria (as per the 3A 27 Thomson St.. $1.452,335 B New Project
recommendations of the Kidd's Creek MDP). 22 Thomson St. (portion of)
162A Trunk Storm Sewer No. 9 BT, SOptht' VLR EETED Thomson St., Sophia St. W., Florence St., Park St. and Eccles St. N. 3A/3B - $1,790,457 B New Project
22 Thomson St. (portion of)
. ) . . - 18 Thomson St. (portion of)
Kidd's Creek 163 Watercourse Improvements No. 2 Kidd's Creek between Thomson St. and Watercoursg improvements along Kidd's Creek to stabilize existing bank 3A/38 14 Thomson St. (portion of $1,601,080 B New Project
Eccles St. (Reach Ki-8a) failures/erosion. A
Watershed (Refer to 77 Eccles St. N. (portion of)
Figure 23) 75 Eccles St. N. (portion of)
: Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road ) )
9 Culvert Improvement No. 18 Wellington St. W. Crossings (Arterial Road - 100 Year design flood frequency). 3B $178,464 A Pre-Approved
Address Not Available (portion of)
19 Donald St. (portion of)
Kidd's Creek between Eccles St. and Henry |Watercourse improvements on Kidd's Creek to stabilize existing bank 11 Donald St. (portion of) .
10 Watercourse Improvement No. 3 St. (Reaches Ki-10b through Ki-10¢)  |failuresferosion. 3A/3B 38 Eccles St. N. (porton of) $1,751,137 B New Project
10 Henry St. (portion of)
17 Eccles St. N.
Kidd's Creek between Eccles St. and . ' .
165 Watercourse Improvement No. 25 Dunlop St. W. (Reach Ki-11) Daylight watercourse through 150 Dunlop St. W. 3A/3B 150 Dunlop St. W. (portion of) $2,639,671 B New Project
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road ' .
166 Culvert Improvement No. 145 Dunlop St. W. Crossings (Arterial Road - 100 Year design flood frequency). 3B 150 Dunlop St. W. (portion of) $4,233,858 B New Project
Kidd's Creek between Dunlop St. W. and ’ .
167 Watercourse Improvement No. 26 Bradiord St. (Reach Ki-11) Daylight watercourse through 125 Dunlop St. W. 3A/3B = $887,618 B New Project
1A Trunk Storm Sewer No. 11 Bradford St Trunk storm sewer extension to satisfy City of Barrie Flow Design Guidelines for 38 i $2.473.926 At Pre-Approved

Road Crossings (Arterial Road - 100 Year design flood frequency).
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Watershed Project No. Opportunity (ID) Location Description Alternative Property Acquisition Project Cost EA Schedule EA Status
31 SWME Retrofit No. 10 (BK03) Northwest of Shelley Lq. and Anne St. N. |Construct underground infiltration system lfor yvater quality treatment anq A28 i $2.917.720 At Pre-Approved
Intersection phosphorus removal. SWMF outlet modifications for peak flow attenuation.
32 Trunk Storm Sewer No. 1 Anne St. N. from BK03 to Edgehill Dr. Cons_truct I St.orm LT D HO R TR TR 3A/3B - $4,613,860 A+ Pre-Approved
flooding and erosion on Bunkers Creek (Reach Bu-3).
Bunkers Creek downstream of Shirley Ave. |Scour treatment and bank stabilization to remediate existing scour and bank )
34 Watercourse Improvement No. 4 (Reach Bu-3) failureferosion on Bunkers Creek (Reach Bu-3). 3A/3B - $1,015,852 B New Project
Bunkers Creek downstream of Edgehill Rd. [Scour treatment and bank stabilization to remediate existing scour and bank :
35 Watercourse Improvement No. 5 (Reach Bu-7) failureferosion on Bunkers Creek (Reach Bu-7). 3A/3B - $366,016 B New Project
36 Culvert Improvement No. 143 Highway 400 ; l;;ti;s Creek (North Culvert upsizing consistent with proposed MTO Highway 400 Improvements. 3B - $877,848 MTO Project
37 Culvert Improvement No. 142 el B;Z:SS Gl Culvert upsizing consistent with proposed MTO Highway 400 Improvements. 3B - $1,955,101 MTO Project
38 Culvert Improvement No. 141 Highway 400 -;1;:1;35 Creek (South Culvert upsizing consistent with proposed MTO Highway 400 Improvements. 3B - $699,116 MTO Project
39 SWME Retrofit No. 94 New SWMF within future Highway 400 E/W-|Construct SWMF to provide peak flow attenuation to maintain peak flows through A $3.247.879 MTO Project
Bunkers Creek N ramp south/central branches of Bunkers Creek.
Watershed (Refer to Dunlop St. W. and Anne St. S. from Construct trunk storm sewer to convey flows from Dunlop St. W. on Anne St. to
Figure 23) 408 Trunk Storm Sewer No. 2 Highway 400 E/W-N-ramp to Perry St.  [Bunkers Creek (Reach Bu-11). SAISB i $2,908,081 A+ Pre-Approved
Bunkers Creek between Anne St. S. and |Toe treatment to mitigate bank scour and undercutting on Bunkers Creek (Reach . :
41 Watercourse Improvement No. 8 Innisfil St. (Reaches Bu-11 and Bu-15) |Bu-11 and Bu-15). 3A/3B 130 Vespra St. (portion of) $1,051,863 B New Project
42 Pond Retrofit No. 95 (Milligan's Pond) Milligan's Pon?nﬁ:;li‘f;n Boyz St. and Cleanout accumulated sediment from Milligans Pond and reinstate watercourse. 2B - $2,020,838 A Pre-Approved
43 Culvert Improvement No. 22 Innisfil St. G upgra(jes oIy 0D e CE T ST iGN 5 Gl (S ET e 3A 80 Bradford St. (portion of) $3,129,638 B Time Lapse
recommendations of the Bunkers Creek MDP).
44 Culvert Improvement No. 23 Commercial Plaza Entrance Road Remove eX|st!ng culvert and daylight watercourse. Install pedestrian bridge for 3A 80 Bradford St. (portion of) $1,729,121 B Time Lapse
access to paking lot.
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road . '
45 Culvert Improvement No. 24 Bradford St. Crossings (Arterial Road - 100 Year design flood frequency). 3B 100 Bradford St. (portion of) $5,172,158 B Time Lapse
16 Watercourse Improvement No. 27 Bunkers Creek (Reach Bu-16)downstream |Natural watercoursve enhapcement on Bunkers Creek (Reach Bu-16) to increase 3A/38 93 Bradford St'. $3,533.104 B Time Lapse
of Bradford St. to Lakeshore Dr. conveyance capacity, habitat and canopy. 20 Checkley St. (portion of)
49 Watercourse Improvement No. 29 Downstreanégéﬁrﬁtéle?gr. o SWMF Realign Dyments Creek from Sproule Dr. into SWMF Retrofit No. 78. 3A/3B = $809,778 B New Project
181 SWMF Retrofit No. 78 Between Sproule Dr. and Dunlop St. W.  [Construct peak flow attenuation SWMF. 2A Address Not Available $5,359,588 B Time Lapse
Relocate and upgrade culvert to satisfy City of Barrie Flow Design Guidelines for i i
182 Culvert Improvement No. 28 Dunlop St. W. Road Crossings (Arterial Road - 100 Year design flood frequency). 3B $978,965 A Pre-Approved
Address Not Available (portion of)
183 Watercourse Improvement No. 9 Dunlop St. W. to Ferndale Dr. N. (Reach Reallgn Dyments Crgek from Dunlop St. W. to Fferndale Dr. N. to facilitate SWMF 3A/38 Address Not Available (pgmon of) $4.203.044 B Time Lapse
Dy-2a) retrofit (No. 78) and increase conveyance capacity. 461 Dunlop St. W. (portion of)
Dyments Creek 100 Ferndale Dr. N. (portion of)
Watershed (Refer to =P
Figure 23) Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road
50 Culvert Improvement No. 29 Ferndale Dr. N. Crossings (Arterial Road - 100 Year design flood frequency). 3B = $1,763,208 A Pre-Approved
425 Dunlop St W. (portion of)
433 Dunlop St. W. (portion of)
441 Dunlop St. W. (portion of)
51 Watercourse Improvement No. 10 Ferndale Dr. N. to Sarjeant Dr. (Reach Dy- Regrgde/re§hape Dyments Creek from Ferndale Dr: N. to Sarjeant Dr. to provide 3A/38 97 Ferndale Dr. N. (portlgn of) $4.757.426 B Time Lapse
2b) positive drainage and increased conveyance capacity. 105 Ferndale Dr. N. (portion of)
30 Elliott Ave. (portion of)
20 Elliott Ave. (portion of)
8 Sarjeant Dr. (portion of)




Final Preferred Solutions Summary

Watershed Project No. Opportunity (ID) Location Description Alternative Property Acquisition Project Cost EA Schedule EA Status
. Realign and upgrade culvert to satisfy 100 Year design flood frequency criteria (as i :
52 Culvert Improvement No. 30 Sarjeant Dr. and Dunlop St. W. per the recommendations of the Dyments Creek MDP), 3A $8,294,081 A Pre-Approved
53 Culvert Improvement No. 31 Highway 400 E/W-S and N-E/W Ramps |Culvert upsizing consistent with proposed MTO Highway 400 Improvements. 3B $2,253,740 MTO Project
54 Culvert Improvement No. 33 Highway 400 Culvert upsizing consistent with proposed MTO Highway 400 Improvements. 3B = $5,851,055 MTO Project
55 Culvert Improvement No. 32 Hart Dr. Extend Highway 400 Culvert under Hart Dr. 3B - $2,338,970 A Pre-Approved
56 Watercourse Improvement No. 11 Downstream of Hart Dr. (Reach Dy-3)  [Daylight watercourse (through 55 Hart Dr.) 3A/3B 55 Hart Dr. (portion of) $916,057 B New Project
Culvert upgrades to satisfy 100 Year design flood frequency criteria (as per the i !
57 Culvert Improvement No. 34 George St. recommendations of the Dyments Creek MDP). 3A $1,254,767 A Pre-Approved
Dyments Creek o ’ - :
- +
Watershed (Refer to 169 Culvert Improvement No. 35 Victoria St. Remove roadway and culvert crossing daylighting channel 2A $1,137,960 A New Project
Figure 23) — - -
Remove Victoria Street culvert crossing, channel improvements through SWMF
170B SWMF Retrofit No. 79 (DY01) Between George St. and Anne St. S.  |DYO01 from Georga St. to Anne St. S and utilize floodplain storage for peak flow 2A - $5,049,510 B Time Lapse
attenuation during major storms.
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road . '
58 Culvert Improvement No. 36 Anne St. S. and John St. Crossings (Arterial Road - 100 Year design flood frequency). 3B 71 Anne St. S. (portion of) $5,146,253 B Time Lapse
59 Watercourse Improvement No. 12 Dyments Crg e.k between Anne St. S. and Toe treatment to mitigate bank scouring and undercutting. 3A/3B - $138,866 B New Project
Innisfil St. (Reach Dy-5)
60 Culvert Improvement No. 37 Innisfil Street G upgra(jes oIy 0D e C IS P TR Ve 5 Gl (S e e 3A - $4,149,088 A Pre-Approved
recommendations of the Dyments Creek MDP).
Culvert upgrades to satisfy 100 Year design flood frequency criteria (as per the 100 Sanford St. (portion of) '
61 Culvert Improvement No. 38 Sanford St. recommendations of the Dyments Creek MDP). 3A 95 Sanford St. (portion of) $2,912,991 B Time Lapse
62 Culvert Improvement No. 39 Bradford St. U0 B U TRC L LTS T AU LS 3A 176 Bradford St. $7,063,031 B Time Lapse
recommendations of the Dyments Creek MDP).
63 Watercourse Improvement No. 28 Dyments Creek downstream of Bradford St. Watgrcourse improvements to increase conveyance capacity and decrease 3A/38 i $1.241,691 B Time Lapse
to Lakeshore Dr. (Reach Dy-6) flooding.
. Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road : :
12 Culvert Improvement No. 41 Mayfair Dr. Crossings (Local Road - 50 Year design flood frequency). 3B $292,820 A Pre-Approved
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road i !
13 Culvert Improvement No. 42 Ardagh Rd. Crossings (Arterial Road - 100 Year design flood frequency). 3B $307,285 A Pre-Approved
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road : )
16 Culvert Improvement No. 44 Essa Rd. Crossings (Arterial Road - 100 Year design flood frequency). 3B $1,321,039 MTO Project
17 SWMF Retrofit No. 44 85 Morrow Rd. Construct wetland SWMF for water qualiy treaiment, erosion control and peak 28 85 Morrow Rd. (portion of) $7,355,787 B New Project
flow attenuation.
Hotchkiss Creek 19 SWME Retrofit No. 81 50 Wood St. ConstrU(_:t peak flow attenuation SWMF for erosion control and peak flow A 50 Wood St. (portion of) $11.125,634 B Time Lapse
Watershed (Refer to attenuation.
Figure 20 i i
gure 20) 20 SWMF Retrofit No. 96 50 Wood St. act‘t):;:;‘ncéﬁeak flow attenuation SWMF for erosion control and peak flow 2A 50 Wood St. (portion of) $1,011,112 B Time Lapse
BCRY Railway Crossing (between Wood ) 155 Tiffin St. (portion of) ’
21 Culvert Improvement No. 135 St. and Tiffin St) Construct proposed SWMF Retrofit No. 96 outlet controls. 2A 47 Alfred St $3,272,716 B Time Lapse
e Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road i !
22 Culvert Improvement No. 48 Tiffin St. Crossings (Arterial Road - 100 Year design flood frequency). 3B $2,286,009 A Pre-Approved
. e 128 Anne St. S. (portion of)
23 Watercourse Improvement No. 6 Al A BT L IR Daylight watercourse through 115 Brock St., 128 Anne St. S. and 134 Tiffin St. 3A/3B 134 Tiffin St. $3,593,757 B New Project

Anne St. S. (Reach Ho-8)

115 Brock St. (portion of)




Final Preferred Solutions Summary

Watershed Project No. Opportunity (ID) Location Description Alternative Property Acquisition Project Cost EA Schedule EA Status
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road i !
24 Culvert Improvement No. 49 Anne St. S. Crossings (Arterial Road - 100 Year design flood frequency). 3B $1,377,484 A Pre-Approved
25 Watercourse Improvement No. 13 Al Cfe?k TS SISIERE Y Daylight watercourse through 108 and 120 Tiffin St. 3A/3B Address N(l)t-AvanabIe $2,325,960 B New Project
Hotchkiss Creek Innisfil St. (Reach Ho-9) 120 Tiffin St.
otchkiss Cree - — — -
Watershed (Refer to 97 Culvert Improvement No. 50 Innisfil St Culvert upgra(jes to satisfy 100 Year flood frequency criteria (as per the A 215 Inr.ngfll St. (porAtlon of) $1,814,046 B Time Lapse
Figure 20) recommendations of the Hotchkiss Creek MDP). 108 Tiffin St. (portion of)
28 Watercourse Improvement No. 14 Hotchkiss Creek between Innisfil St. and Watgrcourse improvements along Hotchkiss Creek to stabilize existing bank 3A/38 Address Not Available (portion o) $650,474 B New Project
Bradford St. (Reach Ho-9) erosion.
30 Trunk Storm Sewer No. 10 Essa Rd. (Fairview Rd. to Gowan St.)  [Construct trunk storm sewer to convey 100 year peak flows. 3A/3B - $1,165,584 A+ Pre-Approved
67 SWMF Retrofit No. 42 Between Beacon Rd. and Montserrand St. Congtruct comblnatlonlunderground il ar_]d P B 2B Address Not Available (portion of) $3,605,747 B New Project
qaulity treatment, erosion control and peak flow attenuation.
. Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road i !
68 Culvert Improvement No. 53 Harvie Road Crossings (Arterial Road - 100 Year design flood frequency). 3B $916,477 A Pre-Approved
) Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road : :
70 Culvert Improvement No. 54 Harvie Rd. Crossings (Arterial Road - 100 Year design flood frequency). 3B $401,685 A Pre-Approved
From Harvie Road to Highway 400 (Reach . . . . )
171 Watercourse Improvement No. 15 Wh-3) Realign Whiskey Creek (Reach Wh-3) from Harvie Road to Highway 400. 3A/3B - $354,167 B New Project
: Culvert upgrades to satisfy 100 Year design flood frequency criteria (as per the : :
172A Culvert Improvement No. 55 Highway 400 recommendations of the Whiskey Creek MDP). 3A $5,521,851 A Pre-Approved
L Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road i !
71 Culvert Improvement No. 56 Fairview Rd. Crossings (Arterial Road - 100 Year design flood frequency). 3B $1,794,391 A Pre-Approved
) Culvert upgrades to satisfy 100 Year design flood frequency criteria (as per the : . :
72 Culvert Improvement No. 57 Bayview Dr. recommendations of the Whiskey Creek MDP). 3A Address not Available (portion of) $1,693,030 A Pre-Approved
73 Watercourse Improvement No. 16 Downstream of Ba);v;:w Dr.. (Reach Wh- Minor watercourse realignment for long-term channel bed stabilization. 3A/3B Address Not Available (portion of) $1,560,499 B New Project
50 Welham Rd. (portion of)
7 Watercourse Improvement No. 30 Downstream of Bayview Dr. (Reaches Wh- Watgrcourse improvements to increase conveyance capacity and decrease 3A/38 279 Bayview pr. (poruon' of) $7.395,846 B Active
4a through 4C) flooding. Address Not Available (portion of)
Address Not Available (portion of)
Whiskey Creek 75 SWMF Retrofit No. 40 43 Chieftain Cres. and 110 Fairview Rg, |<°"SUCt combination underground infitration system and dry SWMF in 28 43 Chieftain Cres. $1,117,889 B New Project
Watershed (Refer to combination with Emergency Services Campus SWMF.
Figure 24 i i . i i il isti
9 ) 76 Watercourse Improvement No. 17 Downstream of Bayview Drive (Reach Wh Watercour.se improvements along Whiskey Creek to stabilize existing bed and 3A/38 i $406,294 B New Project
5) bank erosion.
77 Watercourse Improvement No. 18 Downstream of Bayvg)ew Drive (Reach Wh- \é\rl(z;\;?(;(r:]ourse improvements along Whiskey Creek to stabilize existing bank 3A/38 i $246,352 B New Project
. . Culvert upgrades to satisfy 100 Year flood frequency criteria (as per the : :
78 Culvert Improvement No. 147 BCRY Railway Crossing recommendations of the Whiskey Creek MDP), 3A $702,657 A Pre-Approved
. Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road i .
80 Culvert Improvement No. 60 Huronia Rd. Crossings (Arterial Road - 100 Year design flood frequency). 3B $2,974,559 B Active
Downstream of Huronia Rd. (Reach Wh-7h . . : . .
81 Watercourse Improvement No. 31 through 7c) Watercourse realignment between Huronia Rd. and SWMF WKO1. 3A/3B 205 Huronia Rd. (portion of) $875,742 B Active
83 SWMF Retrofit No. 25 (WK01) Little Ave. and Firman Dr. Construct a wetland permanent pool cell to provide water quality treatment. 2B - $1,117,353 A+ Pre-Approved
. Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road i :
84 Culvert Improvement No. 62 Little Ave. Crossings (Arterial Road - 100 Year design flood frequency). 3B $4,326,677 A Pre-Approved
179 Watercourse Improvement No. 32 Downstream of Little Ave. (Reach Wh-9) X\é{:)t:crﬁ;urse improvements downstream of Litle Ave. to improve conveyance 3A/3B 322 Little Ave. $3,208,658 B Active
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road
85 Culvert Improvement No. 63 Yonge St. Crossings (Arterial Road - 100 Year design flood frequency). 3B $1,904,903 A Pre-Approved
86 Culvert Improvement No. 138 Metrolink Railway Crossing (between  [Culvert upgrades to satisfy 100 Year flood frequency criteria (as per the 3A i $1.109,522 Metrolink Project

Yonge St. and Tollendal Mill Rd.)

recommendations of the Whiskey Creek MDP).




Final Preferred Solutions Summary

Watershed Project No. Opportunity (ID) Location Description Alternative Property Acquisition Project Cost EA Schedule EA Status
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road i !
88 Culvert Improvement No. 64 Hurst Dr. Crossings (Arterial Road - 100 Year design flood frequency). 3B $2,102,238 A Pre-Approved
207 The Boulevard
211 The Boulevard (portion of)
215 The Boulevard (portion of)
89 Watercourse Improvement No. 19 Between Tollendal Mill Rd. and The Watgrcourse improvements along Whiskey Creek to stabilize existing bank 30138 217 The Boulevard (pon!on of) $2,016,053 B New Project
Boulevard (Reach Wh-10) erosion. 219 The Boulevard (portion of)
221 The Boulevard (portion o
Whiskey Creek (P ) 0
223 The Boulevard (portion of)
Watershed (Refer to )
Figure 24) 225 The Boulevard (portion of)
Culvert upgrades to satisfy 100 Year design flood frequency criteria (as per the i !
174A Culvert Improvement No. 65 The Boulevard recommendations of the Whiskey Creek MDP). 3A $1,496,483 A Pre-Approved
Between The Boulevard and Brennan  |Reconstruct/regrade the watercourse between The Boulevard and Brennan 7 Brennan Ave. .
175 Watercourse Improvement No. 20 Avenue (Reach Wh-10) Avenue to increase conveyance capaciy. 3A/3B 150 ThelBallvard (partionar) $1,709,277 B Active
176 Culvert Imorovement No. 66 Brennan Ave Culvert upgrades to satisfy 100 Year design flood frequency criteria (as per the 3A i $2.450 821 A Pre-Anproved
P ' ' recommendations of the Whiskey Creek MDP). e pp
177 Watercourse Improvement No. 21 Downstream of Brennan Ave. to Kempenfelt Reconstrucﬂregraqe the watercourse downstream of Brennan Avenue to increase 3A/38 : $2,038.261 B Active
Bay (Reach Wh-10) conveyance capacity.
96 SWMF Retrofit Mo. 87 (LV17) East of Bryne Dr. Construct wetland permanent pool cell for water quality treatment. 2B - $519,831 A+ Pre-Approved
97 SWME Retrofit No. 65 (LV07) Between Bayview Dr. and Saunders R, Retrofit existing SWMlF to include a sediment forebay and underground infiltration 28 : $3,958,825 At Pre-Approved
system for water quality treatment.
98 Culvert Improvement No. 126 BCRY Railway Cro;s(ljr;g (north of Lockhart Culvert upgrades to satisfy 100 Year design flood frequency criteria. 3A 140 Lockhart Rd. (portion of) $1,608,745 B New Project
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road . :
99 Culvert Improvement No. 89 Lockhart Rd. Crossings (Arterial Road - 100 Year design flood frequency). 3B 211 Lockhart Rd. (portion of) $3,215,731 A Pre-Approved
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road i _
101 Culvert Improvement No. 91 Lockhart Rd. Crossings (Arterial Road - 100 Year design flood frequency). 3B $3,666,069 A Pre-Approved
Lovers Creek 102 SWME Retrofit No. 45 (LV0S) Between Highway 400 and Bayview Drive SWMF cleanoyt and channel improvements to repair and stabilize existing bed 28 i $2.192,882 B New Project
Watershed (Refer to and bank erosion.
Figure 24) . . Culvert upgrades to convey Regional (Hurricane Hazel) peak flows to reduce
105B Culvert Improvement No. 123 BCRY R,aiw;)\lligxlsjsrmg gsouth of backwater impacts on Culvert Improvements No. 94 and 95 eliminating these 3A - $1,172,712 A Pre-Approved
p o deficiencies.
: Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road i :
107 Culvert Improvement No. 92 Huronia Rd. Crossings (Arterial Road - 100 Year design flood frequency). 3B $985,793 A Pre-Approved
' Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road
109 Culvert Improvement No. 99 Ellis Dr. Crossings (Local Road - 50 Year design flood frequency). 3B $593,489 A Pre-Approved
110 Culvert Improvement No. 98 Welham Rd. C”'Vef‘ LRSI ] Barne'Flow Yz e S AR 3B 455 Welham Rd. (portion of) $2,345,989 B New Project
Crossings (Collector Road - 50 Year design flood frequency).
11 SWMF Retrofit No. 30 (LV02) East of Welham Rd. Retrofit the existing SWMF to include a permanent pool wet pond cell for water 28 i $2,077.734 At Pre-Approved

quality treatment.




Final Preferred Solutions Summary

Watershed Project No. Opportunity (ID) Location Description Alternative Property Acquisition Project Cost EA Schedule EA Status
112 SWME Retrofit No. 31 (LV03) East of Welham Rd. Retrpflt the existing SWMF to include a permanent pool wet pond cell for water 28 : $401,489 At Pre-Approved
quality treatment.
. Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road
113 Culvert Improvement No. 97 Huronia Rd. Crossings (Arterial Road - 100 Year design flood frequency). 3B $722,056 A Pre-Approved
Lovers Creek 114 Trunk Storm Sewer No. 7 Esther Drive fronl ngn Ave. to SWMF ggf?;:s;:; a trunk storm sewer (upsize local sewer) to eliminate overland flow 3A/38 i $12,441.728 At Pre-Approved
Watershed (Refer to — r——
Figure 24) 120 Watercourse Improvement No. 22 Between Yonge St. and Hurst Dr. (Reach Watgrcourse improvements on Lovers Creek to stabilize existing bed and bank 30138 i $1,297.799 B New Project
Lo-19) erosion and Watercourse meander.
121 Watercourse Improvement No. 23 Upstream of Tollendal Mill Rd. (Reach Lo- Watgrcourse improvements on Lovers Creek to stabilize existing bed and bank 3A/38 : $1,597.880 B New Project
20) erosion and Watercourse meander.
. Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road
122 Culvert Improvement No. 105 Tollendal Mill Rd. Crossings (Collector Road - 50 Year design flood frequency). 3B $1,041,132 A Pre-Approved
. Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road ) )
Hewitts Creek 125 Culvert Improvement No. 83 Mapleview Dr. E. Crossings (Arterial Road - 100 Year design flood frequency). 3B 793 Mapleview Dr. E. (portion of) $2,047,524 A Pre-Approved
Watershed (Refer to Princess Margaret Gate and Camelot Sq
Figure 26 - o - N ]
g ) 130 Trunk Storm Sewer No. 6 from Loyalist Crt. to SWMF HW06 Construct a trunk storm sewer to eliminate overland flow deficiency. 3A/3B $2,056,274 A Pre-Approved
135 Trunk Storm Sewer No. 3 SWMF GRO4 to SWMF GROL gog;tg’ft UL ST AT SR A R I R 3138 - $11,671,180 A+ Pre-Approved
Georgian Creek '
Watershed (Refer to 137 Trunk Storm Sewer No. 4 Dunsmore Park to Penetanguishene Rd. Construct a trunk s,t orm sewer to convey the 100 year peak flow from Dunsmore 3A/3B - $13,723,594 A+ Pre-Approved
Figure 22) Park to Penetanguishene Rd..
) Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road
139 Culvert Improvement No. 82 Penetanguishene Rd. Crossings (Arterial Road - 100 Year design flood frequency). 3B $623,484 A Pre-Approved
141 Trunk Storm Sewer No. 5 SWMF LT02 to SWMF LT01 Construct a trunk storm sewer to convey the 100 year outflow from SWMF LT02 to 3A/3B . $6,118,979 A+ Pre-Approved
LT01 to eliminate overland flow route deficiencies.
, 142 SWMF Retrofit No. 77 (LTO1) Pt G5 ) S Wit e || AT IS e R R TE (RS PR T, T CaTi i Rl 2A IS $4,009,233 B New Project
Little Lake Watershed flow attenuation. 500 St. Vincent St.
Refer to Figure 22 ivi H i i il isti
( g ) 143 Watercourse Improvement No. 24 Downstream of L|V|ngls)tone St. E. (Reach Li gg;?;iourse improvements along Little Lake Creek to stabilize existing bank 3A/38 i $151,980 B New Project
145 SWMF Retrofit No. 84 (LTGM) 509 Bayfield St. SURIGE o P T G [ SRR A o pAlTL2 28 509 Bayfield St. (portion of) $6,767,642 B New Project
for water quality treatment and peak flow attenuation.
150 SWMF Retrofit No. 61 (BROSb) Between Red Oak Dr. and County Rd. 27 Ezzﬁt;dﬂ‘:zz:gﬁtSWMF {0 increase the permanent pool volume provided for water 28 - $815,679 A+ Pre-Approved
Bear Creek : e : : o
Watershed (Refer to 154 Culvert Improvement No. 78 Ardagh Rd. C”""*T‘ upgradeg ERET] Barng LTSl EE A ARG 3B = $362,726 A Pre-Approved
Figure 25) Crossings (Arterial Road - 100 Year design flood frequency).
155 Watercourse Improvement No. 33 Downstream of Ardagh Rd. (Reach Be-14) |Watercourse improvements along Bear Creek to stabilize existing bed erosion. 3A/3B $292,719 B New Project
Johnson Drainage . -
Area (Refer to Figure 159 Trunk Storm Sewer No. 8 Johnson St. from Steel St. to Kempenfelt Copgtruct a trunk storm sewer (upsize local sewer) to eliminate overland flow 3A/38 : $4,523,034 At Pre-Approved
2) Bay deficiency.
Nelson Drainage Area 180 Trunk Storm SewerNo. 12 Blake St. from Johnson St. to Puget St. Construct trunk storm sewer to service Blake St. and eliminate overland flow 3A/38 i $308,250 At Pre-Approved

(Refer to Figure 22)

deficiencies.
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The costs of the general recommendations and individual projects recommended as part or the
preferred solution developed through this Drainage Master Plan are summarized in the

following table:

Project Costs Summary - Preferred Solution

PROJECT COST ITEM

General Recommendations

Minor Drainage System Improvements $48,421,000
New Storm Sewer (where absent/required) $9,827,000
Linear Low Impact Development $20,017,000
Subtotal - General Recommendations $78,265,000

Individual Projects

Kidd’s Creek Watershed $28,480,000
Bunkers Creek Watershed $35,239,000
Dyments Creek Watershed $65,621,000
Hotchkiss Creek Watershed $37,910,000
Whiskey Creek Watershed $53,057,000
Lovers Creek Watershed $39,840,000
Hewitts Creek Watershed $4,104,000
Georgian Creek Watershed $26,019,000
Little Lake Watershed $17,048,000
Bear Creek Watershed $1,472,000
Johnson Drainage Area $4,524,000
Nelson Drainage Area $309,000
Subtotal - Individual Projects $313,623,000
Total $391,888,000

—
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To implement the preferred solution, a number of properties or portions thereof have been

identified for acquisition by the City. The properties recommended for acquisition under the

preferred solution are summarized in the following table

Property Acquisition Summary - Preferred Solution

PROJECT ADDRESS

PROJECT ADDRESS

125 793 Mapleview Dr. E.1 8A 22 Thomson St.1
27 Thomson St.
163 14 Thomson St.t 10 Address Not Availablel
18 Thomson St. 1 11 Donald St. 1
22 Thomson St.1 19 Donald St. 1
75 Eccles St. N.1 17 Eccles St. N.
77 Eccles St. N. 1 38 Eccles St. N.1
10 Henry St. 1
165 150 Dunlop St. W. 1 166 150 Dunlop St. W. 1
41 130 Vespra St. 1 43 80 Bradford St.1
44 80 Bradford St. 1 45 100 Bradford St. 1
46 93 Bradford St. 181 Address Not Available
20 Checkley St.1
183 Address Not Available 51 425 Dunlop St. W.1
Address Not Available 433 Dunlop St. W.1
461 Dunlop St. W.1 441 Dunlop St. W.1
100 Ferndale Dr. N. 1 97 Ferndale Dr. N.1
105 Ferndale Dr. N. 1
20 Elliott Ave. 1
30 Elliott Ave. 1
8 Sarjeant Dr.1
56 55 Hart Dr. 58 71 Anne St. S.1
61 95 Sanford Stl. 62 176 Bradford St.
100 Sanford St. 1
17 85 Morrow Rd.1 19 50 Wood St. 1
20 50 Wood St. 1 21 155 Tiffin St. 1
47 Alfred St.
23 128 Anne St. S.1 25 Address Not Available

115 Brock St. 1
134 Tiffin St.

120 Tiffin St.
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PROJECT ADDRESS PROJECT ADDRESS

27 215 Innisfil St. 1 28 Address Not Availablel
108 Tiffin St. *

67 Address Not Availablel 72 Address Not Availablel
75 43 Chieftain Cres. 81 205 Huronia Rd. 1
73 Address Not Availablel 74 Address Not Availablel

Address Not Availablel
50 Welham Rd.1
279 Bayview Dr.1

175 7 Brennan Ave. 98 140 Lockhart Rd. 1
199 The Boulevard?

99 211 Lockhart Rd. 1 110 455 Welham Rd.1

179 322 Little Ave. 89 207 The Boulevard?
211 The Boulevard?
215 The Boulevard?
217 The Boulevard?
219 The Boulevard?
221 The Boulevard?
223 The Boulevard?
225 The Boulevard?

142 496 St. Vincent St. 145 509 Bayfield St. 1
500 St. Vincent St.

lonly a portion of the property is required

In accordance with By-law 90-92, it is recommended that the City proactively acquire lands or
interest therein (easements) over the various Creeks and their tributaries throughout the City.
The City currently owns lands or has interest therein (easements) over portions of various
watercourses in the City. Additional lands will be dedicated to the City from future
developments through Subdivision Agreements and Site Plan Conditions. However, lands or
easements over the remaining reaches of each creek will have to be purchased or expropriated

from the existing land owners.

The City currently has easements over portions of various watercourses in the City. An
easement grants the City access to lands owned by others for a specific purpose such as
maintenance. However, the City routinely encounters issues accessing lands through an
easement due to fences, sheds, other structures and landscaping constructed/installed by the
property owner. As the Creeks convey drainage from Municipal lands, maintenance of the

conveyance systems is generally the responsibility of the City. As such, it is recommended that

—

A\



Drainage Master Plan | Class Environmental Assessment Phases1&2 14

the City acquire the lands over the watercourses rather than interests therein (easements)
when it is in the City’s interest to do so. The width of land to acquire over each watercourse
should be determined on a reach by reach basis considering the channel width, erosion

threshold, meander belt width and existing floodplain.

The individual projects included as part of the preferred solution have been prioritized in order
of importance through a risk assessment consistent with the methodology outlined in the City
of Barrie Corporate Asset Management Plan (November 2011). Specifically, a probability of
failure has been assigned to each project based on the frequency of occurrence. The
economic, social and environmental consequence of failure has been evaluated for each
project. The risk assessment matrix was applied to establish the risk associated with each

project based on the probability and consequence of failure.

The projects were prioritized for each watershed and drainage area to assist the City in the
development of their capital plans. Other factors were considered when prioritizing the
projects such as current capital plans, the MTO proposed Highway 400 improvements,

neighbourhood renewal programs, and condition assessments.

Following ratification by City Council and successful completion of the Class EA process, the
individual projects will proceed to detailed design and construction subject to available capital
funding. Prior to construction, approval for the proposed works will be required from the Lake
Simcoe Region Conservation Authority (LSRCA) and Nottawasaga Valley Conservation
Authority (NVCA) under Ontario Regulation 179/06, from the Ministry of the Environment,
Conservation and Parks (MECP) under the Ontario Water Resources Act and Fisheries and
Oceans Canada under the Fisheries Act. All subsequent permits and approvals that may be

required for the implementation of the Preferred Solution are as follows:

. Development, Interference with Wetlands & Alteration to Shorelines & Watercourses
Permit - LSRCA;

= Application for Development, Interference with Wetlands and Alterations to Shorelines and

Watercourses Permit - NVCA;
. Environmental compliance approval for Municipal and Private Sewage Works - MECP; and
. Permit to Take Water - MECP (If required)

Additional requirements that may need to be considered as part of detailed design and
construction are the archaeological, cultural and natural heritage constraints of each project

including migratory birds nesting periods, fishery timing windows, and species at risk.

The recommendations of this Drainage Master Plan will be presented to the General Committee

for ratification. Those individuals and parties that requested to be kept informed of the

_—
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Municipal Class EA process will be notified of the selection of a Preferred Solution and the steps

of the process moving forward after ratification.

Following the successful completion of the Municipal Class EA process (no Part Il Orders
received) it would be the City’s intention to implement the Preferred Solution, subject to

available capital funding and Council approval.
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Introduction

In March 2017, the City of Barrie (City) retained Tatham Engineering Limited (Tatham) to
prepare a Drainage Master Plan for the City following Approach #2 of the Master Planning
process outlined in the Municipal Engineers Association (MEA) Municipal Class Environmental
Assessment Document (October 2000, as amended in 2007, 2011 and 2015). This Drainage
Master Plan is a broad level assessment detailing the drainage deficiencies identified in the
study area, it considers improvement options to address these deficiencies, and completes an
evaluation of these alternatives developing a preferred alternative solution to be implemented
moving forward. Approach #2 involves the preparation of a Master Plan document at the
conclusion of Phases 1 and 2 of the Municipal Class EA process fulfilling the requirements for

Schedule B projects.

STUDY AREA

The study area for the Drainage Master Plan includes the entire City of Barrie excluding the
Sophia Creek watershed, Mulcaster drainage area and Annexation Lands. The Study Area is

illustrated on Figure 1 - Study Area Location Plan provided in Appendix A.

The Sophia Creek watershed and Mulcaster drainage area are excluded from the study as a
similar Municipal Class Environmental Assessment was recently undertaken for these areas. A
Drainage and Stormwater Management Master Plan (DSWMMP) was prepared in 2013 for the
Annexation Lands to satisfy the requirements of the Lake Simcoe Protection Plan, specifically
Policy 4.5-SA. Subwatershed Impact Studies have also been prepared for the Hewitt’s
Secondary Plan Area (Burnside, 2016) and the Salem Secondary Plan Area (Stantec, 2017)
outlining recommended drainage and stormwater management strategies for development in

the Annexation Lands.

For discussion purposes the Study Area is broken into three drainage study areas as follows:
. Barrie Creeks Drainage Study Area;

. NVCA Watershed Drainage Study Area; and

. Lovers Creek, Hewitts Creek and Sandy Cove Drainage Study Area.

The drainage study areas are further divided into watersheds and drainage areas as illustrated
on Figure 2 - Watershed/Drainage Area Delineation Plan provided Appendix A. A summary of

the watersheds and drainage areas is provided in the following table.

\l4
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Table 1: Drainage Area Summary

DRAINAGE WATERSHED/DRAINAGE AREA CONSERVATION
STUDY AREAS S
Name INCERGE)) Imperviousness (%) JURISDICTION

Barrie Creeks Sophia Creek? 463 47 LSRCA
(3,447 ha)

Kidd’s Creek 488 35

Bunkers Creek 361 46

Dyments Creek 580 35

Hotchkiss Creek 483 43

Whiskey Creek 638 33

Johnson 83 42

Nelson 62 36

Rodney 29 36

St. Vincent 36 36

Mulcaster? 41 57

Williams 69 43

Holgate 15 34

Huronia 93 38

Minets 6 39
NVCA Watershed Little Lake 445 51 NVCA
(2,898 ha)

Bear Creek 1,700 22

Georgian Creek 270 43

Thornton Creek? 483 -
Lovers Creek, Lovers Creek 2,538 24 LSRCA
Hewitts Creek
and Sandy Cove Hewitts Creek 762 19
(3,685 ha)

Sandy Covetl 302 -

Bayshore 50 40

Gray Lane 19 31

Royal Oak 14 31
Total City of Barrie 10,030 29 LSRCA and NVCA

1 watersheds/drainage areas excluded from the study
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BACKGROUND

The City of Barrie has previously invested in the preparation of Master Drainage Plans and
stormwater management studies for a number of watersheds and drainage areas across the
City. The Master Drainage Plans identify drainage deficiencies in the City, evaluate alternative
solutions to address the deficiencies, and recommend a preferred alternative solution for
implementation. Similarly, the stormwater management studies provide recommendations for
drainage improvements required for existing infrastructure and outline SWM requirements for
future development. The recommended drainage improvements from the previous studies are
illustrated on Figure 3 - Previous Drainage Improvement Recommendations From Background
Master Drainage Plan provided in Appendix A. A summary of the relevant background studies

is provided in the following sections.

Sophia Creek Watershed and Mulcaster Drainage Area Environmental Assessment Update (2017)

As discussed, the Sophia Creek watershed and Mulcaster drainage area are excluded from this
study as a Municipal Class Environmental Assessment was recently undertaken by C.C. Tatham
& Associates Ltd. for these areas. The EA was undertaken in accordance with the Schedule ‘B’
Municipal Class Environmental Assessment process outlined in the Municipal Engineers
Association (MEA) Municipal Class Environmental Assessment Document (October 2000, as
amended in 2007, 2011 and 2015). The EA details the drainage deficiencies identified in the
watershed/drainage area, improvement options considered to address these deficiencies, and
the evaluation of these alternatives towards developing a preferred alternative solution to be

implemented moving forward.

Intensification & Annexed Lands Drainage and Stormwater Management Master Plan (2013)

As discussed, a Drainage and Stormwater Management Master Plan (DSWMMP) has been
prepared by AMEC Environment & Infrastructure for the Annexation Lands to satisfy the
requirements of the Lake Simcoe Protection Plan, specifically Policy 4.5-SA. The DSWMMP
follows Approach #2 of the Master Planning process outlined in the Municipal Engineers
Association (MEA) Municipal Class Environmental Assessment Document (October 2000, as
amended in 2007, 2011 and 2015). The DSWMMP provides an integrated assessment of the
existing stormwater management systems, natural drainage features, and existing
infrastructure in the annexation lands and establishes the requirement for drainage

improvements for existing and future conditions.

Minor and Major Drainage System City Wide Models (2017)

In 2015, C.C. Tatham & Associates Ltd. (CCTA) was retained by the City of Barrie to develop

minor and major drainage system models of the City’s storm infrastructure across the entire

—
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City of Barrie. CCTA prepared, calibrated, and verified a PCSWMM hydrologic/hydraulic model
of Barrie’s minor drainage systems citywide. Similarly, CCTA prepared a Visual OTTHYMO
hydrologic model and HEC RAS hydraulic models of Barrie’s major drainage systems citywide.
The models were used to identify the deficiencies in the minor/major drainage systems and
allow for the evaluation of proposed infrastructure improvements under a variety of actual and

predicted storm events and future watershed conditions.

As part of this Drainage Master Plan project, we updated the minor and major drainage system
models. The model updates, results and drainage system deficiencies are further described in

the Hydrologic & Hydraulic Modelling Technical Memorandum enclosed in Appendix B.

Kidd’s Creek Master Drainage Plan (2001, 2005)

In 2001, Oliver, Mangione, McCalla & Associates prepared the Kidd’s Creek Master Drainage
Plan Class Environmental Assessment Report identifying alternative drainage solutions to
address the drainage deficiencies in the Kidd’s Creek watershed. In 2005, Trow Consulting
Engineers issued an Addendum to the Kidd’s Creek Master Drainage Plan Class Environmental
Assessment Report identifying the preferred alternative solution after evaluating the
alternatives and public consultation. The preferred alternative solution includes the following

improvements:

Conveyance Improvements - Regional Conveyance

= Regional floodway capacity improvements from the Boardwalk at Kempenfelt Bay to

Toronto Street; and

. Lower the parking lot at Barrie Central Collegiate Institute to improve Regional
conveyance capacity.

Conveyance Improvements - 100 Year Conveyance

. Toronto Street, Donald Street, Ross Street/Wellington Street, and Cundles Road West

culvert improvements;

= Watercourse improvements from Toronto Street to Simcoe Street, from Dunlop Street to
Eccles Street, upstream of Eccles Street for approximately 40 m, upstream of Eccles Street

North for approximately 80 m;
= Culvert capacity improvements from Simcoe Street to Dunlop Street; and

= Culvert capacity improvements 40 m upstream of Eccles Street.
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Watershed Spill Containment

. Raise Bradford Street 0.15 m south of Kidd’s Creek;

. Raise Ross Street 0.30 m east of Kidd’s Creek; and

. Regional conveyance capacity improvements at Highway 400.

A figure illustrating the recommendations under the preferred alternative solution for Kidd’s

Creek is included in Appendix C for reference.

Since the publication of the Kidd’s Creek Master Drainage Plan Updated in 2005, the Toronto
Street culvert, the Donald Street culvert, the floodway improvements from the boardwalk at
Kempenfelt Bay to Toronto Street, the culvert improvements upstream of Toronto Street to
Simcoe Street, and the Ross Street/Wellington Street culvert improvements have been
constructed. In addition, Ross Street and Bradford Street were raised as part of road renewal

projects. However, the remaining improvements have not been implemented.

Bunkers Creek Master Drainage Plan Update (2001)

On April 9, 2001, the City of Barrie adopted the Bunkers Creek Master Drainage Plan Update
prepared by Giffels Associates Limited (March 2001). The preferred alternative solution
selected following the evaluation of alternatives and public consultation was Alternative 5 - Full

Infrastructure Upgrades, Implementation of Stormwater Detention Pond.

In 2004, an update to the Bunkers Creek Master Drainage Plan Update was completed to revise
the Bunkers Creek hydrologic and hydraulic models as per recommendations of the Lake
Simcoe Region Conservation Authority (LSRCA) and provide an implementation strategy for
the preferred alternative solution. Also, the preferred alternative solution was refined to

include the following improvements:

Stormwater Management Facilities

= Construct a stormwater management facility south of Edgehill Drive within the City’s R.A.
Archer Operations Centre and construct a storm sewer diversion from Edgehill Drive into
the SMWF.

Capacity Improvement - 100 Year Conveyance

. Lakeshore Drive, Bradford Street, Innisfil Street, and Highway 400 culvert (3)

improvements;

= Construct a storm sewer from Anne Street to Highway 400 via Dunlop Street; and
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= Construct a storm sewer along the northeast branch of the watercourse between
Wellington Street and Milligan’s Pond via Boys Street, Dunlop Street, an easement through
the Wellington Street Plaza and an easement between 125 Wellington Street and 135

Wellington.

Enhancement of Natural Areas

= Enhance the natural watercourse from Kempenfelt Bay to approximately 100 m upstream
of Bradford Street; and

= Enhance the Milligan’s Pond outlet structure, construct a sediment forebay in the pond and

re-vegetate the pond.

A figure illustrating the recommendations under the preferred alternative solution for Bunkers

Creek is included in Appendix C for reference.

Since the publication of the Bunkers Creek Master Drainage Plan Update in 2004, the Lakeshore
Drive culvert has been improved, the SWMF has been constructed in the R.A. Archer Operation
Centre, the storm sewer diversion has been constructed from Edgehill Drive into the SWMF,
and the storm sewer along the northeast branch of the watercourse between Wellington Street
and Milligan’s Pond has been constructed. However, the remaining improvements have not
been implemented.

Dyments Creek Master Drainage Plan Update (2006)

The City of Barrie updated the Dyments Creek Master Drainage Plan Municipal Class
Environmental Assessment in 2006. The preferred alternative solution selected following the

evaluation of alternatives and public consultation is as follows:

= “Storage Upstream of Dunlop Street West, Victoria Street and Anne Street with 100 Year
Conveyance Upgrades at all Crossings (except Highway 400, Bradford Street and

Lakeshore Drive which are Regional Storm Conveyance Upgrades).”
The individual projects recommended for implementation under the preferred alternative
solution are as follows:
Capacity Improvements - Regional Conveyance
. Floodway from future Lakeshore Drive to Kempenfelt Bay;
. Lakeshore Drive, Hart Drive and Highway 400 culvert improvements;
= Floodway from Bradford Street, approximately 50 m downstream; and

. Floodway from approximately 30 m upstream of Bradford Street to Bradford Street.

_—
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Capacity Improvements - 100 Year Conveyance

. Sanford Street, Innisfil Street, Anne Street and John Street, Victoria Street, George Street,

Sarjeant Street, Ferndale Drive North, and Dunlop Street West culvert improvements;

. Stormwater Management Facility west of Anne Street, west of Victoria Street and north of

Dunlop Street and west of Ferndale Industrial Drive (Pond 1); and

= Floodway from Ferndale Drive North to Sarjeant Drive, Dunlop Street West to Ferndale

Drive North, Pond 1 to Dunlop Street, and from Sproule Drive to Pond 1.

Watercourse Sediment Removal and Re-Shaping

= Watercourse sediment removal and re-shaping downstream of Edgehill Drive to

Kempenfelt Bay.

A figure illustrating the recommendations under the preferred alternative solution for Dyments

Creek is included in Appendix C for reference.

Since the publication of the Dyments Creek Master Drainage Plan Update in 2006, the floodway
from Lakeshore Drive to Kempenfelt Bay, the floodway from Lakeshore Drive to Bradford
Street, and the culvert improvements under Lakeshore Drive have been constructed. However,

the remaining improvements have not been implemented.

Hotchkiss Creek Master Drainage Plan Update (2000)

In 2000, R.G. Robinson and Associates Ltd. published the Hotchkiss Creek Master Drainage Plan
Update Environmental Assessment Document. The Master Drainage Plan was amended by R.G.
Robinson and Associates Ltd. In 2007. The preferred alternative solution selected following the
evaluation of alternatives and public consultation was Alternative 4a - Implementation of
stormwater management facilities within the creek corridor including increased hydraulic

capacity of culverts and channels and discharge major system flow directly to Kempenfelt Bay.

In 2012, an update to the Hotchkiss Creek Watershed Master Drainage Plan Environmental
Assessment was completed by C.C. Tatham & Associates Ltd. and the preferred alternative
solution was refined. The individual projects recommended for implementation under the
preferred alternative solution are as follows:

Stormwater Management Facilities

. Pond 1 - between Wood Street and Highway 400;

. Pond 2 - upstream of BC Railway (west of Alfred Street);

. Pond 3 - upstream of Innisfil Street; and
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. Pond 4 - upstream of Bradford Street.

Capacity Improvements - 100 Year Conveyance
. Outlet channel to Kempenfelt Bay;

. Lakeshore Drive, Bradford Street, Innisfil Street, Anne Street, Tiffin Street, BC Railway,

Wood Street, Highway 400 and Morrow Road culvert improvements;
= Channel through WwTF; and

. Construct a trunk storm sewer north on Essa Road from Anne Street South to Gowan

Street, then east on Gowan Street to Kempenfelt Bay.

A figure illustrating the recommendations under the preferred alternative solution for Hotchkiss
Creek is included in Appendix C for reference. It’s noted that a Notice of Study completion was
never filed for the 2012 Hotchkiss Creek Watershed Master Drainage Plan Environmental

Assessment.

Since the publication of the Hotchkiss Creek Master Drainage Plan Update in 2000, the outlet
channel to Kempenfelt Bay, the Lakeshore Drive culvert improvements, the channel adjacent to
the WwTF, the Bradford Street culvert improvements, the trunk storm sewer on Gowan Street
to Kempenfelt Bay, and Pond 4 (upstream of Bradford Street) have been constructed.

However, the remaining improvements have not been implemented.

Whiskey Creek Master Drainage Plan Update (2009)

The Whiskey Creek Master Drainage Plan Update Environmental Assessment Document
prepared by Aecom (October 2009) was adopted by the City of Barrie in October 2009. The
preferred alternative solution selected following the evaluation of alternatives and public
consultation was Alternative 5 - Increase hydraulic capacity to 1:100-year storm conveyance
for creek channel and culvert crossings with specific locations for Regional storm conveyance
(Bryne Drive, Harvie Road and Highway 400) and 25 year storm conveyance (Yonge Street and
Tollendal Mill Road). The individual projects recommended for implementation under the

preferred alternative solution are as follows:

Stormwater Management Facilities

. Designate the natural storage areas upstream of Yonge Street and Tollendal Mill Road as
SWMF’s.
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Capacity Improvements

. Bryne Drive, Harvie Road (2), Highway 400 (2), Harvie Road (west of Bryne Drive), Yonge
Street, Tollendal Mill Road, Fairview Road, BC railway (west of Bayview Drive), Bayview
Drive (north of Big Bay Point Road), Bayview Drive (north of Mollard Court), McConkey
Place, BR railway (west of Huronia Road), Huronia Road, Little Avenue, The Boulevard, and

Brennan Avenue culvert improvements;

. Watercourse improvements around 279 Bayview Drive, downstream of Huronia Road,
between Little Avenue and Yonge Street and between The Boulevard and Brennan

Avenue; and
. Outlet channel improvements downstream of Brennan Avenue.

A figure illustrating the recommendations under the preferred alternative solution for Whiskey

Creek is included in Appendix C for reference.

Since the publication of the Whiskey Creek Master Drainage Plan Update in 2000, none of the

recommended improvements have been implemented.

Hydrologic & Hydraulic Modeling and Drainage Study for the Nelson and Johnson Drainage Areas
(2009)

Greenland International Consulting published the Hydrologic & Hydraulic Modeling and
Drainage Study for the Nelson & Johnson Drainage Areas in 2009. The study was completed to
establish existing drainage conditions and deficiencies in the drainage areas and develop
solutions to address the drainage issues. Drainage issues were identified in seven (7) areas in
the Nelson and Johnson drainage areas and conceptual designs were
developed/recommended to contain stormwater within the municipal road allowance
preventing flooding of private property. However, a preferred alternative solution was not
identified.

City of Barrie Comprehensive Stormwater Management Master Plan (2016)

The City of Barrie in collaboration with the Lake Simcoe Region Conservation Authority
developed the Comprehensive Stormwater Management Master Plan (CSWM-MP) for the City
in accordance with the Policies of the Lake Simcoe Protection Plan following Schedule B of the
Municipal Class Environmental Assessment process. The CSWM-MP was prepared as a
directive for the City to improve stormwater management with a focus on reducing the
discharge of nutrients and pollutants into Lake Simcoe and to fulfill Policy 4.5-SA of the Lake

Simcoe Protection Plan.

\l4
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The CSWM-MP was undertaken in two stages. Stage 1 of the CSMW-MP was primarily a
desktop exercise summarizing the information available in the background studies previously
completed and identifying data gaps to be addressed as part of Stage 2 of the project. Stage 1
of the CSMW-MP is a compilation of information and data available in the previously completed
Master Drainage Plans, stormwater management reports, SWMF retrofit studies, etc. In
addition, Stage 1 of the CSMW-MP includes recommendations regarding the implementation of
stormwater management (SWM) improvement and retrofit opportunities, inspections and

maintenance guidelines, and stormwater management funding mechanisms.

Stage 2 of the CSWM-MP addresses the data gaps identified as part of Stage 1 works and
fulfills the outstanding requirements of the governing guidelines, LSPP and Municipal Class
Environmental Assessment planning process unable to be completed as part of Stage 1.
Specifically, recommended approaches for stormwater management were established for the

City and implementation plans were developed for the recommended approaches.

The approach to stormwater management recommended through the CSWM-MP consists of a
combination of traditional end-of-pipe SWMFs, LID stormwater measures and stream
restoration works. The approach to stormwater management is recommended differently to

new greenfield development, re-development and existing development areas as follows:

. For new greenfield development, a combination of conventional end-of-pipe SWMFs and
LID practices are recommended to maintain pre-development infiltration volumes, provide
volume control as per LSRCA and NVCA requirements, provide enhanced water quality
control resulting in no net increase in phosphorus loads, and provide erosion and water

quantity (flood) control;

= For re-development, intensification and infill development, LID measures or other best
management practices are recommended to improve the water balance (infiltrate a
minimum of 5 mm of rainfall), provide volume control as per LSRCA and NVCA
requirements, provide enhanced water quality control resulting in no net increase in
phosphorus loads, provide water quantity control in the form of post to pre-development

peak flow matching for the 1:2-year through 1:100-year design storms; and

= For development in existing urban areas, SWMF retrofits, implementation of LIDs in
existing roadways and stream restoration works are the recommended approach to

stormwater management.

Storm Water Management Facilities (SWMF) Asset Management Plan (2012)

The asset management plan assessed the stormwater management facilities owned and
operated by the City of Barrie to understand the costs and risk associated with providing the

level of service that best meets the needs of the City. The asset management plan identified

_—
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the existing SWMF’s that fail to provide sufficient water quantity control, water quality
treatment and other deficiencies such as insufficient access and security. The asset
management plan also and prioritized the SWMF’s based on the severity of the consequences
and probability of the consequence resulting from the SWMF deficiency. The asset
management plan specified recommendations specific to the City’s stormwater management
facilities including renewal/enhancement and inspection/maintenance. These

recommendations are presented in the following tables:

Table 2: SWMF Asset Management Plan - SWMF Renewal/Enhancement

SWMF ID

LV20 Lv21 LV22 HWO04 LV18 HWO1
LTO5 DY04 BROSA BR10 HWO05 HWO09
LTO2 LV19 DY07 WK17 BYO03 LTO6
KDO02 KDO06 LTO1 LVO5 SPO1 DYO02
BR13 LV02 LV03 BRO3 HTO3A GR0O4

Table 3: SWMF Asset Management Plan - SWMF Inspection and Maintenance Program

SWMF ID

BR16 GRO1 KDO1 LVO7 KDO04 KDO5
GRO2 LVv12 SPO02 SPO3 HTO8 LV06
LV10 HWO08 LV28 LVv49 WKO04 HTO6

1.2.12 Assessment of Stormwater Management Facilities to Reduce Phosphorus Discharges Technical

Memorandum (2013)

This assessment was completed as a component of the Drainage and Stormwater Management
Master Plan (DSWMMP) to identify and prioritize stormwater management retrofit
opportunities within the City of Barrie with the primary goal of reducing phosphorus
discharges. The product of the assessment is a prioritized list of stormwater management
retrofits (including new SWMF construction) for the City’s Stormwater Retrofit Program, a
framework for funding the proposed retrofits and a maintenance and repair program. The
recommended SWMF retrofits are illustrating on Figures included in Appendix C and are

summarized in the following table:

A\
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Table 4: DSWMMP - SWMF Retrofit Summary

SWMF ID (RETROFIT NO.)

SP03 (8) LVO1 (68) KDO03 (13) LV18 (24) LVO03 (31) LV12 (32)
LV10 (37) LVO7 (65) HTO6 (3) DY02 (11) HRO1 (28) WKO1 (25)
WKO04 (20) LV13 (21) LVO5 (45) SPO1 (4 KDO1 (14) GRO1 (75)
BR13 (69) LTO1 (77) BRO8 (61)

In addition to the recommended SWMF retrofit opportunities, the assessment provided
recommendations for new SWMF’s to improve water quality treatment and peak flow
attenuation. The new SWMF’s recommended for construction are summarized in the following

table.

Table 5: DSWMMP - New SWMF Summary

RETROFIT

NO.

67

27

44

17

39

26

42

38

55

40

60

WATERSHED

Lovers Creek
Hewitts Creek
Hotchkiss Creek

Kidds Creek

Hotchkiss Creek

Whiskey Creek

Whiskey Creek
Hotchkiss Creek
Hotchkiss Creek
Whiskey Creek

Bear Creek

LOCATION

Drainage easement south of Ellis Dr.
Southeast corner of Walnut Cres.
Between Morrow Rd. and Highway 400 north of Essa Rd.

Southwest of Bayfield St. between Coulter St. and Highway
400

Between Patterson Rd. and Highway 400 east of Philips St.

North of Big Bay Point Rd. between Huronia Rd. and
Pickett Cres.

Southeast corner of Montserrand St. and Beacon Rd.
West of Patterson Rd. between Tiffin St. and Philips St.
North of Ardagh Road

Northeast corner of Chieftan Cres.

North side of Lougheed Park, east of Bear Creek
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Barrie Creeks, Lovers Creek, and Hewitts Creek Subwatershed Plan (2012)

The Subwatershed Plan published in 2012 under the direction of the Lake Simcoe Protection
Plan (LSPP) provides detailed guidance for area-specific hydrologic and natural heritage
resource planning and management. The recommendations of the Subwatershed Plan included

the following:

= Continued implementation of on-the-ground stewardship projects to improve water quality
and aquatic habitat, promote infiltration of precipitation, and broaden the extent of natural

features;
= Promoting and supporting water conservation and re-use initiatives;
. Improved land use planning practices to minimize the impacts of development;

= Educating members of the public and targeted industries on topics including the dangers
of using invasive species in horticulture, the importance of maintaining groundwater
recharge areas, and good practices for the use of road salt to minimize environmental

impacts;

= Studying potential impacts of climate change and developing plans to limit its impacts;

. Researching and using new and innovative solutions to address uncontrolled stormwater;

. Evaluating monitoring activities, and adjusting programs as necessary; and

= Striving to ensure that natural features lost through development are re-established in
other parts of the watershed.

PROJECT TEAM

The project team responsible for input and preparation of this report and the supporting

documentation is comprised of the following:

. City of Barrie (City);

. Tatham Engineering Limited (Tatham) - Engineering;

. Lake Simcoe Region Conservation Authority (LSRCA);

= Nottawasaga Valley Conservation Authority (NVCA);

. Azimuth Environmental Consulting, Inc. (AEC) - Natural Heritage;
. Archeoworks Inc. (AW) - Archeological;

. ERA Architects Inc. (ERA) - Cultural Heritage;

. Peto MacCallum Ltd. (Peto) - Geotechnical;
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= Rudy Mak Surveying Ltd. (RMS) - Legal Survey; and
. Water’s Edge Consulting (WEQO) - Fluvial Geomorphology.

A Technical Advisory Committee (TAC) has been established for this project. The TAC is in
place to ensure the City’s, LSRCA and NVCA interests are maintained and the objectives of the
study are achieved. The TAC is also responsible for the technical review of the Drainage Master
Plan, specifically the evaluation of the alternative improvement options. The TAC is comprised
of the City, LSRCA and NVCA.

MASTER PLANNING PROCESS - APPROACH #2

Approach #2 of the Master Planning process involves the preparation of a Master Plan
document at the conclusion of Phases 1 and 2 of the Municipal Class EA process. The Master
Plan document is to be made available to the public and interested stakeholders for review and
comment prior to adoption by the City. Following Approach #2, the Master Plan satisfies the
Municipal Class EA requirements for Schedule B projects allowing these projects to proceed
directly to Phase 5 of the EA process and detailed design by way of a Notice of Study

completion.

The Master Plan is a broad level assessment thereby requiring more detailed investigations at
the project specific level for Schedule C projects recommended in the study in order to fulfil the
requirements of the Municipal Class EA. As such, the Master Plan document becomes the basis
for, and is used in support of, future detailed investigations for the specific Schedule C projects.
After the completion of the Master Plan, Schedule C projects are required to fulfil Phases 3 and

4 prior to completing the Environmental Study Report (ESR) for public review.

Master Plans are long-range plans that integrate infrastructure requirements for existing and
future land uses with environmental assessment planning processes. Master Plans consider all
aspects of the environment: physical, natural, social, cultural and economic, and involves

consultation with the public, affected parties and review agencies throughout the process.

This Master Drainage Plan for the City of Barrie is proceeding through Phases 1 and 2 of the

Class EA process (provided overleaf) as follows:
Phase 1: |dentify the Problem.

Phase 2: |dentify and assess, at a strategic level, alternative solutions to the identified
problem, then recommend the preferred master plan that can be implemented

as separate subsequent projects.
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The Master Drainage Plan will be finalized upon the conclusion of Phases 1 and 2 of the Class
EA process and made available for public comment prior to being approved and adopted by
the City.

EXISTING POLICIES

There are several polices, regulations and guidelines which are to be adhered to as part of the
proposed improvement alternatives within the study area. The most recent versions of these

documents include the following:

Storm Drainage and Stormwater Management Policies and Design Guidelines (2017)

The City of Barrie Storm Drainage and Stormwater Management Polices and Design Guidelines
provide direction for the effective management of stormwater in the City. The Policies and
Guidelines provide uniform minimum standards and policies for the planning process and
stormwater infrastructure design. The document includes the City’s policies and guidelines

regarding environmental protection (water quality, water quantity, water balance, etc.), natural
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hazards (flood and erosion hazards), stormwater management facility design, and urban design
concepts including traditional concepts and low impact development (LID) techniques.
Generally, these guidelines include the mandates of the other polices, regulations and
guidelines discussed in this section. As such, these guidelines act as the basis for the

development of the improvement alternatives in the study area.

As per the City’s guidelines, the minor drainage system (storm sewer) shall be designed to
convey the 1:5-year (minimum) design storm peak flow. Watercourses and channels shall be
capable of conveying the Regulatory storm peak flow without flooding adjacent private
property. Flooding of existing buildings and/or property shall be eliminated where feasible.
Road culvert crossings and road elevations shall be designed to satisfy the following design

criteria:

Table 6: Flow Design Guidelines for Road Crossings

ROAD CLASSIFICATION DESIGN FLOOD FREQUENCY

1:100 Year
Arterial Regional (Hurricane Hazel/Timmins) - if
directed by the City

Collector 1:50 Year
Urban Local 1:50 Year
Rural Local 1:25 Year
Temporary Detour 1:10 Year
Driveway 1:10 Year

Generally, all new development is restricted to areas outside the Regulatory floodplain unless,
in the opinion of the City, and the Nottawasaga Valley Conservation Authority or the Lake
Simcoe Region Conservation Authority, the control and extent of flooding will not be affected
by the development. If permission is granted by the City and NVCA/LSRCA to develop or
redevelop in the floodplain, the minimum opening elevations of all buildings must be 500 mm

greater than the Regulatory flood elevation.

1.5.2 By-Law 90-92: To Prohibit Obstruction of Drains & Watercourses (1990)

By-Law 90-92 specifies the City’s responsibility in continuing to undertake SWM related
projects, operate and maintain existing conveyance systems and progressively acquire land or
easements for drains, watercourses and storage areas crossing or upon private lands, where it

is considered to be in the City’s interest to do so.

—
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LSRCA Watershed Development Policies and LSRCA Technical Guidelines for Stormwater
Management Submissions (2016)

The principal mandate of the Lake Simcoe Region Conservation Authority is to protect public
health and safety, prevent property damage and prevent social disruption caused by natural
hazards while conserving, protecting and managing natural resources within the Lake Simcoe
watershed. Complementing the Planning Act, the LSRCA administers the Development,
Interference with Wetlands and Alterations to Shorelines and Watercourse Regulation (Ontario
Regulation 179/06) under Section 28 of the Conservation Authorities Act. Development within
the LSRCA Regulation Limits is subject to LSRCA review and approvals allowing the LSRCA to

ensure development proposals have regard for the existing natural hazards.

The LSRCA Watershed Development Policies outline the stormwater management and
watershed development policies aimed to protect the environmental integrity of the Lake
Simcoe watershed. The Policies provide direction on land use and development considering
natural hazards, natural heritage features, and the natural environment to protect public health

and safety, prevent property damage and social disruption.

Similar to the Ministry of the Environment, Conservation and Parks (MECP) Stormwater
Management Planning and Design Manual and City of Barrie Storm Drainage and Stormwater
Management Policies and Design Guidelines, the LSRCA Technical Guidelines for Stormwater
Management provide planning and design direction for the effective management of

stormwater in the Lake Simcoe Watershed.

As per the LSRCA Technical Guidelines, road reconstruction projects are subject to stormwater
volume control requirements, specifically linear development volume control. Linear

development is to retain and treat the larger of the following:
1. The runoff from the 12.5 mm event from the total reconstructed impervious surface; or
2. The runoff from a 25 mm event from the net increase in impervious surface.

As part of road reconstruction projects, attempts are to be made to fully comply with the linear
development volume control criteria. If compliance is not achievable due to soil/groundwater
conditions or site constraints, flexible treatment alternatives shall be applied. Given the
restrictions to implementing LID techniques in the study area, specifically existing groundwater
and soil conditions, a majority of the study area is subject to the LSRCA’s flexible treatment
alternative for sites with restrictions criteria. The flexible treatment alternatives are described

as follows:

. Alternative 1 - Retain the runoff from the 12.5 mm event from the total reconstructed

impervious surface;
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= Alternative 2 - Achieve runoff volume reduction to the maximum extent possible

(minimum 5 mm from all impervious surfaces); or

. Alternative 3 - Off-site control of the runoff from a 25 mm event from the net increase in

impervious surface.

NVCA Planning and Regulation Guidelines (2009), Stormwater Technical Guide (2013) and Natural
Hazards Technical Guide (2013)

The mission statement for the Nottawasaga Valley Conservation Authority (NVCA) is “working
together to value, protect, enhance, and restore our watershed resources, for a healthy
sustainable future”. Complementing the Planning Act, the NVCA administers the Development,
Interference with Wetlands and Alterations to Shorelines and Watercourse Regulation (Ontario
Regulation 179/06) under Section 28 of the Conservation Authorities Act. Development within
the NVCA Regulation Limits is subject to NVCA review and approvals allowing the NVCA to

ensure development proposals have regard for the existing natural hazards.

The NVCA Planning and Regulation Guidelines outline the stormwater management and
watershed development policies aimed to protect the environmental integrity of the NVCA
watershed. The Policies provide direction on land use and development considering natural
hazards, natural heritage features, and the natural environment to protect public health and

safety, prevent property damage and social disruption.

Similar to the MECP Stormwater Management Planning and Design Manual and City of Barrie
Storm Drainage and Stormwater Management Policies and Design Guidelines, the NVCA
Stormwater Technical Guide provides planning and design direction for the effective
management of stormwater in the NVCA Watershed. The NVCA Natural Hazards Technical
Guide provides guidance in the development of natural hazard studies, especially guidance
regarding methodology, computation methods, and parametrization. The natural hazards

regulated by the NVCA are flood, erosion, hazardous soils, karst, and dynamic beach.

Lake Simcoe Protection Plan (2009)

The Lake Simcoe Protection Plan’s priority is to protect and restore the long-term ecological
health of the Lake Simcoe watershed. Short term focus includes restoring the health of aquatic
life, improving water quality, maintaining water quantity, protecting and rehabilitating
shorelines and natural heritage features, and addressing impacts of invasive species, climate
change, and recreational activities. The strategies outlined in the LSPP will evolve over time
based on scientific research and experience to ensure the objectives are satisfied. The

objectives of the Plan as set out in the Lake Simcoe Protection Plan (2009) are to:
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= Protect, improve or restore the elements that contribute to the ecological health of the
Lake Simcoe watershed, including water quality, hydrology, key natural heritage features

and their functions, and key hydrologic features and their functions;
= Restore a self-sustaining coldwater fish community in Lake Simcoe;

. Reduce phosphorus loadings and other nutrients of concern to Lake Simcoe and its

tributaries;
= Reduce the discharge of pollutants to Lake Simcoe and its tributaries;

= Respond to adverse effects related to invasive species and, where possible, to prevent

invasive species from entering the Lake Simcoe watershed;
= Improve the Lake Simcoe watershed’s capacity to adapt to climate change;

. Provide ongoing scientific research and monitoring related to the ecological health of the

Lake Simcoe watershed;

= Improve conditions for environmentally sustainable recreation activities related to Lake

Simcoe and to promote those activities;

. Promote environmentally sustainable land and water uses, activities and development

practices;

= Build on the protections for the Lake Simcoe watershed that are provided by provincial
plans that apply in all or part of the Lake Simcoe watershed, including the Oak Ridges
Moraine Conservation Plan and the Greenbelt Plan, and provincial legislation, including the
Clean Water Act, 2006, the Conservation Authorities Act, the Ontario Water Resources
Act, and the Planning Act; and

. Pursue any other objectives set out in the Lake Simcoe Protection Plan.

The Barrie Creeks drainage study area and Lovers Creek, Hewitts Creek and Sandy Cove
Drainage Study Area are located in the Lake Simcoe watershed and fall under the general
authority of the Lake Simcoe Protection Plan (LSPP). Policy 4.5 - SA of the LSPP establishes
requirements for SWM Master Plans prepared in accordance with the Municipal Class
Environmental Assessment process. Accordingly, the LSPP has been used as a guidance

document for this study.

The City is committed to meet all of the requirements of Policy 4.5 of the LSPP including
determining the effectiveness of the existing drainage infrastructure at reducing the negative
impacts of stormwater on the environment and identifying additional stormwater management

retrofit opportunities or improvements to existing storm infrastructure that could improve

_—
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stormwater treatment. Any retrofit opportunities would be implemented on a site specific

basis with the improvements carried through to downstream areas.

Stormwater Management Planning and Design Manual (2003)

The Stormwater Management Planning and Design Manual evolved from the MECP Stormwater
Quality Best Management Practices manual (June 1991) in response to evolving stormwater
management practices to provide an integrated approach to effective stormwater management
planning and design focused on water quality, water quantity and erosion control. The
Planning and Design Manual is a tool, not a rulebook, providing practical guidance for the
effective design of lot level, conveyance, and end-of-pipe stormwater practices. The objectives
of the Planning and Design Manual are to apply an integrated treatment train approach to
manage stormwater to maintain the hydrologic cycle, protect water quality and prevent

increased erosion and flooding.

In accordance with the City’s guidelines and Ontario Regulation 219,09, all new development
and SWMF’s shall provide as a minimum Enhanced Level water quality control as specified in
the Stormwater Management Planning and Design Manual unless it can be demonstrated to the

satisfaction of the Director (MECP) that it is impractical to achieve this level of protection.

The City of Barrie Official Plan (2014)

The Official Plan (OP) outlines the goals, objectives and policies for land use and development
within the City of Barrie. The OP provides the City direction for controlling growth,
implementing by-laws and making public and private development decisions as a means of
ensuring a healthy community. The OP provides guidance for land use changes, municipal
initiatives and the provision of public works. As such, the OP provides policies for the effective

management of stormwater.
The stormwater management goals of the OP as set out in 2011 are:

= To protect and enhance the water quality and environmental, aesthetic and recreational

potential of the City’s watercourses, Little Lake, Kempenfelt Bay and Lake Simcoe.

. To encourage effective stormwater management in order to control flooding, erosion,
sedimentation and maintain and enhance water quality in the receiving watercourses and

water bodies.

. To promote the incorporation of natural waterways, valleys, and ponds into continuous

green corridors for wildlife habitat, open space, and parkland.
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= To ensure stormwater management policies minimize stormwater peak flows, contaminant
loads including phosphorus, and maintain or increase the extent of vegetative and pervious

surfaces.

The alternatives for this project, especially as they relate to the environment and future growth

and development, will consider these goals, objectives and policies.

Provincial Policy Statement (2005)

The 2005 Provincial Policy Statement was developed as a regulatory policy for land use
planning and development. The 2005 Provincial Policy Statement supports the protection of
public health and safety, the natural environment and the resources of provincial interest while
providing for appropriate development. The policy identifies the natural and built features to
be protected and the areas where development and site alteration are restricted. Key

requirements of this policy are as follows:

. Development and site alteration are restricted on lands adjacent to natural heritage
features unless it is demonstrated that the natural features and their ecological functions

are not negatively impacted.

. Development and site alteration are restricted on lands adjacent to sensitive surface water
and groundwater features unless mitigative measures or alternate development

approaches protect these natural features.

. Significant built heritage features are to be conserved.

Low Impact Development Stormwater Management Planning and Design Guide (2010)

The Credit Valley Conservation Authority (CVC) and Toronto and Region Conservation
Authority (TRCA) developed the Low Impact Development Stormwater Management Planning
and Design Guide which speaks to the importance of at source SWM controls versus typical

end-of-pipe facilities. The advantages of the low impact development approach include:
. Reduction in overall runoff volume;

= Reduction in phosphorus discharge; and

. Reduced long term operation and maintenance.

As such, implementing low impact development measures in the City of Barrie where feasible
will help reduce flooding and improve the overall water quality of the watershed. On this basis,
all future development should evaluate the use of low impact development principles as part of

the stormwater management design.
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Natural Heritage Strategy (2013)

As a requirement of the Official Plan, the Natural Heritage Strategy has been developed to
identify the natural resources within the City and to provide a system of linkages between these
resources and the waterfront within the existing urban area. The goal of the strategy is to
preserve and improve the natural heritage features, such as watercourses, wetlands and
woodlots, remaining in the City over the long term. The Strategy establishes the natural
heritage policies needed to ensure the preservation of these features throughout the existing

urban area.

Natural Hazard Policies

The Natural Hazard Policies under the Provincial Policy Statement provide direction on land use
and development in areas where there is a risk to public health and safety or a risk of property
damage from flooding and/or erosion hazards. The Natural Hazard Policies aim to reduce the
long-term risk to public health and safety or property damage through land management and
by directing development outside hazardous lands. The natural hazard features in the study
area have been estimated by the LSRCA and refined through detailed studies. In the study
area, the natural hazard policies are administered by the LSRCA under Section 28 of the

Conservation Authorities Act through Ontario Regulation 179/06.

Growth Plan (2005)

Under the Places to Grow Act, 2005 the Growth Plan for the Greater Golden Horseshoe is a
framework for building stronger, prosperous communities by implementing Ontario’s vision for
managed growth in the region. The Plan provides direction for planning, housing, natural
heritage, environmental protection, infrastructure and transportation decisions considering the
region as a whole while recognizing the unique characteristics, strengths and economy of each

individual community.

Phosphorus Reduction Strategy (2010)

The Lake Simcoe Phosphorus Reduction Strategy was produced to satisfy Policy 4.24-SA of the
LSPP. The Phosphorus Reduction Strategy presents a series of actions designed to achieve
long term continual reductions in phosphorus loads discharged into Lake Simcoe. The Strategy
identifies specific goals and potential opportunities to achieve the long-term objective of
reducing the phosphorus load in Lake Simcoe to 44 tonnes per year. The Strategy is a living
document and will be reassessed every five years to ensure the proper actions are

recommended to achieve the desired phosphorus reductions.

\l4



1.5.14

1.5.15

Drainage Master Plan | Class Environmental Assessment Phases1&2 39

Phosphorus Offsetting Policy (2017)

As part of the LSRCA Strategic Plan, the LSRCA has initiated the Lake Simcoe Phosphorus
Offsetting Program (LSPOP) to improve and protect the water quality in Lake Simcoe and its
tributaries. The LSPOP requires that all new development, including redevelopment and
intensification, control 100% of the phosphorus leaving the development lands. The phosphorus
control is referred to as the Zero Export Target. As such, phosphorus budgets must be
prepared for all new developments demonstrating that the phosphorus load leaving the
development is zero. If the Zero Export Target cannot be achieved within the development
lands, the developer is required to provide compensation through the phosphorus offsetting
program at a ratio of 2.5:1 and value of $35,000/kg/year. The revenue generated by the
LSPOP will be used to reduce phosphorus loads elsewhere in the watershed by funding SWMF

retrofits, the construction of LID measures or other best management practices.

Lakes and Rivers Improvements Act (LRIA)

The Lakes and Rivers Improvements Act is administered by the Ministry of Natural Resources
(MNRF) and Forestry for the purpose of managing, protecting, and preserving the use of the
waters of the lakes and rivers of Ontario and the land under them. The purpose of the Lakes

and Rivers Improvement Acts is also to provide for:

1. The protection and equitable exercise of public rights in or over the waters of the lakes and

rivers of Ontario;
2. The protection of the interests of riparian owners;

3. The management, perpetuation and use of the fish, wildlife, and other natural resources

dependent on the lakes and rivers;

4. The protection of the natural amenities of the lakes and rivers and their shores and banks;

and

5. The protection of persons and of property by ensuring that dams are suitably located,
constructed, operated and maintained and are of an appropriate nature with regard to the

purposes of clauses A to E.

Approvals must be obtained from the MNRF under the Lakes and Rivers Improvements act for

the following:
. Dams;

. Watercourse crossings (bridges, culverts and causeways) where the drainage area for the
watershed upstream of the crossing is greater than 5 km2 unless construction is being

undertaken by a Provincial Ministry or municipality, or contractors employed by a

_—
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Provincial Ministry or municipality on lands owned by the Crown or the municipality

undertaking the construction;

. River channels (channelization of rivers, including dredging, diverting or enclosing a
channel except for the installation or maintenance of a drain subject to the Drainage Act)
where channelization of a river or stream may harmfully alter fish habitat, or impede the
movement of fish in a river, stream or lake. Where the potential impact of channelization
work on fish habitat and/or fish movement is unknown, such impacts must be confirmed
with Department of Fisheries and Oceans (DFQO) or their delegate in consultation with the
MNRF. Where it is determined that proposed work will adversely affect fish habitat and/or

impede the movement of fish an LRIA approval is required;

. Enclosures (river or stream enclosures) that enclose a length of watercourse greater than

20 m and may harmfully alter fish habitat or impede fish movement;
= Buried pipelines and cables where they hold back, forward or divert water; and

. Municipal and other drains.

Habitat Protection Provisions of the Fisheries Act

The habitat protection provisions are in place to address threats to fish from habitat
loss/degradation and changes to natural flow regimes. The habitat protection provisions
prohibit the carrying on of a work, undertaking or activity that results in serious harm to fish
that are part of or support a commercial, recreational or Aboriginal fishery. Serious harm to
fish is considered the death of fish or the permanent alteration to, or destruction of, fish habitat
including spawning grounds and any other area, including nursery, rearing, food supply and
migration areas, on which fish depend directly or indirectly in order to carry out their life
processes. The habitat protection provisions are administered by the DFO under the Fisheries
Act.

Proposals that cause serious harm to fish are subject to review and approval by the DFO under
the Fisheries Act. The DFO requires the proponent of projects near water to undertake a self-
assessment to determine if a DFO review is required. For those projects that cannot avoid
serious harm to fish or is likely to contravene one of the Species at Risk Act prohibitions with
respect to aquatic species, and does not satisfy the DFO exemption criteria, then a DFO review

is required.
Waterbodies that do not require a DFO review are as follows:

. Approved marine disposal or dumping sites;
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= Artificial waterbodies that are not connected to a waterbody that contains fish at any time
during any given year, such as private ponds, commercial ponds, stormwater management
facilities, irrigation ponds or channels, agricultural drains and drainage ditches, roadside

drainage ditches, quarries and aggregate pits; and

. Any other waterbody that does not contain fish at any time during any given year and is

not connected to a waterbody that contains fish at any time during any given year.

For this Drainage Master Plan, projects that may require a DFO review are bridge, culvert and
causeway projects; watercourse channelization/realignment, bank stabilization, dykes, berms
and storm outfalls that do not satisfy the DFO exemption criteria and measures to avoid and

mitigate harm.

Ministry of Transportation

Highway 400 is a provincial highway owned and maintained by the Ontario Ministry of
Transportation (MTO). As such, the MTO is responsible for the major drainage system culvert
crossings under Highway 400. The MTO is proposing Highway 400 improvements from
approximately Highway 89 to Highway 11 including the stretch through the City of Barrie. The
improvements include widening Highway 400 to 10 lanes, interchange improvements, centre
median improvements to a standard concrete centre barrier, and drainage improvements

including culvert upgrades.

The proposed Highway 400 improvements are outlined in the Transportation Environmental
Study Report (TESR) Addendum Class Environmental Assessment and Preliminary Design
Study Update (Aecom, 2017). The proposed culvert improvements are further outlined in the
Drainage and Hydrology Report (Aecom, 2017) prepared in support of the Highway 400

improvements.

Through the City of Barrie, Highway 400 acts as a barrier to flow on several creeks. A number
of the existing culverts do not have capacity to convey the expected flows under Highway 400
causing backwater conditions upstream. Flooding upstream can result in overtopping of
Highway 400 during major storm events and interwatershed spills between Kidd’s Creek,

Bunkers Creek and Dyments Creek and Whiskey Creek and Hotchkiss Creek.

As part of the proposed Highway 400 improvements, the MTO proposes to replace the existing
culverts that do not satisfy their Highway Drainage Design Standards (2008). Highway 400 has
been designated as a Freeway by the MTO and according to their designs standards the

culverts/bridges are to be designed in accordance with the following flood hazard criteria:
. 1:50-year design storm peak flow for spans less than 6 m; and

= 1:100-year design storm peak flow for spans greater than 6 m.
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It is understood that the culverts proposed within the limits of the City are less than 6 m in span
and will be designed to convey the 1:50 year design storm peak flow, except for the Dyments
Creek crossing. The Dyments Creek culvert is being designed to convey the 1:100-year design

storm peak flow.

The MTO has been consulted as part of this Drainage Master Plan to discuss their proposed
Highway 400 drainage improvements. The MTO have indicated that they will consider upsizing
the proposed culvert crossings to satisfy stricter flood hazard criteria if recommended by the
City. However, the MTO expects the City to contribute a portion, if not all, of the additional

construction costs associated with the additional culvert upsizing.

The installation of a standard concrete centre barrier was also discussed as the barrier will
impeded flow overtopping Highway 400 resulting in additional flooding upstream and increased
interwatershed spills. The MTO has indicated that alternative barrier designs will be considered
at locations identified by the City to allow surface runoff to overtop the highway without

impediment.
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Problem/Opportunity Statement

The previously completed Master Drainage Plans as well as the updated minor and major
drainage system models were reviewed in detail to clearly identify the outstanding drainage
issues/deficiencies in the study area which need to be addressed. The Problem and
Opportunity Statements for this Master Drainage Plan are provided in the following sections

and remain generally consistent with the background Master Drainage Plans.

PROBLEM STATEMENT

Currently, portions of the City experience flooding during both minor and major storm events.
Frequent flooding of private and municipal property during minor and major storm events has
been documented throughout the City along much of the watercourses due to insufficient
culvert and channel capacities. The flooding has caused historic damage to both private and
municipal property and causes concern for public safety. Also, there is significant erosion
along a number of the channel reaches in the City that threaten both private and municipal

property and also causes concern for public safety.

In addition to flooding, the existing storm infrastructure is reaching its service life expectancy
and deteriorating. A majority of the aging storm sewers are undersized considering historic
rainfall data and current climate models predict future increases in rainfall intensities and
volumes. In some locations, municipal storm infrastructure is located on private property
outside the municipal right-of-way making it difficult to access and maintain. Also, there are
areas absent of minor drainage systems and stretches of deficient overland flow routes across
the City. Development, intensification, urbanization and growth in the City have also adversely
impacted the stormwater quality and ecological health of the various creeks and Lake Simcoe.
The culmination of the above noted factors results in a storm system that does not meet the

City’s engineering and development standards.

WATERSHED/DRAINAGE AREA SPECIFIC PROBLEMS

Several existing problem areas have been identified through our review of the available
background information and consultation with City staff. The background reports divided the
drainage deficiencies into several categories including minor/major deficiencies, road crossing
deficiencies, flooding of buildings and private property, erosion and sedimentation and water
quality. The problem areas are summarized next using the same division of issues as the
background reports. The background reports also identified interwatershed spills that we have
summarized in the sections that follow. The background reports should be referenced if

additional information/details are required regarding the drainage issues.

—
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City Wide Issues

= Erosion and sedimentation in the creeks resulting in localized active erosions sites and
sedimentation causing obstruction to culverts; reducing their capacity to convey flow and

increased maintenance; and

. Degraded water quality, specifically elevated phosphorus concentrations, resulting from

urbanization and lack of stormwater quality controls.

Kidd’s Creek

. Road crossing deficiencies at Cundles Road West, Highway 400, Thomson Street, Eccles
Street, Wellington Street, Parkview Gardens, Donald Street, Dunlop Street and Eccles

Street;

. Minor/major drainage system deficiencies between Simcoe Street and Dunlop Street West

resulting in surcharged storm sewers, frequent flooding and excessive flood depths;

= Flooding of buildings and private property resulting from insufficient channel, culvert and
overland flow route capacities that has the potential to damage property and public safety

concerns; and

= Flood spill from Kidd’s Creek to Bunkers Creek at Highway 400 during the Regulatory
storm event.

Bunkers Creek

. Road crossing deficiencies at Innisfil Street, a Commercial Plaza entrance (80 Bradford

Street), Dunlop Street and Bradford Street;

. Undersized storm infrastructure and lack of a continuous overland flow route downstream
of Wellington Street along the north branch of Bunkers Creek resulting in frequent

flooding;

= Flooding of buildings and private property resulting from insufficient channel, culvert and
overland flow route capacities that has the potential to damage property and cause public

safety concerns;

= Flood spill from Kidd’s Creek into Bunkers Creek at Highway 400 during the Regulatory

storm event; and

= Flood spill from Bunkers Creek to Dyments Creek at Highway 400 during major storm

events (1:10 year storm and less frequent storm events).
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Dyments Creek

= Road crossing deficiencies at Sproule Drive, Dunlop Street West, Ferndale Drive North,
Sarjeant Drive, Dunlop Street/Highway 400 on-ramp, Highway 400, Hart Drive, George
Street, Victoria Street, John Street, Innisfil Street, Sanford Street, Bradford Street and the

Ferndale Landfill access road;

= Flood spill from Bunkers Creek into the Dyments Creek watershed at Highway 400 during

major storm events; and

= Flooding of buildings and private property resulting from insufficient channel, culvert and
overland flow route capacities and backwater conditions that has the potential to damage
property and cause public safety concerns.

Hotchkiss Creek

= Road crossing deficiencies at Mayfair Drive, Ardagh Road, Morrow Road, Essa Road,

Highway 400, Wood Street, Tiffin Street, Anne Street South, and Innisfil Street;
. Railway crossing deficiency south of Tiffin Street;

. Minor/major drainage deficiencies resulting in significant flooding and flood depths on

Essa Road in the vicinity Gowan Street;

. Flooding of buildings and private property on Bradford Street, Anne Street S., Fraser
Court, Wood Street, Alfred Street, Tiffin Street, Innisfil Street and Sanford Street due to

undersized culverts and hydraulic deficiencies in the creek itself; and

. Flood spill from Whiskey Creek into Hotchkiss Creek during the Regulatory storm event.

Whiskey Creek

. Road crossing deficiencies at Harvie Road, Highway 400, Fairview Road, Bayview Drive,
McConkey Place, Huronia Road, Little Avenue, Yonge Street, Hurst Drive, The Boulevard,

and Brennan Avenue;
. Railway crossing deficiencies (2);

= Flooding of buildings and private property, particularly downstream of Brennan Drive and

Little Avenue, due to undersized culverts and hydraulic deficiencies in the creek itself; and

. Flood spill from Whiskey Creek to Hotchkiss Creek during the Regulatory storm event.
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Lovers Creek

. Road crossing deficiencies at Bayview Drive, Lockhart Road (2), Huronia Road (2), Welham
Road (2), Mapleview Drive East, Ellis Drive, Tollendal Mill Road and BCRY rail crossings (2);

and

= Flooding of buildings and private property, particularly downstream of Mapleview Drive
East along Loon Avenue, Country Lane, Chalmers Drive, Grace Crescent, Barre Drive and
Cox Mill Road, due to undersized culverts and hydraulic deficiencies in the creek itself.

Hewitts Creek

= Road crossing deficiencies at Mapleview Drive East; and

= Flooding of buildings and private property, due to undersized culverts and hydraulic
deficiencies in the creek itself.

Bear Creek

= Road crossing deficiencies at County Road 27 (2) and 300 Mapleview Drive West; and

= Flooding of buildings and private property, due to undersized culverts and hydraulic
deficiencies in the creek itself.

Little Lake

. Minor/major drainage deficiencies resulting in flooding in the vicinity of Livian Herman
Way and St. Vincent Street.

Georgian Creek

. Road crossing deficiencies at Penetanguishene Road;

. Minor/major drainage deficiencies resulting in flooding on Hickling Trail and

Penetanguishene Road; and

. Flooding of buildings and private property, due to undersized culverts and hydraulic
deficiencies in the creek itself.

Drainage Areas

= Minor/major drainage deficiencies resulting in flooding in the Johnson, Nelson, Rodney, St.
Vincent, Minets, Royal Oak, Gray Lane, Williams, Holgate, Huronia, and Bayshore drainage

areas.
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OPPORTUNITY STATEMENT

The City is planning to mitigate the drainage deficiencies and replace the aging and
deteriorating storm infrastructure throughout the study area as part of future works.
Opportunity exists to improve the drainage system level of service to a level that conforms with
current drainage policies and design guidelines, improves water quality and water balance
conditions, reduces flooding and erosion, improves maintenance opportunities and eliminates
public safety hazards. As such, the City has initiated this Master Drainage Plan to identify and
evaluate drainage improvements based on their impacts to the physical, natural, social, cultural
and economic environments. A set of preferred improvement alternatives having the greatest
positive impact and a recommended approach for implementing the alternatives will be the end

product of the study.
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Project Environment

This section provides a description of the existing physical, natural, social, cultural and
economic environments within the study area. The detailed description of the project
environment has been developed from a review of the available background information as well

as recent field investigations.

PHYSICAL ENVIRONMENT
Private Property

Within the study area there is a mix of residential, commercial, institutional, industrial, and open
space land uses. The existing land uses across the City are illustrated on Figure 4 - Existing

Land Use Plan provided in Appendix A.

As discussed, the existing drainage systems are located on both municipal and private property
in the study area. Also, flooding of private land historically has occurred along the creeks

throughout the City during minor and major storm events.

The improvement alternatives proposed aim to prevent/reduce flooding on private property.
However, the evaluation of the improvement options must also consider the purchase of these
properties or acquiring interest therein (easements) to eliminate flooding of private property as
per Watercourse By-Law 90-92. The private properties identified within the existing floodplain

are presented in Appendix D and summarized in Table 7.
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Table 7: Summary of Private Properties within the Regulatory Floodplain

WATERSHED /

DRAINAGE AREA NUMBER OF PROPERTIES ASSESSED VALUE

Barrie Creeks Drainage Study Area

Kidd’s Creek 110 $53,378,500
Bunkers Creek 16 $11,791,200
Dyments Creek 63 $47,618,250
Hotchkiss Creek 39 $27,487,492
Whiskey Creek 105 $52,192,001
Minets 26 $9,874,500
Sub Total 359 $202,341,943

Lovers Creek, Hewitts Creek and Sandy Cove Drainage Study Area

Lovers Creek 97 $81,265,501
Hewitts Creek 45 $19,416,750
Sub Total 142 $100,682,251

NVCA Study Area

Bear Creek 48 $31,704,425
Little Lake 0 0
Georgian Creek 2 $13,830,250
Sub Total 50 $46,534,675
Total 551 $349,558,869

Note: Property Value - 2018 Assessed Value (MPAC)

Storm Sewer

Within the study area, the drainage systems consist of storm sewers, culverts, ditches, and
open channels. The existing drainage infrastructure is illustrated on Figure 5 - Existing

Stormwater Management Infrastructure Plan provided in Appendix A.

As per the City’s guidelines, the minor drainage system (storm sewer) shall be designed to
convey the 1:5-year (minimum) design storm peak flow. Watercourses and channels shall be

capable of conveying the Regulatory storm peak flow without flooding adjacent private

—
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property. Flooding of existing buildings and/or property shall be eliminated where feasible.
Road culvert crossings and road elevations shall be designed to satisfy the design flood
frequency criteria for the corresponding road classification. In the Study Area, the roads are
classified as arterial, major/minor collectors, and urban local roads. The design flood frequency

criteria for each road classification is provided in Table 7 in section 3.1.1.

Existing storm infrastructure in the City is reaching its service life expectancy and deteriorating.
A majority of the aging storm sewers are undersized considering historic rainfall data and
current climate models predict future increases in rainfall intensities and volumes. In some
locations, municipal storm infrastructure is located on private property outside the municipal
right-of-way making it difficult to access and maintain. Frequent nuisance flooding during
minor storm events, potential public safety hazards, and access/maintenance issues are
common throughout the study area. For these reasons, the replacement of storm

infrastructure throughout the City is required.

The extent/locations of the existing minor and major drainage system deficiencies are
described further in the Hydrologic & Hydraulic Modelling Technical Memorandum enclosed in

Appendix B.

It is recommended that consideration be given to upsizing the local storm sewers to satisfy
current design standards be considered as part of future road reconstruction projects.
Similarly, relocating storm sewer to the municipal road allowance should also be considered.
Also, it is recommended that consideration be given to service the streets absent of a minor
drainage system throughout the study area. The areas/streets absent of minor drainage
systems are illustrated on Figures 1A through 5A - Minor Drainage System Deficiencies
included in the Hydrologic & Hydraulic Modelling Technical Memorandum enclosed in Appendix
B.

Existing Infrastructure (Sanitary, Water and Utilities)

Utilities including sanitary sewers, water main, gas, hydro and other overhead and buried
utilities have been identified in the study area from the available record drawings. Conflicts
with existing utilities will be reviewed for each improvement alternative proposed and potential
conflicts and resolutions will be identified. Minor utility relocations and lowering of existing
sanitary sewer and water main may be required to accommodate the improvement alternatives

being evaluated.
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Transportation System

In the Study Area, the roads are classified as arterial, major/minor collectors, and urban local

roads. The road classifications are summarized in the following table and illustrated on the

Schedule D Roads Plan provided overleaf.



Table 8: Road Classification Summary

STREET

Road Classification: Arterial
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Flood Frequency Criteria: 1:100 Year

St. Vincent Street Yonge Street

Wellington Street
Dunlop Street
Bayfield Street

Cundles Road

Duckworth Street
Livingstone Street
Ferndale Drive

Essa Road

Blake Street
Georgian Drive
Bradford Street
Tiffin Street

Ardagh Road

Big Bay Point Rd Burton Avenue Yonge Street

Mapleview Drive Veterans Drive Lockhart Road

Huronia Road Anne Street Minets Point Road

Little Avenue Hurst Drive Harvie Road

Big Bay Point Rd Burton Avenue Penetanguishene Rd

Road Classification: Major Collector

Flood Frequency Criteria: 1:50 Year

Sunnidale Road

Simcoe Street

Mulcaster Street

Collier Street

Innisfil Street
Bayview Drive
Prince William Way

Madelaine Drive

Cheltenham Road
Bell Farm Road
Hanmer Street

Mapleton Avenue

Johnson Street Anne Street Baldwin Lane

Livingstone Street Bryne Drive Commerce Park Drive

Leacock Drive Cox Mill Road Dean Avenue

Victoria Street

Road Classification: Minor Collector

Flood Frequency Criteria: 1:50 Year

Rose Street
Grove Street
Sophia Street
Toronto Street
Penetang Street

Steel Street

Patterson Road

Milburn Street

Dunn Street

Welham Road

Saunders Road

Golden Meadow Rd

Shanty Bay Road
Wellington Street
Crestwood Drive
Penetanguishene Rd
McDonald Street

Crimson Ridge Road

Summerset Drive Eccles Street Gowan Street

Bayview Drive Johnson Street Marsellus Drive

Reid Drive Stanley Street  Churchill Drive

Hamilton Road Edgehill Drive  Truman Road

Tollendal Mill Road Kozlov Street Dock Road

Hanmer Street Sunnidale Rd Grand Forest Drive

—
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STREET

Road Classification: Minor Collector

Flood Frequency Criteria: 1:50 Year

Pringle Drive Esther Drive Sproule Drive
Leacock Drive Sandringham Drive Osprey Ridge Road
Dyment Road Finsbury Street Innisfil Street

Country Lane Hart Drive Stunden Lane
The Queensway Miller Drive Dean Ave

Fenchurch Manor  Victoria Street

Road Classification: Provincial Highway

Flood Frequency Criteria: 1:50 Year (MTO)

Highway 400

All other roads are classified as Urban Local Roads

Source: The City of Barrie Official Plan - Schedule D Roads Plan
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As part of the Transportation Master Plan being undertaken by the City, the existing road
classifications are being reviewed and updated. The Multi-Modal Active Transportation Master
Plan (MMATMP) is being undertaken to assess the future transportation needs of the City to
support growth to the planning horizon of 2041. The purpose of the study is to assess existing
conditions, identify transportation improvements including road widenings to accommodate

growth and develop a long-range implementation plan.

The proposed improvement alternatives include construction within the roadway to replace
culverts and construct trunk storm sewers. These improvements will result in isolated
disturbances to the existing transportation systems; temporary disturbance during
construction. However, construction of a trunk storm sewer and culvert replacements will
create a temporary disturbance on the existing transportation system during construction,
particularly if works occur on arterial and/or collector roads. As such, the impact each
improvement alternative has on the transportation systems is an important consideration for

this study.

Floodplain

The floodplain along the creeks throughout the City was originally developed through the
previous Master Drainage Plans. The existing floodplain associated with each creek in the City

is illustrated on Figure 6 - Natural Hazards Plan provided in Appendix A.

Existing flooding is an important consideration for this study. The flooding has caused historic
damage to both private and municipal property and causes concern for public safety. By-Law
90-92 specifies the City’s obligation to progressively acquire land or easements for drains,
watercourses and storage areas crossing or upon private lands, where it is considered to be in

the City’s interest to do so. This includes lands located in the floodplain.

The delineation of the existing floodplain through the study area is further described in the
Hydrologic & Hydraulic Modelling Technical Memorandum enclosed in Appendix B. As
discussed, the private properties identified within the existing floodplain are presented in

Appendix D.

Although updated hydrologic and hydraulic models were prepared in support of this Drainage
Master Plan, updating the existing floodplain mapping was not part of the scope of work.

Fluvial Geomorphology

The City’s OP lists one of its goals as “to protect people and property and to minimize social
disruption within the City from natural hazards including flooding and erosion”. Keeping this in

mind, a Fluvial Geomorphologic & Erosion Threshold Assessment was completed by Water’s

_—
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Edge to identify the areas of active erosion and determine erosions thresholds to aid in the
development and evaluation of the alternative drainage solutions. The assessment highlights
the active erosion sites on each watercourse and provides recommendations for mitigation.
Erosion is an important consideration for this study. The Fluvial Geomorphologic & Erosion

Threshold Assessment is included in Appendix E for reference.

Source Water Protection

The South Georgian Bay Lake Simcoe Source Protection Plan has been developed to protect
existing and future drinking water sources from significant drinking water threats. A number of
potential significant drinking water threats have been identified in the Source Protection Plan.
The City of Barrie uses both surface and groundwater resources for its potable drinking water
supply. The applications of pesticides, fertilizers and road salts are significant drinking water
threats that impact stormwater runoff and can be transferred to creeks and groundwater
sources. As such, a Source Water Protection Technical Memorandum has been prepared as
part of this study to provide additional considerations for the development and evaluation to
the Alternative Drainage Solutions. The Source Water Protection Technical Memorandum has

been prepared by Azimuth Environmental and is enclosed in Appendix F for reference.

Parkland

The existing parks are an important consideration within the study area. The parks provide a
green space amenity within the City for pedestrian connectivity and community use. The parks
are features enjoyed by not only surrounding residents but residents throughout the City. The
maintenance of the parks is an important consideration as it relates to the City of Barrie Master

Park and Leisure planning policies.

Parkland has been identified for its potential inclusion of low impact development measures
and/or stormwater management facilities. Low impact development measures can be
constructed in existing parklands to reduce minor drainage system peak flows, enhance water
quality treatment, improve the water balance and reduce erosion all while maintaining the
existing function/use of the parkland. SWMF’s may provide the added benefit of reducing
major drainage system peak flows, however at a cost of disturbing the surface features,

function and use of the parkland or a portion of it.

NATURAL ENVIRONMENT

As part of the development of the background studies, the natural heritage features
throughout the city have been mapped. The natural heritage features are illustrated on Figure

7 - Natural Heritage Plan provided in Appendix A.
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Azimuth Environmental completed an existing natural heritage features evaluation in the
summer of 2017 in support of this Drainage Master Plan. The evaluation involved general
surveys of habitat types, Significant Wildlife Habitat (SWH) for Ecoregion 6E, potential habitat
for SAR bats, habitat for amphibians and reptiles, fish and fish habitat, and a tree species
inventory. The results of the evaluation are summarized in the following sections and detailed

in the Natural Heritage Assessment Technical Memorandum enclosed in Appendix G.

Vegetation

No plant species designated Endangered, Threatened or Special Concern federally or
provincially were observed in the areas identified for potential improvement (project footprint).
None of vegetation community types are considered rare provincially, however, four Ohio
Buckeye considered rare provincially were identified in the areas for potential improvement.
Two Black Walnut considered rare in the Lake Simcoe watershed were observed, however,
Black Walnut are common landscape trees in the City of Barrie. Of the 77 plant species
identified within the project footprint, approximately 50 are considered non-native and/or
invasive species. Overall, the improvement alternatives will provide opportunities to enhance

native plantings.

Fisheries

No fish species or permanent fish habitat was observed in Georgian Creek or Little Lake Creek
due to the lack of baseflow during the field investigations, perched culverts and dry channel
reaches. As such in-water works activity timing windows should not be required (subject to
MNRF/DFO/NVCA confirmation) and standard mitigation measures for working around water

should be sufficient for the improvement alternatives.

However, fish species have been mapped in the remaining creeks and the thermal regime of
each watercourse has been identified. The mapped fish species for each creek are summarized
in Table 9. The mapped fish species have been identified in the overall watercourse and are not
site specific or specific to the projects being considered under this Drainage Master Plan. The
thermal regime and in-water works activity timing windows as summarized in Table 10. The in-
water works activity timing windows presented in Table 10 are generalized based on the fish
species mapped in the watercourse and are not site specific. For projects near water, the in-
water works activity timing windows should be resolved through consultation with the MNRF,
DFO and NVCA/LSRCA.
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Table 9: Mapped Fish Species Summary

CREEK FISH SPECIES

Kidd’s Brook Trout, Northern Pike, Creek Chub, Rock Bass, Pumpkinseed, Yellow Perch
Creek

Bunkers Northern Pike, Common White Sucker, Northern Redbelly Dace, Finescale Dace,
Creek Brassy Minnow, Emerald Shiner, Spottail Shiner, Blacknose Dace, Creek Chub,

Brook Stickleback, Trout-Perch, Rock Bass, Pumpkinseed, Yellow Perch

Dyments Central Mudminnow, Common White Sucker, Northern Redbelly Dace, Common
Creek Shiner, Bluntnose Minnow, Fathead Minnow, Blacknose Dace, Creek Chub, Pearl
Dace, Brook Stickleback, Pumpkinseed

Hotchkiss Common White Sucker, Northern Redbelly Dace, Finescale Dace, Brassy Minnow,
Creek Hornyhead Chub, Sand Shiner, Blacknose Dace, Creek Chub, Pearl Dace,
Stoneroller, Brook Stickleback, Trout-Perch, Mottled Sculpin

Whiskey Brook Trout, Rainbow Smelt, Golden Shiner, Emerald Shiner, Spottail Shiner,

Creek Bluntnose Minnow, Blacknose Dace, Longnose Dace, Creek Chub, Rock Bass,
Pumpkinseed, Smallmouth Bass, Black Crappie, lowa Darter, Logperch, Mottled
Sculpin, Slimy Sculpin

Lovers Rainbow Trout, Brook Trout, Central Mudminnow, Common White Shiner, Northern

Creek Redbelly Dace, Brassy Minnow, Hornyhead Chub, River Chub, Emerald Shiner,
Common Shiner, Blackchin Shiner, Blacknose Shiner, Rosyface Shiner, Bluntnose
Minnow, Fathead Minnow, Blacknose Dace, Longnose Dace, Creek Chub, Pearl
Dace, Silver Shiner (threatened), Brown Bullhead, Brook Stickleback, Rock Bass,
Pumpkinseed, Smallmouth Bass

Hewitts Brook Trout, Common White Sucker, Northern Redbelly Dace, Finescale Dace,

Creek Brassy Minnow, Hornyhead Chub, Common Shiner, Blacknose Shiner, Bluntnose
Minnow, Fathead Minnow, Blacknose Dace, Longnose Dace, Creek Chub, Pearl
Dace, Brook Stickleback, Rock Bass, Pumpkinseed, Largemouth Bass, lowa Darter,
Johnny Darter/Tesselated Darter, Mottled Sculpin, Slimy Sculpin

Sandy Sand Shiner, Northern Redbelly Dace, Fathead Minnow, Eastern Blacknose Dace,
Cove Longnose Dace, Brook Trout, Creek Chub, Central Mudminnow, White Sucker,
Creek Mottled Sculpin, Brook Stickleback, Pearl Dace, Emerald Shiner

Thornton Eastern Blacknose Dace, Longnose Dace, Brook Trout, Creek Chub, Common
Creek White Sucker, Mottled Sculpin, Brook Stickleback, Pumpkinseed, Burbot, Pearl
Dace, Common Shiner, Rainbow Trout, Fathead Minnow

Bear Creek Common White Sucker, Mottled Sculpin, Brook Stickleback, Johnny
Darter/Tesselated Darter, Brassy Minnow, Pearl Dace, Common Shiner, Rainbow
Trout, Northern Redbelly Dace, Fathead Minnow, Eastern Blacknose Dace,
Longnose Dace, Brown Trout, Brook Trout, Creek Chub

Kidd’s Brook Trout, Northern Pike, Creek Chub, Rock Bass, Pumpkinseed, Yellow Perch
Creek

—
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Source: Natural Heritage Assessment Technical Memorandum (Azimuth Environmental Consulting, Inc.,
October 2017); mapped fish species in watercourse (not site specific

Table 10: Creek Thermal Regime and Fishery Timing Windows

THERMAL ACTIVITY TIMING
REGIME WINDOW

Kidd’s Creek Coldwater October 1 - May 31
Bunkers Creek Coldwater March 15 - July 15
Dyments Creek (upstream of Hwy 400) Coldwater March 15 - July 15
Dyments Creek (downstream of Hwy 400) Warmwater March 15 - July 15
Hotchkiss Creek Coldwater March 15 - July 15
Whiskey Creek Coldwater October 1 - July 15
Lovers Creek Coldwater October 1 - July 15
Hewitts Creek Coldwater October 1 - July 15
Sandy Cove Creek Coldwater October 1 - July 15
Thornton Creek Coldwater October 1 - July 15
Bear Creek Coldwater October 1 - July 15

Note: Activity timing windows subject to MNRF, DFO, and NVCA/LSCRA confirmation
3.2.3 Terrestrial Wildlife

No species-specific surveys were conducted as part of this study. However, general field
surveys, inventories and background data/mapping reviews were completed to identify habitat
for threatened and endangered species and significant wildlife habitat. The significant natural

heritage features/functions identified are summarized as follows:
] Habitat of Threatened and Endangered Species;

= Bank Swallow (threatened);

= Barn Swallow (threatened);

= Blanding’s Turtle (threatened);

= King Rail (endangered);

= Least Bittern (threatened);

= Little Brown Myotis (endangered);

=  Northern Myotis (endangered);
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Tri-coloured Bat (endangered); and
Silver Shiner (threatened.

. Provincially Significant Wetlands;

= Significant Wildlife Habitat;
Waterfowl stopover and staging areas (terrestrial);
Waterfowl stopover and staging areas (aquatic);
Bat maternity colonies;
Colonially-nesting bird breeding habitat (bank and cliff);
Waterfowl nesting area;
Bald eagle and osprey nesting, foraging and perching habitat;
Turtle nesting areas;
Amphibian breeding habitat (wetlands);
Woodland area-sensitive bird breeding habitat;
Terrestrial crayfish; and
Special concern and rare wildlife species;
Bald eagle (SC);
Black Tern (SC);
Eastern Ribbonsnake (SC);
Eastern Wood-pewee (SC);
Peregrine Falcon (SC);
Red-headed Woodpecker (SC);
Snapping turtle (SC);
Yellow rail (SC); and
Monarch butterfly (SC).

The proposed alternative drainage options discussed in subsequent sections of this report will

be evaluated based on their impact on terrestrial wildlife.
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Water Quality

The watersheds and drainage areas in the Barrie Creek drainage study area and in the Little
Lake and Georgian Creek watershed are predominately developed and accordingly the current
development within the study area is not considered as potential new sources of water quality
degradation. However, many of the existing developments do not have water quality controls
thus, where feasible, opportunities to improve water quality should be considered including the

following:

1. Low Impact Development measures;

2. SWMF retrofits;

3. Watercourse daylighting; and

4. Vegetative buffers along the watercourse.

In the other watersheds, there is opportunity for new growth and development. New
development in the study area is subject to the policies and regulations outlined in section 1.5
of this report. As such, all new development shall provide as a minimum Enhanced Level water
quality control as specified in the Stormwater Management Planning and Design Manual unless
it can be demonstrated to the satisfaction of the Director (MECP) that it is impractical to

achieve this level of protection.

SOCIAL ENVIRONMENT
Property Value

Existing flooding and the presence of municipal infrastructure on private property can
negatively impact property values and the City’s ability to improve existing drainage
infrastructure. As such, any improvement alternative that will prevent/reduce flooding on
private property and relocate municipal infrastructure into municipally owned lands would be a
positive improvement. The assessed property values of the private properties identified within

the floodplain are summarized in Table 7 and provided in Appendix D.

Public Safety

The existing drainage systems throughout the study area operate at levels below current City
design standards resulting in flooding on municipal and private property. The flooding presents
a potential for public safety concerns. The conveyance of both minor and major storm flows
and compliance with the Provincial Policy Statement in this regard is an important

consideration in the review of improvement alternatives.
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In addition to flooding, the lack of safety grates on storm sewers and culvert inlets/outlets, lack
of signage around SWMF’s describing the potential hazards, and the lack of pedestrian
barricades at fall hazards pose a threat to public safety. As such, the installation of safety

grates, signage and pedestrian barricades is highly recommended.

CULTURAL/ARCHEOLOGICAL ENVIRONMENT

Archeoworks Inc. completed a Stage 1 Archeological Assessment in the summer of 2017 in
support of this Drainage Master Plan. The assessment concluded that the study area has
undergone significant changes since 1954 through urban development, roadway construction,
infrastructure installation and grading/landscaping. These activities contribute to the removal
of archeological resources. As such, disturbed areas confirmed through on-site property
inspection may be classified as “no archeological potential” and may be exempt from Stage 2

test pit surveys.

Any construction activity in lands that are deemed undisturbed during an on-site property
inspection require a Stage 2 test pit survey. Similarly, the historic Town of Barrie retains
elevated archeological potential for the presence of deeply buried archeological resources. As
such, a Stage 2 test pit survey is required within the historic Town of Barrie. Lands classified as
uncertain archeological potential or archeological potential require a Stage 2 test pit survey
within the footprint of the improvement alternatives. The conclusions and recommendations of
the archeological assessment are detailed in the Stage 1 Archeological Assessment Technical

Memorandum enclosed in Appendix H for reference.

It is noted that no construction activities shall take place within the study area prior to the
Ministry of Tourism, Culture and Sport (MTCS-Archaeology Program Unit) confirming in writing

that all archaeological licensing and technical review requirements have been satisfied.

ERA Architects prepared a Cultural Heritage Review to identify all cultural heritage properties
that may be impacted by the alternative solutions developed as part of the Drainage Master
Plan. ERA identified 22 projects that overlap with one or more heritage properties. Nine
projects necessitate an easement or purchase of one or more heritage properties. The

remaining projects are located adjacent to or near heritage properties.
The recommendations of the Cultural heritage Review are as follows:

1. All newly identified prospective heritage properties should be studied further to determine

whether the properties should be inventoried, listed or designated;

2. Any project necessitating the demolition of a building on a heritage property should be

avoided; and
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3. A Heritage Impact Assessment should be prepared for any non-demolition project located

on, adjacent to or near a heritage property.

ECONOMIC ENVIRONMENT
Drainage System Maintenance Costs

Throughout the study area, the City incurs costs to maintain their existing drainage systems on
both municipal and private property. Clearing obstructions, repairing erosion and removing
accumulated sediment are routine maintenance activities the City coordinates to complete.
Unfortunately, as existing storm infrastructure reaches its service life expectancy and
deteriorates, the maintenance costs increase. Limited access for City Operations staff to
drainage infrastructure on both private and municipal lands also increases maintenance costs

and risk of failure.

The improvement alternatives being considered aim to attenuate peak flows, improve water
quality, increase conveyance capacities and prevent/reduce the flooding on private property.
As such, the maintenance costs throughout the City is expected to be reduced. However,
annual periodic maintenance will be required to maintain the function of stormwater
management facilities (SWMF) and Low Impact Development (LID) measures. Improvement

alternatives proposing SWMF’s or LID measures will require routine maintenance.

Property Acquisition Costs

By-Law 90-92 provides direction to the City to acquire lands or interests therein (easements)
adjacent to the watercourse where it is in the City’s interest to do so. As per the By-Law, if the
City does not acquire the lands or interest therein (easements), the owner of the lands upon
which a watercourse is located is fully responsible to maintain the watercourse on their lands.
Future development lands may be dedicated to the City through the Subdivision Agreement or
Site Plan Conditions. Existing properties, or portions of the properties, may be acquired
through negotiations with the land owner or under the worst case scenario through

expropriation.

Currently, extensive flooding of private property occurs throughout the study area during
major storm events. As part of the previous MDP’s and recent updates to the major drainage
system models, the private properties subject to flooding during major storm events were
identified (Appendix D). The improvement alternatives proposed aim to prevent/reduce the
flooding on private property. However, to implement several of the improvement alternatives,
acquisition of private property by the City is required. The cost to acquire these lands will be

included in project cost estimates prepared for each alternative.
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Construction Costs

Each improvement alternative has a capital cost to construct. Project cost estimates will be
prepared for each improvement alternative considered to aid in the evaluation of the economic
impacts to implement each alternative. Consideration will be given to implementing the
alternative improvement options as part of future renewal projects to reduce costs. For those
projects recommended to occur as part of future renewal projects, the cost to construct the

improvement will be compared against the cost to replace the existing infrastructure.
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Existing Condition System Analysis

As discussed, CCTA was retained in 2015 by the City of Barrie to develop minor and major
drainage system models of the City’s storm infrastructure across the entire City of Barrie.
CCTA prepared, calibrated, and verified a PCSWMM hydrologic/hydraulic model of Barrie’s
minor drainage systems citywide. Similarly, CCTA prepared a Visual OTTHYMO hydrologic
model and HEC RAS hydraulic models of Barrie’s major drainage systems citywide. The models
were used to identify the deficiencies in the minor/major drainage systems and allow for the
evaluation of proposed infrastructure improvements under a variety of actual and predicted

storm events and future watershed conditions.

MODEL UPDATES

As part of this Drainage Master Plan project, we updated the minor and major drainage system

models. The following model updates were completed:

1. The Visual OTTHYMO hydrologic model input parameters (CN numbers, percent
impervious, percent directly connected impervious, etc.) were reviewed and updated. The
Visual OTTHYMO hydrologic model input parameters were updated using the 2016
Impervious GIS layers. The Visual OTTHYMO hydrologic model was updated with the new
input parameters and used to generate new peak flows for the various 4 hour Chicago and
6, 12 and 24 hour SCS type Il design storms, and the Hurricane Hazel and the Timmins

storm events for each watershed and drainage area.

2. The PCSWMM hydrologic input parameters (percent impervious and percent routed) were
updated using the 2016 impervious GIS layers provided by the City. After updating the
input parameters, the PCSWMM minor drainage system models were recalibrated and
validated using the approach developed in the City Wide Model Development Project.
After completing the calibration/validation, the models were used to generate new peak
flows for the 2, 5 and 10-year 4 hour Chicago and 6, 12 and 24 hour SCS type Il design

storms.

3. The SWMF stage-storage-discharge tables were reviewed and updated using the

background information available and field investigations/survey.

4. As arequirement of the LSRCA, the Hurricane Hazel storm peak flows are to be generated
under AMCIII conditions with storage facilities removed. Similarly, the NVCA requires the
Timmins peak flows be generated under AMCII conditions with the storage facilities
removed. As such, separate Visual OTTHYMO scenarios were created for each study area

and the CN numbers were adjusted to reflect the appropriate AMC conditions and the

—"""'_
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existing SWMF’s within each watershed/drainage area were removed from the model

scenarios. New Hurricane Hazel and Timmins storm peak flows were generated from the

updated model.

The existing condition major drainage system hydrologic model results are summarized in Table

11. The model updates and results are further described in the Hydrologic & Hydraulic
Modelling Technical Memorandum enclosed in Appendix B.



Drainage Master Plan | Class Environmental Assessment Phases 1&2 69

Table 11: Existing Conditions Hydrologic Modelling Results Summary

WATERSHED/ DRAINAGE REGULATORY PEAK FLOW AT
DRAINAGE AREA AREA (ha) STORM EVENT OUTLET (m3/s)
Kidd’s Creek 488 Hurricane Hazel 54.0
Bunkers Creek 361 Hurricane Hazel 42.6
Dyments Creek 580 Hurricane Hazel 62.6
Hotchkiss Creek 483 1:100 Year SCS (6 Hour) 66.3
Whiskey Creek 638 Hurricane Hazel 70.0
Johnson 83 1:100 Year SCS (6 Hour) 17.3
Nelson 62 1:100 Year SCS (6 Hour) 12.6
Rodney 29 1:100 Year SCS (6 Hour) 4.6
St. Vincent 36 1:100 Year SCS (6 Hour) 5.4
Williams 69 1:100 Year SCS (6 Hour) 10.8
Holgate 15 1:100 Year SCS (6 Hour) 2.8
Huronia 93 Hurricane Hazel 11.8
Minets 6 Hurricane Hazel 0.2
Little Lake 445 1:100 Year SCS (6 Hour) 47.8
Bear Creek 1,700 Timmins 72.2
Georgian Creek 270 1:100 Year SCS (6 Hour) 35.9
Lovers Creek 2,538 Hurricane Hazel 342.1
Hewitts Creek 762 Hurricane Hazel 130.1
Bayshore 50 1:100 Year SCS (24 Hour) 5.7
Gray Lane 19 1:100 Year SCS (6 Hour) 2.2
Royal Oak 14 1:100 Year SCS (6 Hour) 2.4

The updated existing conditions PCSWMM minor drainage system model was used to establish

the existing deficiencies in the minor drainage system across the study area. For the purpose

of this study, the deficiencies were identified for the 1:5-year 6 hour SCS design storms. The

minor drainage system deficiencies are illustrated on Figures 1A through 5A - Minor Drainage

System Deficiencies included in the Hydrologic & Hydraulic Modelling Technical Memorandum

—
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enclosed in Appendix B. For this study, the storm sewer has been characterized as follows

based on conveyance capacity:

1. Peak Flow/Storm Sewer Full Flow Capacity (Qmax/Qfullflow) < 85% - storm sewer capacity
exceeds design storm peak flow (storm sewer has adequate capacity) by greater than 15%

and satisfies the current municipal conveyance criteria.

2. - storm sewer
capacity exceeds design storm peak flow (storm sewer has adequate capacity) by less than

15%. As such, the peak flow is approaching full flow capacity.

3. - design storm
peak flow exceeds storm sewer capacity (deficient conveyance capacity) by up to 15% -

moderate exceedance.

4. Peak Flow/Storm Sewer Full Flow Capacity (Qmax/Qfullflow) > 115% - design storm peak
flow exceeds storm sewer capacity (deficient conveyance capacity) by greater than 15% -

severe exceedance.

The areas/streets absent of a minor drainage system are also illustrated on Figures 1 through 5
- Minor Drainage System Deficiencies. The streets absent of storm sewer where highlighted
due to the length of road missing a minor drainage system. The City of Barrie Storm Drainage
and Stormwater Management Policies and Design Guidelines specify a maximum catch basin
spacing of 90 m. As such, any road longer than 90 m absent of existing storm sewer was
identified.

The updated existing condition HEC RAS hydraulic models of the creeks have been used to
establish the existing capacities of the major road culvert crossings, and consequently the level
of service provided. The existing capacities of the road crossing culverts are summarized in
Hydrologic & Hydraulic Modelling Technical Memorandum enclosed in Appendix B. The major
drainage system deficiencies and the Regulatory floodplain are illustrated on Figure 1B through

5B included in the Hydrologic & Hydraulic Modelling Technical Memorandum.

The existing conditions PCSWMM minor drainage system model was also used to establish the
existing deficiencies in the overland flow routes throughout the study area. For the purpose of
this study, deficiencies were defined by the NVCA/LSCRA safe access/egress criteria as

follows:
1. Depth of flow exceeds 0.30 m;
2. Velocity of flow exceeds 1.7 m/s; or

3. Depth velocity product exceeds 0.4 m2/s.
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The results for the PCSWMM dual drainage system corresponding to the 1:100-year 6 Hour SCS
design storm were evaluated against the safe access/egress criteria. The overland flow routes
that do not satisfy the aforementioned criteria are deficient. The deficient overland flow routes
are illustrated on Figures 1B through 5B included in the Hydrologic & Hydraulic Modelling

Technical Memorandum enclosed in Appendix B.

For this study, the major overland deficiencies have been evaluated using the dual drainage
system in PCSWMM and standardized road cross-sections between storm structures. The
cross-sections do not necessarily match existing conditions, however, they do provide an
estimate of the overland flow depths and velocities along a typical roadway during major storm
events. As such, it is recommended that solutions to address the major overland deficiencies
be evaluated as part of future road reconstruction projects and improvements be made where

feasible.

INTERWATERSHED SPILLS ANALYSIS

The background documents identified interwatershed spills between Kidd’s Creek, Bunkers
Creek and Dyments Creek and Whiskey Creek and Hotchkiss Creek. As such, an existing
conditions spill analysis was completed using the existing HEC RAS models to quantify the
existing interwatersheds spills and the Regulatory peak flows downstream within the existing
Highway 400 culverts, road profile and cross-section in place. The existing HEC RAS models
were updated to include lateral structures at each spill location to quantify each spill and the
resultant floodplain impacts downstream. A 2D hydraulic analysis was also completed in
PCSWMM to verify the results of the HEC RAS spills analysis. The results of the flood spill
analysis are summarized in the following sections. The flood spill analysis and results are
further described in the Hydrologic & Hydraulic Modelling Technical Memorandum enclosed in

Appendix B.

Kidd’s Creek - Bunkers Creek Interwatershed Flood Spill

The spills analysis predicts a spill from Kidd’s Creek during the Regulatory storm. During the
Hurricane Hazel storm, stormwater will overtop Highway 400 and flow south via the roadway.
Approximately 5.4 m3/s will flow south underneath Sunnidale Road. A majority of the spill (4.8
m3/s) will drain east off of Highway 400 into a tributary of Kidd’s Creek; ultimately draining
back into the main branch of Kidd’s Creek downstream. However, approximately 0.6 m3/s will
spill into Bunkers Creek. There is no spill predicted from Kidd’s Creek under the 1:2-year to
1:100-year design storms as the existing Highway 400 culvert crossing has adequate capacity

to convey the 1:100-year design storm peak flow.
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Bunkers Creek - Dyments Creek Interwatershed Flood Spill

The spills analysis predicts spills between the branches of Bunkers Creek (north branch, central
branch, and south branch) upstream of Highway 400 during the 1:2-year through 1:100-year
design storms and Regional (Hurricane Hazel) storm event. The spills occur when the capacity
of the culverts under Highway 400 are exceeded. The excess surface runoff spills south
through the west ditch of Highway 400 to the south branch. The south branch has sufficient

capacity to convey the 1:5-year design storm peak flow plus spill downstream.

During the 1:10-year design storm and less frequent storm events, Bunkers Creek spills into
Dyments Creek. The spill occurs along the west ditch of Highway 400, where surface runoff
flows south to Dunlop Street and Dyments Creek. The interwatershed spills under the various
design storm and Regional (Hurricane Hazel) storm event are summarized in the following

table:

Table 12: Dyments Creek Flow Summary (Existing Conditions)

PEAK FLOW PEAK FLOW

(NO SPILL) (WITH SPILL)
1:10 Year 13.8 14.4 0.6
1:25 Year 18.1 21.5 3.4
1:50 Year 21.4 26.7 5.3
1:100 Year 24.7 32.4 7.7
Regional 49.9 54.9 5.0

Note: Units - m3/s

Whiskey Creek - Hotchkiss Creek Interwatershed Flood Spill

The spills analysis predicts spills between the main branch of Whiskey Creek and a tributary of
Whiskey Creek at Highway 400 during the Regional (Hurricane Hazel) storm event. The spill
occurs when the capacity of the culverts under Highway 400 are exceeded. The excess surface
runoff spills north along the roadway and through the east and west ditch of Highway 400 to
the tributary.

During the Regional storm event, the tributary does not have sufficient capacity to convey the
Regional storm event peak flow plus spill downstream and surface runoff spills north to
Hotchkiss Creek. A spill of approximately 3.9 m3/s will occur from Whiskey Creek to Hotchkiss
Creek during the Regional (Hurricane Hazel) storm. There is no spill predicted from Whiskey
Creek under the 1:2-year to 1:100-year design storms as the existing Highway 400 culvert

crossing has adequate capacity to convey the 1:100-year design storm peak flow.

—
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Watershed Peak Flows

In the past, the LSRCA has delineated the floodplains of each creek under their jurisdiction
assuming no interwatershed spills. In the case of Whiskey Creek, this is a conservative
assumption. However, as the flood spill analysis demonstrates, the peak flows downstream of
Highway 400 increase in Dyments Creek and Hotchkiss Creek when spills are considered. A

summary of the peak flows with and without spills is provided in the following table.

Table 13: Existing Condition Peak Flows for Barrie Creeks Drainage Study Area

PEAK FLOW (m3/s)

DRAINAGE AREA S No Spill With Spill
Kidd’s Creek
Main Branch Hurricane Hazel 47.5 42.1
Tributary Hurricane Hazel 0.8 5.6

Bunkers Creek

North Branch Hurricane Hazel 8.8 4.8

Central Branch 1:100 Year SCS 7.7 4.2

South Branch Hurricane Hazel 14.1 15.9

Dyments Creek Hurricane Hazel 49.9 54.9
Hotchkiss Creek Hurricane Hazel 25.6 29.5

Whiskey Creek
Main Branch Hurricane Hazel 21.2 16.8

Tributary Hurricane Hazel 2.4 3.3

Note: 6 hour SCS design storm governs

In consultation with the LSRCA and NVCA, it was decided that the worst case peak flows for
each creek considering no spill and spill would be used for this study moving forward. In the
case of Whiskey Creek there is no change to the peak flows as the worst case scenario
excludes the spill out of the watershed. As such, the floodplain delineation for the creek is still
valid. However, for Dyments Creek and Hotchkiss Creek, the most conservative approach
includes the addition of spill from the adjacent watersheds to their peak flows downstream of
Highway 400. A summary of the updated Regulatory peak flows for the Barrie Creeks study

area is provided in the following table.
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Table 14: Existing Condition Governing Regulatory Peak Flows for Barrie Creeks Drainage Study

Area

WATERSHED/

DRAINAGE AREA

REGULATORY
STORM EVENT

PEAK FLOW DOWNSTREAM OF
HIGHWAY 400 (m3/s)

Kidd’s Creek
Main Branch

Tributary

Hurricane Hazel

Hurricane Hazel

47.5

5.6

Bunkers Creek

North Branch

Central Branch

South Branch

Hurricane Hazel

1:100 Year SCS

Hurricane Hazel

8.8

7.7

15.9

Dyments Creek

Hurricane Hazel

54.9

Hotchkiss Creek

Hurricane Hazel

29.5

Whiskey Creek
Main Branch

Tributary

Hurricane Hazel

Hurricane Hazel

21.2

3.3

Note: 6 hour SCS design storm governs.
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Future Peak Flow Spill Analysis

For this study, the existing condition peak flows were increased by 20% to account for future
development and/or intensification, climate change and as a safety factor (for partial culvert
obstruction, storm sewer sizing, etc.). For the major drainage system Visual OTTHYMO model,
the existing condition peak flows were simply increased by 20%. However, as PCSWMM is a
dynamic unsteady state model, the peak flows could not simply be increased by 20%. To
account for potential development, intensification and climate change as well as apply a safety
factor, the rainfall data used in the PCSWMM model to generate peak flows was increased by
20%.

The future peak flow major drainage system hydrologic model results are summarized in Table
15 provided overleaf. The model updates and results are further described in the Hydrologic &

Hydraulic Modelling Technical Memorandum enclosed in Appendix B.

The updated future peak flow PCSWMM minor drainage system model was used to establish
the future deficiencies in the existing minor drainage system across the study area. For the
purpose of this study, the deficiencies were identified for the 1:5-year 6 hour SCS design
storms. The minor drainage system deficiencies are illustrated on Figures 6A through 10A -
Minor Drainage System Deficiencies included in the Hydrologic & Hydraulic Modelling Technical
Memorandum enclosed in Appendix B. For this study, the storm sewer has been characterized

based on the conveyance capacities outlined in Section 4 of this report.

Future peak flow HEC RAS hydraulic models of the creeks have been used to establish the
future capacities of the existing major road culvert crossings, and consequently the level of
service provided. The future capacities of the road crossing culverts are summarized in the
Hydrologic & Hydraulic Modelling Technical Memorandum enclosed in Appendix B. The major
drainage system deficiencies and the Regulatory floodplain are illustrated on Figure 6B through

10B included in the Hydrologic & Hydraulic Modelling Technical Memorandum.

The future peak flow PCSWMM minor drainage system model was also used to establish the
future deficiencies in the existing overland flow routes throughout the study area. The results
of the PCSWMM dual drainage system corresponding to the 1:100-year 6 Hour SCS design
storm were evaluated against the safe access/egress criteria presented in Section 4. The
overland flow routes that do not satisfy the aforementioned criteria are deficient. The deficient
overland flow routes are illustrated on Figures 6B through 10B included in the Hydrologic &

Hydraulic Modelling Technical Memorandum enclosed in Appendix B.
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Table 15: Future Conditions Hydrologic Modelling Results Summary

WATERSHED/ DRAINAGE REGULATORY PEAK FLOW AT
DRAINAGE AREA AREA (ha) STORM EVENT OUTLET (m3/s)
Kidd’s Creek 488 Hurricane Hazel 54.0
Bunkers Creek 361 Hurricane Hazel 42.6
Dyments Creek 616 Hurricane Hazel 62.6
Hotchkiss Creek 484 1:100 Year SCS (6 Hour) 79.5
Whiskey Creek 651 Hurricane Hazel 70.0
Johnson 83 1:100 Year SCS (6 Hour) 20.8
Nelson 62 1:100 Year SCS (6 Hour) 15.0
Rodney 29 1:100 Year SCS (6 Hour) 5.6
St. Vincent 36 1:100 Year SCS (6 Hour) 6.5
Williams 60 1:100 Year SCS (6 Hour) 12.9
Holgate 16 1:100 Year SCS (6 Hour) 3.4
Huronia 93 Hurricane Hazel 11.8
Minets 6 Hurricane Hazel 0.1
Little Lake 445 1:100 Year SCS (6 Hour) 47.3
Bear Creek 1,710 Timmins 63.3
Georgian Creek 270 1:100 Year SCS (6 Hour) 26.4
Lovers Creek 2,538 Hurricane Hazel 342.9
Hewitts Creek 762 Hurricane Hazel 130.1
Bayshore 50 1:100 Year SCS (24 Hour) 7.9
Gray Lane 19 1:100 Year SCS (6 Hour) 3.9
Royal Oak 14 1:100 Year SCS (6 Hour) 2.9

Note: The 20% future flow increase was applied to design storms only, not the Regional (Hurricane Hazel
and Timmins) storm events.

INTERWATERSHED SPILLS ANALYSIS

The existing conditions spills analysis was updated to include the future peak flows to quantify
the future peak flow spills between watersheds and the Regulatory peak flows downstream.

The results of the future peak flows flood spill analysis are summarized in the following

—
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sections. The flood spill analysis and results are further described in the Hydrologic & Hydraulic

Modelling Technical Memorandum enclosed in Appendix B.

Kidd’s Creek - Bunkers Creek Interwatershed Flood Spill

The spills analysis predicts a spill from Kidd’s Creek during the Regulatory storm as described in
Section 4.2.1. There is no spill predicted from Kidd’s Creek under the 1:2-year to 1:100-year
design storms as the existing Highway 400 culvert crossing has adequate capacity to convey

the future 1:100-year design storm peak flow.

Bunkers Creek - Dyments Creek Interwatershed Flood Spill

The spills analysis predicts spills between the branches of Bunkers Creek (north branch, central
branch, and south branch) upstream of Highway 400 during the 1:2-year through 1:100-year
design storms and Regional (Hurricane Hazel) storm event. The spills occur when the capacity
of the culverts under Highway 400 are exceeded. The excess surface runoff spills south
through the west ditch of Highway 400 to the south branch. The south branch has sufficient

capacity to convey the 1:5-year design storm peak flow plus spill downstream.

During the 1:10-year design storm and less frequent storm events, Bunkers Creek spills into
Dyments Creek. The spill occurs along the west ditch of Highway 400, when surface runoff
flows south to Dunlop Street and Dyments Creek. The interwatershed spills under the various
design storm and Regional (Hurricane Hazel) storm event are summarized in the following

table:

Table 16: Dyments Creek Flow Summary (Future Conditions)

PEAK FLOW PEAK FLOW

(NO SPILL) (WITH SPILL)
1:10 Year 16.5 18.4 1.9
1:25 Year 21.8 26.7 4.9
1:50 Year 25.6 33.7 8.1
1:100 Year 29.6 39.6 10.0
Regional 49.9 54.9 5.0

Note: Units - m3/s
Whiskey Creek - Hotchkiss Creek Interwatershed Flood Spill

The spills analysis predicts spills between the main branch of Whiskey Creek and a tributary of
Whiskey Creek at Highway 400 during the Regional (Hurricane Hazel) storm event as described
in Section 4.2.3.

—
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There is no spill predicted from Whiskey Creek under the 1:2-year to 1:100-year design storms

as the existing Highway 400 culvert crossing has adequate capacity to convey the future

conditions 1:100-year design storm peak flow.

Watershed Peak Flows

The worst case peak flows for each creek considering no spill and spill will be used for this

study moving forward. A summary of the future peak flows with and without spills and the

Regulatory peak flows for the Barrie Creeks study area is provided in the following tables.

Table 17: Future Condition Peak Flows for Barrie Creeks Drainage Study Area

PEAK FLOW (m3/s)

WATERSHED/
PRAINAGE AREA SIeREEE No Spill With Spill
Kidd’s Creek
Main Branch Hurricane Hazel 47.5 42.1
Tributary Hurricane Hazel 0.8 5.6
Bunkers Creek
North Branch Hurricane Hazel 8.8 4.8
Central Branch 1:100 Year SCS 9.2 5.3
South Branch Hurricane Hazel 14.1 15.9
Dyments Creek Hurricane Hazel 49.9 54.9
Hotchkiss Creek Hurricane Hazel 25.6 29.5
Whiskey Creek
Main Branch Hurricane Hazel 21.2 16.8
Tributary Hurricane Hazel 2.4 3.3
Note: 6 hour SCS design storm governs.
e
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Table 18: Future Condition Governing Regulatory Peak Flows for Barrie Creeks Drainage Study Area

WATERSHED/

DRAINAGE AREA

REGULATORY
STORM EVENT

PEAK FLOW DOWNSTREAM OF

HIGHWAY 400 (m3/s)

Kidd’s Creek
Main Branch

Tributary

Hurricane Hazel

47.5

5.6

Bunkers Creek

North Branch

Central Branch

South Branch

Hurricane Hazel

1:100 Year SCS

Hurricane Hazel

8.8

9.2

15.9

Dyments Creek

Hurricane Hazel

54.9

Hotchkiss Creek

Hurricane Hazel

29.5

Whiskey Creek
Main Branch

Tributary

Hurricane Hazel

21.2

3.3

Note: 6 hour SCS design storm governs.
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Spill Analysis with MTO’s Proposed
Highway 400 Improvements

As part of the proposed Highway 400 improvements, the MTO proposes to replace the existing
culverts that do not satisfy their Highway Drainage Design Standards (2008). Highway 400 has
been designated as a Freeway by the MTO and according to their designs standards the

culverts/bridges are to be designed in accordance with the following flood hazard criteria:
. 1:50-year design storm peak flow for spans less than 6 m; and
. 1:100-year design storm peak flow for spans greater than 6 m.

It is understood that the culverts proposed within the limits of the City are less than 6 m in span
and will be designed to convey the 1:50-year design storm peak flow, except for the Dyments
Creek crossing. The Dyments Creek culvert is being designed to convey the 1:100-year design

storm peak flow. The proposed culvert improvements from the MTO are as follows:

= Kidd’s Creek (culvert 14) - existing culvert to remain;

. Bunkers Creek North Branch (culvert 143) - 2400 mm x 1830 mm conc. box culvert;

. Bunkers Creek Central Branch (culvert 142) - 4200 mm x 1500 mm conc. box culvert;

. Bunkers Creek South Branch (culvert 141) - Twin 1800 mm x 1200 mm conc. box culverts;
. Dyments Creek (culvert 33) - 9000 mm x 2000 mm conc. box culvert;

. Hotchkiss Creek main branch (culvert 46) - 1800 mm Dia. CSP lined with 1070 mm Dia.
liner and new 2100 mm Dia. CSP; and

. Whiskey Creek main branch (culvert 55) - 2250 mm Dia. Conc. Culvert

. The improvements also include widening Highway 400 to 10 lanes, interchange
improvements, centre median improvements to a standard concrete centre barrier, and

drainage improvements including storm sewer.

As discussed, Highway 400 acts as a barrier to flow on several creeks through the City of
Barrie. A number of the existing culverts do not have capacity to convey the expected flows
under Highway 400 causing backwater conditions upstream. Flooding upstream can result in
overtopping of Highway 400 during major storm events and interwatershed spills between
Kidd’s Creek, Bunkers Creek and Dyments Creek and Whiskey Creek and Hotchkiss Creek.

To assess the impact the proposed Highway 400 improvements have on the interwatershed

spills, the existing conditions spill analysis was updated to include the proposed road cross-

—
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section, road profile and culvert improvements. This analysis was completed to quantify the
proposed interwatersheds spills and the Regulatory peak flows downstream. The existing HEC
RAS models were updated to include lateral structures at each spill location to quantify each
spill and the resultant floodplain impacts downstream. A 2D hydraulic analysis was also
completed in PCSWMM to verify the results of the HEC RAS spills analysis. The results of the
flood spill analysis are summarized in the following sections. The flood spill analysis and results
are further described in the Hydrologic & Hydraulic Modelling Technical Memorandum enclosed

in Appendix B.

Watershed Peak Flows

Improving the existing culvert crossing at Whiskey Creek eliminates the interwatershed flood
spill between Whiskey Creek and Hotchkiss Creek. The proposed culvert crossing (2250 mm

Dia. concrete culvert) has adequate capacity to convey the Regional storm peak flow.

In the past, the LSRCA has delineated the floodplain of each creek under their jurisdiction
assuming no interwatershed spills. In the case of Kidd’'s Creek, this is a conservative
assumption. However, as the flood spill analysis demonstrates, the peak flows downstream of
Highway 400 increase in Dyments Creek when spills are considered. A summary of the peak
flows with and without spills under existing and future conditions with the proposed Highway

400 improvements in place is provided in the following tables.
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Table 19: Existing Peak Flows for Barrie Creeks Drainage Study Area (with Highway 400
Improvements)

PEAK FLOW (m3/s)

DRAINAGE AREA e No Spill With Spill
Kidd’s Creek
Main Branch Hurricane Hazel 47.5 36.6
1:100 Year SCS 6.0 6.0
Tributary Hurricane Hazel 0.8 2.6
1:100 Year SCS 1.6 1.6

Bunkers Creek

North Branch Hurricane Hazel 8.8 11.0

1:100 Year SCS 8.2 7.6

Central Branch Hurricane Hazel 6.9 53

1:100 Year SCS 7.7 5.5

South Branch Hurricane Hazel 14.1 13.3

1:100 Year SCS 9.7 11.7

Dyments Creek Hurricane Hazel 49.9 58.8
1:100 Year SCS 24.7 25.7

Note: 6 hour SCS design storm governs.
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Table 20: Future Peak Flows for Barrie Creeks Drainage Study Area (with Highway 400

Improvements)

PEAK FLOW (m3/s)

DRAINAGE AREA e No Spill With Spill
Kidd’s Creek
Main Branch Hurricane Hazel 47.5 36.6
1:100 Year SCS 7.3 7.3
Tributary Hurricane Hazel 0.8 2.6
1:100 Year SCS 1.9 1.9
Bunkers Creek
North Branch Hurricane Hazel 8.8 11.0
1:100 Year SCS 9.8 8.7
Central Branch Hurricane Hazel 7.8 53
1:100 Year SCS 9.2 6.4
South Branch Hurricane Hazel 14.1 13.3
1:100 Year SCS 11.6 12.4
Dyments Creek Hurricane Hazel 49.9 58.8
1:100 Year SCS 29.6 33.0

Note: 6 hour SCS design storm governs.

In consultation with the LSRCA and NVCA, it was decided that the worst case peak flows for

each creek considering no spill and spill would be used for this study moving forward. In the

case of Kidd’s Creek there is no change to the peak flows as the worst case scenario excludes

the spill out of the watershed. As such, the floodplain delineation for the creek is still valid.

However, for Dyments Creek, the most conservative approach includes the addition of the spill

form the adjacent watersheds to their peak flows downstream of Highway 400. A summary of

the updated Regulatory peak flows for the Barrie Creeks study area under existing and future

conditions is provided in the following tables.
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Table 21: Existing Governing Regulatory Peak Flows for Barrie Creeks Drainage Study Area (with

Highway 400 Improvements)

WATERSHED/

DRAINAGE AREA

REGULATORY STORM EVENT

PEAK FLOW DOWNSTREAM OF
HIGHWAY 400 (m3/s)

Kidd’s Creek
Main Branch

Tributary

Hurricane Hazel

Hurricane Hazel

47.5

2.6

Bunkers Creek

North Branch

Central Branch

South Branch

Hurricane Hazel

1:100 Year SCS

Hurricane Hazel

11.0

7.7

141

Dyments Creek

Hurricane Hazel

58.8

Note: 6 hour SCS design storm governs.

Table 22: Future Governing Regulatory Peak Flows for Barrie Creeks Drainage Study Area (with

Highway 400 Improvements)

WATERSHED/

DRAINAGE AREA

REGULATORY STORM EVENT

PEAK FLOW DOWNSTREAM OF
HIGHWAY 400 (m3/s)

Kidd’s Creek
Main Branch

Tributary

Hurricane Hazel

Hurricane Hazel

47.5

2.6

Bunkers Creek
North Branch
Central Branch

South Branch

Hurricane Hazel
1:100 Year SCS

Hurricane Hazel

11.0

9.2

14.1

Dyments Creek

Hurricane Hazel

58.8

Note: 6 hour SCS design storm governs.
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Screening of Improvement Options

For this study, a number of improvement options are being considered to address the problem
statement and correct the noted deficiencies. The following improvement options were pre-
screened:

FLOW REDUCTION/WATER QUALITY IMPROVEMENT OPTIONS

1. SWMF Retrofit/Expansion/Creation

2. Low Impact Development (LIDs)

CONVEYANCE CAPACITY IMPROVEMENT OPTIONS
1. Culvert Improvements

2. Watercourse Improvements

3. Minor Drainage System Improvements

4. Major Drainage System Improvements

The improvement options were reviewed and pre-screened based on their physical, natural,
social, cultural and economic impacts to narrow the options into improvement alternatives that
would be further evaluated, eliminating those options that produced negative impacts on the
environment or the least positive impact compared against the other options providing the
same function. The improvement options were divided into water quality/flow reduction
improvement options and conveyance capacity improvement options as described in the

following sections.

FLOW REDUCTION/WATER QUALITY IMPROVEMENT OPTIONS

Opportunities exist in the study area to implement SWM measures to attenuate flows, improve
water quality and divert flows around areas susceptible to flooding. These opportunities
include retrofitting, expanding and creating SWM detention facilities and implementing Low
Impact Development (LID) measures. The water quality/flow reduction improvement options

screened as part of this study are described in the following sections.

SWMF Retrofit/Expansion/Creation

As part of the Storm Water Management Facilities (SWMF) Asset Management Plan and
Assessment of Stormwater Management Facilities to Reduce Phosphorus Discharges Technical

Memorandum, SWMF retrofit, expansion and creation opportunities were evaluated,
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recommended and prioritized. Similarly, the previously completed Master Drainage Plans also
included recommendations for SWMF retrofit, expansion and creation. As part of this Drainage
Master Plan, the previous studies and evaluations were reviewed and alternative SWMF

retrofits, expansions and creations were considered.

From our review of the available background documents, an initial list of potential retrofit,
expansion and creation opportunities was developed. The list was expanded to include
SWMF’s downstream of existing storm sewer outfalls where constructing a SWMF is feasible,
beneficial and appropriate. A pre-screening evaluation was then completed for the SWMF’s
listed to establish those suitable to move forward as an alternative drainage solution. The list
of SWMF’s included in the pre-screening evaluation is provided in the following tables and their
location is illustrated on Figure 8 - SWMF Retrofit/Creation Opportunities (Pre-Screening

Evaluation) included in Appendix A.

Table 23: SWMF (Existing and Proposed Ponds) Pre-Screening Summary

EXISTING SWMF ID (RETROFIT NO.)

BRO7 (63) KDO03 (13) HTO6 (3) KDO6 (11) DY02 (15) HRO1 (28)
WKO1 (25) WKO04 (20) BROS5 (62) HT13 (48) DYO01 (79) BKO03 (10)
JHO1 (6) DY03 (9) KDO02 (12) KDOS5 (18) HRO2 (33) HTO03a (46)
HTO3b (47) LVO1 (68) LV18 (24) LV03 (31) LVO5 (45) LV02 (30)
LVO06 (35) LV09 (43) LVO8 (49) LV12 (32) GRO1 (75) BR13 (69)
LTO1 (77) BRO8 (61) GRO04 (76) BRO1 (58) LTO6 (88) LTOS5 (89)
LTO3 (93) LTO4 (91) LTGM (83) HRO3 (85) LV10 (37) BR14 (90)
WKO5 (92) LV16 (86) LV17 (87) LVO7 (65)

ﬁ?fATION WATERSHED LOCATION

44 Hotchkiss Creek Between Morrow Rd. and Highway 400 north of Essa Rd.

17 Kidds Creek Southwest of Bayfield St. between Coulter St. and Highway
400, in southeast corner of Sunnidale Park

39 Hotchkiss Creek Between Patterson Rd. and Highway 400 east of Philips St.

26 Whiskey Creek North of Big Bay Point Rd. and between Huronia Rd. and

Pickett Crescent
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CREATION

NO.

42

38

55

40

78

81

80

82

34

16

19

41

51

52

56

70

71

73

72

67

27

22

36

66

60

WATERSHED

Whiskey Creek
Hotchkiss Creek
Hotchkiss Creek
Whiskey Creek
Dyments Creek
Hotchkiss Creek
Bunkers Creek
Whiskey Creek
Whiskey Creek
Bunkers Creek
Kidds Creek
Kidds Creek
Whiskey Creek
Bunkers Creek
Whiskey Creek
Kidds Creek
Hotchkiss Creek
Hotchkiss Creek
Bunkers Creek
Bunkers Creek
Lovers Creek
Hewitts Creek
Lovers Creek
Lovers Creek
Lovers Creek

Bear Creek
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LOCATION

Southeast corner of Montserrand St. and Beacon Rd.
West of Patterson Rd. between Tiffin St. and Phillips St.
North of Ardagh Rd.

South of Chieftain Crescent

North of Dunlop St. West and west of Ferndale Industrial Dr.
Upstream of Wood Street and BCR tracks (50 Wood St.)
South of Shirley Ave. in Hwy 400 ROW along NE creek branch
North of Harvie Road, upstream of Highway 400
Southeast of Wilson Crt.

Northeast corner of Vespra St. and Ellen St.

West of Coulter St. and northeast of Highway 400

Lillian Crescent southeast of Sinclair Crt.

South of Chieftan Crescent and northeast of Fairview Rd.
Between Vine Cres. And Shirley Ave.

East of Bayview Dr.

South of Cundles Rd. W.

South of Essa Road at Highway 400

North corner of Essa Road and Highway 400 Interchange
Southwest corner of Anne St. and Edgehill Dr

Highway 400 and Dunlop St.

Drainage easement south of Ellis Drive

Southeast corner of Walnut Crescent

West of Maclaren Ave. and South of Little Ave.

Between Peck St. and Cox Mill Rd.

Highway 400 and Mapleview Dr. W inside SE ramp loop

North side of Lougheed Park, east of Bear Creek

—
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S;EATION WATERSHED LOCATION

59 Bear Creek Southern end of Girdwood Drive

14 Kidd’s Creek Northeast corner of Sunnidale Road and Highway 400
94 Bunkers Creek Highway 400 and Dunlop Street

96 Hotchkiss Creek Between Wood St. and BCRY tracks (50 Wood St.)

The pre-screening evaluation included a review of each stormwater management facility
(SWMF) retrofit/expansion/creation opportunities impact on natural heritage features and
natural hazards. The SWMF retrofit/expansion/creation opportunities were also pre-screened
based on their impacts on water quality, phosphorus removal, flooding, erosion, safety and
costs. The SWMF’s were pre-screened and eliminated from further evaluation due to natural
heritage constraints, steep slopes, erosion, limited drainage areas, potential flood impacts,
property acquisition, and safety concerns. The SWMF’s eliminated from further evaluation

through the pre-screening process are summarized in the following table.

Table 24: SWMF’s (Existing and Proposed Ponds) Eliminated from Further Evaluation

SWMF ID / SWMF ID /

CREATION JUSTIFICATION CREATION JUSTIFICATION

NO. NO.

BRO7 (63) Online SWMF within JHO1 (6) No SWMF present
Regulated Area

DYO03 (9) Steep slopes with limited KDO02 (12) Removed - reconstruction not
expansion opportunities permitted online

HRO02 (33) Limited potential expansion HTO03a (46) Limited drainage area
opportunities, flood impacts

HTO03b (47) Limited drainage area LV18 (24) Retrofit would extend SWMF
into Regulated Area

LV06 (35) Greater retrofit opportunity LV09 (43) Underground storage on
upstream (LV07) private property

LVO08 (49) Greater retrofit opportunity BRO1 (58) Online SWMF with limited
upstream (LV16 and LV17) opportunities for expansion

LTO6 (88) Existing wet pond providing LT03 (93) Existing wet pond providing
normal treatment enhanced treatment

82 Conflicts with proposed 34 Located within Regulated
Harvie Road improvements Area

—
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SWMF ID /
CREATION

SWMF ID
JUSTIFICATION CREATION
NO. NO.

JUSTIFICATION

1 Relative location to 16 Located within Regulated
Kempenfelt Bay Area
19 Insufficient area to provide 41 Online SWMF not permitted
measurable impact by LSRCA
51 Steep slopes, online SWMF 52 Property acquisition, steep
not permitted by the LSRCA slopes.
56 Online SWMF not permitted 70 Located within limits of future
by the LSRCA Hwy 400 widening
71 Located within limits of 73 Insufficient area to provide
future Hwy 400 widening measurable impact
67 Online SWMF not permitted 22 Property acquisition,
by LSRCA upstream of existing SWMF
36 Located in Regulated Area 66 Located within limits of future
Hwy 400 widening
60 Located on school property 59 Online SWMF not permitted
by NVCA
14 Steeps slopes, immediately 39 Backwater condition, located
upstream of SWMF KDO1 in Regulated Area
38 Insufficient outlet 55 Steep slopes, Natural
Heritage Feature
80 Located within limits of

future Hwy 400 widening

The remaining SWMF retrofit/creation opportunities are recommended for further evaluation as
an alternative drainage solution and are being carried forward in this study. A list of the
SWMF’s recommended for further evaluation as an alternative drainage solution is provided in
the following tables and are identified on Figure 9 - SWMF Retrofit/Creation Opportunities (To
Be Evaluated) provided in Appendix A.
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Table 25: SWMF’s (Existing and Proposed Ponds) Recommended for Further Evaluation

EXISTING SWMF ID (RETROFIT NO.)

WKO1 (25) LVO3 (31) LVO5 (45) GRO1 (75) BR13 (69) LTO1 (77)
GRO04 (76) LTOS5 (89) LTGM (83) LTO4 (91) KDOS5 (18) BKO03 (10)
BR14 (90) BROS5 (62) LV16 (86) LV17 (87) LVO7 (65) LV12 (32)
LV10 (37) HRO3 (85) HT13 (48) LVO02 (30) WKO5 (92) LVO1 (68)
KDO03 (13) HTO6 (3) KDO06 (11) DYO02 (15) HRO1 (28) DYO01 (79)
WKO04 (20) BRO8 (61)

ﬁgI_EATION WATERSHED LOCATION

44 Hotchkiss Creek Between Morrow Rd. and Highway 400 north of Essa Rd.

17 Kidd’s Creek Southwest of Bayfield St. between Coulter St. and Highway
400, in southeast corner of Sunnidale Park

26 Whiskey Creek North of Big Bay Point Rd. and between Huronia Rd. and
Pickett Crescent 1229

42 Whiskey Creek Southeast corner of Montserrand St. and Beacon Rd.

40 Whiskey Creek Northeast corner of Chieftan Crescent

78 Dyments Creek North of Dunlop St. W and west of Ferndale Industrial Dr.

27 Hewitts Creek Southeast corner of Walnut Crescent

94 Bunkers Creek Highway 400 and Dunlop St.

81 Hotchkiss Creek  Upstream of Wood Street and BCRY tracks (50 Wood St.)

96 Hotchkiss Creek  Between Wood St. and BCRY tracks (50 Wood St.)

72 Bunkers Creek Highway 400 and Dunlop St.

Low Impact Development (LID) Measures

From a review of the available background reports, specifically the Evaluation of Low Impact
Development Stormwater Technologies for the Uncontrolled Urban Areas in the Lake Simcoe
Region (Ryerson University, March 2010), the implementation of Low Impact Development
(LID) measures is feasible in the study area, including infiltration trenches, perforated pipe

systems, bioretention facilities, rain water harvesting and porous pavement. The

—
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implementation of wide scale and extensive LID measures is limited by the existing
groundwater and soil conditions in the study area. The implementation of Low Impact
Development (LID) measures is also constrained by the known wellhead protection areas,
intake protection zones and groundwater recharge areas in the City. The known wellhead
protection areas (WHPA), intake protection areas, groundwater recharge areas and soils

groups across the City are illustrated on Figures 10 through 12 provided in Appendix A.

For this study, the implementation of LID measures involving infiltration was not recommended
in WHPA-A and WHPA-B. This is consistent with the recommendations of the Low Impact
Development Stormwater Management Planning and Design Guide (2010). However,
implementing infiltration LID measures throughout the remainder of the study area was
considered. Within WHPA-A and WHPA-B, perforated pipe systems wrapped in an impervious
liner to prevent infiltration was considered. The wrapped perforated pipe systems will
intercept runoff and provide peak flow attenuation, however there is no water quality or water

balance benefits. Opportunities exist to construct LID measures as follows:
1. Underground within existing parkland (centralized LIDs);

2. As part of road reconstruction (linear LIDs);

3. Future development; and

4. Lot level LIDs (rainwater harvesting and soakaway pits).

The implementation of linear LIDs within the municipal road allowance is recommended for
local roads only. This is consistent with the recommendations of the Low Impact Development

Stormwater Management Planning and Design Guide (2010).

For centralized LIDs, all of the parks within the City were considered. The list of parks was
reduced through an initial review of the background data based on the parks location,
programs, land availability, drainage area, etc. through consultation with the City. After the
initial review, a list of parks was created for further consideration as part of our pre-screening
evaluation. The list of 38 parks included in the pre-screening evaluation is provided in the
following table and their location is illustrated on Figure 13 - Centralized LID Opportunities

(Pre-Screening Evaluation) provided in Appendix A.

As part of the pre-screening evaluation of the centralized LIDs, the elevation of the bottom of
the underground infiltration chamber system proposed in each park was determined based on
available record drawings for the storm sewer that could be directed to the parks. The parks
with underground infiltration chamber system bottoms greater than 6 m below existing grade

were eliminated from further evaluation.
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Table 26: Centralized LIDs - Pre-Screening Evaluation

PARK

Victoria Woods Park
Leacock Park
Assikinack Park
Elizabeth Park
Sunnidale Park
Allandale Heights Park
Batteaux Park
Ferndale Park
Wessenger Park
Emms Park
Sandringham Park
D’Ambrosio Park

Kuzmich Park

Shear Park
Greenfield Park
Pringle Park
Harvie Park
Gibbon Park
Bear Creek Park
Lougheed Park
Dunsmore Park
Strabane Park
Golden Meadow Park
Shalom Park
Madelaine Park

Carter Park

Shoreview Park
Blair Park
Montserrand Park
Mapleton Park
Cloughley Park
Cheltenham Park
East Bayfield Park
Marsellus Park
Cartwright Park
Queensway/Hyde Park
Bayshore Park

Catherine Park

For the remaining parks, the available soils information and groundwater levels were reviewed

to determine if the bottom of the proposed underground infiltration chamber system is above

the estimated groundwater levels.

The parks with underground infiltration chamber system

bottoms below the estimated groundwater level were eliminated from further evaluation. The

parks eliminated from further evaluation through the pre-screening process are summarized in

the following table:
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Table 27: Centralized LIDs Eliminated from Further Evaluation

PARK JUSTIFICATION

Victoria Woods Park Depth of infiltration system greater than 6 m
Leacock Park High groundwater
Shear Park High groundwater
Elizabeth Park High groundwater
Pringle Park High groundwater
Blair Park High groundwater
Batteaux Park High groundwater
Ferndale Park High groundwater
Shalom Park High groundwater
Emms Park Depth of infiltration system greater than 6 m
Cheltenham Park Depth of infiltration system greater than 6 m
D’Ambrosio Park High groundwater
Bayshore Park Depth of infiltration system greater than 6 m
Catherine Park High groundwater
East Bayfield Park High groundwater
Marsellus Park Depth of infiltration system greater than 6 m

The remaining parks are recommended for further evaluation as an alternative drainage solution
and are being carried forward in this study. A list of the 22 parks recommended for further
evaluation as an alternative drainage solution is provided in the following table and their
locations are illustrated on Figure 13 - Centralized LID Opportunities (Pre-Screening

Evaluation) provided in Appendix A.
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Table 28: Centralized LIDs Recommended for Further Evaluation

Carter Park Madelaine Park Shoreview Park
Kuzmich Park Greenfield Park Sandringham Park
Assikinack Park Queensway/Hyde Park Montserrand Park
Cartwright Park Harvie Park Mapleton Park
Sunnidale Park Gibbon Park Cloughley Park
Allandale Heights Park Bear Creek Park Golden Meadow Park
Wessenger Park Lougheed Park Starbane Park

Dunsmore Park

The hydrologic analysis was updated to consider the inclusion of the LID measures given the
assumptions described above and to evaluate the effectiveness of the LID measures to
attenuate peak flows in the study area. The results of the analysis indicate that LID measures
could reduce the major storm peak flows by 2% to 7% throughout the study area, with an
average reduction of 3%. As such, while beneficial from a water quality and water balance
perspective the benefit from a quantity control and major drainage system storm infrastructure
perspective is limited. The results of the hydrologic analysis including the LID measures are
summarized in the Hydrologic & Hydraulic Modelling Technical Memorandum included in

Appendix B.

Although the LID measures do not significantly reduce major system flows, they do attenuate
peak flows from the more frequent storm events, potentially reducing frequent nuisance
flooding. The LID measures also effectively treat stormwater and improve the water balance at

a relatively low capital cost without changing the existing land use/surface features.

The LID measures considered result in a positive impact on the environment, however they do
not provide the quantity control that the SWM detention facilities option does. LID measures
may be implemented as capital improvement projects proceed (i.e. road reconstruction
projects, intensification corridor redevelopment, and in the available parkland) where feasible
under each improvement alternative considered. Lot level controls (soakaway pits, infiltration
trenches, and downspout disconnection) and rainwater harvesting should also be encouraged

throughout the study area.
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Given the restrictions to implementing LID technigues in the study area, calculations have been
performed to establish realistic objectives for the LID measures listed above. The results are

presented in the evaluation of this alternative solution in subsequent sections.

CONVEYANCE CAPACITY IMPROVEMENTS OPTIONS

As described in the previous MDP’s and background documents, there are opportunities in the
study area to implement conveyance capacity improvements to reduce flooding on both
private and municipal property. These opportunities include culvert improvements,
watercourse improvements, major drainage system improvements and minor drainage system
improvements. The conveyance capacity improvement options presented as part of this study

are described in the following sections

Culvert Improvements

As part of the previous MDP’s and background reports, culvert improvements were
recommended as outlined in Section 1.2 of this report. It was recommended that local road
and collector/arterial road culvert crossings be designed with differing design flood frequency
criteria in each watershed. The City has updated design standards (Storm Drainage and
Stormwater Management Policies and Design Guidelines, 2009) stipulating generally stricter

design flood frequency criteria and rainfall data adjusted to account for climate change.

The updated existing condition HEC RAS hydraulic models of the creeks have been used to
establish the existing capacities of the major road culvert crossings, and consequently the level
of service provided. The deficient road crossing culverts are summarized in the Hydrologic &
Hydraulic Modelling Technical Memorandum enclosed in Appendix B. The culvert crossing
deficiencies are illustrated on Figure 1B through 5B included in the Hydrologic & Hydraulic

Modelling Technical Memorandum.

The culvert improvements identified are considered to each be of benefit and are being carried
forward for further analysis in combination with the watercourse improvements discussed

below.

Watercourse Improvements

Similar to the culvert improvements, the previous MDP’s and background studies
recommended watercourse improvements as outlined in Section 1.2 of this report. With the
changes in the City’s design standards and the need to improve maintenance access along each
watercourse and improve water quality throughout the study area, the previously
recommended watercourse improvements have been considered along with several new

watercourse improvements that are being evaluated as part of this study.
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The watercourse improvements are being carried forward for further analysis in combination

with the culvert improvements discussed previously.

Major Drainage System Improvements

As identified in the background reports and models, runoff from minor and major storm events
can surcharge the storm sewers in the City and flood private and municipal property. The
flooding has caused historic damage to both private and municipal property and causes
concern for public safety. Opportunities exist to construct trunk storm sewers within the
municipal road allowance to supplement the existing storm sewer or replace the existing storm

sewer with larger sewer capable of conveying the peak flows from major storm events.

The trunk storm sewer improvement options are being carried forward for further analysis in

combination with the culvert and watercourse improvements previously discussed.

For this study, the major overland flow conveyance deficiencies have been evaluated using the
dual drainage system in PCSWMM and standardized road cross-sections between storm
structures. The cross-sections do not necessarily match existing conditions, however, they do
provide a reasonable estimate of the overland flow depths and velocities along the roadway
during major storm events. The results provide a good indication of where major overland flow
deficiencies exist, however, it is recommended that solutions to address the major overland
deficiencies be evaluated in more detail as part of future road reconstruction projects and

improvements be made where feasible.

A number of the deficiencies will be addressed through the implementation of the alternative
drainage solutions. For those that remain outstanding, consideration should be given to
oversizing the storm sewers and/or adjusting the road profile/cross-sections as part of road
reconstruction projects. A list of the major overland deficiencies is provided in the Hydrologic
& Hydraulic Modelling Technical Memorandum included in Appendix B. The list includes the
overland flow depths and velocities and identifies the exceedance in the safe access/egress

criteria used to identify major overland flow route deficiencies.

Minor Drainage System Improvements

The existing storm infrastructure in the study area is reaching its service life expectancy and
deteriorating. A majority of the aging storm sewers are undersized considering historic rainfall
data and current climate models predict future increases in rainfall intensities and volumes. In
some locations, municipal storm infrastructure is located on private property outside the
municipal right-of-way making it difficult to access and maintain. For these reasons,
replacement of storm infrastructure throughout the City is strongly suggested. As such, as a

general requirement for all capital projects, it is recommended that consideration of upsizing

_—
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the local storm sewers to satisfy current design standards be considered as part of future road
reconstruction projects. Included with this study is the minor system PCSWMM storm model
that includes the current sizing and estimated capacities of the local system. This modeling
should be consulted when evaluating replacement alternatives. The minor drainage system
deficiencies are illustrated on Figures 1A through 5A - Minor Drainage System Deficiencies
included in the Hydrologic & Hydraulic Modelling Technical Memorandum enclosed in Appendix
B.

Similarly, relocating storm sewer onto municipal property and specifically the road allowance
should also be considered. There are areas in the City of Barrie where storm sewer is located
on private property making it difficult to access and maintain. Relocating the storm sewer to
the municipal road allowance as part of future road reconstruction projects should be

considered.

Through our review of the drainage systems, we have identified several areas and streets in the
study area that are absent of minor drainage systems. After reviewing these areas, it was
determined that appropriate outlets are available to allow minor drainage systems to be built
that would service these areas. As such, it is recommended that consideration be given to
service these areas with storm sewer as part of future road reconstruction projects. The
areas/streets absent of minor drainage systems are illustrated on Figures 1A through 5A -
Minor Drainage System Deficiencies included in the Hydrologic & Hydraulic Modelling Technical

Memorandum enclosed in Appendix B.
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Description of Overall Improvement
Alternatives

Integral to the planning process is the consideration and evaluation of alternatives to address
the problem statement and where possible correct the noted deficiencies. The improvement

alternatives developed as part of this study are described in the following sections.

EXISTING CONDITIONS
Alternative 1A - “Do Nothing” Minor Drainage Systems

The “Do Nothing” alternative allows for the consideration of not implementing any changes to
the existing minor drainage system infrastructure within the study area. This alternative is
being considered to provide a benchmark to gauge the physical, natural, social, cultural, and

economic implications of the other alternatives.

Alternative 1B - “Do Nothing” Major Drainage Systems

The “Do Nothing” alternative allows for the consideration of not implementing any changes to
the existing major drainage system infrastructure within the study area. This alternative is
being considered to provide a benchmark to gauge the physical, natural, social, cultural, and
economic implications of the other alternatives. If this alternative were selected, consideration
should be given by the City to acquiring the private properties or interests therein (easements)

that are impacted by flooding to comply with the City of Barrie Drainage Policies.

FLOW REDUCTION/WATER QUALITY IMPROVEMENTS
Alternative 2A - Retrofit/New Stormwater Management Facilities for Quantity Control

An opportunity exists to retrofit and expand existing stormwater management facilities and
construct new stormwater management facilities within the City of Barrie to improve water
qguantity control, attenuate peak flows and reduce downstream flooding. Opportunities exist to
expand existing SWMF’s to increase the available storage and decrease release rates into the
downstream creeks and drainage systems. Similarly, end-of-pipe and on-line SWMF’s may be
constructed at locations absent of any water quantity controls. Also, the SWMF retrofits and
new SWMF’s can be designed to improve watershed water quality, promote infiltration and
improve the water balance to meet the objective of Alternative 2B. The implementation of
specific SWMF retrofits and creation of new SWMF’s in some cases will require the purchase of

private property or acquiring interest therein (easements) to accommodate the improvements,

—
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attenuate peak flows, reduce downstream flooding, improve water quality and provide for

maintenance access.

Alternative 2B - Retrofit/New Stormwater Management Facilities for Quality Control

An opportunity exists to retrofit existing stormwater management facilities and construct new
stormwater management facilities within the City of Barrie to improve watershed water quality,
promote infiltration and improve the water balance. Opportunities exist to retrofit existing dry
ponds to include an LID component or convert them into wet ponds or wetlands. Similarly,
end-of-pipe SWMF’s may be constructed at locations absent of any water quality controls
upstream of the existing creeks. The implementation of specific SWMF retrofits and creation of
new SWMF’s will in some cases require the purchase of private property or acquiring interest
therein (easements) to accommodate the improvements, improve water quality and provide for

maintenance access.

Alternative 2C - Lot Level Low Impact Development

An opportunity exists to promote the use of lot level Low Impact Development measures on
private property across the City to promote infiltration, improve the water balance and
watershed water quality. Opportunities exist to promote the use of rain barrels and

implementation of soakaway pits by residents and property owners in the City of Barrie.

Alternative 2D - Linear Low Impact Development

An opportunity exists to implement linear Low Impact Development measures to attenuate
peak flows, promote infiltration, and improve the water balance and watershed water quality
throughout the City. Opportunities exist to implement perforated pipe systems or infiltration

systems as part of local road reconstruction projects and intensification in the City of Barrie.

Alternative 2E - Centralized Low Impact Development

An opportunity exists to implement centralized Low Impact Development measures throughout
the City to attenuate peak flows, promote infiltration, and improve the water balance and
watershed water quality. Opportunities exist to implement bio-retention facilities and
infiltration galleries within existing parkland and at locations absent of any water quantity or

quality controls in the City of Barrie.
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CONVEYANCE CAPACITY IMPROVEMENTS

Alternative 3A - Culvert/Watercourse/Major Drainage System Improvements (MDP Recommended
Design Flood Frequency Criteria)

Culvert and watercourse improvements can be implemented along the main channels of the
various Creeks in the study area in accordance with the recommendations of the original MDPs.
The culvert improvements would satisfy the 1:25 year design storm peak flow as a minimum.
The watercourse improvements would reduce flooding of existing buildings and/or property
where feasible for storms less than and equal to the design flood frequency criteria applied. In
some cases, the implementation of specific culvert and watercourse improvements will require
the purchase of private properties or acquiring interest therein (easements) to accommodate

the improvements, reduce flooding of existing buildings, and provide for maintenance access.

Alternative 3B - Culvert/Watercourse/Major Drainage System Improvements (City Design Flood
Frequency Criteria)

Under this alternative, the same culvert and watercourse improvements can be implemented
along the various Creeks as described under Alternative 3A. However, the culvert
improvements would satisfy the City’s design flood frequency criteria as a minimum. As the
roads in the study area are generally classified as local urban/collector and arterial roads, the
design flood frequency criteria are the 1:50-and 1:100-year design storm peak flows,
respectively. Similarly, the watercourse improvements would reduce flooding of existing
buildings and/or property where feasible. The implementation of specific culvert and
watercourse improvements will require the purchase of private properties or acquiring interest
therein (easements) to accommodate the improvements, reduce flooding of existing buildings,

and provide for maintenance access.
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Public Consultation - Public Information
Centre (PICH1)

For the Barrie Drainage Master Plan, public consultation was completed in accordance with the
Municipal Class Environmental Assessment process outlined in the Municipal Engineers
Association (MEA) Municipal Class Environmental Assessment Document (October 2000, as
amended in 2007, 2011 and 2015). The public consultation undertaken leading up to and
including Public Information Centre #1 (PIC#1) for this study is outlined in the following

sections.

NOTICE OF STUDY COMMENCEMENT AND PUBLIC INFORMATION CENTRE

A Public Information Centre (PIC) was held Thursday, November 2, 2017 at the Dorian Parker
Center (227 Sunnidale Road) to present drainage deficiencies identified through the study,
elicit input/feedback regarding any additional drainage deficiencies not identified through the
study, and to present the preliminary alternative design solutions to the identified drainage
issues in the study area. At the PIC, local residents, business owners and interested
stakeholders were presented maps identifying the various drainage deficiencies across the City
and the preliminary alternative design solutions and encouraged to provide input / feedback
regarding the study. Comment sheets were provided and attendees were encouraged to
identify their preferences regarding the alternative design solutions. The PIC presentation

materials are enclosed in Appendix J for reference.

Prior to the PIC, a Draft Environmental Assessment document was made available for public
review at the Barrie Public Library (Downtown and Painswick Branch), City of Barrie Clerk’s
Office and City of Barrie Engineering. The document was also made accessible via the City’s
webpage. Also, a notification letter was distributed October 23, 2017 to local residents and
stakeholders presenting the alternative drainage solutions and notifying them of the PIC. The
notification included a copy of the PIC comment sheet to provide everyone with an opportunity
to provide input / comments regarding the study. The notification letter is enclosed in

Appendix J for reference.

RESULTS OF PUBLIC CONSULTATION

The Discretionary Public Information Centre (PIC#1) was attended by 54 interested
stakeholders and 35 written comments were provided. Of the 35 written comments provided, a
number were related to lot grading and development issues outside the scope of this project.

However, of the 35, 19 identified a preliminary preferred alternative solution(s). A copy of the

—
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PIC attendance sheet as well as the comments received are available in Appendix J for
reference.
IDENTIFIED DRAINAGE ISSUES

During the PIC, a number of attendees identified drainage issues they have witnessed in the
City. Also, the comments received included a number of additional drainage issues throughout
the study area. Of note, the following drainage issues were identified by the public and

interested stakeholders:

= Flooding of Bradford St. in the Hotchkiss Creek watershed during major storm events;
= Erosion of Kidd’s Creek through Donald Park;

. Erosion of Kidd’s Creek between Donald St. and Henry St.;

= Erosion and ponding water at inlet of SWMF KDOG6;

= Flooding of White Oaks Road, The Boulevard, Brennan Avenue and private property in the

Whiskey Creek Watershed during major storm events;
. Obstructed culverts causing backwater conditions and roadway overtopping;
= Sedimentation issues within reaches of several watercourses; and

. Streets absent of minor drainage systems.

PUBLIC PREFERENCE

The majority of public response preferred a combination of alternative drainage solutions to
address the identified drainage issues. Implementing the flow reduction/water quality
improvement options (Alternatives 2A, 2B, 2C, 2D and 2E) in combination with the
culvert/watercourse/major drainage system improvements (Alternatives 3A or 3B) are the

public preference.

A summary of the public and agency preferred alternative drainage solution(s) is included in

the following tables:
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Table 29: Public Consultation Preliminary Preferred Alternative Solution

Respondent 2 Alternative 2A

Respondent 3 Combination of Alternative 2A, 2B, 2D, 2E, 3A and 3B
Respondent 4 Combination of Alternative 2C, 3A and 3B
Respondent 5 Combination of Alternative 2A, 2B, 2C, 2D and 3B
Respondent 6 Combination of Alternative 2A, 2E and 3B
Respondent 9 Alternative 2C

Respondent 10 Alternative 2A

Respondent 12 Combination of Alternative 2A and 3B

Respondent 14 Combination of Alternative 2C, 2D and 2E
Respondent 16 Combination of Alternative 2A, 2B, 3A and 3B
Respondent 17 Combination of Alternative 2D, 2E and 3B
Respondent 18 Combination of Alternative 2A, 3A and 3B
Respondent 22 Alternative 2C

Respondent 24 Combination of Alternative 2A, 2D, 2E, and 3A
Respondent 25 Combination of Alternative 2D, 2E and 3B
Respondent 27 Combination of Alternative 2A, 2B and 3B
Respondent 29 Combination of Alternative 2A, 2B, 2C, 2D, and 2E
Respondent 30 Combination of Alternative 2A, 2B, 2C, 2D, 2E, 3A and 3B
Respondent 33 Combination of Alternative 2B and 3A

Not every respondent identified a preferred alternative solution or combination of solutions.
However, for those who did, they generally preferred a combination of alternative drainage

solutions. The respondent preference is presented in the following table.
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Table 30: Public Consultation Respondent Preference

ALTERNATIVE SOLUTION RESPONDENT PREFERENCE

Alternative 2A 63%
Alternative 2B 37%
Alternative 2C 37%
Alternative 2D 42%
Alternative 2E 42%
Alternative 3A 37%
Alternative 3B 58%

PRIVATE PROPERTY DRAINAGE ISSUES

There were a number of comments received from the public related to private property
drainage issues. Ultimately surface or groundwater related drainage issues on private property
or between two or more private properties is the responsibility of the private property owners.
Dealing with the issues raised by these comments is outside the scope of this study. However,

some general comments and recommendations are presented for consideration.

The City plays a role in reducing private property drainage issues as part of the development
review process and the best practice is to minimize the issues during the planning/construction
phases. Current practices are to review development applications for conformance to current
standards and guidelines. With the City currently beginning a period of intense development in
the secondary plan areas, it is important to design those new areas with sufficient measures to
prevent future local/private drainage issues. From the comments received and from
experience in other locations, we provide the following general recommendations for further

consideration by the City:

1. Basement floors are to be set a minimum of 0.3 meters above seasonal high groundwater
levels in new developments as per the City’s guidelines. However, often times the
groundwater monitoring data used in design is insufficient to establish the seasonal high
groundwater levels. The City should consider prescribing the duration of groundwater
monitoring required to determine the seasonally high groundwater level. Where that
monitoring period cannot be met, the separation between basement grades and estimated
seasonally high groundwater levels should be increased. It is recommended that the City

review their standards regarding separation between basement floors and seasonal high

—
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groundwater levels and their groundwater monitoring requirements as part of its next

standards update.

The City has provisions in the drainage guideline for construction of a third pipe system to
provide a stormwater service. Given the movement to smaller lots sizes with less
greenspace available for infiltration, the City should consider more wide spread application
of the third pipe system in new development or intensification applications. This will
prevent surface runoff from causing issues on private property or being directed illegally to

the sanitary sewer system.
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Overall Improvement Alternatives
Assessment

To assess the effectiveness of the overall improvement alternatives considered, the existing
conditions minor and major drainage system models of the study area have been revised to
include the proposed improvement alternatives. The results of the analysis, specifically the
reductions in peak flows, reduction in phosphorus loading rates, required culvert sizes, and
flooding impacts under each improvement alternative are discussed in the subsequent sections.
As outlined in the previous alternative screening section, the implementation of minor drainage
system improvements have been carried through as a recommendation and are to be brought

forward for evaluation regardless of the other alternatives suggested.

EXISTING CONDITIONS
Alternative 1A - “Do Nothing” Minor Drainage Systems

Alternative 1A represents the “do nothing” alternative and generally does not meet the City of
Barrie design standards. Undersized storm sewer results in frequent nuisance flooding
throughout the study area and safety concerns. Municipal infrastructure located on private
property is difficult to access and maintain and will require increased maintenance and
ultimately replacement as the infrastructure continues to age and deteriorate. Areas absent of
minor drainage systems are subjected to frequent nuisance flooding, ponding water, and safety
concerns. With current climate models predicting increases in the frequency and intensity of
significant storm events and due to the extent of the minor drainage system deficiencies

throughout the study area, the implementation of this alternative has been eliminated.

Alternative 1B - “Do Nothing” Major Drainage Systems

Alternative 1B represents the “do nothing” alternative and generally does not meet the City of
Barrie design standards unless significant property acquisition is completed to remove
potential flood-prone properties from the floodplain. The assessed property values of the 551
private properties identified within the floodplain total $349,559,000. Because the extent of
flooding, particularly through the downtown core and developed areas, is extensive and
currently encompasses a significant amount of residential and commercial properties, the
implementation of this alternative has been eliminated as it is not practical due to economic

and social implications.

Simply purchasing the private properties within the floodplain will not eliminate the drainage

deficiencies across the City. The drainage deficiencies will persist. The risk to private property

—
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will simply be removed as the flood prone properties will now be owned by the City. However,
additional risks such as public safety will persist at deficient culvert crossings and along
deficient overland flow routes where safe access egress is not provided. Channel erosion will
continue, the water quality in the various creeks and Lake Simcoe will diminish and the

maintenance requirements of the City will increase.

FLOW REDUCTION/WATER QUALITY IMPROVEMENTS
Alternative 2A - Retrofit/New Stormwater Management Facilities for Quantity Control

The Visual OTTHYMO hydrologic model of the major drainage catchments in the study area has
been revised to include the contemplated SWMF retrofit/creation opportunities. The
hydrologic model results and the stage-storage-discharge tables developed for the proposed
SWMF’s are included in the Hydrologic & Hydraulic Modelling Technical Memorandum enclosed
in Appendix B for reference. The flow reductions in the SWMFs where retrofits were deemed
to have a measurable improvement to water quantity resulting from the implementation of

Improvement Alternative 2A are summarized in the following table:

Table 31: Flow Reduction Hydrologic Model Results Summary (SWMF Retrofits) - Alternative 2A

SWMF ID FLOW REDUCTION (m3/s / %)

(RETROFIT

NO.) 5 Year 25 Year 100 Year Regional
BKO03 (10) 0.81 502% 0.88 33.7% 104 236% 1.03 16.9% 0.48 11.8%
KDO06 (11) 0.86 356% 0.77 19.5% 0.38 55% 024 25% 181 29.7%

RO#26 (WK) 1.35 70.7% 1.39 44.6% 0.85 16.2% 0.70 9.6% 0.03 0.8%

RO#40 (WK) 0.26 72.1% 0.46 754% 0.68 63.1% 060 39.7% -0.57 39.5%

RO#42 (WK) 0.78 90.7% 129 872% 130 50.0% 118 32.1% 0.01 0.6%

RO#44 (HT) 1.15 45.6% 106 26.2% 061 92% 0.04 04% 0.01 0.2%

HT13 (48) 014 1.1% 031 1.7% 0.67 26% 124 39% 0.24 0.7%
LTO1 (77) 1.24 43.6% 216 453% 354 42.8% 4.39 39.4% 0.41 6.8%

RO#78 (DY) 0.00 00% 065 19.9% 191 37.2% 3.88 49.6% 9.38 583%

DYO01 (79) 091 122% 273 233% 561 277% 661 237% 0.81 2.1%
RO#81 (HT) 0.20 29% 229 18.0% 10.17 44.8% 18.76 57.8% 1.72 7.2%
RO#84 (HT) 0.00 00% 065 57% 171 11.9% 253 157% 0.33 1.4%
HRO3 (85) 194 932% 156 56.0% 167 40.5% 193 36.2% 0.01 0.4%

RO#94 (BK) 0.60 31.6% 0.64 19.9% 110 20.0% 228 29.0% -0.77 -14.3%
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The analysis demonstrates that the proposed SWMF’s considered under Alternative 2A result in
a measurable reduction in peak flow immediately downstream of each SWMF, with the
exception of SWMF HT13.

Although the primary objective of Alternative 2A is to provide peak flow attenuation and
reduce downstream peak flows, secondary benefits are provided. The water quantity control
SWMF’s listed above may provide additional water quality treatment and phosphorus
reduction. To evaluate the potential water quality improvements resulting from each proposed
SWMF retrofit/creation, calculations were performed to determine the level of treatment
provided in accordance with the MECP design guidelines. To establish the potential reduction
in phosphorus loading for each proposed SWMF retrofit/creation, the NVCA and MECP P-Tools
were updated to include the proposed SWMF’s. The results of the analysis are summarized in
the following table and included in the Assessment of Stormwater Management Facilities and
Low Impact Development Measures to Reduce Phosphorus Discharges Technical Memorandum

enclosed in Appendix K for reference.

Table 32: Water Quality Treatment / Phosphorus Reduction Summary - Alternative 2A

LEVEL OF TREATMENT PHOSPHORUS REDUCTION (kg/year)

SWMF ID

(RETROFIT NO.) Existing Proposed Existing Proposed A
BKO03 (10) < 60% 80% 5.0 35.4 +30.4
KDO06 (11) < 60% 80% 7.8 67.7 +59.9
RO#26 (WK) N/A 80% 0.0 30.1 +30.1
RO#40 (WK) N/A 80% 0.0 33.6 +33.6
RO#42 (WK) N/A 80% 0.0 30.0 +30.0
RO#44 (HT) N/A 80% 0.0 69.8 +69.8
HT13 (48) N/A < 60% 0.0 0.0 0.0
LTO1 (77) < 60% 80% 12.2 77.0 64.8
RO#78 (DY) N/A 60% 0.0 0.0 0.0
DYO01 (79) < 60% 70% 184.1 184.1 0.0
RO#81 (HT) N/A 60% 0.0 0.0 0.0
RO#96 (HT) N/A < 60% 0.0 0.0 0.0
HRO3 (85) < 60% 80% 1.2 7.8 +6.6
RO#94 (BK) N/A 60% 0.0 8.3 8.3
Total 333.5

p——
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The analysis demonstrates that the proposed SWMF’s retrofits considered under Alternative 2A

result in a total additional phosphorus reduction of 333.5 kg/year.

Project cost estimates have been prepared for Improvement Alternative 2A. The project cost

estimates are included in Appendix L and summarized in the following table:

Table 33: Project Cost Estimates - Alternative 2A

SWMF PROJECT COST SWMF PROJECT COST
BKO03 (10) $2,918,000 LTO1 (77) $7,041,000
KDO06 (11) $3,971,000 RO#78 (DY) $5,360,000

RO#26 (WK) $1,993,000 DYO01 (79) $10,201,000
RO#40 (WK) $1,118,000 RO#81 (HT) $11,126,000
RO#42 (WK) $3,606,000 RO#96 (HT) $1,012,000
RO#44 (HT) $7,356,000 HRO3 (85) $3,211,000
HT13 (48) $3,869,000 RO#94 (BK) $5,297,000
Total $68,079,000

Note: Excludes property acquisition costs of properties within floodplain ($349,599,000); Property Value -
2018 Assessed Value (MPAC)

Alternative 2B - Retrofit/New Stormwater Management Facilities for Quality Control

Alternative 2B focused on the SWMF retrofits and new ponds being created for the primary
purpose of water quality improvement. To evaluate the potential water quality improvements
resulting from each proposed SWMF retrofit/creation, calculations were performed to
determine the level of treatment provided in accordance with the MECP design guidelines. To
establish the potential reduction in phosphorus loading for each proposed SWMF
retrofit/creation, the NVCA and MECP P-Tools were updated to include the proposed SWMF
retrofits and creations. The results of the analysis are summarized in the following table and
included in the Assessment of Stormwater Management Facilities and Low Impact
Development Measures to Reduce Phosphorus Discharges Technical Memorandum enclosed in

Appendix K for reference.
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Table 34: Water Quality Treatment / Phosphorus Reduction Summary - Alternative 2B

SWMF ID LEVEL OF TREATMENT PHOSPHORUS REDUCTION (kg/year)
(RETROFIT
[\ [e) EXISTING PROPOSED EXISTING PROPOSED A
HTO6 (03) 60% 80% 4.4 38.4 +34.0
KDO03 (13) < 60% 80% 4.0 34.4 +30.4
DYO02 (15) 60% 80% 2.5 21.6 +19.1
RO#17 (KD) N/A 80% 0.0 100.5 +100.5
KDO05 (18) 60% 80% 3.1 26.5 +23.4
WKO04 (20) 80% 80% 12.8 12.8 0.0
WKO1 (25) < 60% 80% 10.1 17.4 +7.3
RO#27 (HW) N/A 80% 0.0 29.2 +29.2
HRO1 (28) 60% 70% 4.0 25.0 +21.0
LVO02 (30) < 60% 60% 26.9 169.3 +142.4
LVO3 (31) 60% 80% 1.4 8.6 +7.2
LV12 (32) <60% 80% 4.0 34.9 +30.9
LV10 (37) 60% 80% 2.5 215 +19.0
LVO5 (45) <60% 60% 111 111 0.0
BRO8b (61) <60% 80% 7.5 47.4 +39.9
BRO5 (62) < 60% 70% 3.7 23.1 +19.4
LVO7 (65) 60% 80% 11.7 101.8 +90.1
LVO1 (68) 60% 80% 62.7 62.7 0.0
BR13 (69) < 60% 80% 5.3 33.4 +28.1
GRO1 (75) < 60% 60% 6.7 42.3 +35.6
GRO04 (76) < 60% 70% 14.2 89.3 +75.1
LTGM (83) 80% 80% 37.0 37.0 0.0
LV16 (86) 60% 80% 0.5 3.7 +3.2
LV17 (87) 60% 80% 4.0 30.9 +26.9
e
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SWMF ID LEVEL OF TREATMENT PHOSPHORUS REDUCTION (kg/year)
(RETROFIT

NO.) EXISTING PROPOSED EXISTING PROPOSED A
LTO5 (89) < 60% 80% 25.3 25.3 0.0
BR14 (90) 60% 80% 54.8 54.8 0.0
LTO4 (91) 60% 80% 66.1 66.1 0.0
WKO5 (92) 60% 80% 88.5 133.8 +45.3
BKO04 (95) 80% 80% 31.3 31.3 0.0
Total 828

The analysis demonstrates that the proposed SWMF’s considered under Alternative 2B result in

a total additional phosphorus reduction of 828 kg/year.

Although the primary objective of Alternative 2B is to provide improved water quality control
and reduce downstream phosphorus loading, secondary benefits are provided. The water
quality treatment SWMF’s may provide water quantity control benefits. To evaluate the
potential flow reduction provided under Alternative 2B, the Visual OTTHYMO hydrologic model
of the major drainage catchments in the study area has been revised to include the
contemplated SWMF retrofit/creation opportunities. The hydrologic model results and the
stage-storage-discharge tables developed for the proposed SWMF’s are included in the
Hydrologic & Hydraulic Modelling Technical Memorandum enclosed in Appendix B for
reference. The flow reductions resulting from the implementation of Improvement Alternative

2B are summarized in the following table:

Table 35: Flow Reduction Hydrologic Model Results Summary - Alternative 2B

SWMF ID FLOW REDUCTION (m3/s / %)

(RETROFIT

[\ [e) 5 YEAR 25 YEAR 100 YEAR REGIONAL
KDO03 (13) 0.02 1.3% 0.05 2.3% 0.10 2.5% 0.19 3.5% 0.00 0.0%
DYO02 (15) 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.0%

RO#17 (KD) 1.23  36.9% 0.9 17.5% 098 12.1% 0.94 8.8% 0.04 0.9%

KDOS5 (18) 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.0%

WKO04 (20) 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.0%

WKO1 (25) 093 10.8% 0.68 5.2% 3.37 16.8% 3.54 10.3% 7.04 13.7%
[—
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SWMF ID FLOW REDUCTION (m3/s / %)
(RETROFIT

[\ [e) 5 YEAR 25 YEAR 100 YEAR REGIONAL

RO#27 (HW) 091 91.7% 140 79.0% 194 59.1% 2.07 42.6% 0.02 0.5%

HRO1 (28) 0.32 9.0% 0.21 6.0% 0.17 2.1% 0.43 3.9% 0.00 0.0%
LVO02 (30) 0.03 0.4% 0.05 0.3% 0.05 0.2% 0.36 1.2% 0.06 0.2%
LVO3 (31) 0.36 71.2% 054 70.9% 0.61 474% 047 27.1% 0.01 1.4%
LV12 (32) 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.05
LV10 (37) 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.05 0.00 0.0%
LVO5 (45) 0.37 12.7% 0.34 7.2% 0.71 8.6% 0.55 4.7% 0.02 0.2%
BR08b (61) 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.0%
BRO5 (62) 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.0%
LVO7 (65) 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.0%
LVO1 (68) 0.21 7.9% 0.46 10.2% 143 17.5% 0.75 6.4% 0.00 0.0%
BR13 (69) 0.93 40.6% 080 352% 098 249% 131 233% 0.02 0.4%
GRO1 (75) 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.0%
GRO04 (76) 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.0%
LTGM (83) 243 556% 195 29.0% 134 12.5% 1.23 8.5% 0.04 0.8%
LV16 (86) 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.0%
LV17 (87) 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.0%
LTOS5 (89) 0.42 41.8% 048 289% 0.25 8.6% 0.05 1.3% 0.01 0.4%
BR14 (90) 0.35 14.0% 0.75 19.1% 115 174% 174 19.2% 0.18 2.6%
LTO4 (91) 0.15 2.2% 0.09 0.8% 0.16 0.8% 1.17 4.5% 0.55 5.2%
WKO5 (92) 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.0% 0.00 0.0%

The analysis demonstrates that the proposed SWMF’s considered under Alternative 2B result in
a reduction in peak flow that generally vary between 0% and 40% immediately downstream of
each SWMF. On a watershed basis, the flow reductions resulting from the implementation of

Improvement Alternative 2A and 2B in combination are summarized in the following table:

—
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Table 36: Flow Reduction Hydrologic Model Results Summary (Watershed) - Alternative 2A and 2B
in Combination

WATERSHED / FLOW REDUCTION (m3/s / %)
DRAINAGE

AREA 5 Year 25 Year 100 Year Regional

Kidd’s Creek 0.50 11.9% 0.54 8.4% 0.35 3.5% 0.23 1.7% 0.00 0.0%

Bunkers Creek 0.63 6.1% 0.42 2.8% 0.75 3.8% 2.24 7.1% 0.22 0.5%

Dyments Creek 0.23 6.1% 0.85 11.0% 2.73 14.5% 7.08 21.7% -4.08 -6.5%

Hotchkiss Creek  5.44  30.7% 9.11 31.8% 20.34 42.6% 33.0 49.8% 10.28 17.1%

Whiskey Creek 0.49 7.1% -0.86 -88% -6.34 -41.4% -8.73 -40.1% 0.00 0.0%

Little Lake 0.87  28.4% 161 26.6% 331  26.5% 6.60 33.9% 0.00 0.0%
Bear Creek 0.18 7.3% 0.30 5.6% 0.47 4.2% 0.58 3.4% 0.00 0.0%

Huronia Creek 0.28 18.1% 0.22 12.0% 0.27 11.7% 0.28  10.2% 0.00 0.0%

Georgian Creek 0.00 0% 0.00 0% 0.00 0% 0.00 0% 0.00 0%

Lovers Creek 0.00 0% 0.33 1.2% 0.39 0.7% 0.55 0.6% 1.74 0.7%
Hewitts Creek -0.01  -0.1% -0.01 -1% -0.02 -0.1% -0.03 -0.1% -0.48 -0.5%

Note: - valve represents an increase in peak flow.

The HEC RAS hydraulic models of the various creeks throughout the study area were revised to
include the reduced peak flows under Alternative 2A and 2B in combination. This was
completed to evaluate the impact the reduced peak flows have on the level of service provided
by the existing road culvert crossings. The analysis demonstrates that the level of service
provided by the road culvert crossings considering flow reduction from Alternative 2A and 2B
alone still does not generally satisfy the City’s current design flood frequency criteria or the
previous recommendations of the MDP. The flow reduction alone improves but does not
eliminate flooding of existing buildings and/or properties along the watercourses. As such,
additional improvements are required. The hydraulic model results for the culvert crossings
considering Alternative 2A and 2B in combination are included in the Hydrologic & Hydraulic

Modelling Technical Memorandum enclosed in Appendix A for reference.

Project cost estimates have been prepared for SWMF Improvement Alternative 2B. The project

cost estimates are included in Appendix L and summarized in the following table:

A\



10.2.3

Drainage Master Plan | Class Environmental Assessment Phases1& 2 114

Table 37: Project Cost Estimates - Alternative 2B

SWMF PROJECT COST SWMF PROJECT COST
HTO06 (03) Project Completed BRO5 (62) $417,000
KDO03 (13) $1,650,000 LVO7 (65) $3,969,000
DYO02 (15) $1,312,000 LVO1 (68) $3,767,000

RO#17 $2,936,000 BR13 (69) $7,041,000
KDO5 (18) $2,189,000 GRO1 (75) $621,000
WKO04 (20) $259,000 GRO04 (76) $1,252,000
WKO1 (25) $1,118,000 LTGM (84) $6,768,000

RO#27 $1,786,000 LV16 (86) $316,000
HRO1 (28) $2,638,000 LV17 (87) $520,000
LVO02 (30) $2,078,000 LTO5 (89) $1,232,000
LV03 (31) $402,000 BR14 (90) $1,317,000
LV12 (32) $1,126,000 LTO4 (91) $898,000
LV10 (37) $1,125,000 WKO5 (92) $2,754,000
LVO5 (45) $2,193,000 BRO8b (61) $816,000

Total Total $52,500,000

Note: Excludes property acquisition costs of properties within floodplain ($349,599,000); Property Value -
2018 Assessed Value (MPAC)

Alternative 2C - Lot Level Low Impact Development

The potential impact of lot level Lot Impact Development measures was evaluated as
Alternative 2C. Calculations were performed to determine the impact lot level Low Impact
Development measures have on runoff volumes, peak flows and phosphorus loading
throughout the City. The PCSWMM minor drainage system hydrologic/hydraulic model was
updated to include lot level LIDs (soakaway pits and rain barrels) throughout the study area.
The preliminary design concept for the soakaway pits utilized in the PCSWMM model are
illustrated on Figure 14 provided Appendix A. The results of the analysis are summarized in the
following table and included in the Hydrologic & Hydraulic Modelling Technical Memorandum

enclosed in Appendix B for reference.
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Table 38: Infiltration Summary - Alternative 2C

PEAK FLOW REDUCTION PHOSPHORUS

WATERSHED / SINFILTRATION 100 YEAR | REDUCTION
STORM (kg/year)
Kidd’s Creek 0.16 0.04 0.7% 0.43
Bunkers Creek 0.10 0.11 0.6% 0.31
Dyments Creek 0.09 0.01 0.1% 0.29
Hotchkiss Creek 0.04 0.25 2.3% 0.24
Whiskey Creek 0.12 0.13 0.9% 0.37
Johnson 0.23 N/A 0.11
Nelson 0.23 N/A 0.08
Rodney 0.23 N/A 0.03
St. Vincent 0.21 N/A 0.04
Williams & Holgate 0.19 N/A 0.08
Huronia 0.17 N/A 0.07
Minets 0.26 N/A 0.01
Little Lake 0.28 0.34 3.3% 0.33
Bear Creek 0.10 0.04 0.7% 0.02
Georgian Creek 0.28 0.26 5.1% 0.39
Lovers Creek 0.12 0.38 1.9% 0.42
Hewitts Creek 0.07 0.20 3.0% 0.28
Bayshore 0.21 N/A 0.04
Gray Lane 0.05 N/A 0.03
Royal Oak 0.05 N/A 0.02
Total 3.59

It’s noted that a majority of the runoff directed to the lot level LIDs is generated from roof tops
and the runoff is considered clean. As such, the lot level LIDs have limited potential to reduce
phosphorus loadings across the City.

10.2.4 Alternative 2D - Linear Low Impact Development
The implementation of linear LID measures was also evaluated. Calculations were performed to

establish realistic objectives for linear LIDs implemented in the study area. The PCSWMM minor

—
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drainage system hydrologic/hydraulic model was updated to include linear LIDs on all local
roads throughout the study area. The preliminary design concepts for the linear LIDs utilized in
the PCSWMM model are illustrated on Figure 15A and 15B provided in Appendix A. The results
of the analysis are summarized in the following table and included in the Hydrologic & Hydraulic

Modelling Technical Memorandum enclosed in Appendix B for reference.

Table 39: Infiltration Summary - Alternative 2D

WATERSHED / DRAINAGE INCREASE IN ROAD AREA _TARGET
DRAINAGE AREA AREA (ha) INFIETRATION (ha) CONTROL
(mm) VOLUME (mm)
Kidd’s Creek 488.3 1.02 20.2 24
Bunkers Creek 360.4 0.91 211 15
Dyments Creek 579.92 0.66 16.5 23
Hotchkiss Creek 483.4 0.36 13.7 12
Whiskey Creek 638.4 0.92 21.0 25
Johnson 82.6 0.85 4.5 15
Nelson 61.7 2.31 5.3 25
Rodney 29.0 2.50 3.3 22
St. Vincent 35.9 1.07 1.6 24
Williams & Holgate 84.1 0.91 3.1 24
Huronia 93.0 1.79 6.7 24
Minets 6.3 3.32 0.7 25
Little Lake 4451 1.44 26.4 24
Bear Creek 1699.8 0.79 64.3 21
Georgian Creek 270.4 1.77 21.0 22
Lovers Creek 1636.1 0.16 51.8 5
Hewitts Creek 516.9 0.40 30.3 7
Bayshore 50.0 0.52 4.1 6
Gray Lane 19.3 0.52 1.6 6
Royal Oak 14.1 0.61 1.4 6

* Average Infiltration of road runoff through Linear LID implementation
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Linear LIDs installed as part of road reconstruction projects or in intensification corridors can
generally intercept the first 5 mm to 25 mm of runoff from a storm event depending on the site
conditions and constraints. This satisfies at a minimum Alternative 2 of the LSRCA’s flexible
treatment alternative for sites with restrictions criteria, specifically a minimum of 5 mm runoff
volume reduction. As can be seen from the results, many areas can exceed the 5 mm minimum

target and approach the 25 mm target.

Linear LIDs installed as part of road reconstruction projects or in the intensification corridors
should be designed to intercept the target control volume listed in Table 39 from a storm
event. This satisfies Alternative 2 of the LSRCA'’s flexible treatment alternative for sites with

restrictions criteria, specifically a minimum 5 mm runoff volume reduction.

The hydrologic analysis was updated to consider the inclusion of LIDs given the assumptions
described above and evaluate the effectiveness of the LIDs to attenuate peak flows in the study
area. The results of the analysis are summarized in the following table and included in the
Hydrologic & Hydraulic Modelling Technical Memorandum enclosed in Appendix B for

reference.
Table 40: Flow Reduction Hydrologic Model Results Summary - Alternatives 2D

FLOW REDUCTION (m3/s / %)

WATERSHED / DRAINAGE

AREA 25 mm Storm 5 Year Storm 100 Year Storm

Kidd’s Creek 0.06 4.3% 0.37 11.3% 0.11 1.8%
Bunkers Creek 0.26 7.3% 0.38 4.8% 0.83 4.7%
Dyments Creek 0.05 4.1% 0.08 2.5% 0.07 1.1%
Hotchkiss Creek 0.25 5.4% 0.12 1.5% 0.50 4.6%
Whiskey Creek 0.73 19.7% 0.44 57% 0.30 3.1%
Little Lake 0.76 34.2% 1.37 27.3% 2.07 11.7%
Bear Creek 0.00 0.0% 0.00 0.0% 0.00 0.0%
Georgian Creek 0.33 36.7% 0.11 5.1% 0.50 11.2%
Lovers Creek 0.13 8.0% 0.26 7.0% 0.97 5.0%
Hewitts Creek 0.07 17.9% 0.03 11.2% 1.1 16.2%

The results of the analysis indicate that linear LIDs could reduce the major storm peak flows by

1% to 16% throughout the study area during major storm events. As such, while beneficial from

—

A\



Drainage Master Plan | Class Environmental Assessment Phases1&2 118

a water quality and water balance perspective the benefit from a water quantity control and

major drainage system storm infrastructure perspective is limited.

Although the linear LIDs do not significantly reduce major system flows, they do attenuate peak
flows from the more frequent storm events, reducing frequent nuisance flooding. The linear
LIDs also effectively treat stormwater and improve the water balance at a relatively low cost

without changing the existing land use/surface features.

To establish the potential reduction in phosphorus loading from the implementation of linear
LIDs in the study area, the NVCA and MECP P-Tools were updated to include the linear LIDs.
The results of the analysis are summarized in the following table and included in the
Assessment of Stormwater Management Facilities and Low Impact Development Measures to

Reduce Phosphorus Discharges Technical Memorandum enclosed in Appendix K for reference.
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Table 41: Project Cost Estimates - Alternative 2D

AREA OF

ANEISERL,  umemce  Lotacronos  CONTRUCTION
Kidd’s Creek 20.2 $1,269,000
Bunkers Creek 21.1 $1,326,000
Dyments Creek 16.5 $1,037,000
Hotchkiss Creek 13.7 $861,000
Whiskey Creek 21.0 $1,319,00
Johnson 4.5 $283,000
Nelson 5.3 $333,000
Rodney 3.3 $208,000
St. Vincent 16 $101,000
Williams & Holgate 3.1 $195,000
*$62,800 / ha
Huronia 6.7 $421,000
Minets 0.7 $44,000
Little Lake 26.4 $1,658,000
Bear Creek 64.3 $4,039,000
Georgian Creek 21.0 $1,319,000
Lovers Creek 51.8 $3,254,000
Hewitts Creek 30.3 $1,903,000
Bayshore 4.1 $258,000
Gray Lane 1.6 $101,000
Royal Oak 1.4 $88,000
Total $20,017,000

*Source: Low Impact Development Stormwater Management Planning and Design Guide (CVC and TRCA,
2010); Unit price is per impervious hectare treated and excludes engineering fees, contract
administration/inspection fees, utility relocation costs, and contingencies.

It is noted, the acquisition of private property is not required for this alternative.

—
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10.2.5 Alternative 2E - Centralized Low Impact Development

Centralized LIDs have been recommended in several areas (parks) and calculations were
performed to establish realistic objectives for centralized LIDs implemented in the study area.
The PCSWMM minor drainage system hydrologic/hydraulic model was updated to include the
centralized LIDs recommended for the parks identified in Table 28. The preliminary design
concepts for the centralized LIDs utilized in the PCSWMM model are consistent with the City of
Barrie Draft Underground Infiltration Chamber System (Drawing BSD-1502) and utilized either
infiltration chambers or perforated CSP/HDPE pipe. The results of the analysis are summarized
in the following table and included in the Hydrologic & Hydraulic Modelling Technical

Memorandum enclosed in Appendix B for reference.
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Table 42: Infiltration Summary - Alternative 2E

DRAINAGE STORAGE RUNOFF VOLUME P:g;:gggns
AREA (ha) VOLUME (m?3) CAPTURED (mm) (kg/year)
Carter Park 4.6 313 6.8 6.0
Kuzmich Park 1.3 116 8.9 0.9
Assikinack Park 7.3 546 7.5 9.7
Cartwright Park 3.1 209 6.7 6.1
Sunnidale Park 7.7 190 1.9 10.9
Allandale Heights Park 2.5 69 1.7 3.2
Wessenger Park 9.3 635 6.8 17.0
Dunsmore Park 16.1 928 5.8 14.7
Madelaine Park 5.6 487 8.7 7.0
Greenfield Park 27.1 1353 5.0 30.3
Queensway/Hyde Park 42.3 2242 5.3 64.5
Harvie Park 2.5 180 7.2 3.1
Gibbon Park 4.3 143 3.3 5.6
Bear Creek Park 73.0 4592 6.3 129.8
Lougheed Park 14.6 999 6.8 28.2
Shoreview Park 20.3 944 4.7 29.1
Sandringham Park 79.4 2342 3.0 100.1
Montserrand Park 12.3 959 7.8 13.5
Mapleton Park 2.1 179 8.5 2.6
Cloughley Park 1.5 105 7.0 1.9
Golden Meadow Park 34.0 2380 7.0 41.4
Starbane Park 4.9 243 5.0 8.4
—
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The results of the analysis indicate that centralized LIDs could reduce the major storm peak
flows by 1% to 5% throughout the study area. As such, while beneficial from a water quality and
water balance perspective the benefit from a water quantity control perspective and the major

drainage system storm infrastructure in the study area is limited.

Although the centralized LIDs do not significantly reduce major system flows, they do
attenuate peak flows from the more frequent storm events, reducing frequent nuisance
flooding. The centralized LIDs also effectively treat stormwater and improve the water balance

at a relatively low cost without changing the existing land use/surface features.
Table 43: Flow Reduction Hydrologic Model Results Summary - Alternatives 2E

FLOW REDUCTION (m3/s / %)

WATERSHED /

DRAINAGE AREA

25 mm Storm 5 Year Storm 100 Year Storm
Kidd’s Creek 0.00 0.0% 0.01 0.2% 0.00 1.5%
Bunkers Creek 0.00 0.0% 0.00 0.1% 0.00 0.1%
Dyments Creek 0.00 0.0% 0.00 0.0% 0.00 0.0%
Hotchkiss Creek 0.00 0.0% 0.00 0.1% 0.06 0.6%
Whiskey Creek 0.14 3.7% 0.10 1.3% 0.14 0.9%
Little Lake 0.01 0.2% 0.17 7.9% 0.33 3.3%
Bear Creek 0.00 0.0% 0.00 0.0% 0.00 0.0%
Georgian Creek 0.05 5.1% 0.06 2.2% 0.18 3.5%
Lovers Creek 0.05 2.9% 0.31 5.9% 2.41 3.1%
Hewitts Creek 0.00 0.0% 0.00 0.0% 0.51 0.0%

To establish the potential reduction in phosphorus loading from the implementation of
centralized LIDs in the study area, the NVCA and MECP P-Tools were updated to include the
centralized LIDs. The results of the analysis are summarized in the following table and included
in the Assessment of Stormwater Management Facilities and Low Impact Development
Measures to Reduce Phosphorus Discharges Technical Memorandum enclosed in Appendix K

for reference.
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Table 44: Phosphorus Reduction Summary - Alternatives 2C through 2E

PHOSPHORUS REDUCTION (kg/year)

WATERSHED /

DRAINAGE AREA LOT LEVEL LIDS LINEAR LIDS CENTRALIZED LIDS
({09 (@15)) (2E)
Kidd’s Creek 0.4 52.8 9.7
Bunkers Creek 0.3 47.0 4.9
Dyments Creek 0.3 40.5 1.7
Hotchkiss Creek 0.2 36.7 2.8
Whiskey Creek 0.3 25.1 26.4
Johnson 0.1 11.9 29.4
Nelson 0.1 14.7 0.0
Rodney 0.0 7.9 0.0
St. Vincent 0.0 4.2 0.0
Williams 0.01 8.0 0.0
Holgate 0.1 0.0 0.0
Huronia 0.1 16.3 26.8
Minets 0.0 1.8 0.0
Little Lake 0.3 291.5 6.1
Bear Creek 0.0 594.8 155.6
Georgian Creek 0.4 217.1 23.1
Lovers Creek 0.4 85.8 55.3
Hewitts Creek 0.3 51.0 55.5
Bayshore 0.0 5.5 0.0
Gray Lane 0.0 4.2 0.0
Royal Oak 0.0 3.9 0.0
Total 3.31 1520.7 397.3
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Preliminary construction cost estimates have been developed for the preliminary design
concepts. The project cost estimates are summarized in the following table and are enclosed in

Appendix L for reference:

Table 45: Project Cost Estimates - Alternative 2E

CENTRALIZED LID COEI::I-I'II?VIU:.I:I'EION CENTRALIZED LID COEI::I_I'II?VIU:.I:I'EION
Allandale Heights Park $303,000 Golden Meadow Park $3,100,000
Assikinack Park $862,000 Kuzmich Park $306,000
Cloughley Park $516,000 Madelaine Park $819,000
Gibbon Park $378,000 Queensway/Hyde Park $3,167,000
Greenfield Park $1,855,000 Sandringham Park $3,361,000
Harvie Park $467,000 Bear Creek Park $9,112,000
Mapleton Park $331,000 Cartwright Park $303,000
Montserrand Park $1,361,000 Dunsmore Park $2,027,000
Shoreview Park $1,412,000 Lougheed Park $2,057,000
Sunnidale Park $298,000 Strabane Park $563,000
Carter Park $568,000 Wessenger Park $1,188,000
Total $34,350,000

It is noted, the acquisition of private property is not required for this alternative.

10.3 CONVEYANCE CAPACITY IMPROVEMENTS

As discussed, the level of service provided by the road culvert crossings does not generally
satisfy the City’s current design flood frequency criteria or the previous recommendations of
the MDP even with the flow reduction from implementing Alternatives 2A through 2E. The flow
reduction of 2A through 2E alone does not eliminate flooding of existing buildings and/or
properties along the watercourses. As such, conveyance capacity improvements are required.
To evaluate the merits of conveyance capacity improvements required under Alternative 3A
and 3B, the flow reductions resulting from the proposed SWMF retrofits/creation (Alternatives

2A and 2B) were considered as being implemented.
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10.3.1 Alternative 3A - Culvert/Watercourse/Major Drainage System Improvements (MDP Recommended

Design Flood Frequency Criteria)

The existing condition HEC RAS hydraulic models of the various creeks were updated to
include the flow reductions resulting from the proposed SWMF retrofits/creation to determine
the culvert sizes and watercourse improvements required to satisfy the recommended design
flood frequency criteria in the previously completed Master Drainage Plans. A summary of the
required culvert sizes is presented in the following table and the detailed model results are
included in the Hydrologic & Hydraulic Modelling Technical Memorandum enclosed in Appendix

B for reference.
Table 46: Culvert Improvement Summary - Alternative 3A

CAPACITY LEVEL OF

CULVERT ID & LOCATION

(m3/s) SERVICE
16 Thomson St. 1800 mm x 900 mm conc. box 3.9 1:100 Year
culvert
18 Wellington St. 1345 mm x 855 conc. Elliptical 2.5 1:100 Year
culvert
22 Innisfil St. 10.06 m open bottom span 28.7 1:100 Year
structure
23 Commercial Plaza Entrance  Twin 7.62 m open bottom span 29.7 1:100 Year
Road structures
30 Sarjeant Dr. Twin 3000 mm % 1500 mm conc. 18.0 1:100 Year

box culverts

31 Highway 400 E/W-S and N- 9000 mm x 1500 mm conc. box 29.6 1:100 Year
E/W Ramp culvert (MTO)
32 Hart Dr. 10.67 m open bottom span 31.6 1:100 Year
structure
33 Highway 400 9000 mm x 2000 mm conc. box 54.0 Regional
culvert
34 George St. Twin 3600 mm x 1800 mm conc. 32.2 1:100 Year

box culverts

35 Victoria St. Culvert crossing to be removed
36 Anne St. S. / John St. Extend twin 3000 mm x 2100 28.9 1:100 Year
mm conc. box culverts
37 Innisfil St. 6.71 m open bottom span 29.6 1:50 Year
structure
—'-‘
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CAPACITY LEVEL OF

CULVERT ID & LOCATION

(m3/s) SERVICE
38 Sanford St. 4200 mm x 2100 mm conc. box 23.6 1:50 Year
culvert
39 Bradford St. 10.67 m open bottom span 29.5 Regional
structure (Controlled)
46 Highway 400 1800 mm Dia. conc. culvert 29.6 1:100 Year

(existing culverts to remain)

50 Innisfil St. 3962 mm x 2134 mm conc. box 37.3 1:100 Year
culvert

55 Highway 400 2250 mm dia. conc. pipe 8.0 Regional

57 Bayview Dr. Twin 2400 mm x 900 mm conc. 8.2 1:50 Year
box culvert

147 Railway Crossing Twin 1800 mm dia. conc. culvert 29.2 1:100 Year

138 Railway Crossing 3000 mm dia. conc. culvert 37.6 1:100 Year

65 The Boulevard 10.67 m open bottom span 37.3 1:100 Year
structure

66 Brennan Ave. Twin 9.14 m open bottom span 37.4 1:100 Year
structures

126 Railway Crossing Twin 2100 mm dia. conc. 26.0 Regional
culverts

123 Railway Crossing 1500 mm dia. conc. culvert 10.2 1:100 Year

134 Railway Crossing Triple 525 mm dia. HDPE <0.1 <1:2-Year
culverts

The analysis demonstrates that the level of service provided by the improved road culvert
crossings under this alternative generally satisfies or exceeds the City’s current design flood

frequency criteria.

The proposed watercourse conveyance improvements under this improvement alternative were
also determined to be required to meet the Design Flood Frequency criteria and are

summarized as follows:

1. Watercourse Improvement No. 25 - Daylight Kidd’s Creek through 150 Dunlop St. W.
between Eccles St. and Dunlop St. W. (Reach Ki-11);

A\
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Watercourse Improvements No. 26 - Daylight Kidd’s Creek through 125 Dunlop St. W.
between Dunlop St. W. and Bradford St. (Reach Ki-11);

Watercourse Improvements No. 7 - Construct watercourse from future Highway 400 E/W-
N ramp to Anne St. S. to convey Bunkers Creek (central and south branch) 1:100-year peak

flows;

Watercourse Improvements No. 27 - Natural watercourse enhancement on Bunkers Creek
to increase conveyance capacity, habitat and canopy downstream of the Commercial Plaza

Entrance Road to Lakeshore Drive;

Watercourse Improvements No. 29 - Realign Dyments Creek from Sproule Drive to Dunlop
St. W

Watercourse Improvements No. 9 - Realign Dyments Creek from Dunlop St. W. to Ferndale
Dr. N. (Reach Dy-2a);

Watercourse Improvements No. 10 - Re-grade/shape Dyments Creek from Ferndale Dr. N.

to Sarjeant Dr. to increase conveyance capacity and drainage (Reach Dy-2b);

Watercourse Improvements No. 11 - Daylight Dyments Creek through 65 Hart Drive

downstream of Hart Drive (Reach Dy-3);

Watercourse Improvements No. 28 - Watercourse improvements on Dyments Creek to
increase conveyance capacity and decrease flooding downstream of Bradford St. to

Lakeshore Drive;

Watercourse Improvements No. 6 - Daylight Hotchkiss Creek through 128 Anne St. S. and
134 Tiffin St. between Anne St. S. and Tiffin St. (Reach Ho-8);

Watercourse Improvements No. 13 - Daylight Hotchkiss Creek through 108 and 120 Tiffin
St. between Anne St. S. and Innisfil St. (Reach Ho-9);

Watercourse Improvements No. 15 - Realign Whiskey Creek from Harvie Rd. to Highway
400 (Reach Wh-3);

Watercourse Improvements No. 30 - Watercourse improvements on Whiskey Creek to

increase conveyance capacity and reduce flooding (Reaches Wh-4a through Wh-4c);

Watercourse Improvements No. 31 - Realign Whiskey Creek between Huronia Rd. And
SWMF WKO01;

Watercourse Improvements No. 32 - Watercourse improvements on Whiskey Creek to

increase conveyance capacity downstream of Little Ave. (Reach Wh-9);

\l4
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16. Watercourse Improvements No. 20 - Re-grade/shape Whiskey Creek between The

Boulevard and Brennan Ave. to increase conveyance capacity (Reach Wh-10); and

17. Watercourse Improvements No. 21 - Re-grade/shape Whiskey Creek between Brennan

Ave. and Kempenfelt Bay to increase conveyance capacity (Reach Wh-10).

In addition to the watercourse conveyance improvements, watercourse improvements to
address bank erosion, scour and deposition are also recommended in the study area from the
conclusions of the fluvial geomorphological and erosion threshold assessment. The additional

watercourse improvements are summarized as follows:

1. Watercourse Improvement No. 1 - Watercourse improvements along Kidd’s Creek to
stabilize existing bank erosion between Lilian Cres. and Cundles Rd. W. (Reaches Ki-1
through Ki-2);

2. Watercourse Improvements No. 2 - Watercourse improvements along Kidd’s Creek to

stabilize existing bank erosion/failure between Thomson St. and Eccles St. (Reach Ki-8a);

3. Watercourse Improvements No. 3 - Watercourse Improvements along Kidd’s Creek to
stabilize existing bank erosion/failure between Eccles St. and Henry St. (Reaches Ki-10b
through Ki-10c¢);

4. Watercourse Improvements No. 4 - Watercourse improvements including scour treatment
and bank stabilization to remediate existing scour and bank erosion/failure on Bunkers

Creek downstream of Shirley Ave. (Reach Bu-3);

5. Watercourse Improvements No. 5 - Watercourse improvements including scour treatment
and bank stabilization to remediate existing scour and bank erosion/failure on Bunkers
Creek downstream of Edgehill Dr. (Reach Bu-7);

6. Watercourse Improvements No. 8 - Watercourse improvements to mitigate bank scour and
undercutting on Bunkers Creek between Anne St. S. and Innisfil St. (Reaches Bu-11 and Bu-

15);

7. Watercourse Improvements No. 12 - Watercourse improvements to mitigate bank scour

and undercutting On Dyments Creek between Anne St. S. and Innisfil St. (Reach Dy-5);

8. Watercourse Improvements No. 14 - Watercourse improvements on Hotchkiss Creek to

stabilize existing bank erosion between Innisfil St. and Bradford St. (Reach Ho-9);

9. Watercourse Improvements No. 16 - Minor watercourse realignment to address long-term
bank and bed erosion on Whiskey Creek (Reach Wh-4a);

10. Watercourse Improvements No. 17 - Watercourse improvements on Whiskey Creek to

stabilize existing bed and bank erosion (Reach Wh-5);

_—
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Watercourse Improvements No. 18 - Watercourse improvements on Whiskey Creek to

stabilize existing bank erosion (Reach Wh-6);

Watercourse Improvements No. 19 - Watercourse improvements on Whiskey Creek to

stabilize existing bank erosion (Reach Wh-10);

Watercourse Improvements No. 22 - Watercourse improvements on Lovers Creek to

stabilize existing bed and bank erosion and channel meander (Reach Lo-19);

Watercourse Improvements No. 23 - Watercourse improvements on Lovers Creek to

stabilize existing bed and bank erosion and channel meander (Reach Lo-20);

Watercourse Improvements No. 24 - Watercourse Improvements on Little Lake Creek

downstream of Livingstone St. E. to stabilize existing bank erosion (Reach Li-1);

Watercourse Improvements No. 33 - Watercourse Improvements on Bear Creek

downstream of Ardagh Rd. to stabilize existing bed erosion (Reach Be-14); and

Watercourse Improvement No. 34 - Watercourse Improvements on Kidd’s Creek between

Cundles Rd. and Highway 400 to stabilize existing bank erosion.

In addition to culvert and watercourse improvements, trunk storm sewer improvements are

proposed to divert flow and address major overland flow deficiencies. The PCSWMM

hydrologic/hydraulic model was updated to analyze the trunk storm sewer improvements

being evaluated. The results of the analysis are summarized in the following table and included

in the Hydrologic & Hydraulic Modelling Technical Memorandum enclosed in Appendix B for

reference. The trunk storm sewer improvements are summarized as follows:

1.

Trunk Storm Sewer Improvement No. 9 - Construct a trunk storm sewer on Thomson St.,
Sophia St. W. and Florence St. to reduce flows and erosion through Kidd’s Creek from

Thomson St. to Eccles St. N.;

Trunk Storm Sewer Improvement No. 1 - Construct a trunk storm sewer on Anne St. N.
from SWMF BKO3 to Edgehill Dr. to divert flows reducing flooding and erosion in Bunkers

Creek downstream;

Trunk Storm Sewer Improvement No. 2 - Construct a trunk storm sewer on Anne St. S. from
Dunlop St. W. to Perry St. to convey the 1:100-year peak flows from Bunkers Creek (Central

and south branches);

Trunk Storm Sewer Improvement No. 10 - Construct a trunk storm sewer on Essa Rd. from

Fairview Rd. to Essa Rd. to divert flows away from Hotchkiss Creek and the WwTF;

Trunk Storm Sewer Improvement No. 7 - Construct a trunk storm sewer on Esther Dr. from

Dean Ave. to SWMF LV19 to eliminate overland flow route deficiencies;

_—
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Trunk Storm Sewer Improvement No. 6 - Construct a trunk storm sewer on Princess
Margaret Gate to Camelot Sqg. from Loyalist Sg. to SWMF HWO06 to eliminate overland flow

route deficiencies;

Trunk Storm Sewer Improvement No. 3 - Construct a trunk storm sewer between SWMF
GR04 and SWMF GRO1 to convey the 1:100-year peak flow from SWMF GR04;

Trunk Storm Sewer Improvement No. 4 - Construct a trunk storm sewer on Harrogate Ct.,
Johnson St., Cheltenham Rd., Larkin Dr. and Quintan Rd. from Dunsmore Park to

Penetanguishene Rd. to eliminate overland flow route deficiencies;

Trunk Storm Sewer Improvement No. 5 - Construct a trunk storm sewer between SWMF

LTO02 and SWMF LTO1 to eliminate overland flow route deficiencies;

Trunk Storm Sewer Improvement No. 8 - Construct a trunk storm sewer on Johnson St.

from Steel St. to Kempenfelt Bay to eliminate overland flow route deficiencies;

Trunk Storm Sewer Improvement No. 11 - Extend trunk storm upstream of Bradford St.;

and

Trunk Storm Sewer Improvement No. 12 - construct a trunk storm sewer on Blake St. to

eliminate overland flow route deficiencies.

Project cost estimates have been developed for the preliminary design concepts. The project

cost estimates are summarized in the following tables:
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Table 47: Project Cost Estimates - Alternative 3A (Culvert Improvements)

CULVERT PROJECT CULVERT PROJECT
IMPROVEMENT COST IMPROVEMENT COST
No. 16 $1,453,000 No. 46 $932,000
No. 18 $179,000 No. 50 $1,815,000
No. 22 $3,130,000 No. 55 $5,522,000
No. 23 $3,572,000 No. 57 $1,694,000
No. 30 $8,295,000 No. 147 $703,000
No. 31 $2,254,000 (MTO) No. 138 $1,110,000
No. 32 $1,542,000 No. 65 $1,497,000
No. 33 $5,852,000 (MTO) No. 66 $2,460,000
No. 34 $1,255,000 No. 126 $1,609,000
No. 35 $1,138,000 No. 123 $605,000
No. 36 $5,147,000 No. 134 $159,000
No. 37 $4,150,000 No. 39 $7,064,000
No. 38 $2,913,000
Total $66,050,000

Note: Excludes property acquisition costs of properties within floodplain ($349,599,000); Property Value -
2018 Assessed Value (MPAC)
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Table 48: Project Cost Estimates - Alternative 3A (Watercourse Improvements)

WATERCOURSE WATERCOURSE

IMPROVEMENT PROJECT COST IMPROVEMENT PROJECT COST
No. 1 $1,585,000 No. 18 $247,000
No. 2 $1,602,000 No. 19 $2,017,000
No. 3 $1,752,000 No. 20 $1,710,000
No. 4 $1,016,000 No. 21 $2,039,000
No. 5 $367,000 No. 22 $1,298,000
No. 6 $3,594,000 No. 23 $1,598,000
No. 7 $5,713,000 No. 24 $152,000
No. 8 $1,052,000 No. 25 $2,640,000
No. 9 $4,204,000 No. 26 $888,000
No. 10 $4,758,000 No. 27 $3,534,000
No. 11 $1,008,000 No. 28 $1,242,000
No. 12 $139,000 No. 29 $810,000
No. 13 $2,326,000 No. 30 $7,396,000
No. 14 $660,000 No. 31 $876,000
No. 15 $355,000 No. 32 $3,209,000
No. 16 $1,561,000 No. 33 $293,000
No. 17 $407,000 No. 34 $1,767,000
Total $63,815,000

Note: Excludes property acquisition costs of properties within floodplain ($349,599,000); Property Value -
2018 Assessed Value (MPAC)
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Table 49: Project Cost Estimates - Alternative 3A (Trunk Sewers)

TRUNK STORM TRUNK STORM
SEWER PROJECT COST SEWER PROJECT COST
IMPROVEMENT IMPROVEMENT
No. 1 $4,614,000 No. 7 $12,442,000
No. 2 $2,035,000 No. 8 $4,524,000
No. 3 $11,672,000 No. 9 $2,004,000
No. 4 $13,724,000 No. 10 $1,166,000
No. 5 $6,119,000 No. 11 $2,474,000
No. 6 $2,057,000 No. 12 $309,000
Total $63,140,000

Note: Excludes property acquisition costs of properties within floodplain ($349,453,000); Property Value -
2018 Assessed Value (MPAC)

Alternative 3B - Culvert/Watercourse/Major Drainage System Improvements (City Design Flood
Frequency Criteria)

The existing condition HEC RAS hydraulic models of the various creeks were updated to
determine the culvert sizes and watercourse improvements required to satisfy the City’s
current design standards and design flood frequency criteria. A summary of the required
culvert sizes is presented in the following table and the detailed model results are included in
the Hydrologic & Hydraulic Modelling Technical Memorandum enclosed in Appendix B for

reference.

Table 50: Culvert Summary - Alternative 3B

CAPACITY LEVEL OF

CULVERT ID & LOCATION

(m3/s) SERVICE

13 Cundles Rd. W. 3455 mm x 2195 mm conc. Elliptical 23.2 1:100 Year
culvert

145 Dunlop St. W. 6000 mm x 1500 mm conc. box culvert 14.8 1:100 Year

143 Highway 400 2400 mm x 1830 mm conc. box culvert 8.8 1:50 Year
(MTO)

142 Highway 400 4200 mm x 1500 mm conc. box culvert 9.0 1:50 Year
(MTO)

—
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CULVERT ID & LOCATION CA(«:Q/CSI;I' o LSEE\:QEVLI gEF
141 Highway 400 Twin 1800 mm x 1200 mm conc. box 10.7 1:50 Year
culvert (MTO)
24 Bradford St. Twin 7.62 m open span structures 41.7 Regional
28 Dunlop St. W. 3043 mm x 914 mm conc. box culvert 8.4 1:100 Year
29 Ferndale Dr. N. 10.67 m open bottom span structure 12.3 1:100 Year
41 Mayfair Dr. 750 mm Dia. conc. culvert 1.6 1:100 Year
42 Ardagh Rd. 900 mm Dia. conc. culvert 2.5 1:100 Year
43 Morrow Rd. 4572 mm x 1219 mm conc. box culvert 8.6 1:50 Year
44 Essa Rd. 3048 mm x 914 mm conc. box culvert 8.3 Regional
135 Railway Crossing 4878 mm x 914 mm conc. box culvert 19.8 1:100 Year
48 Tiffin St. 4267 mm x 1829 mm conc. box culvert 17.0 1:50 Year
49 Anne St. S. Extend existing 4270 mm x 2440 mm 34.6 1:100 Year
conc. box culvert
53 Harvie Rd. 2100 mm x 900 mm conc. box culvert 3.9 1:100 Year
54 Harvie Rd. 1800 mm Dia. Conc. culvert 6.4 1:100 Year
56 Fairview Rd. 2700 mm x 1200 mm conc. box culvert 8.4 1:100 Year
60 Huronia Rd. 10.67 m open bottom span structure 26.1 1:50 Year
62 Little Ave. Twin 7.36 m open bottom span 27.1 1:25 Year
structures
63 Yonge St. Twin 3000 mm x 1800 mm conc. box 38.9 1:100 Year
culverts
64 Hurst Dr. 3000 mm x 2100 mm conc. box culvert 38.3 1:100 Year
89 Lockhart Rd. 10.67 m open bottom span structure 13.5 1:100 Year
95 Mapleview Dr. E. 3000 mm x 2100 mm conc. box culvert 7.8 1:50 Year
91 Lockhart Rd. Twin 10.67 m open bottom span 96.7 1:100 Year
structures
94 Welham Rd. 2400 mm x 1500 mm conc. box culvert 7.8 1:50 Year
92 Huronia Rd. 3600 mm x 1500 mm conc. box culvert 13.3 1:100-Year
e

A\
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CAPACITY LEVEL OF

CULVERT ID & LOCATION

(m3/s) SERVICE

99 Ellis Dr. 3000 mm x 1200 mm conc. box culvert 8.3 1:50-Year

98 Welham Rd. Twin 3000 mm x 1200 mm conc. box 30.9 1:50-Year
culverts

97 Huronia Rd. 3000 mm x 1200 mm conc. box culvert 8.0 1:100-Year

105 Tollendal Mill Rd. 3892 mm x 10356 mm Low Profile 119.0 1:100-Year

Bridge Plate Arch
1 x 2100 x 3000 mm Conc. Box

83 Mapleview Dr. E. 10.67 m open bottom span structure 70.8 1:100-Year

82 Penetanguishene 2400 mm x 1200 mm conc. box culvert 5.1 1:100 Year
Rd.

78 Ardagh Rd. 900 mm Dia. conc. culvert 2.3 1:100-Year

80 County Rd. 27 Triple 525 mm Dia. HDPE culverts 1.1 1:2-Year

The analysis demonstrates that the level of service provided by the road culvert crossings

under this alternative generally satisfy the City’s current design flood frequency criteria.

Preliminary project cost estimates have been developed for the preliminary design concepts.
The project cost estimates are summarized in the following table and enclosed in Appendix L

for reference:
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Table 51: Project Cost Estimates - Alternative 3B

IMPCI"?OL\\I,EE;-IIE-NT PROJECT COST IMPCI"?OL\\I,EE;-IIE-NT PROJECT COST
No. 13 $1,091,000 No. 60 $2,975,000
No. 145 $4,234,000 No. 62 $4,327,000
No. 143 $878,000 (MTO) No. 63 $1,905,000
No. 142 $1,956,000 (MTO) No. 64 $2,103,000
No. 141 $700,000 (MTO) No. 89 $3,216,000
No. 24 $5,173,000 No. 91 $3,667,000
No. 28 $979,000 No. 94 $661,000
No. 29 $1,764,000 No. 95 $1,548,000
No. 41 $293,000 No. 92 $986,000
No. 42 $308,000 No. 99 $594,000
No. 43 Project Completed No. 98 $2,346,000
No. 44 $1,322,000 (MTO) No. 97 $723,000
No. 135 $3,273,000 No. 105 $1,042,000
No. 48 $2,287,000 No. 83 $2,048,000
No. 49 $1,378,000 No. 82 $624,000
No. 53 $917,000 No. 78 $363,000
No. 56 $1,795,000 No. 80 $4,524,000

Total $62,000,000

Note: Excludes property acquisition costs of properties within floodplain ($349,599,000); Property Value -
2018 Assessed Value (MPAC)
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Overall Alternatives Evaluation

The overall improvement alternatives developed in Section 7 and described in detail in Section
10 have been evaluated with respect to their impact on the physical, natural, social, cultural and
economic environments presented in Section 3 to establish a preferred approach to address
the drainage deficiencies across the City. Moving forward, the overall preferred alternatives
selected through the following evaluation will be used to develop and select the individual

projects described in Section 14.

The evaluation of the overall improvement alternatives is descriptive or qualitative in nature
allowing for a comparative evaluation of the pros and cons associated with each alternative.
The evaluation is focused on the ability of the alternatives to adequately address the problem
statement, and in doing so, provide an approach to addressing the drainage deficiencies that is
consistent with the requirements of the governing policies. The alternatives evaluation

completed is provided next in the following tables:



Table 52: Assessment of Improvement Alternatives - Existing Conditions

Evaluation Criteria

Impact on Existing
Private Property

How Criteria is Being Assessed

Increase/Decrease in the extent and
frequency of private property flooding

Design Alternative 1A:
“Do Nothing” Minor Drainage Systems

Continued frequent nuisance flooding of private property during minor
storm throughout the study area
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Design Alternative 1B:
“Do Nothing” Major Drainage Systems

Continued flooding of private property during major storm events
throughout the study area

Impact on
Existing Storm
Sewer System

Increase/Decrease of flow to local and
trunk storm sewer throughout the study
area

Aging/deteriorating storm infrastructure deficient throughout study
area. Areas absent of any minor drainage system

Aging/deteriorating storm infrastructure deficient throughout study
area.

Impact on Existing
Sanitary Sewer
System

Severity/Number of conflicts with
existing sanitary sewer/services
Increase/Decrease in stormwater inflow

No conflicts with the existing sanitary sewer system/services
Continued inflow of stormwater to sanitary sewer system during minor
storm events

No conflicts with the existing sanitary sewer system/services

Continued inflow of stormwater to sanitary sewer system during major

Existing Water
Quality

water runoff quality

watershed

e to sanitary sewer storm events
® Impact on Existing| Severity/Number of conflicts with No conflicts with the existing water mains/services No conflicts with the existing water mains/services
§ Water Main existing water main/services O O
o
5
LICJ Impact on Existing Se_ve_rity/Number of con.f!i(;ts with No impact on existing utilities No impact on existing utilities
©  Utilities existing underground utilities O O
(2]
2
A |mpact on Increase/Decrease in the extent and Continued flooding of existing transportation system during minor Continued flooding of existing transportation system during major
Existing frequency of flooding within the road O storms 0 storms
Transportation allowance. Severity of the disturbance to No disturbance to existing transits system as no construction is No disturbance to existing transits system as no construction is
System the transit system during construction involved in this alternative involved in this alternative
Impact on Existing| Increase/Decrease in flood level along No impact on flood levels in study area No impact on flood levels in study area
Flood Lines the creeks and through the downtown O O
core
Impact on Loss/Gain of parkland and/or green No impact on parkland or green space No impact on parkland or green space
Parklands space O O
Impact on Loss/Gain of vegetation (trees, shrubs, No impact on existing vegetation No impact on existing vegetation
Existing etc.) designated endangered, threatened O O
€ Vegetation or special concern. Enhancement /
GE) Diminishment of native species.
c Impact on Alteration, disruption and/or destruction Continued degradation of water quality will negatively impact fish Continued degradation of water quality will negatively impact fish
_S Fisheries within of fish habitat and aquatic features in C. habitat and aquatic features in the various creeks 6 habitat and aquatic features in the various creeks
Z Creek various creeks
L
‘©  Impact on Loss/Gain of wildlife habitat throughout No impact to wildlife habitat in the study area No impact to wildlife habitat in the study area
2 Terrestrial the study area O O
2 wildlife
Impact on Improvement/Diminishment of storm C. Continued diminishment of the stormwater quality throughout the C. Continued diminishment of the stormwater quality throughout the

watershed

A\



Evaluation Criteria

Social Environment

How Criteria is Being Assessed

Design Alternative 1A:

“Do Nothing” Minor Drainage Systems
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Design Alternative 1B:
“Do Nothing” Major Drainage Systems

Impact on Increase/Decrease in property values due Decrease in property value due to continued flooding during minor Decrease in property value due to continued flooding during major storm
Property to the extent and frequency of flooding storm events events
Value Presence of municipal infrastructure on o ) ) o ) )
private property Municipal Infrastructure to remain on private property Municipal Infrastructure to remain on private property
Impact on Increase/Decrease in potential public Potential public safety concerns remain due to continued flooding and Potential public safety concerns remain due to continued flooding and

Public Safety

safety hazards due to flooding and
erosion

D

erosion during minor storms

O

erosion during major storms

Archeological
and Heritage

Potential contribution to the removal of
archeological resources

No archaeological or heritage impacts

No archaeological or heritage impacts

Economic Environment

Maintenance
Costs

and perform routine maintenance to
municipal drainage systems
Improvement/diminishment of access to
drainage infrastructure

flooding/erosion
No improvement to access to the existing drainage infrastructure

>

&€

T 9 Impacts

o £

I c
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>

B c
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O
Impact on Incre_asg/DecIreaset;n maintenance Increase in drainage system maintenance costs due to Increase in drainage system maintenance costs due to
Drainage required to clear obstructions, repair aging/deteriorating storm infrastructure and continued aging/deteriorating storm infrastructure and continued flooding/erosion
System erosion, remove accumulated sediment,

No improvement to access to the existing drainage infrastructure

Impact on Property and easement acquisition costs $0 $349,599,000
Property

Acquisition

Costs

Impact on Preliminary estimated construction costs $0

Construction
Costs

Impact on
Private
Property
Maintenance
Costs

Increase/Decrease in maintenance
required to clear obstructions, repair
erosion, remove accumulated sediment,
and perform routine maintenance on
private property

Increase in private property maintenance costs due to
aging/deteriorating storm infrastructure and continued flooding

Increase in private property maintenance costs due to
aging/deteriorating storm infrastructure and continued flooding

Greatest

Negative
Impact

Positive
Impact

Neutral Impact

Greatest




Table 53: Assessment of Improvement Alternatives - Flow Reduction / Water Quality Improvements

Evaluation Criteria

Impact on Existing
Private Property

How Criteria is Being Assessed

Increase/Decrease in the extent
and frequency of private property
flooding

Design Alternative 2A:

Retrofit/New Stormwater Management Facilities for
Quantity Control

Reduction of peak flows downstream of SWMF’s during minor and
major storm events resulting in a decrease in private property
flooding, however, flooding will still occur

Drainage Master Plan | Class Environmental Assessment Phases 1 & 2 140

Design Alternative 2B:
Retrofit/New Stormwater Management Facilities for
Quality Control

Reduction of peak flows downstream of SWMF’s during minor and
major storm events resulting in a decrease in private property
flooding, however, flooding will still occur

Impact on Existing
Storm Sewer System

Increase/Decrease of flow to local
and trunk storm sewer throughout
the study area

Reduction in peak flow to local and trunk storm sewers throughout
the study area

Reduction in peak flow to local and trunk storm sewers throughout the
study area

Impact on Existing
Sanitary Sewer System

Severity/Number of conflicts with
existing sanitary sewer/services
Increase/Decrease in stormwater
inflow to sanitary sewer

No conflicts with the existing sanitary sewer system or services

Reduction of stormwater inflow to sanitary sewer during minor and
major storm events

No conflicts with the existing sanitary sewer system or services

Reduction of stormwater inflow to sanitary sewer during minor and
major storm events

Impact on Existing
Water Quality

Improvement/Diminishment of
storm water runoff quality

Improvement in water quality

Improvement in water quality

$  Impact on Existing Severity/Number of conflicts with No impact on existing water mains or services No impact on existing water mains or services
g Water Main existing water main/services O O
o
>
uﬁ Impact on Existing Severity/Number of conflicts with No impact on existing utilities No impact on existing utilities
—= _— existing underground utilities ( ) ( )
©  Utilities 9 9
2
& Impact on Existing Increase/Decrease in the extent and Decrease in flooding of existing transportation system throughout Decrease in flooding of existing transportation system throughout the
Transportation System | frequency of flooding within the the study area; temporary disturbance to local roadway during study area; temporary disturbance to local roadway during
road allowance. Severity of the construction ( 5 construction
disturbance to the transit system
during construction
Impact on Existing Increase/Decrease in flood level Decrease in flood levels and extent of floodplain along the Decrease in flood levels and extent of floodplain along the various
Flood Lines along the creeks and through the 0 various creeks throughout the study area due to decrease flows O creeks throughout the study area due to decrease flows
downtown core
Impact on Parklands Loss/Gain of parkland and/or No loss/gain of parkland and/or greenspace; temporary disturbance No loss/gain of parkland and/or greenspace; temporary disturbance
green space ( 5 to parkland during construction ( , to parkland during construction
Impact on Existing Loss/Gain of vegetation (trees, Minor loss of vegetation (grasses) through SWMF retrofit/construction Minor loss of vegetation (grasses) through SWMF
Vegetation shrubs, etc.) designated C. Opportunity to enhance native plantings 6 retrofit/construction
€ endangered, threatened or special Opportunity to enhance native plantings
GE) concern. Enhancement /
g Diminishment of native species.
; Impact on Fisheries Alteration, disruption and/or C. Reduced erosion and improved water quality will positively impact 0 Reduced erosion and improved water quality will positively impact fish
S within Creek destruction of fish habitat and fish habitat and aquatic features in the various creeks habitat and aquatic features in the various creeks
= aquatic features in various creeks
E Impact on Terrestrial Loss/Gain of wildlife habitat O Opportunity to enhanced wildlife habitat in existing SWMF’s; potential O Opportunity to enhanced wildlife habitat in existing SWMF’s; potential
g Wildlife throughout the study area loss of habitat for construction of new SMWF’s loss of habitat for construction of new SMWF’s




Evaluation Criteria

Social Environment

Impact on
Property Value

How Criteria is Being Assessed

Increase/Decrease in property values
due to the extent and frequency of
flooding

Presence of municipal infrastructure on

Design Alternative 2A:
Retrofit/New Stormwater Management Facilities for
Quantity Control

Increase in property values due to reduced flooding; Alternative does
not remove municipal infrastructure from private property
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Design Alternative 2B:
Retrofit/New Stormwater Management Facilities for Quality
Control

Increase in property values due to reduced flooding; Alternative does
not remove municipal infrastructure from private property

Impact on
Public Safety

Increase/Decrease in potential public
safety hazards due to flooding and
erosion

o

Decrease in potential public safety hazards due to reduction flows,
flooding and erosion during minor/major storm events

>

Decrease in potential public safety hazards due to reduction flows,
flooding and erosion during minor/major storm events

Archeological
and Heritage

Potential contribution to the removal of
archeological resources

Potential contribution to the removal of archaeological resources for
the construction of new SWMF’s

Potential contribution to the removal of archaeological resources for
the construction of new SWMF’s

Economic Environment

Maintenance
Costs

and perform routine maintenance to
municipal drainage systems
Improvement/diminishment of access to
drainage infrastructure

No impact on access to existing drainage infrastructure

o

o

2 g Impacts O

o £

I c

—_ 0

o P -

=

>

B c

S W

(@)
Imp.act on Incrgascej/Declreasebln malhtenance ) Reduction in peak flows and flooding along with an improvement in Reduction in peak flows and flooding along with an improvement in
Drainage required to clear obstructions, repair water quality will decrease maintenance requirements water quality will decrease maintenance requirements
System erosion, remove accumulated sediment,

No impact on access to existing drainage infrastructure

Property and easement acquisition costs

Impact on $20,324,000 $10,181,000
Property

Acquisition

Costs

Impact on Preliminary estimated construction costs $47,755,000 $42,319,000

Construction
Costs

Impact on
Private
Property
Maintenance
Costs

Increase/Decrease in maintenance
required to clear obstructions, repair
erosion, remove accumulated sediment,
and perform routine maintenance on
private property

o 6 o @

Reduction in peak flows and flooding along with an improvement in
water quality will decrease maintenance requirements

¢ 6 6 -

Reduction in peak flows and flooding along with an improvement in
water quality will decrease maintenance requirements

Negative

Positive

Imnact

Neutral Impact

Greatest Greatest




Table 53: Assessment of Improvement Alternatives - Flow Reduction / Water Quality Improvements (continued)

Evaluation Criteria

How Criteria is Being Assessed

Design Alternative 2C:
Lot Level Low Impact Development
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Design Alternative 2D:
Linear Low Impact Development

Impact on Increase/Decrease in the extent and Essentially no reduction of minor/major storm peak flows Minor reduction of minor storm peak flows resulting in the reduction
Existing Private | frequency of private property flooding of frequent nuisance flooding. Insignificant reduction in major system
Property peak flows and flooding

Impact on Increase/Decrease of flow to local and

Existing Storm
Sewer System

trunk storm sewer throughout the study
area

Essentially no reduction of flows to local and trunk storm sewer during
minor/major storm events

Minor reduction of flows to local and trunk storm sewer during minor
storm events, however no significant reduction of flows during major
storm events

Impact on
Existing Sanitary
Sewer System

Severity/Number of conflicts with existing
sanitary sewer/services
Increase/Decrease in stormwater inflow to

No conflicts between lot level LIDs and sanitary sewer system or
services
No reduction of stormwater inflow to sanitary sewer during minor

Potential conflicts between linear LIDs and sanitary sewer system or
services
Reduction of stormwater inflow to sanitary sewer during minor storm

Existing Water
Quality

runoff quality

>

minor storm events

= sanitary sewer storm events events
(0]
£ Impact on Severity/Number of conflicts with existing No conflicts between lot level LIDs and water services Potential conflicts between linear LIDs and water main/services
S Existing Water water main/services O ( 5
S Main
C
— everity/Number of conflicts with existing o conflicts between lot leve s and utilities otential conflicts between linear s and utilities
"; Impact on S ity/Numb f flicts with existi N flicts bet lot | | LID d utiliti Potential flicts bet li LID d utiliti
% Existing Utilities underground utilities
>
e
A  Impact on Increase/Decrease in the extent and No decrease in flooding of the transportation system during Minor decrease in frequent nuisance flooding in localized areas,
Existing frequency of flooding within the road O minor/major storm events 6 however no reduction during major storms
Transportation | allowance. Severity of the disturbance to
System the transit system during construction
Impact on Increase/Decrease in flood level along the No significant decrease in flows during major storm events resulting in No significant decrease in flows during major storm events resulting in
Existing Flood | creeks and through the downtown core O no significant decrease in flood levels in the study area O no significant decrease in flood levels in the study area
Lines
Impact on Loss/Gain of parkland and/or green space No loss/gain of parkland and/or greenspace No loss/gain of parkland and/or greenspace
Parklands O O
Impact on Loss/Gain of vegetation (trees, shrubs, No loss/gain of vegetation No loss/gain of vegetation
Existing etc.) designated endangered, threatened or O O
= Vegetation special concern. Enhancement /
GE) Diminishment of native species.
S Impact on Alteration, disruption and/or destruction of No impact on fish habitat or aquatic features in various creeks Improved water quality and reduced erosion will positively impact fish
§ Fisheries fish habitat and aquatic features in various habitat and aquatic features in various creeks
S within Creek creeks
g Impact on Loss/Gain of wildlife habitat throughout No impacts to wildlife in the study area No impacts to wildlife in the study area
" Terrestrial the study area O O
Z Wildlife
Impact on Improvement/Diminishment of storm water Minor improvement of water quality throughout the study area during Improvement of water quality throughout the study area during minor

storm events

A\



Evaluation Criteria

Social Environment

How Criteria is Being Assessed

Design Alternative 2C:
Lot Level Low Impact Development
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Design Alternative 2D:

Linear Low Impact Development

143

Impact on Increase/Decrease in property values due to No impact on property values Increase in property values due to reduce frequent nuisance flooding
Property the extent and frequency of flooding O during minor storm events, Alternative does not remove municipal
Value o infrastructure from private property

Presence of municipal infrastructure on

private property
Impact on Increase/Decrease in potential public safety No impact on public safety Decrease in potential public safety hazards due to reduction of

Public Safety

hazards due to flooding and erosion

O

frequent nuisance flooding during minor storm events

Cultural Heritage
Environment

Archeological
and Heritage
Impacts

Potential contribution to the removal of
archeological resources

O

No potential contribution to the removal of archaeological resources

O

No potential contribution to the removal of archaeological resources

Economic Environment

Impact on
Drainage
System
Maintenance
Costs

Increase/Decrease in maintenance required
to clear obstructions, repair erosion, remove
accumulated sediment, and perform routine
maintenance to municipal drainage systems
Improvement/diminishment of access to
drainage infrastructure

No impact on the drainage system maintenance costs

Reduction in frequent nuisance flooding and improvement in water

quality will reduce maintenance requirements of storm sewer; increased
maintenance requirements to maintain function of linear LIDs

No impact on access to existing drainage infrastructure

Impact on Property and easement acquisition costs $0 %0

Property

Acquisition

Costs

Impact on Preliminary estimated construction costs $0 $20,017,000

Construction
Costs

Impact on
Private
Property
Maintenance
Costs

Increase/Decrease in maintenance required

to clear obstructions, repair erosion, remove
accumulated sediment, and perform routine
maintenance on private property

O @ @ O

No impact on private property maintenance costs

» & 0 -

Reduction in frequent nuisance flooding and improvement in water

quality will reduce maintenance requirements

Greatest

Negative
Impact

Neutral Impact

Positive
Impact

Greatest




Table 53: Assessment of Improvement Alternatives - Flow Reduction / Water Quality Improvements (continued)

Evaluation Criteria

Impact on

How Criteria is Being Assessed

Increase/Decrease in the extent and

Design Alternative 2E:

Centralized Low Impact Development

Minor reduction of minor storm peak flows resulting in the reduction

Existing Private frequency of private property flooding of frequent nuisance flooding. Insignificant reduction in major system
Property peak flows and flooding
Impact on Increase/Decrease of flow to local and

Existing Storm
Sewer System

trunk storm sewer throughout the study
area

Minor reduction of flows to local and trunk storm sewer during minor
storm events, however no significant reduction of flows during major
storm events

Impact on
Existing Sanitary
Sewer System

Severity/Number of conflicts with existing
sanitary sewer/services
Increase/Decrease in stormwater inflow to

No conflicts between centralized LIDs and sanitary sewer system or
services
Reduction of stormwater inflow to sanitary sewer during minor storm

Existing Water
Quality

water runoff quality

minor storm events

e sanitary sewer events
(0]
£ Impacton Severity/Number of conflicts with existing No potential conflicts between centralized LIDs and water
5 Existing Water water main/services O main/services
S Main
LICJ
= Impact on Severity/Number of conflicts with existing O No potential conflicts between centralized LIDs and utilities
% Existing Utilities underground utilities
>
e
O Impact on Increase/Decrease in the extent and Minor decrease in frequent nuisance flooding in localized areas,
Existing frequency of flooding within the road O however no reduction during major storms
Transportation allowance. Severity of the disturbance to
System the transit system during construction
Impact on Increase/Decrease in flood level along the No significant decrease in flows during major storm events resulting
Existing Flood creeks and through the downtown core O in no significant decrease in flood levels in the study area
Lines
Impact on Loss/Gain of parkland and/or green space
Parklands O No loss/gain of parkland and/or greenspace; temporary disturbance
during construction and maintenance activities
Impact on Loss/Gain of vegetation (trees, shrubs, No loss/gain of vegetation
Existing etc.) designated endangered, threatened O
=  Vegetation or special concern. Enhancement /
é Diminishment of native species
5 Impacton Alteration, disruption and/or destruction No impact on fish habitat or aquatic features in the various creeks
; Fisheries within | of fish habitat and aquatic features in the O
S Creek various creeks
g Impact on Loss/Gain of wildlife habitat throughout No impacts to wildlife in the study area
0 Terrestrial the study area O
Z Wildlife
Impact on Improvement/Diminishment of storm 0 Improvement of water quality throughout the study area during
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Evaluation Criteria

Social Environment

How Criteria is Being Assessed

Design Alternative 2E:

Centralized Low Impact Development

Impact on Increase/Decrease in property values due Increase in property values due to reduce frequent nuisance flooding
Property to the extent and frequency of flooding O during minor storm events, Alternative does not remove municipal
Value . _ infrastructure from private property

Presence of municipal infrastructure on

private property
Impact on Increase/Decrease in potential public Decrease in potential public safety hazards due to reduction of

Public Safety

safety hazards due to flooding and erosion

frequent nuisance flooding during minor storm events

Archeological
and Heritage

Potential contribution to the removal of
archeological resources

No potential contribution to the removal of archaeological resources

Economic Environment

Maintenance
Costs

perform routine maintenance to municipal
drainage systems
Improvement/diminishment of access to
drainage infrastructure

@

o o

£ & Impacts

o £

I c

—_ o0

o =

=

>

B c

S W
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Impact on Incrlease/gecrea§e in maintenance required Reduction in frequent nuisance flooding and improvement in water
Drainage to clear obstructions, repglr erosion, quality will reduce maintenance requirements of storm sewer;
System remove accumulated sediment, and

increased maintenance requirements to maintain function of
centralized LIDs

No impact on access to existing drainage infrastructure

Impact on Property and easement acquisition costs $0

Property

Acquisition

Costs

Impact on Preliminary estimated construction costs $34,350,000

Construction
Costs

Impact on
Private
Property
Maintenance
Costs

Increase/Decrease in maintenance required
to clear obstructions, repair erosion,
remove accumulated sediment, and
perform routine maintenance on private
property

> | & @ &

Reduction in frequent nuisance flooding and improvement in water
quality will reduce maintenance requirements

Greatest

Negative
Impact

Neutral Impact

Positive
Impact

Greatest
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Table 54: Assessment of Improvement Alternatives - Conveyance Capacity Improvements

Evaluation Criteria

How Criteria is Being Assessed

Design Alternative 3A: Culvert/Watercourse/Major

Drainage System Improvements (MDP Recommended
Design Flood Frequency)
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Design Alternative 3B: Culvert/Watercourse/Major
Drainage System Improvements (City Design Flood
Frequency Criteria)

Impact on Increase/Decrease in the extent and Reduction in the extent and frequency of flooding on private property Reduction in the extent and frequency of flooding on private property
Existing Private | frequency of private property flooding

Property

Impact on Increase/Decrease of flow to local and

Existing Storm
Sewer System

trunk storm sewer throughout the study
area

No impact on flow to local and trunk storm sewer

No impact on flow to local and trunk storm sewer

Impact on
Existing Sanitary
Sewer System

Severity/Number of conflicts with existing
sanitary sewer/services
Increase/Decrease in stormwater inflow to
sanitary sewer

Potential conflicts with the existing sanitary sewer system
Reduction in stormwater inflow into the sanitary sewer system during
minor and major storm events

Potential conflicts with the existing sanitary sewer system
Reduction in stormwater inflow into the sanitary sewer system during
minor and major storm events

Existing Water
Quality

runoff quality

water quality

water quality

+—
C
GE) Impact on Severity/Number of conflicts with existing Conflict with the existing water main requiring the water main to be Conflict with the existing water main requiring the water main to be
S Existing Water | water main/services ( 5 lowered at multiple road crossings ( 5 lowered at multiple road crossings
= Main
Z
u Impact on Severity/Number of conflicts with existing Conflict with the existing utilities requiring the utilities to be relocated Conflict with the existing utilities requiring the utilities to be relocated
S . ( 5 ) . ( 5 ) .
8 Existing Utilities underground utilities at multiple road crossings at multiple road crossings
2
& |mpact on Increase/Decrease in the extent and Decrease in the extent and frequency of flooding within the road Decrease in the extent and frequency of flooding within the road
Existing frequency of flooding within the road O allowance during minor/major storms; temporary disturbance to the O allowance during minor/major storms; temporary disturbance to the
Transportation | allowance. Severity of the disturbance to transit system at each road crossing during construction transit system at each road crossing during construction
System the transit system during construction
Impact on Increase/Decrease in flood level along the Decrease in flood levels along the various creeks during minor and Decrease in flood levels along the various creeks during minor and
Existing Flood creeks and through the downtown core O major storm events O major storm events
Lines
Impact on Loss/Gain of parkland and/or green space Q No loss/gain of parkland and/or green space or use thereof Q No loss/gain of parkland and/or green space or use thereof
Parklands
Impact on Loss/Gain of vegetation (trees, shrubs,
Existing etc.) designated endangered, threatened or O Minor loss of vegetation along the various creeks; opportunity to O Minor loss of vegetation along the various creeks; opportunity to
+=  Vegetation special concern. Enhancement / enhance native species along improved channel sections enhance native species along improved channel sections
GE) Diminishment of native species
S Impact on Alteration, disruption and/or destruction of Daylighting watercourses and watercourse improvements will have a Daylighting watercourses and watercourse improvements will have a
§ Fisheries fish habitat and aquatic features in the 6 positive long term impact on fish habitat and aguatic features 6 positive long term impact on fish habitat and aguatic features
Lﬁ within Creek various creeks Alteration and disruption to fish habitat for short term during Alteration and disruption to fish habitat for short term during
= construction construction
5 Impact on Loss/Gain of wildlife habitat throughout Opportunity to enhanced wildlife habitat along improved watercourse Opportunity to enhanced wildlife habitat along improved watercourse
= Terrestrial the study area ( 5 sections ( 5 sections
Z Wildlife
Impact on Improvement/Diminishment of storm water O Daylighting watercourse will provide minor improvement to storm O Daylighting watercourse will provide minor improvement to storm

I—

A\
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Design Alternative 3A: Culvert/Watercourse/Major Design Alternative 3B: Culvert/Watercourse/Major

Evaluation Criteria How Criteria is Being Assessed Drainage System Improvements (MDP Recommended Drainage System Improvements (City Design Flood
Design Flood Frequency) Frequency Criteria)

Impact on Increase/Decrease in property values due to Increase in property values throughout the study area due to Increase in property values throughout the study area due to
*qé)’ Property the extent and frequency of flooding C. reduced flooding during minor and major storms reduced flooding during minor and major storms
= Value
g Presence of municipal infrastructure on
; private property
S Impact on Increase/Decrease in potential public safety Decrease in potential public safety hazards due to reduced flooding Decrease in potential public safety hazards due to reduced flooding and
I Public Safety hazards due to flooding and erosion C. and erosion during minor and major storms C. erosion during minor and major storms
5
%
Archeological Potential contribution to the removal of No archaeological or heritage impacts No archaeological or heritage impacts

and Heritage archeological resources
Impacts

Cultural Heritage
Environment

Impact on Increase/Decrease in maintenance required Reduction in flooding will decrease maintenance requirements Reduction in flooding will decrease maintenance requirements
Drainage to clear obstructions, repair erosion, remove o ] ] o ] ]
System accumulated sediment, and perform routine C. Improved access to existing drainage infrastructure Improved access to existing drainage infrastructure
Maintenance maintenance to municipal drainage systems C.
Costs Improvement/diminishment of access to
drainage infrastructure
c ___
q;_:) IFEnpactton Property and easement acquisition costs Culvert Improvements - $5,756,000 Culvert Improvements - $5,159,000
roperty
§ Acquisition O Watercourse Improvements - $26,463,000 (same as 3B) O Watercourse Improvements - $26,463,000 (same as 3A)
> Costs Trunk storm sewer improvements - $492,000 (same as 3B) Trunk storm sewer improvements - $492,000 (same as 3A)
L — - -
Lé’ ICmpa<t:t Or;_ Preliminary estimated construction costs . Culvert Improvements - $60,294,000 . Culvert Improvements - $56,841,000
onstruction
e Costs Watercourse Improvements - $37,352,000 (same as 3B) Watercourse Improvements - $37,352,000 (same as 3A)
I Trunk storm sewer improvements - $62,648,000 (same as 3B) Trunk storm sewer improvements - $62,648,000 (same as 3A)
| : : -
Impact on Increase/Decrea§e in maintenance required Reduction in flooding will decrease private property maintenance Reduction in flooding will decrease private property maintenance
Private to clear obstructions, repair erosion, remove requirements requirements
Property accumulated sediment, and perform routine C' C.
Maintenance maintenance on private property
Costs

Negative Positive
Impact Neutral Impact Impact

Greatest Greatest
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Preferred Approach

Following a comprehensive review of the alternatives, receipt of all comments from the
interested stakeholders and agencies, and completion of the overall improvement alternatives
evaluation the preferred approach to addressing the drainage deficiencies across the City has
been selected. The preferred approach to address the drainage deficiencies includes the

alternatives outlined in the following sections.

FLOW REDUCTION / WATER QUALITY IMPROVEMENTS
Alternative 2A - Retrofit/New Stormwater Management Facilities for Quantity Control

It is recommended that the City retrofit existing stormwater management facilities and
construct new stormwater management facilities within the City of Barrie to improve water
guantity control, attenuate peak flows and reduce downstream flooding. Alternative 2A is part
of the preferred approach. As such, the individual SWMF retrofit/creation projects identified
under Alternative 2A have been carried forward for further evaluation. A list of the water
quantity SWMF retrofits/creations (individual projects) is provided in Appendix L of this report.
The individual projects are illustrated on Figures 17 through 21 provided in Appendix L.

Alternative 2B - Retrofit/New Stormwater Management Facilities for Quality Control

The City also has the ability to retrofit existing stormwater management facilities and construct
new stormwater management facilities within the City of Barrie to improve watershed water
quality, promote infiltration and improve the water balance. This includes retrofitting existing
dry ponds to include an LID component where feasible or convert the dry ponds to wetlands or
wet ponds with a permanent pool component for enhanced treatment and improved
phosphorus removal. Alternative 2B is part of the preferred approach. As such, the individual
SWMF retrofit/creation projects identified under Alternative 2B have been carried forward for
further evaluation. A list of the water quantity SWMF retrofits/creations (individual projects) is
provided in Appendix L of this report. The individual projects are illustrated on Figures 17

through 21 provided in Appendix L.

Alternative 2C - Lot Level Low Impact Development

The implementation of lot level Low Impact Development (LID) measures on private property
across the City to increase infiltration, improve the water balance and watershed water quality
will provide an overall benefit to the preferred alternatives. The City should promote the use of

rain barrels and implementation of soakaway pits by residents and property owners in the City.

—"""'_
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The promotion of lot level LIDs by the City is carried forward as a general recommendation of

this Drainage Master Plan.

Alternative 2D - Linear Low Impact Development

This study has identified target volumes and areas for the implementation of linear Low Impact
Development (LID) measures within local roadways to attenuate peak flows, promote
infiltration, improve the water balance and watershed water quality throughout the City. The
City should implement perforated pipe systems or infiltration systems as part of local road
reconstruction projects and intensification in the City of Barrie. The target runoff volume
captured in each watershed/drainage area should be consistent with objectives identified in
Table 39. It is understood the City of Barrie is currently developing Low Impact Development
design standards and the linear Low Impact Development (LID) measures implemented should
remain consistent with these standards and the Low Impact Development Stormwater
Management Planning and Design Guide developed by Credit Valley Conservation and Toronto
and Region Conservation. The implementation of linear LIDs on local roads by the City is

carried forward as a general recommendation of this Drainage Master Plan.

Alternative 2E - Centralized Low Impact Development

The implementation of centralized Low Impact Development (LID) measures within suitable
existing parkland throughout the City has been shown to have the ability to attenuate peak
flows, promote infiltration, and improve the water balance and watershed water quality.
Alternative 2E is part of the preferred approach. As such, the centralized LIDs identified under
Alternative 2E have been carried forward for further evaluation. A list of the centralized LIDs
(individual projects) is provided in Appendix L of this report. The individual projects are

illustrated on Figures 17 through 21 provided in Appendix L.

Alternative 3A - Culvert/Watercourse/Major Drainage System Improvements (Previous MDP
Recommended Design Flood Frequency Criteria)

It is recommended that the City implement culvert, watercourse and trunk storm in the study
area to reduce flooding and address safety concerns. For many watersheds the past approved
MDPs have set an appropriate criteria to be met. Alternative 3A is part of the preferred
approach. As such, the individual conveyance capacity projects identified under Alternative 3A
have been carried forward for further evaluation. A list of the conveyance capacity projects is
provided in Appendix L of this report. The individual projects are illustrated on Figures 17

through 21 provided in Appendix L.

7y
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Alternative 3B - Culvert/Watercourse/Major Drainage System Improvements (City Design Flood
Frequency Criteria)

The conveyance improvements were also evaluated comparing the current City design criteria
versus recommended criteria from previous MDPs. In some instances achieving the City design
flood frequency criteria was selected as the preferred approach. For these areas it is
recommended that the City implement culvert, watercourse and trunk storm in the study area
to satisfy the City’s current design flood frequency criteria. Alternative 3B is part of the
preferred approach. As such, the individual conveyance capacity projects identified under
Alternative 3B have been carried forward for further evaluation. A list of the conveyance
capacity projects is provided in Appendix L of this report. The individual projects are

illustrated on Figures 17 through 21 provided in Appendix L.
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Public Consultation - Public Information
Center (PIC#H2)

For the Barrie Drainage Master Plan, public consultation was completed in accordance with the
Municipal Class Environmental Assessment process outlined in the Municipal Engineers
Association (MEA) Municipal Class Environmental Assessment Document (October 2000, as
amended in 2007, 2011 and 2015). The public consultation undertaken leading up to and
including Public Information Centre #2 (PIC#2) for this study is outlined in the following

sections.

NOTICE OF STUDY COMMENCEMENT AND PUBLIC INFORMATION CENTRE

A second Public Information Centre (PIC) was held Tuesday, April 17, 2018 at the South Shore
Centre (205 Lakeshore Drive) to present the preferred approach to addressing the drainage
deficiencies across the City and the drainage projects identified under each preliminary
preferred alternative solution. Attendees were encouraged to provide input / feedback
regarding the study and the preliminary preferred drainage projects presented. Comment
sheets were provided and attendees were encouraged to identify their preferences regarding
the individual drainage projects. The PIC presentation materials are enclosed in Appendix M for

reference.

Prior to the PIC, a Draft Environmental Assessment document was made available for public
review at the City of Barrie Clerk’s Office and City of Barrie Engineering. The document was
also made accessible via the City’'s webpage. A notification letter was distributed to local
residents and stakeholders presenting the preferred approach and notifying them of the PIC.
The notification included a copy of the PIC comment sheet to provide everyone with an
opportunity to provide input / comments regarding the study. The notification letter is

enclosed in Appendix M for reference.

At the second Public Information Centre, the preliminary preferred alternative solutions were
presented to the public. This included the preferred overall approach, the citywide general
recommendations and the individual drainage solutions (projects) developed to address
identified drainage deficiencies. The preliminary preferred alternative solutions presented at

PIC#2 are enclosed in Appendix M for reference.

RESULTS OF PUBLIC CONSULTATION

The Mandatory Public Information Centre (PIC#2) was attended by 74 interested stakeholders

and 39 written comments were provided. A copy of the comments received are available in

I—

7y



Drainage Master Plan | Class Environmental Assessment Phases1& 2 152

Appendix M for reference. Through the written comments, a number of attendees identified
specific drainage issues they have witnessed. Several of the comments related to drainage
issues that were previously identified and have a proposed improvement alternative. These
comments have been considered in finalizing the Preferred Alternative Solution for these areas.

Of note, two additional drainage issues were identified as follows:
. 10 Elizabeth Street - municipal drainage crossing private property;

= 140 Lockhart Drive - municipal drainage infrastructure crossing private property resulting
in flooding.;

The remaining comments were largely related to individual property acquisition concerns or lot

grading and development issues outside the scope of this project.
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14 Individual Drainage Project Evaluation

Following Public Information Center #2, the individual projects identified under each
recommended Alternative Solution presented in Section 12 were evaluated on a watershed by
watershed basis with respect to their impact on the physical, natural, social, cultural and
economic environments presented in Section 3. The evaluation considered feedback/input

received from the public and interested stakeholders at PIC #2.

To assess the effectiveness of the individual drainage projects considered, the existing
conditions minor and major drainage system models of the study area have been revised to
include the proposed projects. The results of the analysis, specifically the reductions in peak
flows, reduction in phosphorus loading rates, and flooding impacts under each improvement

alternative are discussed in the subseguent sections.

For select projects, specifically Schedule B projects, several options were evaluated to establish
the option that produced the greatest positive impact on the project environments. The

evaluation of each option is presented on the subsequent sections.

Qualitative and guantitative evaluations were completed allowing for a comparative evaluation
of the pros and cons associated with each project. The evaluation is focused on the ability of
the individual projects to adequately address the problem statement, and in doing so, provide a
solution that is consistent with the requirements of the governing policies. The individual

project evaluation completed is provided in the following table.



Table 55: Qualitative Individual Project Evalaution Summary

Recommended Project

Feasible Project (Conditional)

Not Recommended/Not Feasible

Kidd's Creek
Watershed (Refer to
Figure 18)

Reduction in phosphorus, frequent nuisance flooding,

@

Moderate capital costs and potential cost savings,

Minor property disruption, public safety improvements and

1 SWMF Retrofit No. 11 (KD06) : Ci ) o L O e O Fishery improvements and minor tree removal. { 5
and erosion. with a major increase in maintenance costs. archeological impacts.
N . . .
(" Reauctlop in phosphorus, frequent nuisance flooding, M|npr capital costs and major increase in Minor property 3|srupt|oq, minor public safety improvements, Improved quality of fisheries.
and erosion. maintenance costs. and moderate archeological impacts.
2 SWMF Retrofit No. 18 (KD05) O Reduction in major system flooding. O M|npr capital costs and a minor reduction in O Major property disturbance, moderate pl.Jb"C. safety O Minor tree removal. O
maintenace costs. improvements, and moderate archeological impacts.
Reduction in phosphorus, frequent nuisance flooding, Minor capital costs and a major increase in Major property disturbance, moderate public safety ' . .
) . . S O Fishery improvements and minor tree removal.
and erosion. maintenance costs. improvements, and moderate archeological impacts.
) d d blic saft . L
3 SWMF Retrofit No. 13 (KD03) 0 Rei uct|op in phosphorus, frequent nuisance flooding, Mmor cap|ta cpsts and potential savings with a major Minor property |srupt|oq, minor public sa ety improvements, Improved quality of fisheries. O
and erosion. increase in maintenance costs. and moderate archeological impacts.
4 Watercourse Improvement No. 1 6 Reduction in ersion potential. Minor capital costs and no maintenance costs. O Mlnor [ eI e B T 1 el O Az |mprovements, IMELEED t_ree rgmgval, minor impact on O
impacts. natural heritage resources, and minor wildlife enhancement.
5 Culvert Improvement No. 13 O Reduction in localized flooding and erosion. O M|npr capital costs and a minor reduction in (. Mlnor property disturbance and moderate public safety O Flshery improvements anq minor tree removal, impact on natural 0
maintenace costs. improvements. heritage resources, and wildlife enhancement.
. . Reduction in phosphorus, frequent nuisance flooding, Minor capital costs and a major increase in Minor property disruption and moderate archeological Fishery improvements and moderate impact on natural heritage
6 Sunnidale Park Centralized LID . ) . .
and moderate decrease in erosion. maintenance costs. impacts. resources.
0 Reduction in phosphorus, widespread flooding, and O Minor capital costs and a major increase in O Minor property disruption, minor public safety improvements, Ci Fishery improvements, major tree removal, minor impact on natural O
' moderate decrease in erosion. maintenance costs. and moderate archeological impacts. heritage resources, and major wildlife degradation.
7 SWMF Creation No. 17 - - —— - ~ : - - -
. o Minor capital costs and a major increase in . ) Fishery improvements and moderate impact on natural heritage
Minor reduction in phosphorus. . Minor property disturbance.
maintenance costs. resources.
161 Watercourse Improvement No. 34 6 Reduction in ersion potential. G The need for maintenance costs is eliminated. G Moderate archeological impact. O FETEY |mprovements, TG t_ree rgmgval, minor impact on
natural heritage resources, and minor wildlife enhancement.
162A  |Trunk Storm Sewer No. 9 (Option 1) O Reduction in widespread flooding and erosion. O Minor caplF EIETES gnd pptentlal savings with a O Mlnor (D8 IS e, [TELEIE quhc. BT O Minor impact on natural heritage resources. ( 5
moderate increase in maintenace costs. improvements, and moderate archeological impacts.
1628 Trunk Storm Sewer No. 9 (Option 2) O Reduction in widespread flooding and erosion. O Minor capl.tal costs gnd pptentlal savings with a O Moderate prop.erty.dlsturbance, public safety improvements, O Moderate tree removal and minor impact on natural heritage O
moderate increase in maintenace costs. and archeological impacts. resources.
162C  [Trunk Storm Sewer No. 9 (Option 3) O Reduction in widespread flooding and erosion. O Minor capl.t al costs gnd pptentlal savings with a O Moderate prop.erty.dlsturbance, public safety improvements, O Minor tree removal and minor impact on natural heritage resources. O
moderate increase in maintenace costs. and archeological impacts.
162D Trunk Storm Sewer No. 9 (Option 4) Reduction in widespread flooding and erosion. O M.oderate capltal.costs anq minor potential savings O Mlnor property disturbance, moderate pl.Jb"C. safety O Minor impact on natural heritage resources. O
with a moderate increase in maintenace costs. improvements, and moderate archeological impacts.
o ) . ) d d disturb: d blic saft
8A Culvert Improvement No. 16 G Reduction in localized flooding and efosion. O M|npr capital costs and a minor reduction in Major property disturbances and minor public safety F|shery |mprpv§ments, minor impact on natural heritage resources, O
maintenace costs. improvements. and minor wildlife enhancement
162A  |Trunk Storm Sewer No. 9 O Reduction in widespread flooding and erosion. O Minor caplF EIETES gnd pptentlal e O Mlnor [T OB T quhc. Y O Minor impact on natural heritage resources. O
moderate increase in maintenance costs. improvements, and moderate archeological impacts.
163 Watercourse Improvement No. 2 O Reduction in erosion potential. O Minor capital costs and maintenance is not required. O Major (IO T BT GE quhc. Y O Flshery improvements anq minor [N TSI METE O
improvements, and moderate archeological impacts. heritage resources, and wildlife enhancement.
Improvements in Combination (Option 1) O Reduction in widespread flooding and erosion. 6 Moderate‘ capltal cost§ Wlth_mlnor potential savings O Major property disturbance, moderate pgbllg safety O Flshery improvements anq minor tree removal, impact on natural 0
and a major increase in maintenance costs. improvements, and moderate archeological impacts. heritage resources, and wildlife enhancement.
8B Culvert Improvement No. 16 O Reduction in localized flooding and erasion. O M|npr capital costs and a minor reduction in O Major property disturbances and minor public safety O Flshery |mprpv§ments, minor impact on natural heritage resources, G
maintenace costs. improvements. and minor wildlife enhancement
163 Watercourse Improvement No. 2 O Reduction in erosion potential. O M‘In(l)r capital costs and the need for maintenance is O Major property disturbance, moderate qullg safety O Flshery improvements anq minor tree removal, impact on natural O
eliminated. improvements, and moderate archeological impacts. heritage resources, and wildlife enhancement.
164 Culvert Improvement No. 17 O Reduction in localized floading and erosion. O M|npr capital costs and a minor reduction in O Mapr property disturbances and moderate improvements to O Flshery improvements anq minor tree removal, impact on natural O
maintenace costs. public safety. heritage resources, and wildlife enhancement.
Improvements in Combination (Option 2) O Reduction in localized floading and erosion. G M‘In(l)r capital costs and the need for maintenance is Major property disturbance, moderate qullg safety O Flshery improvements anq mpderate tree removal, impact on natural O
eliminated. improvements, and moderate archeological impacts. heritage resources, and wildlife enhancement.
disturb: d mod bic saf o )
9 Culvert Improvement No. 18 6 Redgctlon in localized flooding and minor reduction in O M|npr capital costs and a moderate reduction in C' Mlnor property disturbance and moderate public safety Minor impact on natural heritage resources. 0
erosion. maintenace costs. improvements.
10 Watercourse Improvement No. 3 O Reduction in erosion potential. O Minor capital costs and maintenance is not required. G Major [DE S EIET BEES, [ITEEEIET qu"c. B O Flshery mprovements anq minor e TR e i 6
improvements, and moderate archeological impacts. heritage resources, and wildlife enhancement.
Reduction in localized flooding and and a minor Minor capital costs and a moderate reduction in Moderate property disturbance, public safety improvements, Fishery improvements, minor impact on natural heritage resources,
165 Watercourse Improvement No. 25 . ) ) . L ) .
increase in erosion. maintenance costs. and archeological impacts. and habitat creation.
166 Culvert Improvement No, 145 O Reduction in localized flooding. O M|npr capital costs and a moderate reduction in Moderate property disturbance and public safety O Flshery |mpr9v§ments, minor impact on natural heritage resources, O
maintenance costs. improvements. and minor wildlife enhancement
Reduction in localized flooding and and a minor - Minor capital costs and a moderate reduction in Minor property disturbance, moderate public safety Fishery improvements, minor impact on natural heritage resources,
167 Watercourse Improvement No. 26 . ) ) . . L . .
increase in erosion. maintenance costs. improvements, and moderate archeological impacts. and habitat creation.
11A Trunk Storm Sewer No. 11, O Reduction in localized flooding. O M|npr capital costs and a moderate reduction in Mlnor property disturbance and moderate public safety O Flshery |mpr9v§ments, minor impact on natural heritage resources, O
maintenance costs. improvements. and minor wildlife enhancement
. o . Reduction in widespread flooding and a minor Moderate capital costs and a major reduction in Moderate property disturbance, public safety improvements, Fishery improvements, minor impact on natural heritage resources,
Improvements in Combination (Option 1) . ; ) . T . .
increase in erosion. maintenance costs. and archeological impacts. and habitat creation.
11B Trunk Storm Sewer No. 11 (Option 2) 6 Reduction in widespread flooding. O Major capital costs and a moderate reduction in O Moderate property disturbance, public safety improvements, O Fishery improvements and minor impact on natural heritage O

maintenance costs.

and archeological impacts.

resources.




Table 55: Qualitative Individual Project Evalaution Summary

Recommended Project

Feasible Project (Conditional)

Not Recommended/Not Feasible

Bunkers Creek
Watershed (Refer to
Figure 18)

G Moderate capital costs with minor potential savings
al

Minor property disturbance, moderate public safety

ﬁshery improvements and minor impact on natural heritage

Improvements in Combination (Option 1)

Reduction in widespread flooding.

maintenance costs.
Moderate capital costs and reduction in maintenance
Costs.

improvements.
Major property disturbance, moderate public safety
improvements, and moderate archeological impacts.

Fishery improvements, minor tree enhancement, minor impact on
natural heritage resources, and a habitat creation.

Minor capital costs and a moderate reduction in

Minor property disturbance and moderate public safety

1 SWME Retrofit No. 10 (BK03) Redtrctron in phosphorus, widespread flooding, and  caf . _ ! ublic
erosion. nd a major increase in maintenance costs. improvements, and moderate archeological impacts. resources.
o ) ) C j d dred disturb: d mod bic saf o )
O Reduction in widespread flooding and erosion. Moderate capital costs and reciction in maintenance Mrnor property disturbance and moderate public safety Minor impact on natural heritage resources.
32 Trunk Storm Sewer No. 1 S : : : costs. . o improvements. .
™ Reduction in widespread flooding and an increase in ™ Moderate capital costs and reduction in maintenance Minor property disturbance and moderate public safety . L .
X . Minor tree removal and minor impact on natural heritage resources.
erosion. COSts. improvements.
3 Gibbon Park Centralized LID O Reaoctron in phosphorus and frequent nuisance C i Mrnor capital costs and a major increase in Mrnor property distrbance and moderate archeological Improved quality of fisheries.
flooding. manitenace costs. impact.
34 Watercourse Improvement No. 4 O Reduction of erosion potential. Minor capital costs and maintenance is not required. Mrnor e S C I SR e Frsrrery improvements ano minor [N TSI N E
impact. heritage resources, and wildlife enhancement.
35 Watercourse Improvement No. 5 O Reduction of erosion potential. Minor capital costs and maintenance is not required. Mrnor e S I SR e Frsrrery improvements ano minor [N TSI IEE
impact. heritage resources, and wildlife enhancement.
36 Culvert Improvement No. 143 O Reduction in localized flooding and erosion. Minor reduction in maintenance costs. m;g\/@;ﬁg GRS MR e ) Minor impact on natural heritage resources.
37 Culvert Improvement No. 142 O Reduction in localized flooding and erosion. Minor reduction in maintenance costs. m;g\/ﬂ;ﬁg GRS M e 20 Minor impact on natural heritage resources.
38 Culvert Improvement No. 141 6 Reduction in localized flooding and erosion. Minor reduction in maintenance costs. Mrnor el O T T L P B Minor impact on natural heritage resources.
improvements.
o . ) Moderate capital costs and a major increase in Major property disturbances, moderate public safety Fishery improvements, moderate tree removal, minor impact on
Reduction in phosphorus and widespread flooding. ) . . . . )
maintenance costs. improvements, and moderate archeological impacts. natural heritage resources, and a habitat creation.
SWMF Retrofit No. 94 / SWMF Retrofit No. . . . Moderate capital costs and a major increase in Major property disturbances, moderate public safety Fishery improvements, minor tree removal, minor impact on natural
39 Reduction in phosphorus and widespread flooding. . . o ) ) i
72 maintenance Ccosts. improvements, and moderate archeological impacts. heritage resources, and a habitat creation.
Reduction in phosphorus and widespread flooding. Minor reduction in maintenance cosis. Moderate public safety improvements and archeological Fishery rmproverrrents, minor impact on natural heritage resources,
impacts. and habitat creation.
Reduction in localized flooding and an increase in Moderate capital costs and reduction in maintenance Major property disturbance, moderate public safety Fishery improvements, minor tree enhancement, minor impact on
168 Watercourse Improvement No. 7 ) . o . . .
erosion. COSts. improvements, and moderate archeological impacts. natural heritage resources, and a habitat creation.
40A Trunk Storm Sewer No. 2 O Reduction in localized flooding and erosion. Minor capital costs and a moderate reduction in Minor property disturbance and moderate public safety Minor impact on natural heritage resources.

O CH OO OCH|ICOCe Ceolrww»3|CICLICCO

40B Trunk Storm Sewer No. 2 (Option 2) Reduction in widespread flooding and erosion. . . Minor impact on natural heritage resources.
maintenance costs. improvements.
40C Trunk Storm Sewer No. 2 (Option 3) Reduction in widespread flooding and erosion. Moderate capital costs and reduction in maintenance Moderate property disturbance and public safety Minor impact on natural heritage resources.
costs. improvements.
41 Watercourse Improvement No. 8 Reduction in erosion potential. Minor capital costs and maintenance is not required. Moderate property disturbance and archeological impact. Frsrrery mprovements ano minor R AT T
heritage resources, and wildlife enhancement.
42 Pond Retrofit No. 95 (Milligan's Pond) No net change. Minor capital costs and maintenance is not required. Mrnor [ B S T e S e e Frsrrery mprovements ano minor e TR i
impact. heritage resources, and wildlife enhancement.
53 Culvert Improvement No. 22 Reduction in localized flooding and and erosion. Mrnor capital costs and a major reduction in Moderate property disturbance and public safety Frsrrery improvements ano minor tree removal, impact on natural
maintenance costs. improvements. heritage resources, and wildlife enhancement.
o I . . Moderate capital costs and a major reduction in Moderate property disturbance and public safety Fishery improvements and minor tree removal, impact on natural
Reduction in localized flooding and and erosion. ) . . -
44 Culvert Improvement No. 23 maintenance costs. improvements. heritage resources, and wildlife enhancement.
’ Reduction in localized flooding and an increase in Minor capital costs and a major reduction in Moderate property disturbance and public safety Fishery improvements and minor tree removal, impact on natural
erosion. maintenance costs. improvements. heritage resources, and wildlife enhancement.
G L ) ) ) d d h d
45 Culvert Improvement No. 24 Reduction in localized flooding and and erosion. Mo. erate capital costs and a major reduction in Mo erate property disturbance and public safety Frs_ ery improvements an  minor tree removal, Impact on natural
maintenance costs. improvements. heritage resources, and wildlife enhancement.
5 Watercourse Improvement No. 27 O Reduction in localized flooding and and erosion. Mrnor capital costs and a major reduction in Moderete property dlsturbance and archeological impacts, Frsrrery improvements ano minor tree removal, impact on natural
i maintenance costs. and minor public safety improvements. heritage resources, and wildlife enhancement.
) Reduction in phosphorus, nuisance flooding, and Minor capital costs and a major increase in Minor property disruption, minor public safety improvements, Fishery improvements and moderate impact on natural heritage
47 SWMF Retrofit No. 15 (DY02) ) . -
erosion. manitenace costs. and moderate archeological impacts. resources.
48 Cloughley Park Centralized LID O Reduction in phosphorus and nuisance flooding. m:{:{;ﬁfg&i‘s BT TEEESe Minor property disturbance and archeological impacts. Improved quality of fisheries.
19 Watercourse Improvement No. 29 O Reduction in localized flooding and erosion. Mrnor capital costs and a minor reduction in Mrnor property disruption and moderate archeological Frsrrery improvements ano major tree removal, Impact on natural
maintenace costs. impacts. heritage resources, and wildlife enhancement.
Dyments Creek — - - - - - - - - - - - - : -
) Reduction in phosphorus, widespread flooding, and Moderate capital costs with major potential savings Major property disturbance, moderate public safety Fishery improvements and major tree removal, impact on natural
Watershed (Refer to 181 SWMF Retrofit No. 78 . - L . S ) Lo
Figure 18) erosion. and a minor increase in maintenance costs. improvements, and moderate archeological impacts. heritage resources, and major wildlife enhancement.
18 Culvert Improvement No. 28 O Reduction in localized flooding and erosion. Mrnor capital costs and a major reduction in Mrnor property disturbance and moderate public safety Fishery improvements and minor impact on natural heritage
maintenance costs. improvements. resources.
183 Watercourse Improvement No. 9 O Reduction in localized flooding and an increase in Moderate capital costs and a major reduction in Moderate property disturbance and archeological impact. Fishery improvements, major tree removal, and minor impact on

Improvements in Combination

erosion.
Reduction in phosphorus, widespread flooding, and
erosion,

Y

maintenance costs.
Moderate capital costs with major potential savings

and a major reduction in maintenance costs.

IO COH OO0 CIOREICO OLOeeCIOCH(»

56903 ClerrroreCererreeCCCHIHRHHC

Major property disturbance, moderate public safety

improvements, and moderate archeological impacts.

O

natural heritage resources and wildlife enhancement.
Fishery improvements, major tree removal, minor impact on natural
heritage resources, and major wildlife enhancement.

‘boooooooqooooooooooooqoooooooqp




Table 55: Qualitative Individual Project Evalaution Summary

Recommended Project

Feasible Project (Conditional)

Not Recommended/Not Feasible

Minor capital costs and a moderate reduction in

Minor property disturbance and moderate public safety

)

ﬁshery improvements and minor impact on natural heritage

Moderate capital costs and a major increase in

Moderate property disturbance and archeological impacts,

Fishery improvements and minor impact on natural heritage

50 Culvert Improvement No. 29 @ Reduction in localized flooding and and erosion. O . . O O
maintenance costs. improvements. resources.
51 Watercourse Improvement No. 10 O Reduction in localized flooding and and erosion. O Moderate capital costs and a major reduction in (‘ Moderate property drsturbance and archeological impacts, O Frshery |mprovements, minor impact on natural heritage resources, O
maintenance costs. and minor public safety improvements. and minor wildlife enhancement.
L ) . ) Moderate capital costs and a mionr reduction in Moderate property disturbance and archeological impacts, Fishery improvements and minor impact on natural heritage
Reduction in localized flooding and and erosion. . . ) )
maintenance costs. and minor public safety improvements. resources.
52 Culvert Improvement No. 30 5 - P - . : ’ : : . : : S .
o ’ . . Moderate capital costs and a mionr reduction in Minor property disruption, minor public safety improvements, Fishery improvements and minor impact on natural heritage
Reduction in localized flooding and and erosion. ) S
maintenance costs. and moderate archeological impacts. resources.
53 Culvert Improvement No. 31 6 Reduction in localized flooding and and erosion. O Major reduction in maintenance costs. O Mrnor T I T R I S T A B 5 O R e S T A e T A i
improvements. resources.
54 Culvert Improvement No. 33 O Reduction in localized flooding and and erosion. O Major reduction in maintenance costs. @ Mrnor e S T 12T B O AT S N T e e (e [ s O
improvements. resources.
o ) ) ) Minor capital costs and a moderate reduction in Minor property disturbance and minor public safety Fishery improvements and minor impact on natural heritage
Reduction in localized flooding and and erosion. . .
55 Culvert Improvement No. 32 maintenance costs. improvements. resources.
’ o ' . . ) Minor capital costs and a major reduction in Minor property disturbance and moderate public safety Fishery improvements and minor impact on natural heritage
Reduction in localized flooding and and erosion. . .
maintenance costs. improvements. resources.
O Reduction in localized flooding and an increase in O Minor capital costs and a minor reduction in 6 Moderate property disturbance, public safety improvements, 0 Fishery improvements, moderate tree enhancement, minor impact O
erosion. maintenace costs. and archeological impacts. on natural heritage resources, and a habitat creation.
56 Watercourse Improvement No. 11 O Reduction in localized flooding and and erosion. O Moderate capital costs and a mionr reduction in O Moderate prop‘erty.drsturbance, public safety improvements, O Fishery improvements and minor impact on natural heritage O
maintenance costs. and archeological impacts. resources.
O Reduction in localized flooding and an increase in O Minor capital costs and a minor reduction in O Moderate property disturbance, public safety improvements, Fishery improvements, moderate tree enhancement, minor impact
erosion. maintenace costs. and archeological impacts. on natural heritage resources, and a habitat creation.
. ) ; ) Minor caprtal costs and a moderate reguction in disturb: d h
57 Culvert Improvement No. 34 Reduction in localized flooding and and erosion. O . p Mrnor property disturbance and moderate public safety O Fishery improvements and minor impact on natural heritage
( 5 maintenance costs. improvements. resources.
Dyments Creek 169 Culvert Improvement No. 35 6 Reduction in localized flooding and erosion. Minor capital costs and maintenance is not required. C' Mrnor property disturbance and moderate public safely O Fis BTy Impro vements, minor impact on natural heritage resources, .
improvements. and minor wildlife enhancement
Watershed (Refer to ) T ’ . Moderate capital costs with major potential savings Moderate property disturbance, public safety improvements Fishery degradation, moderate tree removal, and minor impact on
Figure 18) 170A  |SWMF Retrofit No. 79 (DY01) O Reduction in widespread flooding and erosion. O - L O T ' ' O ; ' ' O
and a minor increase in maintenance costs. and archeological impacts. natural heritage resources.
58 Culvert Improvement No. 36 O Reduction in localized floading and erosion. O Moderate capital costs and a mionr reduction in O Moderate property disturbance and public safety O Fishery improvements and minor impact on natural heritage O
maintenance costs. improvements. resources.
. - T . . Major capital costs and potential savings with a ) Moderate property disturbance, public safety improvements, Moderate tree removal, minor impact on natural heritage resources,
Improvements in Combination Reduction in widespread flooding and erosion. T T . -
moderate reduction in maintenance costs. and archeological impacts. and minor wildlife enhancement.
169 Culvert Improvement No. 35 O Reduction in localized flooding and erosion, O Minor capital costs and maintenance is not required. (. Mrnor DA S X e Bl D A e O A |morovements, major tree removal, CIE 07 L e 0
improvements. natural heritage resources and wildlife enhancement.
) Increase in phosphorus and reduction in widespread ) Moderate capital costs with major potential savings Minor property disturbance, moderate public safety Fishery improvements, moderate tree enhancement, and minor
170B  |SWMF Retrofit No. 79 (DY01) ' . o . S . .
flooding and erosion. and a moderate reduction in maintenance costs. improvements, and moderate archeological impacts. impact on natural heritage resources.
58 Culvert Improvement No. 36 O Reduction in localized flooding and erosion. O Moderate capital costs and a mionr reduction in O Moderate property disturbance and public safety O Fishery improvements and minor impact on natural heritage O
maintenance costs. improvements. resources.
. o . ) Increase in phosphorus and reduction in widespread Major capital costs and potential savings with a major Moderate property disturbance, public safety improvements, Fishery improvements, moderate tree enhancement, and minor
Improvements in Combination (Option 2) ' . N T . ) -
flooding and erosion. reduction in maintenance costs. and archeological impacts. impact on natural heritage resources and wildlife enhancement.
58 Culvert Improvement No. 36 (Option 3) O Reduction in localized floading and erosion. O Moderate capital costs and a mionr reduction in 6 Moderate property disturbance and public safety O Fishery improvements and minor impact on natural heritage O
maintenance costs. improvements. resources.
) . . . . ) ) . Minor public safety improvements and moderate Fishery improvements and minor tree removal, impact on natural
59 Watercourse Improvement No. 12 Decrease in erosion potential. Minor capital costs and maintenance is not required. o . -
archeological impacts. heritage resources, and wildlife enhancement.
60 Culvert Improvement No. 37 O Reduction in localized flooding and erosion. O Moderate capital costs and reduction in maintenance C' Mrnor property disturbance and moderate public safety O Frsrrery improvements and minor tree removal, impact on natural 0
costs. improvements. heritage resources, and wildlife enhancement.
61 Culvert Improvement No. 38 O Reduction in localized flooding and erosion. O Mrnor capital costs and a moderate reduction in O Moderate property disturbance and minor public safety O Frsrrery improvements and minor tree removal, impact on natural O
maintenance costs. improvements. heritage resources, and wildlife enhancement.
62 Culvert Improvernent No. 39 O Reduction in localized flooding and erosion. O Moderate capital costs and reduction in maintenance O Moderate property disturbance and public safety Frshery |mprovements, minor impact on natural heritage resources, O
costs. improvements. and minor wildlife enhancement
63 Watercourse Improvement No. 28 O Reduction in localized flooding and efosion. O Mrnor capital costs and a minor reduction in O Minor pubtrc safety improvements and moderate O Frsrrery improvements and minor tree removal, impact on natural O
maintenace costs. archeological impacts. heritage resources, and wildlife enhancement. =
1 Culvert Improverment No. 41 O Reduction in localized flooding and efosion. O Mrnor capital costs and a minor reduction in O Mrnor property disturbance and minor public safety O Fishery improvements and minor impact on natural heritage 0
maintenace costs. improvements. resources.
13 Culvert Improvement No. 42 O Reduction in localized flooding and erosion. O Mrnor capital costs and a minor reduction in O Mrnor property disturbance and minor public safety O Fishery improvements and minor impact on natural heritage 0
maintenace costs. improvements. resources.
Hotchklse Creek 16 Culvert Improvement No. 44 O Reduction in localized flooding and erosion O Moderate reduction in maintenance costs. O Mrnor e O R e e e T T AP 5 O Minor impact on natural heritage resources. C'
(Refer to Figure 20) improvements.
0 Reduction of phosphorus, localized flooding, and C‘ Moderate capital costs and a major increase in O Moderate property disturbance and archeological impacts, Fishery improvements, minor impact on natural heritage resources, O
17 SWME Retrofit No. 44 erosion. maintenance costs. and minor public safety improvements. ( 5 and a habitat creation.

Reduction in phosphorus, nuisance flooding, and
Q erosion.

maintenance Ccosts.

and minor public safety improvements.

resources.




Table 55: Qualitative Individual Project Evalaution Summary

Recommended Project

Feasible Project (Conditional)

Not Recommended/Not Feasible

18 Culvert Improvement No. 46 @ Reduction in localized floading and erasion. O Mrnor capital costs and a minor reduction in O Mrnor property disturbance and minor public safety O Minor impact on natural heritage resources and minor wildlife O
maintenace costs. improvements. enhancement.
19 SWME Retrofit No. 81 0 Reduction in widespread flooding and erosion. O Major calprtall costs wrth moderate potential savnigs O Moderate prop_ert)r disturbance, public safety improvements, (" Fishery |mprovements, major tree enhartcement, minor impact on .
and a minor increase in maintenance costs. and archeological impacts. natural heritage resources, and major wildlife enhancement.
20 SWME Retrofit No. 96 0 Reduction in widespread flooding and erosion. O Moderate caprtal costs and potential savings with a O MaJor property disturbance, moderate pdblro safety O Fishery |mprovements, minor treeenhartcement, minor impact on O
minor increase in maintenance costs. improvements, and moderate archeological impacts. natural heritage resources, and minor wildlife degradation.
21 Culvert Improvement No. 135 O Reduction in localized flooding and erosion. O Moderate capital costs and a major reduction in O Moderate property disturbance and public safety Frstrery improvements and minor tree removal, impact on natural ("
maintenance costs. improvements. heritage resources, and wildlife enhancement.
2 Culvert Improvement No. 48 O Reduction in localized flooding and erosion. O Moderate capital costs and a major reduction in O Moderate property disturbance and public safety O Frshery |mprovements, minor impact on natural heritage resources, C'
maintenance costs. improvements. and minor wildlife enhancement
6 Reduction in phosphorus, localized flooding, and an O Minor capital costs and a moderate reduction in O Moderate property disturbance, public safety improvements, O Fishery improvements, minor impact on natural heritage resources, O
increase in erosion. maintenance costs. and archeological impacts. and a habitat creation.
23 Watercourse Improvement No. 6 O Reduction in localized floading and erasion. O Moderate capital costs and reduction in maintenance O Mrnor property disturbance, moderate poblro safety O Frshery |mprovements, minor impact on natural heritage resources, O
costs. improvements, and moderate archeological impacts. and minor wildlife enhancement
o ) . . Moderate capital costs and reduction in maintenance s Minor property disturbance, moderate public safety Watercourse enclosure, minor impact natural heritage resources,
Reduction in localized flooding and erosion. . . S : :
Costs. improvements, and moderate archeological impacts. and habitat destruction
o ) ) ) disturb: d mod blic saf
‘ 24 Culvert Improvement No. 49 O Reduction in localized flooding and erosion. O Mrnor capital costs and a moderate reduction in C‘. Mrnor property disturbance and moderate public safety Fis| ery |mprovements, minor impact on natural heritage resources, 0
Hotchkiss Creek maintenance costs. improvements. and minor wildlife enhancement
(Refer to Figure 20) G Reduction in phosphorus, localized flooding, and an O Minor capital costs and a moderate reduction in O Moderate property disturbance, public safety improvements, 0 Fishery improvements, moderate tree enhancement, minor impact 0
25 Watercourse Improvement No. 13 increase in erosion. maintenance costs. o . < artd archeologrcal impacts. i on natural heritage resources, and a habitat creation.
. ) . . Moderate capital costs and reduction in maintenance Minor property disturbance, moderate public safety Fishery improvements, minor impact on natural heritage resources,
Reduction in localized flooding and erosion. . S ’ o
Costs. improvements, and moderate archeological impacts. and minor wildlife enhancement
) o ) ) d disturb blic saf
2% SWMF Retrofit No. 48 (HT13) O Reduction in phosphorus and widespread flooding. O Moderate caprtal_ costs wrth minor potential savings 0 Major property disturbances, minor pu ic sal ety O Frs‘ ery improvements, major tree removal, minor impact on natural 0
and a moderate increase in maintenance costs. improvements, and moderate archeological impacts. heritage resources, and major wildlife degradation.
97 Culvert Improvement No. 50 O Reduction in localized flooding. O Mrnor capital costs and a moderate reduction in O Moderate property disturbance and minor public safety O Frstrery improvements and minor tree removal, impact on natural O
maintenance costs. improvements. heritage resources, and wildlife enhancement.
Improvements in Combination (Option 1) O Reduction in phosphorus and widespread flooding. O Moderate caprtal. costs Wrth minor potential savings 0 Major property disturbances, minor publrc satety O Frstrery improvements, major tree removal, minor impact on natural .
and a moderate increase in maintenance costs. improvements, and moderate archeological impacts. heritage resources, and major wildlife degradation.
97 Culvert Improvement No. 50 (Option 2) O Reduction in localized flooding. O Mrnor capital costs and a moderate reduction in O Moderate property disturbance and public safety O Frst_rery improvements and minor tree removal, impact on natural O
maintenance costs. improvements. heritage resources, and wildlife enhancement.
. ) . . ) . ) ) d h d
28 Watercourse Improvement No. 14 6 Decrease in erosion potential. Minor capital costs and maintenance is not required. O Mo erate property drsturbance IR Z T O F'S. ery Improvements an ! minor R S T TE
and minor public safety improvements. heritage resources, and wildlife enhancement.
29 Allandale Heights Park Centralized LID O Reduction in phosphorus and nuisance flooding. O m:;:ezaﬁiaggts;s IR A TEEEES ( ’ Minor property disturbance and archeological impacts. ( ’ Improved quality of fisheries. ( ’
30 Trunk Storm Sewer No. 10 O Reduction in widespread flooding and erosion. O e 2] coets a.“d potentral SR O Mrnor e S e T A7 A By O Improved quality of fisheries. O
8 moderate reduction in maintenance costs. improvements.
164 Greenfield Park Centralized LID O Reduction in phosphorus and nuisance flooding. O Mrnor e o eee=al O Mrnor [TE O e 23 P R CE e 22 O Fishery improvements and minor tree removal. O
Huronia Creek manitenace Costs. _ . impacts. : : ' _
Drainage Area (Refer 184 SWMF Retrofit No. 85 (HR03) O Reduction in phosphorus. O Mrnor capial costs and a minor increase in O Moderate property disturbance and archeological impact. O Frstrery mprovements, major tree removal, minor impact on natural O
to Figure 21) maintenance costs. heritage resources, and minor wildlife degradation.
185 SWMF Retrofit No. 28 (HR01) O Reduction in phosphorus. O Mrnor capital costs and a minor increase in O Moderate property disturbance and archeological impact. O Frshery impro vements, minor impact on natural heritage resources, O
maintenance costs. | and minor wildlife degradation.
64 Mapleton Park Centralized LID 6 Reduction in phosphorus and nuisance flooding. O Mrnor I eSS S i A ECESE O Mrnor [0l I e eI 728 B ) Improved quality of fisheries. O
manitenace costs. impacts.
65 Harvie Park Centralized LID O Reduction in phosphorus and nuisance flooding. O Mrnor capial costs and a major increase in O Mrnor property disruption and moderate archeological Improved quality of fisheries. O
manitenace costs. impacts.
66 Montserrand Park Centralized LID O Reduction in phosphorus and nuisance flooding. O Mrnor EEI s A L A THEEESE G Mrnor [ B D T e S G e O Fishery improvements and minor tree removal. O
Whiskey Creek manitenace costs. impact.
Watershed (Refer to O Reduction in phosphorus, widespread flooding, and O Minor capital costs with major potential savings and a O Moderate property disturbance, public safety improvements, O Fishery improvements, major tree removal, moderate impact on
Fi 19 67 SWME Retrofit No. 42 erosion. major increase in maintenance costs. and archeological impacts. natural heritage resources and moderate wildlife degradation. ( 5
igure 19) ' Reduction in phosphorus, widespread flooding, and O Minor capital costs with major potential savings and a O Moderate property disturbance, public safety improvements, O Fishery improvements, major tree removal, moderate impact on
erosion. minor increase in maintenance costs. and archeological impacts. natural heritage resources and moderate wildlife degradation.
o ) ) ) d d disturb: h h
68 Culvert Improvement No. 53 Reduction in localized flooding and erosion. 6 Mrnor capital costs and a major reduction in O Mrnor property disturbance and moderate public safety O Fis| ery |mprovements, minor impact on natural heritage resources, Y
maintenance costs. improvements. and minor wildlife enhancement w
69 SWMF Retrofit No. 92 (WK05) O Reduction in phosphorus and erosion. O Mrnor I B A L A THEEE SR O Moderate archeological impact. O Frstrery improvements, major ree removal, G T e O
.4 . manitenace costs. heritage resources and wildlife degradation.




Table 55: Qualitative Individual Project Evalaution Summary

Recommended Project

Feasible Project (Conditional)

Not Recommended/Not Feasible

Whiskey Creek
Watershed (Refer to
Figure 19)

Minor capital costs and a moderate reduction in

Fishery improvements, minor impact on natural heritage resources,

A
70 Culvert Improvement No. 54 Reduction in localized flooding and erosion. O maintenance costs. o Moderate public safety improvements. O and minor wildlite enhancement .
o ) : . : . Moderate public safety improvements and archeological Fishery improvements and minor tree removal, impact on natural A
171 Watercourse Improvement No. 15 O Reduction in localized flooding and erosion. O Minor capital costs. o ) puol ty Improv o O ST fy improv ami el P u -
impacts. heritage resources and wildlife degradation. S
o . . Moderate capital costs and reduction in maintenance ) . Watercourse enclosure, minor tree removal, minor impact natural
172A Culvert Improvement No. 55 O Reduction in widespread flooding and erosion. O Pl uctiont ! o Moderate public safety improvements. 0 ) u — I o ol I. imp u O
costs. heritage resources, and minor wildlife degradation.
. L : o . . Moderate capital costs and reduction in maintenance Moderate public safety improvements and archeological Minor tree removal, minor impact natural heritage resources, and
Improvements in Combination (Option 1) Reduction in widespread flooding and erosion. ) ) o .
Costs. impacts. minor wildlife degradation.
o ) . . Minor capital costs and a moderate reduction in . . Fishery improvements, minor impact on natural heritage resources
70 Culvert Improvement No. 54 O Reduction in localized flooding and erosion. O I. P uction 0 Moderate public safety improvements. O : r.yl p.vl » minor imp u ftag urces, .
maintenance costs. and minor wildlife enhancement
. . . ' . . . ) . Fishery improvements and minor tree removal, impact on natural
1728 Culvert Improvement No. 55 O Reduction in localized flooding and erosion. G Minor reduction in maintenance costs. 0 Moderate public safety improvements. O IShery'| prov i val, Imp u O
heritage resources, and wildlife enhancement.
. . ) . . . ' h Minor capital costs and a moderate reduction in ) . Fishery improvements and minor tree removal, impact on natural
Improvements in Combination (Option 2) O Reduction in localized flooding and erosion. Q or capt uction' 0 Moderate public safety improvements. (' IShery improv L val, imp u O
maintenance costs. heritage resources, and wildlife enhancement.
7 Cubvert Improvement No. 56 G Reduction in localized flooding and erosion. O Mmpr capital costs and a minor reduction in 0 Mlnor property disturbance and moderate public safety O Flshery mprpvgments, minor impact on natural heritage resources, 0
maintenace costs. improvements. and minor wildlife enhancement
7 Cubvert Improvement No. 57 O Reduction in localized flooding and erosion. O Mmpr capital costs and a minor reduction in O Moderate property disturbance and public safety O Flshery mprpvgments, minor impact on natural heritage resources,
maintenace costs. improvements. and minor wildlife enhancement
. . . } . . . ) ) L Fishery improvements and minor tree removal, impact on natural
73 Watercourse Improvement No. 16 O Decrease in erosion potential. O Minor capital costs and maintenance is not required. O Moderate property disturbance and archeological impact. O ST fy improv i e g . O
heritage resources, and wildlife enhancement.
o . ) . Moderate capital costs and reduction in maintenance Moderate property disturbance, public safety improvements Fishery improvements, major tree removal, minor impact on natural
Watercourse Improvement No. 30 O Reduction in localized flooding and erosion. 6 o ucton in mat O property cistu » publ 1y Improv ' O ishery improv P ey WL 4 G
74 costs. and archeological impacts. heritage resources, and major wildlife enhancement.
. . . ' Moderate capital costs and a major increase in Moderate property disturbance and public safe . Lo .
Trunk Storm Sewer O Reduction in localized flooding and erosion. 0 . o lort ! @ . property distu publ el O Minor tree removal and minor impact on natural heritage resources.
maintenance costs. improvements.
75 SWME Retrofit No. 40 0 Reduction in phosphorus, widespread flooding, and 6 Minor capital costs with major potential savings and a O Moderate property disturbance, public safety improvements, O Fishery improvements, minor tree removal, and minor wildlite 0
) erosion. major increase in maintenance costs. and archeological impacts. degradation.
. . . } . . . ) Minor property disruption and moderate archeological Fishery improvements and minor tree removal, impact on natural
76 Watercourse Improvement No. 17 O Decrease in erosion potential. Minor capital costs and maintenance is not required. G vinor prop ry disrupt g O IShefy Improv L ab iy u
impacts. heritage resources, and wildlife enhancement.
. . . } . . . ) Minor property disruption and moderate archeological Fishery improvements and minor tree removal, impact on natural
T Watercourse Improvement No. 18 O Decrease in erosion potential. Minor capital costs and maintenance is not required. G . inor property disrupt o O ; . fy improv ) .' e gy u
impacts. heritage resources, and wildlife enhancement.
78 Cubvert Improvement No, 147 O Reduction in localized flooding and erosion. O Mmpr capital costs and a moderate reduction in O Mlnor property disturbance and minor public safety O Flshery improvements anq minor tree removal, impact on natural
maintenance costs. improvements. heritage resources, and wildlife enhancement.
L ) o . . Minor capital costs and a major increase in Minor property disruption and moderate archeological ) L
79 Assickinack Park Centralized Park LID O Reduction in phosphorus and nuisance flooding. O no p' jort ! G M property disrupt 9 Improved quality of fisheries. 6
manitenace Costs. impacts.
80 Cubvert Improvement No. 50 O Reduction in localized flooding and erosion. O Moderate capital costs and reduction in maintenance @ Mlnor property disturbance and moderate public safety O Flshery mprpvgments, minor impact on natural heritage resources, 0
Costs. improvements. and minor wildlife enhancement
. . . Minor capital costs and a minor reduction in Moderate property disturbance, public safety improvements Fishery improvements and minor tree removal, impact on natural
81 Watercourse Improvement No. 31 O Decrease in erosion potential. O n ! : uctont G p p y dist b AL 1y improv ! O ISt fy improv i e gy .
maintenace costs. and archeological impacts. heritage resources, and wildlife enhancement.
) o . ) Minor capital costs with moderate potential savings Minor property disturbance, moderate public safe Fishery improvements, major tree removal, minor impact on natural
82 SWMF Retrofit No. 26 O Reduction in phosphorus and localized flooding. G I P 45 wiin macerate potentia saving G vinor prop ry dist X publc v 6 IShery improv el >Mmova, minor Imp u
and a moderate increase in maintenance costs. improvements, and moderate archeological impacts. heritage resources and moderate wildlife degradation.
) o Minor capital costs and a minor increase in Minor property disruption and moderate archeological Fishery improvments, moderate impact on natural heritage
83 SWMF Retrofit No. 25 (WKO01) O Reduction in phosphorus. O i ! nort : M property disrupt o O Ishery improv L mp . flag O
maintenance costs. impacts. resources, and minor wildlife enhancement.
o ) } ) d
84 Cubvert Improvement No. 62 O Reduction in localized flooding and erosion. O Moderate capital costs and reduction in maintenance (' Mlnor property disturbance and moderate public safety O Flshery mprpvgments, minor impact on natural heritage resources, o
costs. improvements. and minor wildlife enhancement
L . ) . . Moderate property disturbance, public safety improvements Fishery improvements, moderate tree removal, and minor impact on
179 Watercourse Improvement No. 32 O Reduction in localized flooding and erosion. 6 Moderate capital costs. G p p y dist b A 1y improv ! O ishery | p v ! — h norimp 6
and archeological impacts. natural heritage resources and wildlife enhancement.
. - o ) . . Moderate capital costs and reduction in maintenance Moderate property disturbance, public safety improvements, Fishery improvements, moderate tree removal, minor impact on
Improvements in Combination Reduction in localized flooding and erosion. o O . S
Costs. and archeological impacts. natural heritage resources, and major wildlife enhancement.
o . ) . Minor capital costs and a minor reduction in Minor property disturbance and moderate public safe Fishery improvements, minor impact on natural heritage resources
85 Culvert Improvement No. 63 6 Reduction in localized flooding and erosion. O n ! : uctont (' M property distu pudl 2 O : r.yl p'vl o L R . fag ALt o
maintenace costs. improvements. and minor wildlife enhancement
o ) . ) } o ; Minor property disturbance and minor public safet Fishery improvements, minor impact on natural heritage resources
86 Culvert Improvement No. 138 O Reduction in localized flooding and erosion. O Minor reduction in maintenance costs. O vinor prop ry distu Inor publl y IShery Improve LR u ag —— 0
improvements. and minor wildlife enhancement
) o Minor capital costs and a major increase in Minor property disruption and moderate archeological ) L
87 SWMF Retrofit No. 20 (WK04) O Reduction in phosphorus. 6 inor capi jor i i G Minor prop rty disrupti oi Improved qualty of fisheries. 6
maintenance costs. impacts.
o ) . ) Minor capital costs and a minor reduction in Minor property disturbance and moderate public safe Fishery improvements, minor impact on natural heritage resources
88 Culvert Improvement No. 64 O Reduction in localized flooding and erosion. O n ! : uctont G M property distu pudl &l O : r.yl p'vl o L (R . fag A O
maintenace costs. improvements. and minor wildlife enhancement
. . . } . . . ) ) L Fishery improvements and minor tree removal, impact on natural
89 Watercourse Improvement No. 19 O Decrease in erosion potential. G Minor capital costs and maintenance is not required. C' Moderate property disturbance and archeological impact. O ishery Improv : e gy u O

heritage resources, and wildlife enhancement.




Table 55: Qualitative Individual Project Evalaution Summary

Recommended Project

Feasible Project (Conditional)

Not Recommended/Not Feasible

Whiskey Creek
Watershed (Refer to
Figure 19)

174A

175

176

177

Culvert Improvement No. 65
Watercourse Improvement No. 20
Culvert Improvement No. 66
Watercourse Improvement No. 21

Improvements in Combination (Option 1)

Reduction in localized flooding and erosion.
Reduction in localized flooding and erosion.
Reduction in localized flooding and erosion.
Reduction in localized flooding and erosion.

Reduction in localized flooding and erosion.

Minor capital costs and a major reduction in
maintenance costs.

Minor capital costs.

Minor capital costs and a major reduction in
maintenance costs.

Minor capital costs.

Moderate capital costs and a major reduction in
maintenance costs.

Minor property disturbance and moderate public safety
improvements.

Moderate property disturbance and archeological impact.

Minor property disturbance and moderate public safety
improvements.

Minor property disruption and moderate archeological
impacts.

Moderate property disturbance, public safety improvements,
and archeological impacts.

Fishery improvements, minor impact on natural heritage resources,
and minor wildlife enhancement

Fishery improvements and minor tree removal, impact on natural
heritage resources, and wildlife enhancement.

Fishery improvements, minor impact on natural heritage resources,
and minor wildlife enhancement

Fishery improvements and minor tree removal, impact on natural
heritage resources, and wildlife enhancement.

Fishery improvements and minor tree removal, impact on natural
heritage resources, and wildlife enhancement.

90A

174B

175

176

177

Trunk Storm Sewer No. 13
Culvert Improvement No. 65
Watercourse Improvement No. 20
Culvert Improvement No. 66
Watercourse Improvement No. 21

Improvements in Combination (Option 2)

Reduction in localized flooding and erosion.
Reduction in localized flooding and erosion.
Reduction in localized flooding and erosion.
Reduction in localized flooding and erosion.
Reduction in localized flooding and erosion.

Reduction in localized flooding and erosion.

Moderate capital costs and a major reduction in
maintenance costs.

Minor capital costs and a major reduction in
maintenance costs.

Minor capital costs.

Minor capital costs and a major reduction in
maintenance costs.

Minor capital costs.

Major capital costs and a minor reduction in
maintenance cost.

Minor property disturbance and moderate public safety
improvements.
Minor property disturbance and moderate public safety
improvements.

Moderate property disturbance and archeological impact.

Minor property disturbance and moderate public safety
improvements.

Minor property disruption and moderate archeological
impacts.

Moderate property disturbance, public safety improvements,
and archeological impacts.

No impact.

Fishery improvements, minor impact on natural heritage resources,
and minor wildlife enhancement

Fishery improvements and minor tree removal, impact on natural
heritage resources, and wildlife enhancement.

Fishery improvements, minor impact on natural heritage resources,
and minor wildlife enhancement

Fishery improvements and minor tree removal, impact on natural
heritage resources, and wildlife enhancement.

Fishery improvements and minor tree removal, impact on natural
heritage resources, and wildlife enhancement.

Major capital costs and a major increase in

Minor property disturbance and moderate public safety

CIOOOOCHICEELIPOOOOOO0OLOOO0

90B Trunk Storm Sewer No. 13 (Option 3) Reduction in localized flooding and erosion. (' . 0 . No impact. O
maintenance Costs. improvements.
95 SWMF Retrofit No. 86 (LV16) O Reduction in phosphorus. O Mrnor e e R e O Minor property disturbance and archeological impacts. Frstrery mprovements and minor e e O
maintenance costs. heritage resources, and wildlife enhancement.
9% SWMF Retrofit No. 87 (LV17) O Reduction in phosphorus. O Mrnor capital costs and a moderate increase in O Minor property disturbance and archeological impacts. Fishery improvements, minor tree removal, and moderate wildlife
maintenance costs. enhancement.
o7 SWMF Retrofit No. 65 (LV07) O Redtrctron in phosphorus, nuisance flooding, and (" Moderate capital costs and a major increase in O Mrnor property disruption and moderate archeological Eishery improvements and minor wildifie enhancement. O
erosion. maintenance costs. impacts.
98 Culvert Improvement No. 126 O Reduction in localized flooding and erosion. O Mrnor capital costs and a minor reduction in G Moderate property disturbance and public safety Frshery |mprovements, minor impact on natural heritage resources, O
maintenace costs. improvements. and minor wildlife degradation.
99 Culvert Improvement No. 89 O Reduction in localized flooding and erosion. O Mrnor capital costs and a moderate reduction in (‘, Moderate property disturbance and public safety Frshery |mprovements, minor impact on natural heritage resources, O
maintenance costs. improvements. and minor wildlife enhancement
101 Culvert Improvement No. 91 O Reduction in localized flooding and erosion. O Mrnor capital costs and a moderate reduction in (. Mrnor property disturbance and moderate public safety Frstrery improvements, minor tree rernoval, minor impact on natural O
maintenance costs. improvements. heritage resources, and moderate wildlife enhancement.
102 SWMF Retrofit No. 45 (LV05) O Decrease in erosion potential. O Mrnor capital costs and a major reduction in G Mrnor property disruption and moderate archeological Frstrery improvements, major tree rernoval, minor impact on natural O
maintenance costs. impacts. heritage resources, and moderate wildlife enhancement.
L . . . Minor capital costs and a minor reduction in Moderate property disturbance and public safety Fishery improvements, minor impact on natural heritage resources,
103 Culvert Improvement No. 94 Reduction in localized flooding and erosion. . O . ’ o
maintenace costs. improvements. and minor wildlife enhancement
104 Culvert Improvement No. 95 O Reduction in localized floading and erasion. O Mrnor capital costs and a minor reduction in O Moderate property disturbance and public safety Flshery |mprovements, minor impact on natural heritage resources, 0
Lovers Creek maintenace costs. . - improvements. _ . artd minor wildlife enhancement .
Watershed (Refer to 105A Culvert Improvement No. 123 O Reduction in localized floading and erosion. O Mrnor capital costs and a minor reduction in ('. Mrnor property disturbance and moderate public safety Flshery |mprovements, minor impact on natural heritage resources, 0
- 19 maintenace costs. improvements. and minor wildlife enhancement
igure 19) . - . I ) . . ) Moderate capital costs and reduction in maintenance ) Moderate property disturbance and public safety Fishery improvements, minor impact on natural heritage resources,
Improvements in Combination (Option 1) Reduction in localized flooding and erosion. . o
Ccosts. improvements. and moderate wildlife enhancement
1058 Culvert Improvement No. 123 (Option 2) O Reduction in localized flooding and erosion. O Minor capital costs vrrrth major potential saving and a C' Mrnor property disturbance and moderate public safety Frshery |mprovements, minor impact on natural heritage resources, Y
moderate reduction in maintenance costs. improvements. and minor wildlife enhancement w
) L d ) ) )
106 SWMF Retrofit No. 32 (LV12) O Reduction in phosphorus. O Mrnor capltal Costs and @ major increase in O Mrnor property distuption and moderate archeological Fishery improvements and minor tree removal. O
manitenace costs. impacts.
107 Culvert Improvement No. 92 O Reduction in localized flooding and erosion. O Mrnor capital costs and a moderate reduction in (' Mrnor property disturbance and moderate public safety O Frstrery improvements and minor tree removal, impact on natural 0
maintenance costs. improvements. heritage resources, and wildlife enhancement.
109 Culvert Improvement No. 99 6 Reduction in localized flooding and erosion. O Mrnor capital costs and a minor reduction in O Mrnor property disturbance and minor public safety O Fishery |mprovements, rnoderate impact on natural heritage O
maintenace costs. improvements. resources, and minor wildlife enhancement.
110 Culvert Improvement No. 98 (5 Reduction in localized flooding and erosion. O Mrnor capital costs and a minor reduction in O Moderate property disturbance and public safety O Frstrery improvements and minor tree removal, impact on natural
maintenace costs. improvements. heritage resources, and wildlife enhancement.
111 SWMF Retrofit No. 30 (LV02) (' Reduction in phosphorus. O Mrnor capital costs and a minor reduction in O Moderate archeological impact. O Frshery |mprovements, minor impact on natural heritage resources, O
maintenace costs. and minor wildlife enhancement
112 SWMF Retrfoit No. 31 (LV03) O Reduction in phosphorus and efosion. O Mrnor capital costs and a minor increase in O Mrnor property disruption and moderate archeological Fishery improvements, minor tree removal and wildlife
maintenance costs. impacts. enhancement.
113 Culvert Improvement No. 97 O Reduction in localized flooding and erosion. Q Minor capital costs and a moderate reduction in O Minor property disturbance and moderate public safety O Fishery improvements and minor tree removal, impact on natural O

maintenance costs.

improvements.

heritage resources, and wildlife enhancement.




Table 55: Qualitative Individual Project Evalaution Summary

Recommended Project

Feasible Project (Conditional)

Not Recommended/Not Feasible

Major capital costs and a moderate reduction in

Minor property disturbance and moderate public safety

114 Trunk Storm Sewer No. 7 @ Reduction in localized flooding. O . C' . O No impact. O
maintenance costs. improvements.
115 Madelaine Park Centralized LID O Reduction in phosphorus and nuisance flooding. O m:{:{efﬁiagggs i e fr st O Minor property disturbance and archeological impacts. O Fishery improvements and minor tree removal. O
129 Kuzmich Park Centralized LID O Reduction in phosphorus and nuisance flooding. O Mlnqr I s el L A LSRN O Mlnor (e S eI e B e 1 ! O Fishery improvements and minor tree removal. O
manitenace costs. impacts.
116 Golden Meadow Park Centralized LID O Reduction in phosphorus and nuisance flooding. O Moderate B eSS T R TS O Mlnor [ 0 I e B AT e el O Fishery improvements and minor tree removal. O
maintenance costs. impacts.
Lovers Creek 117 Carter Park Centralized LID O Reduction in phosphorus and nuisance flooding. O Mlnqr I s Al L A THEEE P O Mlnor (eI e Sl B e 1 ! O Fishery improvements and minor tree removal. O
Watershed (Refer to MENTENACEI0SE — - JMPaGIS - - -
) ) o . . Minor capital costs and a major increase in Minor property disruption and moderate archeological ) .
Figure 19) 118 SWMF Retrofit No. 37 (LV10) Reduction in phosphorus and nuisance flooding. . O . O Improved quality of fisheries. O
manitenace costs. impacts.
119 SWMF Retrofit No. 68 (LVO1) O Redgctlon in phosphorus, localized flooding, and O Moderate capital costs and a mionr reduction in 0 Moderate property disturbance and archeological impact. O Fishery |mprovements, moderate tree removal, and moderate wildlife 0
erosion. maintenance costs. degradation.
120 Watercourse Improvement No. 22 O Decrease in erosion potential. O Minor capital costs and maintenance is not required. O Mlnor [Ie O EE T3 2 D G 2 O A |mprovements, major tree_remoyaI,A L% TE G O
impacts. natural heritage resources, and minor wildlife enhancement.
121 Watercourse Improvement No. 23 O Decrease in erosion potential. O Minor capital costs and maintenance is not required. O Mlnor (IO e T2 2 R G 2 O A |mprovements, major tree_remoyaI,A L2 FE G O
impacts. natural heritage resources, and minor wildlife enhancement.
122 Culvert Improvement No. 105 O Reduction in localized flooding and erosion. O M|npr capital costs and a moderate reduction in (" Mlnor property disturbance and moderate public safety O Flshery improvements anq minor tree removal, impact on natural C'
maintenance Costs. improvements. heritage resources, and wildlife enhancement. ¥
125 Culvert Improvement No. 83 G Reduction in localized flooding and efosion. O M|npr capital costs and a minor reduction in 6 Moderate property disturbance and public safety O Flshery |mprpv§ments, minor impact on natural heritage resources, O
maintenace costs. improvements. and minor wildlife enhancement
126 Queensway/Hyde Park Centralized LID O Redgctlon in phosphorus, nuisance flooding, and 0 Moderate capital costs and a major increase in O Minor property disturbance and archeological impacts. O Fishery |mprovements, minor tree removal, and moderate impact on O
Hewitts Creek erosion. ' ' maintenance COsts. _ . . B . ngatural hentage resources. .
Watershed (Refer to 197 Sandringham Park Centralized LID O Redgctlon in phosphorus, nuisance flooding, and 0 MOQerate capital costs and a major increase in O Mlnor property disruption and moderate archeological O Fishery |mprovements, major tree removal, and moderate impact on (‘.
Figure 21) erosion. maintenance costs. impacts. natural heritage resources.
128 SWME Retrofit No. 27 O Redgctlon in phosphorus, nuisance flooding, and ('. Minor capital costs with the cost of new maintenance. O Minor publllc sgfety improvements and moderate O Flshery improvements, major trefe rfamoval, minor impact on natural O
erosion. archeological impact. heritage resources, and major wildlife degradation.
130 Trunk Storm Sewer No. 6 O Reduction in localized flooding. O M|npr capital costs and a moderate reduction in 6 Mlnor property disturbance and moderate public safety O No impact. 6
— » maintenance Costs. P improvements. » _
133 Strabane Park Centralized LID O Reduction in phosphorus and nuisance flooding. O M|npr I EaS S el A TECESE O Mlnor [DE L eI e B e T O No impact. O
maintenance costs. impacts.
134 SWMF Retrofit No. 76 (GRO4) O Reduction in phosphorus. O M|npr capital costs and a minor increase in G Mlnor property disruption and moderate archeological O Fishery |mprovments and moderate tree removal and wildlife O
maintenance costs. impacts. degradation.
135 Trunk Storm Sewer No. 3 O Reduction in widespread flooding. O Ma!or capital costs and a moderate reduction in O Mlnor property disturbance and moderate public safety O No impact. O
Georgian Creek maintenance Costs. _ : improvements. . ' ' :
Watershed (Refer to 136 Dunsmore Park Centralized LID O Reduction in phosphorus and nuisance flooding. 0 MOQerate capital costs and a major increase in O Minor property disturbance and archeological impacts. O Fishery |mprovements, minor tre femoval, and moderate impact on O
Figure 17) maintenance Costs. natural heritage resources.
137 Trunk Storm Sewer No. 4 6 Reduction in widespread flooding. O Ma!or capital costs and a moderate reduction in ('. Mlnor property disturbance and moderate public safety O No impact. O
maintenance costs. improvements.
138 SWMF Retrofit No. 75 (GRO1) 6 Reduction in phosphorus. O M|npr capital costs and a minor increase in (‘. Mlnor property disruption and moderate archeological O Fishery |mprovements, minor tree removal, and minor wildlife ("
maintenance costs. impacts. degradation.
139 Culvert Improvement No. 82 6 Reduction in localized flooding and erosion. O Minor capital costs and a moderate reduction in C' Minor property disturbance and moderate public safety O Fishery improvements, minor tree removal, and minor wildlife 0

maintenance costs.

improvements.

enhancement.




Table 55: Qualitative Individual Project Evalaution Summary

Recommended Project

Feasible Project (Conditional)

Not Recommended/Not Feasible

Minor capital costs and a major increase in

Minor property disruption and moderate archeological

140 Cartwright Park Centralized LID G Reduction in phosphorus and nuisance flooding. G . O . O Improved quality of fisheries. O
manitenace costs. impacts.
141 Trunk Storm Sewer No. 5 O Reduction in localized flooding. 6 Moderate capital costs and reduction in maintenance (' Mlnor property disturbance and moderate public safety O No impact. O
costs. improvements.
Reduction in phosphorus, widespread flooding, and Moderate capital costs and the cost of new Major property disturbance, moderate public safety ) . .
. . . S Fishery improvements and minor tree removal.
erosion. maintenance. improvements, and moderate archeological impacts.
. Reduction in phosphorus, widespread flooding, and O Moderate capital costs and a minor increase in O Major property disturbance, moderate public safety O Fishery improvements, major tree removal, and minor wildlife ("
142 SWMIF Retrofit No. 77 (LT01) " erosion. maintenance costs. o . improvements, and r_noderate archeological impacts. enhancement.
o Minor capital costs and a minor increase in Moderate property disturbance and archeological impacts, ) ’ . _—
Reduction in phosphorus. O . O . ) ) Fishery improvements and minor wildlife enhancement. O
maintenance costs. and minor public safety improvements.
O Reduction in flooding. 6 Property acquisition costs. G Major property disturbance. ( ) No Impact. 6
Litte Lake Watershed 143 Watercourse Improvement No. 24 6 Decrease in erosion potential. 6 Minor capital costs and maintenance is not required. O Mlnor [0 SV e DT P2 B O Flshery Improvements, minor tree removgl, T T ETE]
(Refer to Figure 17) impacts. heritage resources, and wildlife degradation.
144 SWME Retrofit No. 89 (LT05) O Reduction in phosphorus and efosion. O Mlnpr capital costs and a minor reduction in O Minor property dlsruptloq, minor public safety improvements, O Flshery improvements, major trefe rgmoval, minor impact on natural O
maintenace costs. and moderate archeological impacts. heritage resources, and minor wildlife degradation.
. B . . .
145 SWMEF Retrofit No. 84 (LTGM) O Redgctlon in phosphorus, widespread flooding, and O Mgaergte caplte} cost and potential savings with a Moaerate property als.turEance and publ!c safety O Fishery improvements and minor tree removal.
erosion. minor increase in maintenance costs. improvements, and minor archeological impacts.
178A  |SWMF Retrofit No. 91 (LT04) O Reduction in phosphorus. O M|npr capital costs and a minor reduction in O Minor property disturbance and archeological impacts. O F'Shery mprovements, minor treg rgmoval, minor impact on natural O
maintenace costs. heritage resources, and minor wildlife degradation.
. o . Reduction in phosphorus, widespread flooding, and Moderate capital costs and a minor increase in ™ Moderate property disturbance and public safety Fishery improvements, moderate tree removal, minor impact on
Improvements in Combination (Option 1) . ) . . - O . . - :
erosion. maintenance costs. improvements, and minor archeological impacts. natural heritage resources, and minor wildlife degradation.
145 SWMF Retrofit No. 84 (LTGM) - Option 2 O Redgctlon in phosphorus, widespread flooding, and O Mpderfate caplta}l cost_s and potential savings with a O Moderate property dlslturbance and pubI!c safety O Fishery improvements and minor tree removal.
erosion. minor increase in maintenance costs. improvements, and minor archeological impacts.
1788 SWMF Retrofit No. 91 (LT04) - Option 3 Redgctlon in phosphorus, widespread flooding, and O Moderate capital costs and a minor increase in 0 Minor property.dlsturba.nce and archeological impact, and Flshery improvements, major tree remqval, minor |mpact on natural 0
erosion. maintenance costs. moderate public safety improvements. heritage resources, and moderate wildlife degradation.
147 Lougheed Park Centralized LID (‘. Redgctlon in phosphorus, nuisance flooding, and 0 Mlnqr capital costs and a major increase in 6 Mlnor property disruption and moderate archeological O Fishery mprovements, minor tree removal, and moderate impact on ('
erosion. manitenace costs. impacts. natural heritage resources.
148 Wessenger Park Centralized LID (‘. Redgctlon in phosphorus, nuisance flooding, and O Mlnqr capital costs and a major increase in G Mlnor property disruption and moderate archeological O Fishery improvements and|minor tree removal. 6
erosion. manitenace costs. impacts.
149 Bear Creek Centralized LID (‘. Redgctlon in phosphorus, nuisance flooding, and . Ma].OI' capital costs and a major increase in 6 Mlnor property disruption and moderate archeological O Fishery improvements and|miior tree removal. o
erosion. maintenance Costs. impacts.
150 SWME Retrofit No. 61 (BR08b) (‘. Reduction ir phosphorus and erosion, O Mlnpr capital costs and a minor reduction in 6 Mlnor property disruption and moderate archeological O Fishery |mprov'emems, minor tree rgmoval and wildlife degradation,
maintenace costs. impacts. and moderate impact on natural heritage resources.
151 SWME Retrofit No. 69 (BR13) (‘. Reduction in phosphorus. (‘. Mo@erate capital costs and a minor increase in . Major property disturbance and moderate archeological O Flshery improvements, ma]gr treg rgmoval, minor impact on natural .
maintenance costs. impact. heritage resources, and major wildlife enhancement.
Bear Creek Watershed 152 SWME Retrofit No. 90 (BR14) O Reduction in phosphorus. O Mmpr capital costs and a minor reduction in 6 Mlnor property disruption and moderate archeological 6 Moderatg impact on natural heritage resources and moderate wildlife ('
(Refer to Figure 20) maintenace costs. impacts. degradation.
153 SWME Retrofit No. 62 (BR0S) O Reduction in phosphorus. O Mmpr capital costs and a minor increase in O Mlnor property disruption and moderate archeological O Flshery mprpvgments, minor impact on natural heritage resources, O
maintenance costs. impacts. and minor wildlife enhancement
154 Cubvert Improvement No. 78 O Reduction in localized flooding and erosion. O Mlnpr capital costs and a minor reduction in O Mlnor property disturbance and minor public safety O Flshery improvements anq minor tree removal, impact on natural
maintenace costs. improvements. heritage resources, and wildlife enhancement.
155 Watercourse Improvement No. 33 O Decrease in erosion potential. @ Minor capital costs and maintenance is not required. O Minor property d|srupt|oq, minor Ry e O S S DO (AR e TR Z D 0
and moderate archeological impacts. resources.
156 Culvert Improvement No. 134 O Decrease in erosion potential. O Minor capital costs. 6 Minor property disturbance. O Flshery |mprp vgments, e S T AT, G
and minor wildlife enhancement
157 Culvert Improvement No. 80 O Decrease in erosion potential. O Minor capital costs. 6 Minor property disturbance. O Flshery |mprp vgments, e S B TS, O
— - and minor wildlife enhancement -
Johnson Drainage 159 Trunk Storm Sewer No. 8 O Reduction inlwidespread fooding. O Moderate capital costs and reduction in maintenance (‘. Mlnor property disturbance and moderate public safety O No impact, 0
! costs. improvements.
Area (Refer to Figure Minor capital costs and a major increase in Minor property distrbance and moderate archeological
17) 160 Shoreview Park Centralized LID O Reduction in phosphorus and nuisance flooding. O r cap J G . prop 9 6 Improved quality of fisheries. O
¥ manitenace costs. impact. —
Nelson Drainage Area 180 Trunk Storm Sewer No. 12 G Reduction inwidespread fiooding. 6 Minor capital costs and a moderate increase in (' Minor property disturbance and moderate public safety O Noimpact, O

(Refer to Figure 17)

maintenance costs.

improvements.




Table 56: Quantitative Individual Project Evalaution Summary

Recommended Project Feasible Project (Conditional) | Not Recommended/Not Feasible

Construct underground infiltration system for water quality treatment, erosion control and

SWMF KDO06 satisfies the LSRCA Peak Flow Control Credits criteria for infiltration systems and will provide volume

. S im0, 0003 LT AiIe Sl UL Gl ol St active storage offset (SWMF KD02). 9 offset for SWMF KD02. SWMF KDO6 is located outside the LSRCA Regulated Area.
Underaround infiltration svstem for water quality treatment and phosohorus removal 3 SWMF KDO05 satisfies the LSRCA Peak Flow Control Credits criteria for infiltration systems and is located outside
g y quality phosp ‘ the LSRCA Regulated Area.
) SWME Retrofit No. 18 (KDOS) Livingstone St. W. and Neelands St Gradg major overland flow route through 81 and 83 Janice Dr. to prevent private property 10 Construction of overland flow roqte will redu}ce |lnfrequent flooding durlpg major storm events when flows leave
flooding. SWMF KDO5 via the overflow spillway. Option impacts 81 and 83 Janice Drive.
) - Improvements implemented in combination (SWMF retrofit and overland flow route) produces an overall negative
Improvements Completed in Combination -3 ) : :
impact on the project environments.
) ) ) Underground infiltration system for water quality treatment, phosphorus removal and active SWMF KDO03 satisfies the LSRCA Peak Flow Control Credits criteria for infiltration systems and will provide volume
3 S LIPLC TRt AL e 2D storage offset (SWMF KD02) 1 offset for SWMF KD02. SWMF KDO6 is located outside the LSRCA Regulated Area.
- ; . . - - . Watercourse improvements consistent with the recommendations of the Upper Kidd's Creek Hydrogeomorphic
4 Watercourse Improvement No. 1 Between Lilian Cres. and Cundles Rd. W. (Reaches Ki-1 and Ki-2) Watercourse Improvements on Kidd's Creek to stabilize existing bank erosion 10 Assessment & Selection of Preferred Alternative (Water's Edge / Azimuth, March 2017).
5 Culvert Improvement No. 13 Cundles Rd. W. Culve.rt ] C'.ty s GEE i sl oRe R e 13 Culvert improvements consistent with the recommendations of the Kidd's Creek MDP.
(Arterial Road - 100 Year design flood frequency)
6 Sunnidale Park Centralized LID Sunnidale Park Construct underground infiltration gallery (LID) for water quality treatment and phosphorus 9 Sll,lnnldalle Park is located in a Significant Groundvyatler Recharge Area and a WeIIlHeaq Protegtlon Area. The LID
removal will receive runoff from a collector road. As such, infiltration systems are not permitted in Sunnidale Park.
Construct wet pond SWME for water qualit treatment and erosion contro 7 The impacts of the SWMF crgatlon outweigh the benefits at thlg time. Howlever,ln‘ a phosphorus offset is required in
. ) the watershed, SWMF Creation No. 17 should be re-evaluated in consultation with the LSRCA.
7 SWMF Creation No. 17 Between Coulter St. and Highway 400 e 8 8 P -
g . Installing oil grit separators to improve water quality produces a greater overall negative impact than the creation of
Install oil grit separators for water quality treatment -15 . ) oo )
a SWMF at this location. Oil grit separators do not provide phosphorus treatment.
161 Watercourse Improvement No. 34 Kidd's Crgek between Cundles Rd. and Highway 400 (Reach Ki-3 Watercourse Improvements on Kidd's Creek to stabilize existing bank erosion 1 Watercourse |mprovelments consistent with the recommlendatlons of the Upper Kidd's Creek Hydrogeomorphic
through Ki-6) Assessment & Selection of Preferred Alternative (Water's Edge / Azimuth, March 2017).
162A  [Trunk Storm Sewer No. 9 (Option 1) Thomson St., Sophia St. W., Florence St., Park St. and Eccles St. N. [Trunk storm sewer to alleviate downstream erosion 14
162B Trunk Storm Sewer No. 9 (Option 2) Thomson St., Sophia St. W. and Florence St. Trunk storm sewer to alleviate downstream erosion 0 Option 1 provides the greatest overall benefit to the watershed. As such, Option 1 has been carried forward as part
162C Trunk Storm Sewer No. 9 (Option 3) Thomson St., Sophia St. W., Florence St., Park St. and Mulholland St. Trunk storm sewer to alleviate downstream erosion 2 of the Alternative Solutions evaluation.
162D |Trunk Storm Sewer No. 9 (Option 4) Thomson St., Sophia St. W., Florence St., Park St. and Parkside Dr. Trunk storm sewer to alleviate downstream erosion 9
8A Culvert Improvement No. 16 Thomson St. Culvert upgrades to satlsfx 10|0 Year design flood frequency criteria (as per the 6 Culvert upgrqdes to sgtlsf)./ 1:190 Year design flood frequency criteria (as per the recommendations of the Kidd's
Kidd's Creek recommendations of the Kidd's Creek MDP) Creek MDP) in comnbination with Trunk Storm Sewer No. 9.
Watershed (Refer to 1627 |Trunk Storm Sewer No. 9 Thomson St., Sophia St. W, and Florence St Construct trunk storm sewer to reduce flows through Kidd's Creek from Thomson St. to 1 Trunk storm sewer sized to convey the difference between the 100 year return frequency peak flow and Eccles St.
Figure 18) Eccles St. N. N. culvert capacity (3.3 cms).
163 Watercourse Improvement No. 2 Between Thomson St. and Eccles St. (Reach Ki-8a) Watercourse Improvements on Kidd's Creek to stabilize existing bank erosion 8 Watercourse improvements colnS|stent LA G R R R € SR S 2l
Threshold Assessment (Water's Edge, January 2018).
Improvements in Combination (Option 1) Thomson St., Sophia St. W. and Florence St. and between Thomson St. Improvements Completed in Combination 31 Improvements |mp|emepted in comblnatlon (thlon 1) produces the greatest gverall positive impact on the project
and Eccles St. environments of the options considered and is recommneded for implementation.
8B Culvert Improvement No. 16 Thomson St. Culvert upgrades © Sa“Sfy. 10,0 vear design flood frequency criteria (as per the -6 Culvert improvements consistent with the recommendations of the Kidd's Creek MDP.
recommendations of the Kidd's Creek MDP)
163 Watercourse Improvement No. 2 Between Thomson St. and Eccles St. Watercourse Improvements on Kidd's Creek to stabilize existing bank erosion 8 Watercourse improvements coln5|stent with the recommendations of the Fluvial Geomorphologic & Erosion
Threshold Assessment (Water's Edge, January 2018).
164 Culvert Improvement No. 17 Eccles St. Culvert upgrades © Sa“Sfy. 10,0 vear design flood frequency criteria (as per the 2 Culvert improvements consistent with the recommendations of the Kidd's Creek MDP.
recommendations of the Kidd's Creek MDP)
Improvements in Combination (Option 2) Thomson St. and Eccles St. and between Thomson and Eccles St. Improvements Completed in Combination 18 Impr ovements implemented m combination (Gption 2) produces gpos!tlve overal |mpa9t on thelprOJect
environments. However, Option 1 produces a greater overall positive impact on the project environments.
9 Culvert Improvement No. 18 Wellington St. W. Culve.rt ML EOER L] C'.ty T LT N M T (e 1 24 Culvert improvements consistent with the recommendations of the Kidd's Creek MDP.
(Arterial Road - 100 Year design flood frequency)
10 Watercourse Improvement No. 3 Between Eccles St. and Henry St. (Reaches Ki-10b through Ki-10c) Watercourse improvements on Kidd's Creek to stabilize existing bank failures/erosion 8 Watercourse improvements colnS|stent LA oo T R € SR S 2 el
Threshold Assessment (Water's Edge, January 2018).
165 Watercourse Improvement No. 25 Between Eccles St. and Dunlop St. W. (Reach Ki-11) Daylight watercourse through 150 Dunlop St. W. 16 Daylight watercourse to increase conveyance capacity and reduce flooding. Option impacts 150 Dunlop St. W.
166 Culvert Improvement No. 145 Dunlop St. W. Culve.rt ] Cl.ty s UHEE Dl U Re R e 5 Culvert improvements consistent with the recommendations of the Kidd's Creek MDP.
(Arterial Road - 100 Year design flood frequency)
167 Watercourse Improvement No. 26 Between Dunlop St. W. and Bradford St. (Reach Ki-11) Daylight watercourse through 125 Dunlop St. W. 31 Daylight watercourse to increase conveyance capacity and reduce flooding.
1A Trunk Storm Sewer No. 11 Bradford St Trunklstorm sewer extension to satisfy (?lty of Barrie Flow Design Guidelines for Road 10 Trunk storm sewer sized to satisfy the City of Barrie Flow Design Guidelines for Road Crossings (Arterial Road -
Crossings (Arterial Road - 100 Year design flood frequency) 100 Year design flood frequency).
Improvements in Combination (Option 1) Dunlop St. W. and Bradford St. and between Eccles St. and Bradford St. |Improvements Completed in Combination 3 Imp.r ovements |mp|emepted h com S (thlon [ LITES the greatest gverall L I 2
environments of the options considered and is recommended for implementation.
11B Trunk Storm Sewer No. 11 (Option 2) Dunlop St. . to Bradford St Trunk storm sewer upgrades to satisfy City of Barrie Flow Design Guidelines for Road 18 Trunk storm sewer sized to satisfy the City of Barrie Flow Design Guidelines for Road Crossings (Arterial Road -

Crossings (Arterial Road - 100 Year design flood frequency)

100 Year design flood frequency). Option 2 produces an overall negative impact on the project environment.




Table 56: Quantitative Individual Project Evalaution Summary

Recommended Project Feasible Project (Conditional) | Not Recommended/Not Feasible

Construct underground infiltration system for water quality treatment and phosphorus

SWMF BKO3 satisfies the LSRCA Peak Flow Control Credits criteria for infitration system. SWMF BKO3 is located

S e ) e L removal. SWMF outlet modifications for peak flow attenuation. 18 in the LSRCA Regulated Area.
} Construct trunk storm sewer on Anne St. N. to divert flows reducing downstream flooding [The option of constructing a trunk storm sewer on Anne St. N. produces the greatest overall positive impact on the
Anne St. N. from BK03 to Edgehill Dr. ) 28 . . . . . ) :
3 Trunk Storm Sewer No. 1 and erosion on Bunkers Creek (Reach Bu-3). project environments of the projects considered and is recommended for implementation.
' - . ) o . The option of constructing a trunk storm sewer along the existing sewer alignment produces an overall negative
Existing Storm Sewer Alignment (Valley Dr. to Wesley St.) Replace local storm sewer with trunk storm sewer (existing alignment) to reduce flooding. 2 A : X ) .
impact on the project environments. However, constructing a trunk storm sewer on Anne St. S. is recommended.
. } } Construct underground infiltration system for water quality treatment and phosphorus The impacts of the Centralized LID outweigh the benefits at this time. However, if a phosphorus offset is required in
e GltoaiEaniCenizizedll B Elimibar removal. L the watershed, the Gibbon Park LID should be re-evaluated in consultation with the LSRCA.
. Scour treatment and bank stabilization to remediate existing scour and bank failure/erosion Watercourse improvements consistent with the recommendations of the Fluvial Geomorphologic & Erosion
34 Watercourse Improvement No. 4 Bunkers Creek downstream of Shirley Ave. (Reach Bu-3) on Bunkers Creek (Reach Bu-3). 8 Threshold Assessment (Water's Edge, January 2018).
. Scour treatment and bank stabilization to remediate existing scour and bank failure/erosion Watercourse improvements consistent with the recommendations of the Fluvial Geomorphologic & Erosion
35 Watercourse Improvement No. 5 Bunkers Creek downstream of Edgehill Rd. (Reach Bu-7) on Bunkers Creek (Reach Bu-7), 13 Threshold Assessment (Water's Edge, January 2018).
36 Culvert Improvement No. 143 Highway 400 - Bunkers Creek (North Branch) Culvert upsizing consistent with proposed MTO Highway 400 Improvements. 7 MTO propose SeTL |mprovement. AR IOl LIRS I S
part of the Highway 400 improvements.
37 Culvert Improvement No. 142 Highway 400 - Bunkers Creek (Central Branch) Culvert upsizing consistent with proposed MTO Highway 400 Improvements. 7 MTO propose SeTL |mprovement. IR IOl S LIRS IO )
part of the Highway 400 improvements.
38 Culvert Improvement No. 141 Highway 400 - Bunkers Creek (South Branch) Culvert upsizing consistent with proposed MTO Highway 400 Improvements. 7 MTO propose ST |mprovement. AR IOl 2 LIS AR S
part of the Highway 400 improvements.
Ngw SWMF between Highway 400 and Dunlop St. W. east of future Construct SWMF to provide peak flow attenuation to maintain peak flows through south and 5 The options of constructing a SWME on private property produce an overall negative impact on the project
Highway 400 E/W-N ramp central branches of Bunkers Creek. environments. These options are not recommended for implementation regardless of the implementation of the
SWMF Retrofit No. 94 / SWMF Retrofit No. [New SWMF north of Dunlop St. W. east of future Highway 400 E/W-N Construct SWMF to provide peak flow attenuation to maintain peak flows through south and o Se op P g P
39 -3 SWMF within the Highway 400 ramp.
72 ramp central branches of Bunkers Creek.
Bunkers Creek New SWME within future Highway 400 EW-N ramp Construct SWMF to provide peak flow attenuation to maintain peak flows through south and 38 The optloq of congtructlng anew SWMF within t.he nghway 400 ramp produces' the greates? positive overall impact
Watershed (Refer to central branches of Bunkers Creek. on the project environments of the options considered and is recommended for implementation.
. Daylight watercourse (construct open channel) from future Highway 400 E/W-N ramp to Daylight watercourse to increase conveyance capacity and reduce flooding. Option impacts 280, 284, 286, and
Figure 18) 168 Watercourse Improvement No. 7 Through 280, 284, 286 and 290 Dunlop St. W. Anne. St. S. to convey Bunkers Creek (Central and South Branch) flows. S 290 Dunlop St. W.
40A Trunk Storm Sewer No. 2 Anne St. S. from Dunlop St. W. to Perry St. Construct trunk storm sewer to convey flows from Dunlop St. W. on Anne St. to Bunkers 17 Trunk storm sewer sized to satisfy the City of Barrie Flow Design Guidelines for Road Crossings (Arterial Road -
Creek (Reach Bu-11). 100 Year design flood frequency).
. o ) Through 280, 284, 286 and 290 Dunlop St. W. and Anne St. S. from . o Improvements implemented in combination produces a positive overall impact on the project environments.
Improvements in Combination (Option 1) Improvements Completed in Combination 5 ! S ! .
Dunlop St. W. to Perry St. However, Option 2 produces a greater overall positive impact on the project environments.
: Dunlop St. W. and Anne St. S. from Highway 400 E/W-N-ramp to Perry  |Construct trunk storm sewer to convey flows from Dunlop St. W. on Anne St. to Bunkers Supplementing the existing trunk storm sewer by constructing a new trunk storm sewer within the road allowance
40B Trunk Storm Sewer No. 2 (Option 2) 15 " ) . . . )
St. Creek (Reach Bu-11). produces the greatest positive overall impact on the project environments of the options considered.
200 Trunk Storm Sewer No. 2 (Option 3) Through existing Easement from Dunlop St. W. to Anne S. S. Construct trunk storm sewer to convey flows from Dunlop St. W. on Anne St. to Bunkers 5 Coqstructlng a trunk storm sewer through the existing easement pr}odu}ces a positive ovgrall |mpact on the project
Creek (Reach Bu-11). environments. However, Option 2 produces a greater overall positive impact on the project environments.
Bunkers Creek between Anne St. S. and Innisfil St. (Reaches Bu-11 and | Toe treatment to mitigate bank scour and undercutting on Bunkers Creek (Reach Bu-11 and Watercourse improvements consistent with the recommendations of the Fluvial Geomorphologic & Erosion
41 Watercourse Improvement No. 8 3 .
Bu-15) Bu-15). Threshold Assessment (Water's Edge, January 2018).
42 Pond Retrofit No. 95 (Milligan's Pond) Milligan's Pond between Boyz St. and Innisfil St. Cleanout accumulated sediment from Milligans Pond and reinstate watercourse. 6 ’;A(;"r:gan SRGCIB RIS s LGl En S U UG e IR 2
43 Culvert Improvement No. 22 Innisfil St. o upgrades o G U AU LD 11 Culvert improvements consistent with the recommendations of the Bunkers Creek MDP.
recommendations of the Bunkers Creek MDP).
Culvert upgrades to satisfy 100 Year design flood frequency criteria (as per the 1 [The option of improving the culvert produces an overall positive impact on the project environments. However,
. recommendations of the Bunkers Creek MDP). removing the culvert crossing and installing a pedestrain bridge is recommended.
44 Culvert Improvement No. 23 Commercial Plaza Entrance Road = . 7 : : . — : e o
Remove existing culvert and daylight watercourse. Install pedestrian bridge for access to 17 The option of removing the existing culvert crossing and replacing it with a pedestrain bridge produces the greatest
paking lot. positive overall impact on the project environments of the options considered and is recommended for
45 Culvert Improvement No. 24 Bradford St. Culve.rt MG R ] Cl.ty =T LT ST M T (e 6 Culvert improvements consistent with the recommendations of the Bunkers Creek MDP.
(Arterial Road - 100 Year design flood frequency).
56 Watercourse Improvement No, 27 Bunkers Creek (Reach Bu-16) downstream of Bradford St. to Lakeshore [Natural watercoursg enhancement on Bunkers Creek (Reach Bu-16) to increase 5 Watercourse improvements consistent with the recommendations of the Bunkers Creek MDP.
Dr. conveyance capacity, habitat and canopy.
47 SWME Retrofit No. 15 (DY02) Between McVeigh Dr. and Cundles Rd. W. Construct underground infiltration system for water quality treatment and phosporus 7 SWMF DYO; is Iopated in a Well Head Protection Area and receives runoff from collector roads. Infiltration systems
removal. are not permitted in SWMF DY02.
48 Cloughley Park Centralized LID Cloughley Park Construct underground infiltration system for water quality treatment and phosphorus 13 The impacts of the Centralized LID outweigh the benefits at th!s time. HO\INever, if a phosphorus offset is required in
removal. the watershed, the Cloughly Park LID should be re-evaluated in consultation with the LSRCA.
49 Watercourse Improvement No. 29 Downstream of Sproule Dr. to SWMF Retrofit No. 78 Realign Dyments Creek from Sproule Dr. to SWMF Retrofit No. 78. -2 Realign Dyments Creek through SWMF Retrofit No. 78.
Dyments Creek
Watershed (Refer to 181 SWMF Retrofit No. 78 Between Sproule Dr. and Dunlop St. W. Construct SWMF above low flow channel for peak flow attenuation during major storms. 15 SWMF creation consistent with the recommendations of the Dyments Creek MDP.
Figure 18) Relocate and upgrade culvert to satisfy City of Barrie Flow Design Guidelines for Road Culvert improvements consistent with the recommendations of the Dyments Creek MDP. Dunlop St. W. culvert
182 Culvert Improvement No. 28 Dunlop St. W. . ; ) 20 : .
Crossings (Arterial Road - 100 Year design flood frequency). crossing to be relocated as part of recommended solution.
183 Watercourse Improvement No. 9 Dunlop St. W. to Ferndale Dr. N (Reach Dy-23) Realign Dymgnts Creek from Dunlop St. W to Ferndale Dr. N. to facilitate SWMF retrofit a7 Natural channel enhancement betvveer) Dunlop St. W. and Ferndale Dr. Watercourse improvement will improve
(No. 78) and increase conveyance capacity. conveyance capacity and reduce flooding.
Improvements in Combination Dyments Creek (Reach Dy-1 and Dy-2a) between Sproule Dr. and Improvements Completed in Combination 21 Improvements implemented in combination produces a positive overall impact on the project environments.

Ferndale Dr. N.

Implementing the projects in combination is recommended.




Table 56: Quantitative Individual Project Evalaution Summary

Recommended Project Feasible Project (Conditional) | Not Recommended/Not Feasible

Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road Crossings

50 Culvert Improvement No. 29 Ferndale Dr. N. . ) 16 Culvert improvements consistent with the recommendations of the Dyments Creek MDP.
(Arterial Road - 100 Year design flood frequency).
51 Watercourse Improvement No. 10 Ferndale Dr. N. to Sarjeant Dr. (Reach Dy-2b) Regrade/reshgpe DL e Ferndale DR e eas 2 Watercourse improvements consistent with the recommendations of the Dyments Creek MDP.
drainage and increased conveyance capacity.
. Realign and upgrade culvert to satisfy 100 Year design flood frequency criteria (as per the [The option of installing new culvert within the road allowance and eliminating the infrastructure from private property
Sarjeant Dr. and Dunlop St. W. : 5 L ) )
52 Culvert Improvement No. 30 recommendations of the Dyments Creek MDP). produces the greatest overall positive impact on the propject environments.
’ Within existing easement through 15 Sarjeant Dr., Address Not Available |Culvert upgrades to satisfy 100 Year design flood frequency criteria (as per the 5 The option of improving the existing culvert through private property produces an overall negative impact on the
and 395 Dunlop St. W. recommendations of the Dyments Creek MDP). project environments. This option is not recommended for implementation.
53 Culvert Improvement No. 31 Highway 400 E/W-S and N-E/W Ramps Culvert upsizing consistent with proposed MTO Highway 400 Improvements. 15 MTO propose e |mprovement. A O ool S B ETEElE TAELITG e
part of the Highway 400 improvements.
54 Culvert Improvement No. 33 Highway 400 Culvert upsizing consistent with proposed MTO Highway 400 Improvements. 5 MTO propose ST |mprovement. AR IOl 2 LIS AR S
part of the Highway 400 improvements.
Culvert upgrades to satisfy 100 Year design flood frequency criteria (as per the 6 [The option of improving the existing culvert crossing under Hart Dr. produces an overall positive impact on the
recommendations of the Dyments Creek MDP). project environments. However, extending the Highway 400 culvert under Hart Dr. is recommended.
55 Culvert Improvement No. 32 Hart Dr. - 7 P ———
’ The option of extending the Highway 400 culvert under Hart Dr. produces the greatest overall positive impact on the
Extend Highway 400 Culvert under Hart Dr. 15 . . : . . ) )
project environments of the projects considered and is recommended for implementation.
) [The option of daylighting the watercourse through 65 Hart Dr. produces an overall positive impact on the project
Daylight watercourse (through 65 Hart Dr.) 16 environments. However, daylighting the watercourse through 55 Hart Dr. is recommended.
56 Watercourse Improvement No, 11 Downstream of Hart Dr. (Reach Dy-3) Culvert upgrades to satisfy 100 Year design flood frequency criteria (as per the a1 The}optlon of improving the existing culvert crossing 65 Hart Dr. produces an overall negative impact on the project
recommendations of the Dyments Creek MDP). environments and is not recommended.
Daylight watercourse (through 55 Hart Dr.) 2% Thg option .Of daylighting the wa.\tercourse.through 55. Hart Dr. produces thp greatest oyerall positive impact on the
project environments of the projects considered and is recommended for implementation.
57 Culvert Improvement No. 34 George St. BN upgra(jes O RN TG M e R O R 2 11 Culvert improvements consistent with the recommendations of the Dyments Creek MDP.
recommendations of the Dyments Creek MDP).
Dyments Creek 169 Culvert Improvement No. 35 Victoria St. Remove roadway and culvert crossing for expansion of SWMF DYO01. 28 Victoria St.Is a service foad th?t 's not required across Dyments Creek. The culvert crossing and roadway are to be
Watershed (Refer to o . removeq as part of the expansion of SWMF DY01. -
Figure 18) 170A SWME Retrofit No. 79 (DY01) Between George St. and Anne St S. Remove \l/|lctor|a Street culyert crossing and extend SWMFl DYO01 down§tream to Anne St. 24 Expansmp of the SWMF DYO01 (wet polnd) downstream of Victoria St. to Anne St. S. LSRCA does not support the
S. for additional water quality treatment, peak flow attenuation and erosion control. construction of online wet pond SWMF's.
58 Culvert Improvement No. 36 Anne St. S, and John St Culvert upgrades to satisfy Cly of Barrie Flow Design Guidelines for Road Crossings 3 Culvert improvements consistent with the recommendations of the Dyments Creek MDP. Improvement impacts 71
(Arterial Road - 100 Year design flood frequency). Anne St. S.
Improvements in Combination Dyments Creek (Reach Dy-4) between Victoria St. and John St. Improvements Completed in Combination 1 Option 1 produces an overall posmvellmpact on the project environments. However, reinstating Dyments Creek
between George St. and Anne St. S. is recommended.
o . _— Victoria St. is a service road that is not required across Dyments Creek. The culvert crossing and roadway are to be|
169 Culvert Improvement No. 35 Victoria St. Remove roadway and culvert crossing daylighting channel 28 removed as part of the reinstatement of Dyments Creek between George St. and Anne St. S,
1708 SWME Retrofit No. 79 (DY01) Between George St. and Anne SL. S. Remove Victoria Street culvert crossing, cha.nnel improvements through SWMF DYQl from 1 Eliminate the e)flstlng onllne SWMF, reinstate the watercourse between George St. and Anqe St. S. and utilize the
Georga St. to Anne St. S and utilize floodplain storage for peak flow attenuation during natural floodplain storage in this area to attenuate peak flows and reduce downstream flooding.
58 Culvert Improvement No. 36 Anne St. S, and John St Culve.rt upgrades to satisfy Cl.ty of Barrie Flow Design Guidelines for Road Crossings 3 Culvert improvements consistent with the recommendations of the Dyments Creek MDP. Improvement impacts 71
(Arterial Road - 100 Year design flood frequency). Anne St. S.
Improvements in Combination (Option 2) Dyments Creek (Reach Dy-4) between Victoria St. and John St. Improvements Completed in Combination 6 pptlon Aallecs n LD greates? e Rl s (UL P e IO B S i e Bl
is recommended for implementation.
58 Culvert Improvement No. 36 (Option 3) |Anne St. S and John St. Culvert upgrades to satisfy Cly of Barrie Flow Design Guidelines for Road Crossings 3 Culvert |mprovemenFs consistent with thle recommendatlons qf thg Dyments Creek MDP. Improvement impacts 71
(Arterial Road - 100 Year design flood frequency). Anne St. S. Culvert improvement to be implemented in combination with upstream improvements.
59 Watercourse Improvement No. 12 Between Anne St. S. and Innisfil St. (Reach Dy-5) Toe treatment to mitigate bank scouring and undercutting. 23 Watercourse improvements colnS|stent L O G T G 3 AT € SR I T AL B
Threshold Assessment (Water's Edge, January 2018).
60 Culvert Improvement No. 37 Innisfil Street o upgra(jes o G U OGBS 12 Culvert improvements consistent with the recommendations of the Dyments Creek MDP.
recommendations of the Dyments Creek MDP).
61 Culvert Improvement No. 38 Sanford St. o upgra(jes o G o OGRS 2 Culvert improvements consistent with the recommendations of the Dyments Creek MDP.
recommendations of the Dyments Creek MDP).
62 Culvert Improvement No. 39 Bradford St. BT e L T M s M S LA R T SUEA I ) 8 Culvert improvements consistent with the recommendations of the Dyments Creek MDP.
of the Dyments Creek MDP).
63 Watercourse Improvement No. 28 Downstream of Bradford St. to Lakeshore Dr. (Reach Dy-6) Watercourse improvements to increase conveyance capacity and decrease flooding. 11 Watercourse improvements consistent with the recommendations of the Dyments Creek MDP.
12 Culvert Improvement No. 41 Mayfair Dr. Culvert upgrades to' satisfy City of Barrie Flow Design Guidelines for Road Crossings (Local 7 Mayfalr Dr. culvert was not evaluated as p.art of the Hotchkiss Creek MDP. Culvert is deficient and is recommended
Road - 50 Year design flood frequency). for improvement as part of ths Master Drainage Plan.
13 Culvert Improvement No. 42 Ardagh R, Culve'rt upgrades to satisfy Cl'ty of Barrie Flow Design Guidelines for Road Crossings 7 Ard.agh Rd. culvert was not evaluated as part of the Hotchkiss Creek MDP. Culvert is deficient and is recommended
(Arterial Road - 100 Year design flood frequency). for improvement as part of ths Master Drainage Plan.
Hotchklsg Creek 16 Culvert Improvement No. 44 EssaRd. Culve.rt upgrades to satisfy Cl.ty of Barrie Flow Design Guidelines for Road Crossings 1 MTO proposgd culvert |mprovement. Culvert improvements to be implemented in accordance with MTO design as
(Refer to Figure 20) (Arterial Road - 100 Year design flood frequency). part of the Highway 400 improvements.
Construct wetland SWMF for water quality reatment and phosphorus removal. 8 The. option of constructlpg a wetlahd SWMF produces the greatesF overall p05|'t|ve impact on the project
) environments of the projects considered and is recommended for implementation.
1 S LR LIRS The option of constructing a bioretention facility produces an overall negative impact on the project environments
Construct bioretention facility (LID) for water quality treatment and phosphorus removal. -19 P g yp 9 P proy

and is not recommended.




Table 56: Quantitative Individual Project Evalaution Summary

Recommended Project Feasible Project (Conditional) | Not Recommended/Not Feasible

Hotchkiss Creek MDP recommended solution has been implemented by the MTO. The option to further improve the

18 Culvert Improvement No. 46 Highway 400 Add additional culvert to crossing to prevent spill at railway tracks. 5 culvert crossing to eliminate the spil along the BCRY railway is not recommended for implementation.
19 SWMF Retrofit No. 81 50 Wood St. Construct peak flow attenuation SWMF for erosion control and peak flow attenuation. 28 SWMF improvement consistent with the recommendations of the Hotchkiss Creek MDP.
20 SWMF Retrofit No. 96 50 Wood St. Construct peak flow attenuation SWMF for erosion control and peak flow attenuation. 17 SWMF improvement consistent with the recommendations of the Hotchkiss Creek MDP.
21 Culvert Improvement No. 135 BCRY Railway Crossing (between Wood St. and Tiffin St.) Construct proposed SWMF Retrofit No. 96 outlet controls. 13 Culyert !mprovement.s con3|st.ent LI recommend.apons G e (R S e 2
daylighting a reach of Hotchkiss Creek through 155 Tiffin St.
22 Culvert Improvement No. 48 Tiffin St. Culve.rt ] C'.ty s R Sl CRRe R e 16 Culvert improvements consistent with the recommendations of the Hotchkiss Creek MDP.
(Arterial Road - 100 Year design flood frequency).
Daylight watercourse through 115 Brock St., 128 Anne St. S. and 134 Tifin St 13 The opFlon to day]lght the wa.tercourse produces Fhe greatest pverall positive impact on the project environments of
the projects considered and is recommended for implementation.
23 Watercourse Improvement No. 6 Hotchkiss Creek between Tifin St. and Anne St. S. (Reach Ho-8) Culvert upgrades to satisfy Cllty of Barrie Flow Design Guidelines for Road Crossings 1 The opltlon to rgplace the existing culvert with an appropriately sized culvert produces a relatively neutral impact on
(Arterial Road - 100 Year design flood frequency). the project environments.
Construct a trunk storm sewer on Tiffin St. to remove channel feulvert from private property. a1 The option to install a trunk §torm sewer within the road 'allolwance to conveylﬂows ellmlnates infrastructure from
private property. However, it produces an overall negative impact on the projects environments.
. 24 Culvert Improvement No. 49 Anne St. S. Culve.rt T JEi EODER L] C'.ty LT T R T (e 17 Culvert improvements consistent with the recommendations of the Hotchkiss Creek MDP.
Hotchkiss Creek (Arterial Road - 100 Year design flood frequency).
(Refer to Figure 20) Daylight watercourse through 108 and 120 Tifin St. 20 The opFlon to day]lght the wa.tercourse produces Fhe greatest pverall positive impact on the project environments of
25 Watercourse Improvement No. 13 Hotchkiss Creek between Anne St. S. and Innisfil St. (Reach Ho-9) fhelpieeiiconsiderediang plesommendedoyinpiemeniain
’ o ' Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road Crossings 6 The option to replace the existing culvert with an appropriately sized culvert produces a positive overall impact on
(Arterial Road - 100 Year design flood frequency). the project environments. However, daylighting the watercourse through 108 and 120 Tiffin St. is recommended.
26 SWMF Retrofit No. 48 (HT13) Between Anne St. S. and Innisfil St. Construct peak flow attenuation SWMF for erosion control and peak flow attenuation. -32 SWMF improvement consistent with the recommendations of the Hotchkiss Creek MDP.
27 Culvert Improvement No. 50 Innisfil St. Construct SWMF Retrofit 48 outlet -2 Culvert improvements consistent with the recommendations of the Hotchkiss Creek MDP.
Improvements in Combination (Option 1) Improvements Completed in Combination a7 The}optlon of consFructlng a peak flow attenuation facility produces an overall negative impact on the project
environments and is not recommended.
: - Culvert upgrades to satisfy 100 Year flood frequency criteria (as per the recommendations Culvert improvements consistent with the recommendations of the Hotchkiss Creek MDP. Option 2produces the
2 Guivertimprovement o 501Qptioni2) TRl st of the Hotchkiss Creek MDP). . greatest overall positive impact on the project environments of the projects considered and is recommended.
28 Watercourse Improvement No. 14 Reach Ho-9 between Innisfil St. and Bradford St. Watercourse improvements along Hotchkiss Creek to stabilize existing bank erosion. 13 Watercourse improvements colnS|stent L o G T G 3 T € SR . S B B
Threshold Assessment (Water's Edge, January 2018).
) . . Construct underground infiltration system for water quality treatment and phosphorus The impacts of the Centralized LID outweigh the benefits at this time. However, if a phosphorus offset is required in
e ELATE LS RS PR R (LD ALETREL R PR removal. = the watershed, the Allandale Heights Park LID should be re-evaluated in consultation with the LSRCA.
30 Trunk Storm Sewer No. 10 Essa Rd. (between Fairview Rd. and Innisfil St.) Construct trunk storm sewer to convey 100 year peak flows. 24 LIITLS stqrm salere e e A S L B R G Ay
Year design flood frequency).
164 Greenfield Park Centralized LID Greenfield Park Construct underground infiltration system for water quality treatment and groundwater a1 The impacts of the Centralllzed LID outweigh the benefits at thls'tlme. Howgver, llf a phosphorus offset is required in
Huronia Creek recharge. _ . ‘ . the Watgrshed, the Greenfield Park I_lID should be re-evaluated in consultlatloln with the LSRCA. _
Drainage Area (Refer 184 SWME Retrofit No. 85 (HR03) 265 Burton Ave. Expand existing SWMF to |nc|}ude a permanent pool wet pond ceIIl and increased active 12 Expandlng the SWMF for water quality control produces an overall negative impact on the project environments and
to Figure 21) storage volumg for water qual!ty treatment and peak flow attenuation. . is not rgcommended. . _ . .
185 SWME Retrofit No. 28 (HRO1) 279 Yonge St. Retrofit the existing SWMF to include a permanent pool wet pond cell for water quality 15 Retrfomng the SWMF for water quality control produces an overall negative impact on the project environments and
treatment. is not recommended.
. Construct underground infiltration system for water quality treatment and phosphorus The impacts of the Centralized LID outweigh the benefits at this time. However, if a phosphorus offset is required in
o KT B0 (e CE e (D Mapetniak removal. C the watershed, the Mapleton Park LID should be re-evaluated in consultation with the LSRCA.
65 Harvie Park Centralized LID Harvie Park :(:e(r):s\t/gjlm underground infitration system for water quality treatment and phosphorus -14 Harvie Park is located in an area with high groundwater levels. Infiltration systems are not permitted in Harvie Park.
66 Montserrand Park Centralized LID Montserrand Park Construct underground infiltration system for water quality treatment and phosphorus a7 The impacts of the Centralized LID outweigh the benefits at this tlme. Howev.er, if a phosphorus offset is required in
Whiskey Creek removal. the watershed, the Montserrand Park LID should be re-evaluated in consultation with the LSRCA.
Watershed (Refer to Construct combination underground infiltration system and dry SWMF for water qaulity 20 Constructing an infiltration system within the base of a dry pond is the LSRCA preferred approach. This option is
Figure 19) 67 SWME Retrofit No. 42 Between Beacon Rd. and Montserrand St treatment, erosion control and peak flow attenuation. the recommended approach for implementation.
9 ’ ‘ ' Construct wetpond SWMF for water gaulity treatment, erosion control and peak flow 19 The option of constructing a wet pond SWMF produces a positive impact on the project environments. However,
attenuation. the LSRCA preferred approach to stormwater management is to incorporate LID techniques into design.
68 Culvert Improvement No. 53 Harvie Road Culve.rt M JEi ORI C'.ty T LT SN M T (e 1 26 Culvert improvements consistent with the recommendations of the Whiskey Creek MDP.
(Arterial Road - 100 Year design flood frequency).
69 SWME Retrofit No. 92 (WK05) Between Beacon Rd. and Harvie Rd. Retrofit existing SWMF to include underground infiltration system for improved water quality 26 The impacts of the SWMF Retrofit outweigh the benefits at this time. However, if a phosphorus offset is required in

treatment.

the watershed, the WKO5 retrofit should be re-evaluated in consultation with the LSRCA.




Table 56: Quantitative Individual Project Evalaution Summary Recommended Project Feasible Project (Conditional) | Not Recommended/Not Feasible

Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road Crossings

70 Culvert Improvement No. 54 Harvie Rd. . ) 29 Culvert improvements consistent with the recommendations of the Whiskey Creek MDP.
(Arterial Road - 100 Year design flood frequency).
171 Watercourse Improvement No. 15 From Harvie Road to Highway 400 (Reach Wh-3) Realrgn Whrsl(ey Creek (Reach Wh-3) from Harvie Road to Highway 400 to accommodate 17 Watercourse |mpr0\rements to realrgn Whiskey Creek and accommodate Harvre Rd. unprovements. Watercourse
Harvie Road improvements. improvements consistent with Harvie Road and Big Bay Point Road New Crossing - Highway 400 design.
. Culvert upgrades to satisfy 100 Year flood frequency criteria (as per the recommendations Culvert improvements to realign Whiskey Creek and accommodate Harvie Rd. improvements. Culvert
i ARSI Al of the Whiskey Creek MDP). i improvements consistent with Harvie Road and Big Bay Point Road New Crossing - Highway 400 design.
Improvements in Combination (Option 1) From Harvie Road to Highway 400 (Reach Wh-3) Improvements Completed in Combination 1 The option (Optron i reahgn LG watercour_se Gl culvert 0’035'”_9 ettt prod_uces an ove_rall positive
impact on the project environments of the projects considered and is recommended for implementation.
70 Culvert Improvement No. 54 Harvie Rd. Culvert upgrades (0 safisfy C'.ty of Barrie Flow Design Guidelines for Road Crossings 29 Culvert improvements consistent with the recommendations of the Whiskey Creek MDP.
(Arterial Road - 100 Year design flood frequency).
172B Culvert Improvement No. 55 Highway 400 Culvert upsizing consistent with proposed MTO Highway 400 Improvements. 2 Culvert improvements consistent with the recommendations of the Whiskey Creek MDP.
. L . . ) . L The option (Option 2) of improving the culvert produces the greatest overall positive impact on the project
Improvements in Combination (ption 2) Harvie Rd. and Highway 400 Improvements Completed in Combination ° environments. However, Option 1 is recommended as the improvements proposed under Option 2 conflict with the
71 Culvert Improvement No. 56 Fairview Rd. Culvert TP ERIDRENE Crty i R T N3 3 TS SRR e I3 13 Culvert improvements consistent with Harvie Road and Big Bay Point Road New Crossing - Highway 400 design.
(Arterial Road - 100 Year design flood frequency).
72 Culvert Improvement No. 57 Bayview Dr. L upgrades LRENE LR G R A GBI 5 Culvert improvements consistent with the recommendations of the Whiskey Creek MDP.
of the Whiskey Creek MDP).
73 Watercourse Improvement No. 16 Downstream of Bayview Dr. (Reach Wh-4a) Minor watercourse realignment for long-term watercourse bed stabilization. 4 Watercourse improvements colnsrstent LCL R L RPN R B e
Threshold Assessment (Water's Edge, January 2018).
Watercourse Improvement No. 30 Downstream of Bayview Dr. (Reaches Wh-4a through 4C) Watercourse improvements to increase conveyance capacity and decrease flooding. 7 Watercourse TR BEE R _recorn eI EIETSE the Whrskey FEading Watercourse
7 : _ improvements produ_ce the greatest overall posrtrve impact on the p_r_oject envrronment of the optrons considered.
Trunk Storm Sewer Through 279 Bayview Dr. Construct trunk storm sewer through 279 Bayview Dr. to convey flow exceeding 2 Trunk storm sewer sized to convey rovrr exceedrng watercourse Irmrtrng capacity around 279 Bayview Dr. The trunk
downstream channel capacity. storm sewer produces an overall negative impact on the project environments and is not recommended.
75 SWME Retrofit No. 40 43 Chieftain Cres. and 110 Fairview Rd. Construct comblnatron underground infiltration system and dry SWMF in combination with 20 Chieftain Cres. drains uncontrolled and untreated drrectly to Whrskey Creek and no overland flow route is provided.
Emergency Services Campus SWMF. Consturcting an underground infiltration system in combinatation with the ESC SWMF is recommended.
76 Watercourse Improvement No. 17 Downstream of Bayview Drive (Reach Wh-5) Watercourse improvements along Whiskey Creek to stabilize existing bed and bank 1 Watercourse improvements colnsrstent with the recommendations of the Fluvial Geomorphologic & Erosion
Whiskey Creek erosion. Threshold Assessment (Water's Edge, January 2018). : : : :
Watershed (Refer to 77 Watercourse Improvement No. 18 Downstream of Bayview Drive (Reach Wh-6) Watercourse improvements along Whiskey Creek to stabilize existing bank erosion. 14 Watercourse improvements colnsrstent LUELE SR L HC RPN L B e
Figure 19) _ _ : Threshold Assessment (Water's Edge, January 2018).
78 Culvert Improvement No. 147 BCRY Railway Crossing e LA A e USL A CaER E I 10 Culvert improvements consistent with the recommendations of the Whiskey Creek MDP.

of the Whiskey Creek MDP).

Construct underground infiltration system for water quality treatment and phosphorus 19 The impacts of the Centralized LID outweigh the benefits at this time. However, if a phosphorus offset is required in

7 AR SRR T SR S SR removal. the watershed, the Assikinack Park LID should be re-evaluated in consultation with the LSRCA.

Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road Crossings

80 Culvert Improvement No. 60 Huronia Rd. (Arterial Road - 100 Year design flood frequency). 7 Culvert improvements consistent with the recommendations of the Whiskey Creek MDP.

81 Watercourse Improvement No. 31 Downstream of Huronia Rd. (Reach Wh-7b through 7c) Watercourse realignment between Huronia Rd. and SWMF WKO01. 6 Watercourse improvements consistent with the recommendations of the Whiskey Creek MDP.

82 SWMF Retrofit No. 26 East of Huronia Rd., north of Big Bay point Rd. gng{; (;tu‘;?’;: pond SWMF to provide water qualiy treatment, erosion conirol and peak -6 SWMF Retrofit No. 26 is located in a natural heritage area and is not permitted by the LSRCA.

83 SWMF Retrofit No. 25 (WKO01) Little Ave. and Firman Dr. Construct a wetland permanent pool cell to provide water quality treatment. 5 E?gg:;nrg;:s;WMF AR e I R C IS SR 2 Gt Je G B e

84 Culvert Improvement No. 62 Little Ave. Culvert (3 ERDRE G Cl.ty =T R T N3 3 TS SRR e T3 14 Culvert improvements consistent with the recommendations of the Whiskey Creek MDP.
(Arterial Road - 100 Year design flood frequency).

179 Watercourse Improvement No. 32 Downstream of Little Ave. (Reach Wh-9) Watercourse improvements downstream of Little Ave. to improve conveyance capacity. -6 Watercourse improvements consistent with the recommendations of the Whiskey Creek MDP.

Improvements in Combination Little Ave. and downstream through Reach Wh-9 Improvements Completed in Combination 0 Implementrng LSRN ] combrnatron produees UG ERIIRE LD N s
The improvements are recommended for implementation.

85 Culvert Improvement No. 63 Yonge St. Culvert TP ERIRENE Crty Oz R T N3 3 TS SRR eI 15 Culvert improvements consistent with the recommendations of the Whiskey Creek MDP.
(Arterial Road - 100 Year design flood frequency).

86 Culvert Improvement No. 138 Metrolink Railway Crossing (between Yonge St. and Tollendal Mill Rd.) Culvert upgrades to satisfy 100 Year flood frequency criteria (as per the recommendations 1 Culvert sized to rnaxrmrze tloodplarn storage used upstream of crossing during the 100 year return frequency storm
of the Whiskey Creek MDP). without overtopping the railway.

87 SWME Retrofit No. 20 (WK04) South of Tollendal Mill R. Install oil grit seperator to provide pre-treatment for SWMF WK04 in absence of sediment 13 Retn‘ottrng the SWMF for water quality control produces an overall negative impact on the project environments and
forebay. is not recommended.

88 Culvert Improvement No. 64 Hurst Dr. Culvert BT Crty Glzzel gatInes L AR Gl 8 Culvert improvements consistent with the recommendations of the Whiskey Creek MDP.
(Arterial Road - 100 Year design flood frequency).

89 Watercourse Improvement No. 19 Between Tollendal Mill Rd. and The Boulevard (Reach Wh-10) \Watercourse improvements on Whiskey Creek to stabilize existing bank erosion. 2 uEE LG LA S SR s L SRR R s B e

Threshold Assessment (Water's Edge, January 2018).




Table 56: Quantitative Individual Project Evalaution Summary

Recommended Project Feasible Project (Conditional) | Not Recommended/Not Feasible

Culvert upgrades to satisfy 100 Year design flood frequency criteria (as per the

174A  |Culvert Improvement No. 65 The Boulevard . . 16 Culvert improvements consistent with the recommendations of the Whiskey Creek MDP.
recommendations of the Whiskey Creek MDP).
175 Watercourse Improvement No. 20 Between The Boulevard and Brennan Avenue (Reach Wh-10) Reconstrucﬂregrade i wat_ercourse SRS D BRI T BT A B (0 -14 Watercourse improvements consistent with the recommendations of the Whiskey Creek MDP.
increase conveyance capacity.
176 Culvert Improvement No. 66 Brennan Ave. ENEL upgrades L le0 VEET B BTG 2 (B 2 16 Culvert improvements consistent with the recommendations of the Whiskey Creek MDP.
recommendations of the Whiskey Creek MDP).
177 Watercourse Improvement No. 21 Downstream of Brennan Ave. to Kempenfelt Bay (Reach Wh-10) CR:rf\?:;;uCZULZ%r:g?ythe [EEREEE A S G EEE AR D ITES2 -4 Watercourse improvements consistent with the recommendations of the Whiskey Creek MDP.
Improvements in Combination (Option 1) The Boulevard to Kempenfelt Bay Improvements Completed in Combination 1 Ve (e i pisiotes vya}terf:ourse g culver't crossmgs I Bo'ulevard apd (BT
Bay produces the greatest overall positive impact on the project environments of the projects considered.
Whiskey Creek 90A Trunk Storm Sewer No. 13 Minets Point Rd. and White Oaks Rd. from Hurst Dr. to Brennan Ave. Construction of trunk storm sewer to divert peak flows from Hurst Dr. to Brennan Ave. 14 Tru.nk storm sewer de_s igned to divert flow away from erosion prone reach of Whiskey Creek and away from
deficient culvert crossing under The Boulevard.
Watershed (Refer to Culvert upgrades to satisfy 100 Year design flood frequency criteria (as per the
Figure 19) 1748 Culvert Improvement No. 65 The Boulevard pgrac . g quency P 21 Culvert size reduced as trunk storm sewer diverts a portion of flow around deficient culvert.
recommendations of the Whiskey Creek MDP).
175 Watercourse Improvement No. 20 Between The Boulevard and Brennan Avenue (Reach Wh-10) R econsiructregrade the Wat.ercourse between The Boulevard and Brennan Avenue to -14 Watercourse improvements consistent with the recommendations of the Whiskey Creek MDP.
increase conveyance capacity.
176 Culvert Improvement No. 66 Brennan Ave. Culvert upgrades (0 satisfy 1.00 vear design flood frequency criteria (as per the 16 Culvert improvements consistent with the recommendations of the Whiskey Creek MDP.
recommendations of the Whiskey Creek MDP).
177 Watercourse Improvement No. 21 Downstream of Brennan Ave. to Kempenfelt Bay (Reach Wh-10) S;;\?:;;;iiﬁi%fg?ythe watercourse downstream of Brennan Avenue to increase -4 Watercourse improvements consistent with the recommendations of the Whiskey Creek MDP.
Improvements in Combination (Option 2) Hurst Dr. to Kempenfelt Bay Improvements Completed in Combination 9 The option (Option 2) to cqnst.ruct atunk storm sewer t.o divert flow around.The Boulgvard culvert crossing
produces an overall negative impact on the project environments of the projects considered.
90B Trunk Storm Sewer No. 13 (Option 3) Minets Point Rd. and White Oaks Rd. from Hurst Dr. to Kempenfelt Bay  [Construction of trunk storm sewer to divert peak flows from Hurst Dr. to Kempenfelt Bay. 5 Trunk storm sewer is not feasible due to excessive sewer depths. Option 1 is recommended for implementation.
) ) The impacts of the SWMF Retrofit outweigh the benefits at this time. However, if a phosphorus offset is required in
95 SWMF Retrofit No. 86 (LV16) East of Bryne Dr. Construct wetland permanent pool cell for water quality treatment. 2 R I e S e e e I e A LR
96 SWMF Retrofit No. 87 (LV17) East of Bryne Dr. Construct wetland permanent pool cell for water quality treatment. 11 Betroflttlng L SWM.F LS quallty EE O S N S ] 2 T S
is recommended for implementation.
97 SWME Retrofit No. 65 (LV07) Between Bayview Dr. and Saunders Rd. Retrofit emstlng SWMF to include a sediment forebay and underground infiltration system 1 Betrfottlng the SWMF for water qyallty control produces an overall positive impact on the project environments and
for water quality treatment. is recommended for implementation.
98 Culvert Improvement No. 126 BCRY Railway Crossing (north of Lockhart Rd.) Culvert upgrades to satisfy 100 Year design flood frequency criteria. 4 Eslgrilzﬁtr;tlirggrovement s D P G T e G U U S S
99 Culvert Improvement No. 89 Lockhart Rd. Culve.rt upgrades to satisfy Cl'ty of Barrie Flow Design Guidelines for Road Crossings 9 The culvert |mprovement produces an overall positive impact on the project environments and is recommended for
(Arterial Road - 100 Year design flood frequency). implementation.
101 Culvert Improvement No. 91 Lockhart Rd. Culve.rt upgrades to satisfy Cl.ty of Barrie Flow Design Guidelines for Road Crossings 1 The culvert |mprovement produces an overall positive impact on the project environments and is recommended for
(Arterial Road - 100 Year design flood frequency). implementation.
102 SWME Retrofit No. 45 (LV05) Between Highway 400 and Bayview Drive SWMF cleanout and channel improvements to repair and stabilize existing bed and bank 4 Retroflmng the SWMF for water quallty control and relpstatlng the watercourse produces an overall positive impact
erosion. on the project environments and is recommended for implementation.
103 Culvert Improvement No. 94 Welham Rd. Culvert upgrades (o satisfy Clt.y of Barrie Flow Design Guidefines for Road Crossings 13 Culvert crossing deficient due to backwater condition created by BCRY railway crossing downstream.
(Collector Road - 50 Year design flood frequency).
104 Culvert Improvement No. 95 Mapleview Dr. E. Culvert upgrades to salisfy C'.ty of Barrie Flow Design Guidelines for Road Crossings 3 Culvert crossing deficient due to backwater condition created by BCRY railway crossing downstream.
Lovers Creek (Arterial Road - 100 Year design flood frequency). . . B _
Watershed (Refer to 105A Culvert Improvement No. 123 BCRY Railway Crossing (south of Mapleview Dr. E.) Culvert upgrades to satisfy 50 Year design flood frequency criteria. 18 Upsizing the culvert to convey the 50 Y ear design flood frequency criteria stll produces a backwater condition
Figure 19) upstream at Wellham Rd: and Mapleview Dr. E. . . .
Improvements in Combination (Option 1) Welham Rd., Mapleview Dr. E. and BCRY Railway Crossing Improvements Completed in Combination 5 The optlon'(lOptllon 1) to improve .the Welham R, Maplewew Dr. E. anq BCRY railway crossings produces an
overall positive impact on the project environments of the projects considered.
) . . . Culvert upgrades to convey Regional (Hurricane Hazel) peak flows to reduce backwater Upsizing the culvert to convey the Regional storm peak flow reduces the backwater upstream and eliminates the
1058 Culvert Improvement No. 123 (Option 2) | BCRY Railway Crossing (south of Mapleview Dr. E.) impacts on Culvert Improvements No. 94 and 95 eliminating these deficiencies. 26 Welham Rd. and Mapleview Dr. E. deficiencies. Option 2 is recommended for implementation.
106 SWME Retrofit No. 32 (LV12) East of Welham Rd. Retrofit the existing SWMF to include an underground infiltration system for water quality 13 SWMF LV12 is Iocateq ina Significant Groundwater Recharge Area and a Well Head Protection Area. Infiltration
treatment. systems are not permitted in SWMF LV12.
107 Culvert Improvement No. 92 Huronia Rd. Culve.rt upgrades to satisfy Cl.ty of Barrie Flow Design Guidelines for Road Crossings 20 The culvert |mprovement produces an overall positive impact on the project environments and is recommended for
(Arterial Road - 100 Year design flood frequency). implementation.
109 Culvert Improvement No. 99 Ellis Dr. Culvert upgrades to.satlsfy City of Barrie Flow Design Guidelines for Road Crossings (Local 12 The culvert |mprovement produces an overall positive impact on the project environments and is recommended for
Road - 50 Year design flood frequency). implementation.
110 Culvert Improvement No. 98 Welham Rd. Culvert upgrades to satisfy Clty of Barrie Flow Design Guidelines for Road Crossings 1 The culvert |mprovement produces an overall positive impact on the project environments and is recommended for
(Collector Road - 50 Year design flood frequency). implementation.
11 SWMF Retrofit No. 30 (LV02) East of Welham Rd. Retrofit the existing SWMF to include a permanent pool wet pond cell for water quality 13 Betroflttlng the SWMF for water quallty control produces an overall positive impact on the project environments and
treatment. is recommended for implementation.
112 SWMF Retrfoit No. 31 (LV03) East of Welham Rd. Retrofit the existing SWMF to include a permanent pool wet pond cell for water quality 19 Betroflttlng the SWMF for water quallty control produces an overall positive impact on the project environments and
treatment. is recommended for implementation.
113 Culvert Improvement No. 97 Huronia Rd. Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road Crossings 2 The culvert improvement produces an overall positive impact on the project environments and is recommended for

(Arterial Road - 100 Year design flood frequency).

implementation.




Table 56: Quantitative Individual Project Evalaution Summary

Recommended Project Feasible Project (Conditional) | Not Recommended/Not Feasible

[This improvement has a neutral impact on the project environments. Consideration should be given to upsizing the

114 Trunk Storm Sewer No. 7 Esther Drive from Dean Ave. to SWMF LV19 Construct a trunk storm sewer (upsize local sewer) to eliminate overland flow deficiency. 0 L .
local storm sewer to address the overland flow route deficiencies as part of future road renewal projects.
. . . Construct underground infiltration system for water quality treatment and phosphorus The impacts of the Centralized LID outweigh the benefits at this time. However, if a phosphorus offset is required in
Lty AR G Prn Caiel e LD AT PR removal. L the watershed, the Madelaine Park LID should be re-evaluated in consultation with the LSRCA.
. ) . Construct underground infiltration system for water quality treatment and phosphorus The impacts of the Centralized LID outweigh the benefits at this time. However, if a phosphorus offset is required in
) bl Pl el LD BRI removal. e the watershed, the Kuzmich Park LID should be re-evaluated in consultation with the LSRCA.
. Construct underground infiltration system for water quality treatment and phosphorus The impacts of the Centralized LID outweigh the benefits at this time. However, if a phosphorus offset is required in
Lk ol Lerats el Rl L EoL AL L removal. e the watershed, the Golden Meadow Park LID should be re-evaluated in consultation with the LSRCA.
Lovers Creek 17 Carter Park Centralized LID Carter Park Construct underground infiltration system for water quality treatment and phosphorus a1 The impacts of the Centralized LID outweigh the benefits atlthls time. Howeyer, if a phosphorus offset is required in
Watershed (Refer to removal. the watershed, the Carter Park LID should be re-evaluated in consultation with the LSRCA.
. ) Retrofit the existing SWMF to include an underground infiltration system for water quality The impacts of the SWMF retrofit outweigh the benefits at this time. However, if a phosphorus offset is required in
Figure 19) Lty ST S, E () L G L e B treatment. 1 the watershed, the SWMF LV10 retrofit should be re-evaluated in consultation with the LSRCA.
119 SWME Retrofit No. 68 (LV01) East of Welham Rd. Expand existing SWMF to include a permanent pool wet pond cell for water quality 13 Retroflmng the SWMF folr water qualllty control produces an overall negative impact on the project environments and
treatment. is not recommended for implementation.
120 Watercourse Improvement No, 22 Between Yonge St. and Hurst Dr. (Reach Lo-19) Watercourse improvements on Lovers Creek to stabilize existing bed and bank erosion and 7 The watercourse |mprovement§ produce an overall positive impact on the project environments and is
channel meander. recommended for implementation.
121 Watercourse Improvement No, 23 Upstream of Tollendal Mill Rd. (Reach Lo-20) Watercourse improvements on Lovers Creek to stabilize existing bed and bank erosion and 7 The watercourse |mprovement§ produce an overall positive impact on the project environments and is
channel meander. recommended for implementation.
122 Culvert Improvement No, 105 Tollendal Mill Rd. Culvert upgrades to satisfy Clty of Barrie Flow Design Guidelines for Road Crossings 12 The culvert |mprovement produces an overall positive impact on the project environments and is recommended for
(Collector Road - 50 Year design flood frequency). implementation.
125 Culvert Improvement No. 83 Mapleview Dr. E. Culve.rt upgrades to satisfy Cl'ty of Barrie Flow Design Guidelines for Road Crossings 8 The culvert |mprovement produces an overall positive impact on the project environments and is recommended for
(Arterial Road - 100 Year design flood frequency). implementation.
126 QueenswaylHyde Park Centralized LID | QueenswaylHyde Park Construct underground infiltration system for water quality treatment and phosphorus a7 The impacts of the Centralized LID outweigh the benefits at this time. However, if a pho.sphorus offset is required in
Hewitts Creek removal. _ . the We}tershed, the Queenswgy/Hyde Park LID should be re-evaluated in pongultatlon with the LSRCA.l .
Watershed (Refer to 127 Sandringham Park Centralized LID Sandringham Park Construct underground infiltration system for water quality treatment and phosphorus 22 Sandr!ngham Park is located in an area with high groundwater levels. Infiltration systems are not permitted in
Figure 21) removal. Sandringham Park.
128 SWMF Retrofit No. 27 East of Walnut Cres. And West of Hewitts Creek Construct a wet pond SWMF for water quality treatment and phosphorus removal. -9 SWMF Retrofit No. 27 is located in the floodplain of Hewitts Creek and is not permitted by the LSRCA.
130 Trunk Storm Sewer No. 6 Princess Margaret Gate and Camelot Sq. Construct a trunk storm sewer to eliminate overland flow deficiency. 9 LT L Sewe |mprovgment IS el L G e BRI A DS
recommended for implementation.
) Construct underground infiltration system for water quality treatment and phosphorus The impacts of the Centralized LID outweigh the benefits at this time. However, if a phosphorus offset is required in
L SUREETE PR el LD S el removal. v the watershed, the Strabane Park LID should be re-evaluated in consultation with the NVCA.
) Retrofit existing SWMF to include a permanent pool wet pond cells for water quality The impacts of the SWMF retrofit outweigh the benefits at this time. However, if a phosphorus offset is required in
L S R, B0 2505 I L) Sl treatment. 9 the watershed, the SWMF GRO4 retrofit should be re-evaluated in consultation with the NVCA.
135 Trunk Storm Sewer No. 3 SWMF GR04 to SWMF GR0O1 Construct a trunk storm sewer to convey the 100 year outflow from SWMF GR04 to GRO1. 0 L et ean{ronrlnents. BACR UL gwven ol
Georgian Creek _ . local storm sewer to addre;s the overlqnd ﬂow route deficiencies as pgrt of future road renewal pro;gcts. .
Watershed (Refer to 136 Dunsmore Park Centralized LID Dunsmore Park Construct underground infiltration system for water quality treatment and groundwater 22 Dunsmore Park is located in an area with high groundwater levels. Infiltration systems are not permitted in
Figure 17) phosphorus removal. Dunsmore Park.
9 . Construct a trunk storm sewer to convey the 100 year peak flow from Dunsmore Park to This improvement has a neutral impact on the project environments. Consideration should be given to upsizing the
137 Trunk Storm Sewer No. 4 Dunsmore Park to Penetanguishene Rd . 0 L )
Penetanguishene Rd. local storm sewer to address the overland flow route deficiencies as part of future road renewal projects.
) o . Retrofit existing SWMF to include a permanent pool wet pond cell for water quality The impacts of the SWMF retrofit outweigh the benefits at this time. However, if a phosphorus offset is required in
2 S e 08, R B0 BRI LY Vi U PG T RHRE 6 treatment. 9 the watershed, the SWMF GRO1 retrofit should be re-evaluated in consultation with the NVCA.
139 Culvert Improvement No. 82 Penetanguishene Rd Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road Crossings 30 The culvert improvement produces an overall positive impact on the project environments and is recommended for

(Arterial Road - 100 Year design flood frequency).

implementation.




Table 56: Quantitative Individual Project Evalaution Summary

Recommended Project Feasible Project (Conditional) | Not Recommended/Not Feasible

Construct underground infiltration system for water quality treatment and phosphorus

[The impacts of the Centralized LID outweigh the benefits at this time. However, if a phosphorus offset is required in

L Catiuts e Rl L AL removal. Az the watershed, the Cartwright Park LID should be re-evaluated in consultation with the NVCA.
141 Trunk Storm Sewer No. 5 SWME LT02 to SWME LTOL an§truct a trunk storm sewer to} convey the 100 year outflow from SWMF LT02 to LTO1 to 7 The trunk storm sewer |mprovgment produce an overall positive impact on the project environments and is
eliminate overland flow route deficiencies. recommended for implementation.
SWMF expansion for water quality treatment (infiltration), erosion control and peak flow 6 Retrofitting the SWMF to include an infiltration system for water quality and quantity control produces an overall
attenuation. positive impact on the project environments.
SWMF expansion for water quality treatment (wet pond), erosion control and peak flow 2% Retrofitting the SWMF to a wet pond for water quality and quantity control produces the greatest overall positive
142 SWME Retrofit No. 77 (LT01) Between Cardinal St. and St. Vincent St attenuation. |mpac@qn the project enwronrlnelnts and is recommended fpr |mp|ementatl|on. . - .
) . ' ) Retrofitting the SWMF to maximize the water quality/quantity control provided within the existing footprint of the
SWMF retrofit for water quality treatment / quality control as per recommendations of MDP. -7 g ; . : i )
pond produces an overall negative impact on the project environments and is not recommended for implementation.
. - . . Acquiring the properties susceptible to flooding and property damage is an interim measure that may be
Property Acquisiton to eliminate private property flooding and property damage. 6 implemented until such time that additional funding is available to retrofit SWMF LTO01.
Litle Lake Watershed 143 Watercourse Improvement No. 24 Downstream of Livingstone St. E. (Reach Li-1) Watercourse improvements along Little Lake Creek to stabilize existing bank erosion. 14 Watercourse improvements colnS|stent L O e R AT e G T AL S T
(Refer to Figure 17) Threshold Assessment (Water's Edge, January 2018).
144 SWME Retrofit No. 89 (LT05) Osprey Ridge Rd. Expgnd existing SWMF to increase the permanent pool volume to provide improved water 10 Retroflmng the SWMF folr water qualllty control produces an overall negative impact on the project environments and
quality treatment. is not recommended for implementation.
145 SWME Retrofit No. 84 (LTGM) 500 Bayfield St Expgnd existing SWMF to increase the permanent pool and active storage volume for water 7 Retrofmlng the SWMF for water quality and quantity control produces an overall positive impact on the project
quality treatment and peak flow attenuation. environments.
) Expand existing SWMF to increase the permanent pool volume provided for water quality - ' A . .
178A SWMF Retrofit No. 91 (LT04) Hanmer St. E. treatment with upstream improvements in place (SWME LTGM). 9 Retrofitting the SWMF for water quality control produces an overall negative impact on the project environments.
Improvements in Combination (Option 1) Retrofit SWMF LTGM amd LT04 in combination Improvements Completed in Combination -17 Thg option l(Optlon 1) (o retrofi .SWMF LV.O4 and LT(.;M in combination produp es an overgll negative impact on the
project environments of the projects considered and is not recommended for implementation.
145 SWMF Retrofit No. 84 (LTGM) - Option 2 _|509 Bayfield St Expgnd existing SWMF to increase the permanent pool and active storage volume for water 7 Retroflmng the SWMF for water quallty'and quantlty control produces an overall positive impact on the project
quality treatment and peak flow attenuation. environments and is recommented for implementation.
1788 SWMEF Retrofit No. 91 (LT04) - Option 3 |Hanmer St. E. Expgnd existing SWMF to increase the permanent pool volume to provide improved water 7 Retrofmlng the SWMF folr water qualllty control produces an overall negative impact on the project environments and
quality treatment. is not recommended for implementation.
' Construct underground infiltration system for water quality treatment and phosphorus The impacts of the Centralized LID outweigh the benefits at this time. However, if a phosphorus offset is required in
e bt ek Ceriielizes LD Lozl e removal. A the watershed, the Lougheed Park LID should be re-evaluated in consultation with the NVCA.
. Construct underground infiltration system for water quality treatment and phosphorus The impacts of the Centralized LID outweigh the benefits at this time. However, if a phosphorus offset is required in
e Bilesser s [ S LD Al PR removal. C the watershed, the Wessenger Park LID should be re-evaluated in consultation with the NVCA.
. Construct underground infiltration system for water quality treatment and phosphorus The impacts of the Centralized LID outweigh the benefits at this time. However, if a phosphorus offset is required in
e er Eise il LY S0 el removal. & the watershed, the Bear Creek Park LID should be re-evaluated in consultation with the NVCA.
150 SWMF Retrofit No. 61 (BROSb) Between Red Oak Dr. and County Rd. 27 Expand existing SWMF to increase the permanent pool volume provided for water quality 14 Retroﬂmng the SWMF for water quahty control produces an overall positive impact on the project environments and
treatment. is recommended for implementation.
151 SWMF Retrofit No. 69 (BR13) Snowshoe Park Expand the existing SWMF to provide a permanent pool cell for water quality treatment. -16 R etroftting the SWMF fo.r water quall.ty control produces an overall negative impact on the project environments and
is not recommended for implementation.
Bear Creek Watershed 152 SWME Retrofit No. 90 (BR14) North of Bishop Dr. Regrade the permanent pool cell to increase the permanent pool volume for water quality 48 Retroflﬁlng the SWMF fo.r water quall.ty control produces an overall negative impact on the project environments and
(Refer to Figure 20) treatment. is not recommended for implementation.
) Expand existing SWMF to increase the permanent pool volume provided for water quality The impacts of the SWMF retrofit outweigh the benefits at this time. However, if a phosphorus offset is required in
s S RO e, B2 R e REw bl £ Eay e 25 treatment. L the watershed, the SWMF BRO5 retrofit should be re-evaluated in consultation with the NVCA.
154 Culvert Improvement No. 78 Ardagh R, Culvert upgrades to satisfy C{ty of Barrie Flow Design Guidelines for Road Crossings 8 The culvert |mprovement produces an overall positive impact on the project environments and is recommended for
(Arterial Road - 100 Year design flood frequency). implementation.
155 Watercourse Improvement No. 33 Downstream of Ardagh Rd. (Reach Be-14) Watercourse improvements on Bear Creek to stabilize existing bed erosion. 16 Watercourse improvements coln5|stent i O TBTERIEE s A . 5 (FEE B
Threshold Assessment (Water's Edge, January 2018).
156 Culvert Improvement No. 134 BCRY Railway Crossing Culvert upgrades to satisfy 50 Year design flood frequency criteria. -10 WSS SO culven_lmprovement SIS e T S R S S GBS IR e S
reconstructed, the culvert improvement should be re-evaluated.
157 Culvert Improvement No. 80 County Rd. 27 Culvert upgrades to_satlsfy City of Barrie Flow Design Guidelines for Road Crossings (Local 10 The impacts of the culven_lmprovement outweigh the benefits at this time. However, if County Road 27 is to be
Road - 50 Year design flood frequency). reconstructed, the culvert improvement should be re-evaluated.
Johnson Drainage 159 Trunk Storm Sewer No. 8 Johnson St. from Steel St. to Kempenfelt Bay Construct a trunk storm sewer (upsize local sewer) to eliminate overland flow deficiency. 15 21%;ﬂ:ﬂﬁgmﬁxﬁ)ﬁ;ﬁgmﬁﬁ:m (R EREE [ (I B I ETTSEE
Area (Refer to Figure . . . Construct underground infiltration system for water quality treatment and phosphorus The impacts of the Centralized LID outweigh the benefits at this time. However, if a phosphorus offset is required in
17) 160 Shoreview Park Centralized LID Shoreview Park -10 . . S
removal. the watershed, the Shoreview Park LID should be re-evaluated in consultation with the LSRCA.
Nelson Dralnage Area 180 Trunk Storm Sewer No. 12 Blake St. from Johnson St. to Puget St. Construct trunk storm sewer to service Blake St. and eliminate overland flow deficiencies. 9 LB sgwer |mprov§ment IO LB e BT 2 O TS
(Refer to Figure 17) recommended for implementation.
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KIDD’S CREEK WATERSHED
Project No. 1 (SWMF Retrofit No. 11 - KD06)

SWMF KDO06 is a dry pond with a contributing drainage area of approximately 60 ha that
provides less than 60% Total Suspended Solids (TSS) removal under existing conditions. SWMF
KDO06 has an active storage volume of 23,780 m3, however the SWMF provides essentially no
extended detention as the SWMF outlet is a 900 mm diameter storm sewer. Overall, SWMF
KDO06 attenuates peak flows by 78% during the 1:100-year return frequency storm event.
However, SWMF KDO06 only attenuates peak flows by 11% during minor storm events (1:5-year

return frequency storm).

SWMF KDO06 was identified as an opportunity for enhancement in the City of Barrie Asset
Management Plan - Stormwater Management Facilities (December 2012). SWMF KDO06 was
also identified as an opportunity for enhancement in the Assessment of Stormwater
Management Facilities to Reduce Phosphorus Discharges Technical Memorandum (AMEC,
October 2013). An opportunity exists to enhance the dry pond to improve water quality
treatment and phosphorus removal. As part of this Drainage Master Plan, an opportunity to
offset the active storage volume lost from the removal of SWMF KD02 downstream was also
identified in SWMF KDO6.

Historically, there were three locations in the upper reach of Kidd’s Creek (Reach Ki-1) that
provided active storage and attenuated minor storm peak flows (collectively referred to as
SWMF KD02). The SWMF was formed by constructing three berms across the watercourse to
utilize the watercourses natural valley corridor to provide storage. Culverts were installed in
each berm to release water downstream at controlled rates and force water to pond upstream
of the berms within the natural valley corridor. Unfortunately, during a significant storm event

the berms were washed out and SWMF KD02 was removed from the watershed.

The MECP identified the peak flow attenuation provided and requires reinstatement of the
active storage volume in the watershed upstream of the pond’s previous location. However,
the storage volume cannot be provided online as it previously was. The total storage volume
that must be provided to offset the storage volume lost through the removal of SWMF KDO2 is
5,800 m3.

The MECP recently confirmed they are prepared to accept the replacement of the active
storage volume lost through the removal of SWMF KDO02 as per the recommendations of this

Drainage Master Plan if the following criteria are satisfied:

1. The enhancements proposed are identified as the preferred alternative solution for the

Kidd’s Creek watershed through the Drainage Master Plan and Municipal Class EA;

I—
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2. The City fully explored opportunities to implement centralized Low Impact Development
measures upstream of SWMF KDO02 and all other opportunities were determined not

feasible; and

3. The City continues to explore opportunities to implement linear Low Impact Development
measures upstream of SWMF KDO02 moving forward as part of road renewal and road

reconstruction projects.

The Lake Simcoe Region Conservation Authority noted that they do not support the
reinstatement of SWMF KDO02. The construction of online SWMFs is not permitted by the
LSRCA. The LSRCA confirmed they are prepared to accept the replacement of the active
storage volume lost through the removal of SWMF KDO02 as per the recommendations of this

Drainage Master Plan.

An opportunity exists to construct an underground infiltration system (LSRCA’s preferred
enhancement method) within the base of SWMF KDO06 to provide the requisite 80% TSS removal
and reduce phosphorus loads downstream. Infiltration testing conducted in the base of SWMF
KDO06 confirms that the infiltration rate (47 mm/hr) of the existing soil is suitable for infiltration
measures. To provide 80% TSS removal, 1,606 m3 of storage is required in the underground
infiltration system. Converting the dry pond into an infiltration system will result in a

phosphorus reduction of nearly 60 kg/year in Lake Simcoe (MECP P-Tool).

The groundwater separation estimated from the LSRCA Simulated Groundwater Elevation
Model is greater than 2 m, the SWMF is located outside a significant groundwater recharge
area, outside a Well Head Protection Area and satisfies the peak flow control credits specified
by the LSRCA. As such, the storage volume provided underground can be considered active
storage. In addition, 3,409 m3 of active storage can be added to the surface of SWMF KDO06 to
offset the storage volume lost from the removal of SWMF KDO02. A total active storage volume
of 5,015 m3 can be provided in SWMF KDO06 to offset the lost storage. Additional active
storage could be provided in SWMF KDO06, however this was not considered necessary as the
balance of storage required to offset the loss of SWMF KDO02 can be provided through
additional SWMF retrofits in the Kidd’s Creek watershed.

Although 5,015 m3 of additional active storage can be provided in SWMF KDO06, the additional
peak flow attenuation provided is insignificant. As such, the SWMF retrofit is considered a
retrofit primarily for water quality enhancement. It is noted that improvements to the existing

outlet are not proposed.

The individual project evaluation completed demonstrates that the proposed retrofit to SWMF
KDO06 will have an overall positive impact on the project environments and be beneficial to the

watershed. Comments received through public consultation supported the enhancement of

_—
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SWMF KDO06. As such, Project No. 1 is recommended and included in the preferred alternative

solution for the Kidd’s Creek watershed.

The SWMF retrofit proposed does not require property acquisition as the works can be
completed within the existing footprint of the pond. The proposed SWMF retrofit is a Schedule
A+ project. The LSRCA was consulted and it was noted that the SWMF falls outside of the
LSRCA regulated area and the LSRCA permitting requirements. However, an amendment to
the MECP Environmental Compliance Approval will be required. Additional cultural heritage,
archeological and natural heritage requirements related to the detailed design of the SWMF

retrofit are presented in Section 15 of this report.

Project No. 2 (SWMF Retrofit No. 18 - KDO5)

SWMF KDO5 is a dry pond with a contributing drainage area of approximately 27 ha that
provides 60% Total Suspended Solids (TSS) removal under existing conditions. SWMF KD05
has an active storage volume of 2,540 m3 and extended detention volume of 2,210 m3. Overall,
SWMF KDO5 attenuates peak flows by 10% during the 1:100-year return frequency storm event.
However, SWMF KDO5 provides a peak flow reduction of approximately 52% during minor

storm events (1:5-year return frequency storm).

An opportunity exists to enhance the dry pond to improve water quality treatment and
phosphorus removal. As part of this Drainage Master Plan, a drainage deficiency was identified
in the overland flow route downstream of SWMF KDO5 through 81 and 83 Janice Dr. Runoff
leaving SWMF KDO5 during major storm events via the overflow spillway floods 81 and 83
Janice Dr. downstream due to the lack of a defined overland flow route through these

properties to Janice Dr.

An opportunity exists to construct an underground infiltration system (LSRCA’s preferred
enhancement method) within the base of SWMF KDO5 to provide the requisite 80% TSS removal
and reduce phosphorus loads downstream. Infiltration testing was not conducted in the base
of SWMF KDO05, however the infiltration rates are expected to be suitable for infiltration
measures based on the infiltration testing completed in the surrounding area. To provide 80%
TSS removal, 620 m3 of storage is required in the underground infiltration system. Converting
the dry pond into an infiltration system will result in a phosphorus reduction of nearly 24

kg/year in Lake Simcoe.

Although 620 m3 of additional active storage can be provided in SWMF KDO05, the additional
peak flow attenuation provided is insignificant. As such, the SWMF retrofit is considered a
retrofit for water quality enhancement only. It is noted that improvements to the existing

outlet are not proposed.
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An opportunity also exists to construct a defined overland flow route through 81 and 83 Janice
Dr. to eliminate the flooding that currently occurs during major storm events. However, to
construct the defined overland flow route, property acquisition is required. 81 Janice Dr. and
the northwest corner of 83 Janice Dr. would need to be acquired to facilitate the construction

of the overland flow route.

The individual project evaluation completed demonstrates that the proposed construction of a
defined overland flow route downstream of SWMF KDO5 produces an overall neutral impact on
the project environments due to the private property impacts and infrequent nature of
flooding. No comments were received regarding the construction of the overland flow route
through public consultation. Based on the evaluation completed, the construction of the
overland flow route is not recommended for implementation in the Kidd’s Creek watershed at

this time.

The SWMF retrofit proposed (excluding the construction of the overland flow route) does not
require property acquisition as the works can be completed within the existing footprint of the
pond. The proposed SWMF retrofit is a Schedule A+ project. As such, subsequent options
were not evaluated. The LSRCA was consulted and it was noted that the SWMF falls outside
of the LSRCA regulated area and the LSRCA permitting requirements. However, an
amendment to the MECP Environmental Compliance Approval will be required. Additional
cultural heritage, archeological and natural heritage requirements related to the detailed design

of the SWMF retrofit are presented in Section 15 of this report.

The individual project evaluation completed demonstrates that the proposed retrofit to SWMF
KDO5 will have an overall positive impact on the project environments and be beneficial to the
watershed. No comments were received regarding the retrofit of SWMF KDO5 through public
consultation. As such, Project No. 2 (retrofit to SWMF KDO5 only) is recommended and

included in the preferred solution for the Kidd’s Creek watershed.

Project No. 3 (SWMF Retrofit No. 13 - KD03)

SWMF KDO03 is a dry pond with a contributing drainage area of approximately 28 ha that
provides less than 60% Total Suspended Solids (TSS) removal under existing conditions. SWMF
KDO03 has an active storage volume of 6,890 m3 and extended detention volume of 2,630 m3.
Overall, SWMF KDO03 attenuates peak flows by 83% and 56% during the 1:5-year and 1:100-year

return frequency storm events, respectively.

SWMF KDO03 was identified as an opportunity for enhancement in the Assessment of
Stormwater Management Facilities to Reduce Phosphorus Discharges Technical Memorandum

(AMEC, October 2013). As part of this Drainage Master Plan, an opportunity to offset the
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active storage volume lost from the removal of SWMF KD02 downstream was also identified in
SWMF KDO03.

An opportunity exists to construct an underground infiltration system (LSRCA’s preferred
enhancement method) within the base of SWMF KDO03 to provide the requisite 80% TSS removal
and reduce phosphorus loads downstream. Infiltration testing conducted in the base of SWMF
KDO03 confirms that the infiltration rate (93 mm/hr) of the native soil is suitable for infiltration
measures. To provide 80% TSS removal, 785 m3 of storage is required in the underground
infiltration system. Converting the dry pond into an infiltration system will result in a

phosphorus reduction of nearly 31 kg/year in Lake Simcoe (MECP P-Tool).

The groundwater separation estimated from the LSRCA Simulated Groundwater Elevation
Model is greater than 2 m, the SWMF is located outside a significant groundwater recharge
area and satisfies the peak flow control credits specified by the LSRCA. SWMF KDO03 is in Well
Head Protection Area D, however the SWMF receives runoff from primarily local roads and
residential development making it suitable for infiltration practices. As such, the storage
volume provided underground can be considered active storage. A total active storage volume
of 785 m3 can be provided in SWMF KDO03 to offset the storage lost from the removal of SWMF
KDO02.

Although 785 m3 of additional active storage can be provided in SWMF KDO03, the additional
peak flow attenuation provided is insignificant. As such, the SWMF retrofit is considered a
retrofit for water quality enhancement only. It is noted that improvements to the existing

outlet are not proposed.

The individual project evaluation completed demonstrates that the proposed retrofit to SWMF
KDO3 will have an overall positive impact on the project environments and be beneficial to the
watershed. No comments were received regarding the retrofit of SWMF KDO03 through public
consultation. Project No. 3 is recommended and included in the preferred alternative solution
for the Kidd’s Creek watershed.

The SWMF retrofit proposed does not require property acquisition as the works can be
completed within the existing footprint of the pond. The proposed SWMF retrofit is a Schedule
A+ project. The LSRCA was consulted and it was noted that the SWMF falls outside of the
LSRCA regulated area and the LSRCA permitting requirements. However, an amendment to
the MECP Environmental Compliance Approval will be required. Additional cultural heritage,
archeological and natural heritage requirements related to the detailed design of the SWMF

retrofit are presented in Section 15 of this report.

7y



14.1.4

14.1.5

Drainage Master Plan | Class Environmental Assessment Phases1&2 175

Project No. 4 (Watercourse Improvements No. 1 - Reach Ki-1 through Ki-2)

Bank and bed erosion were identified in the upper reaches of Kidd’s Creek (Reach Ki-1 through
Ki-2) as part of the Upper Kidd’'s Creek Hydrogeomorphic Assessment & Selection of
Preliminary Alternative Study (Water’'s Edge, 2017). These findings were supported by the
Fluvial Geomorphological & Threshold Assessment (Water’s Edge, January 2018) completed in

support of this Drainage Master Plan.

Conceptual designs for the upper reaches of Kidd’s Creek are have been completed as part of
the Upper Kidd’s Creek Hydrogeomorphic Assessment & Selection of Preliminary Alternative
Study.

The individual project evaluation completed demonstrates that the proposed watercourse
improvements will have an overall positive impact on the project environments and be
beneficial to the watershed. Although no comments were received regarding Watercourse
Improvement No. 1 through public consultation, Project No. 4 is recommended and included in
the preferred solution for the Kidd’s Creek watershed. It is recommended that the watercourse
improvements be implemented in accordance with the conceptual designs already prepared as

part of the previous study.

Project No. 5 (Culvert Improvement No. 13 - Cundles Rd. W.)

The preferred alternative solution identified in the Kidd’s Creek Master Drainage Plan
Addendum (City of Barrie, January 2005) included improvements to the Kidd’s Creek
watercourse crossing at Cundles Road W. The preferred alternative solution included
improvements to the culvert entrance and lining the existing culvert to improve hydraulics to
increase the conveyance capacity of the culvert to satisfy the City of Barrie flow deign
guidelines for road crossings (Arterial Road - 1:100-year). The preferred approach to
addressing the drainage solutions developed in this Drainage Master Plan includes Alternative

3B - Culvert Improvements to satisfy City design flood frequency criteria.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy these criteria. The existing culvert has a
conveyance capacity of approximately 15.7 m3/s or a design flood frequency of 1:50-years. To
satisfy the design flood frequency criteria, the existing culvert can be replaced with a 3455 mm
x 2195 mm concrete elliptical culvert. The conveyance capacity of the replacement culvert is
approximately 23.2 m3/s. In addition to an increase in the conveyance capacity, a reduction in
flooding will also occur. There will be a reduction in the frequency of flooding and the
increased conveyance capacity will reduce the depth and velocity of overtopping during the

Regulatory event such that safe access/egress will be provided across Cundles Rd. W.
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The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 13 through
public consultation. Project No. 5 is recommended and included in the preferred solution for
the Kidd’s Creek watershed.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance and City owned lands. The proposed culvert
improvement is a Schedule A project. As such, subsequent options were not evaluated. The
culvert improvement is located on Kidd’s Creek within the LSRCA Regulated area and will
require a permit from the LSRCA. It is anticipated that a self assessment will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Kidd’s Creek. Additional cultural heritage,
archeological and natural heritage requirements related to the detailed design of the SWMF

retrofit are presented in Section 15 of this report.

Project No. 6 (Sunnidale Park Centralized LID)

As part of this Drainage Master Plan, locations to implement centralized LIDs to improve water
quality and reduce phosphorus loads were explored. This includes implementing centralized
LIDs as end-of-pipe solutions where storm sewers drain untreated directly into watercourses

and Lake Simcoe.

Currently, approximately 8 ha of Sunnidale Road drains via storm sewer through Sunnidale Park
directly to Kidd’s Creek untreated. An opportunity exists to install an underground infiltration
system in Sunnidale Park and divert the storm sewer through the LID for treatment. Infiltration
testing completed in Sunnidale Park at the location of the proposed centralized LID confirmed
that the infiltration rate (76 mm/hr) of the native soil is suitable for infiltration measures. To
provide 80% TSS removal, 150 m3 of storage is required in the underground infiltration system.
Implementing the underground infiltration system will result in a phosphorus reduction of
nearly 11 kg/year in Lake Simcoe (MECP P-Tool).

Sunnidale Road is classified as a major collector road and in the City of Barrie salt is applied to
major collector roads in the winter. Sunnidale Park is also located in a significant groundwater
recharge area and within Well Head Protection Area D. As per the recommendations of the
Low Impact Development Stormwater Management Planning and Design Guide and City of
Barrie Infiltration Low Impact Development Screening Process document, infiltration-based
practices are not permitted on major collector roads or in significant groundwater recharge

areas. As such Project No. 6 does not comply.
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In addition to the groundwater constraints, Project No. 6 was evaluated and produces an
overall negative impact on the project environments. As such, Project No. 6 is not

recommended for implementation in the Kidd’s Creek watershed.

Project No. 7 (SWMF Creation No. 17)

The creation of a SWMF east of SWMF KDO1l between Coulter St. and Highway 400 was
identified as an opportunity for water quality treatment and phosphorus removal in the
Assessment of Stormwater Management Facilities to Reduce Phosphorus Discharges Technical
Memorandum (AMEC, October 2013). As part of this Drainage Master Plan, this opportunity

was explored further.

Under existing conditions, approximately 36 ha of primarily commercial development drains via
two storm sewers into a valley corridor and watercourse between Coulter St. and Highway 400.
An opportunity exists to construct a wet pond SWMF in the valley corridor by constructing a
berm across the corridor and utilizing the natural valley storage upstream of the berm to
provide treatment and peak flow attenuation. A wet pond with 7,260 m3 of permanent pool
storage (required storage volume for 80% TSS removal) can be constructed in the valley
corridor. Constructing a wet pond SWMF in this location will result in a phosphorus reduction
of nearly 101 kg/year in Lake Simcoe (MECP P-Tool).

A 195 mm diameter orifice (primary outlet) is required to attenuate the 25 mm storm (water
quality storm) peak flow and provide the requisite 24 hour drawdown time. During minor
storms, the SWMF will attenuate peak flows. However, the storage available in the SWMF
upstream of the proposed 3 m high berm (berms greater than 3 m in height are classified as
dams) is exceeded during major storm events. During major storms, an overflow spillway will
be used to discharge flow downstream and as a result no peak flow attenuation will be

provided during major storm events.

The SWMF creation proposed does not require property acquisition as the works can be
completed within lands owned by the City. The proposed SWMF retrofit is a Schedule B
project. The LSRCA was consulted and it was noted that the LSRCA does not generally
support the construction of online SWMF’s. However, the LSRCA recognizes the opportunity
for water quality treatment and phosphorus removal in this location. To advance any
discussions regarding Project No. 7, the LSRCA requires a site walk, a review of the fisheries
classification, a geotechnical analysis and incremental cut-fill balance for works within the
floodplain. This reach of Kidd’s Creek has been identified as a coldwater fishery, however the

LSRCA acknowledged that a site walk would be required to confirm the fishery classification.

The individual project evaluation completed demonstrates that SWMF Creation No. 17

produces an overall negative impact on the project environments. No comments were received
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regarding SWMF Creation No. 17 through public consultation except the comments from the
LSRCA. The individual project evaluation completed demonstrates that the proposed impacts
of this SWMF creation outweigh the benefits at this time. However, if a phosphorus offset is
required in the Kidd’s Creek watershed, SWMF Creation No. 17 should be re-evaluated in
consultation with the LSRCA.

Project No. 161 (Watercourse Improvements No. 34 - Reach Ki-3 through Ki-6)

Bank and bed erosion was identified in the upper reaches of Kidd’s Creek (Reach Ki-3 through
Ki-6) as part of the Upper Kidd’'s Creek Hydrogeomorphic Assessment & Selection of
Preliminary Alternative Study (Water’s Edge, 2017). These findings were supported by the
Fluvial Geomorphological & Threshold Assessment (Water’s Edge, January 2018) completed in

support of this Drainage Master Plan.

Conceptual designs for the upper reaches of Kidd’s Creek are have been completed as part of
the Upper Kidd’s Creek Hydrogeomorphic Assessment & Selection of Preliminary Alternative
Study.

The individual project evaluation completed demonstrates that the proposed watercourse
improvements will have an overall positive impact on the project environments and be
beneficial to the watershed. No comments were received regarding Watercourse Improvement
No. 34 through public consultation. As such, Project No. 161 is recommended and included in
the preferred solution for the Kidd’s Creek watershed. It is recommended that the watercourse
improvements be implemented in accordance with the conceptual designs already prepared as

part of the previous study.

Thomson St. to Eccles St. N. (Projects No. 8, 162, 163 and 164) - Options Evaluation

As part of this Drainage Master Plan, drainage deficiencies were identified between Thomson

St. and Eccles St. N. The deficiencies included the following:

1. The Thomson St. culvert crossing is undersized and does not satisfy the recommendations
of the previous Kidd’s Creek Master Drainage Plan Addendum (City of Barrie, January
2005);

2. Active bank erosion and bank failures on Kidd’s Creek through Reach Ki-8a; and

3. The Eccles St. N. culvert crossing is undersized and does not satisfy the City’s design flood
frequency criteria or the recommendations of the previous Kidd’s Creek Master Drainage
Plan Addendum (City of Barrie, January 2005).

To address these deficiencies, options were developed and evaluated. Option 1 includes

replacing the Thomson St. culvert with a culvert sized based on downstream flow restrictions
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(Project No. 8A), constructing a trunk storm sewer to divert flow around the reaches (Ki-8a, Ki-
10b and Ki-10C) of Kidd’s Creek with active bank erosion and bank failures (Project No. 162),
and watercourse improvements to stabilize the existing bank erosion and reinstate the channel
banks that have failed (Project No. 163). Option 2 includes replacing the Thomson St. culvert
with a culvert sized to satisfy the previous MDP recommended design flood frequency criteria
(1:100-year) for the Kidd’s Creek watershed (Project No. 8B), watercourse improvements to
stabilize the existing bank erosion and reinstate the channel banks that have failed (Project No.
163) and replacing the Eccles St. N. culvert crossing to satisfy the same criteria as the Thomson
St. culvert crossing (Project No. 164). The projects included in each option are described in the

following sections.

The individual project evaluation completed demonstrates that Option 1 (Project No. 8A, 162,
and 163) will have the greatest overall positive impact on the project environments and be
most beneficial to the watershed. Option 1 is recommended and included in the preferred

solution for the Kidd’s Creek watershed.

The proposed culvert improvement is a Schedule A project. The proposed trunk storm sewer is
a Schedule B project and several alternative alignments were evaluated as part of this Drainage
Master Plan. The culvert improvement, trunk storm sewer and watercourse improvements are
located on Kidd’s Creek within the LSRCA Regulated area and will require a permit from the
LSRCA. It is anticipated that a self assessment will satisfy the requirements of the DFO for the
culvert improvements. However, a DFO request for review is anticipated for the watercourse
improvements. The trunk storm sewer will require an Environmental Compliance Approval
from the MECP. The MNRF should be consulted to establish the applicable fishery timing
windows for this reach of Kidd’s Creek. Additional cultural heritage, archeological and natural
heritage requirements related to the detailed design of the improvements are presented in

Section 15 of this report.

The drainage improvements proposed under Project No. 8A, 162 and 163 will reduce flooding
during the 1:100-year return frequency storm. However, the Regional storm is the Regulatory
storm event for Kidd’s Creek and the proposed improvements will not eliminate flooding during

a Regional storm.
Project No. 8 (Culvert Improvement No. 16 - Thomson St.)

Project No. 8A

The Kidd’s Creek Master Drainage Plan Addendum (City of Barrie, January 2005) did not
identify any drainage improvements to the Thomson St. culvert crossing. However, the existing

conditions analysis completed as part of this Drainage Master Plan confirmed that the capacity
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of this existing culvert crossing does not satisfy the previous MDP recommended design flood

frequency criteria for the Kidd’s Creek watershed (1:100-year).

Under Project No. 8A, a trunk storm sewer on Thomson St., Sophia St. W. and Florence St. was
considered to divert flow away from the active erosion sites on Kidd’s Creek and away from the
undersized infrastructure downstream. The Eccles St. N. culvert crossing has a capacity of
approximately 4.6 m3/s; equivalent to the 1:10-year return frequency storm event peak flow.
The proposed trunk storm sewer has been sized to convey the difference between the 1:100-
year return frequency peak flow and the Eccles St. N. culvert capacity (3.3 m3/s) to restrict
flows through Kidd’s Creek (Reach Ki-8a, Ki-10b and Ki-10c) to the limiting capacity of the
drainage system during the 1:100-year storm. A 1345 mm x 865 mm concrete elliptical trunk

storm sewer at a minimum slope of 0.2% is sufficient to convey the require flow.

The existing Thomson St. culvert crossing (1850 mm x 1050 mm concrete box culvert) has an
unobstructed capacity of approximately 5.8 m3/s, or 1.2 m3/s greater than the Eccles St. N.
culvert crossing downstream. As such, the existing Thomson St. culvert crossing has sufficient
capacity to convey minor flows downstream. However, the existing culvert is partially
obstructed with sediment and debris. There is also an opportunity to realign the culvert for
improved hydraulics and shorten the length of the culvert by approximately 10 m by
daylighting this short section of watercourse. It is recommended to replace the existing culvert

with an 1800 mm x 900 mm concrete box culvert as part of Project No. 8A.

To replace the Thomson St. culvert crossing and construct the trunk storm sewer, the City will
need to acquire lands or interests therein (easement) adjacent to the existing Thomson St.
culvert crossing. 27 Thomson St. is recommended for acquisition. 22 Thomson St. will be
impacted by the proposed culvert replacement. An easement over 22 Thomson St. in the

favour of the City is recommended for the culvert replacement project.

Project No. 8B

As discussed, the existing conditions analysis completed as part of this Drainage Master Plan
confirmed that the capacity of the Thomson St. culvert crossing does not satisfy the previous
MDP recommended design flood frequency criteria for the Kidd’s Creek watershed (1:100-
year). As such, an opportunity exists to replace the existing culvert to increase the existing

conveyance capacity of the culvert to satisfy the City’s criteria.

The existing Thomson St. culvert crossing has a conveyance capacity of approximately 5.8
m3/s or a design flood frequency of 1:50-years. To satisfy the design flood frequency criteria,
the existing culvert can be replaced with a 2400 mm x 1200 mm concrete box culvert. The
conveyance capacity of the replacement culvert is approximately 6.8 m3/s. In addition to an

increase in the conveyance capacity, a reduction in the flooding will also occur. There will be a
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reduction in the frequency of flooding and the increase conveyance capacity will reduce the

depth and velocity of overtopping during the Regulatory event.

Project No. 162 (Trunk Storm Sewer Improvement No. 9)

As discussed, a trunk storm sewer on Thomson St., Sophia St. W. and Florence St. was
considered to divert flow away from the active erosion sites on Kidd’s Creek and away from the
undersized infrastructure downstream. The proposed trunk storm sewer has been sized to
convey the difference between the 1:100-year return frequency peak flow and the Eccles St. N.
culvert capacity (3.3 m3/s) to restrict flows through Kidd’s Creek (Reach Ki-8a, Ki-10b and Ki-
10c) to the limiting capacity of the drainage system during the 1:100-year storm. A 1345 mm x
865 mm concrete elliptical trunk storm sewer at a minimum slope of 0.2% is sufficient to convey

the require flow.

It is noted that Kidd’s Creek is a coldwater fishery and baseflows must be maintained through
the main channel of Kidd's Creek. The trunk storm sewer must be designed to allow
baseflows/low flows to continue downstream through Kidd’s Creek (Reach Ki-8a) by raising the

sewers invert above the channel invert of the creek.

As discussed, the trunk storm sewer will run south on Thomson St., west on Sophia St. W., and
south on Florence St. to Park St. At Park St., four outlet options were considered for the trunk

storm sewer as follows:

1. Option 1 - West on Park St. and south on Eccles St. N. to Kidd’s Creek (Reach Ki-10a)

downstream of Eccles St. N. This option requires no property acquisition.

2. Option 2 - West through 53 Park St. and 150 Dunlop St. W. to Kidd’s Creek (Reach Ki-10a).
This option requires the acquisition of 53 Park St. and 150 Dunlop St. W. However, it is
understood that the City of Barrie is already in negotiations for the purchase of 150 Dunlop
St. W.

3. Option 3 - East on Park St., south on Mulholland St., through 13 Mulholland St. and 150
Dunlop St. W. to Kidd’s Creek (Reach Ki-10a). This option requires the acquisition of 13
Mulholland St. and 150 Dunlop St. W. As mentioned, it is understood that the City of Barrie

is already in negotiations for the purchase of 150 Dunlop St. W.

4. Option 4 - East on Park St., south on Parkside Dr., and south on Dunlop St. W. to the
existing Dunlop St. W. culvert crossing. There are several potential service and utility
conflicts that would need to be resolved for this alignment, however, property acquisition is

not required.
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The individual project evaluation completed demonstrates that Option 1 provides the greatest
overall benefit to the watershed. As such, Option 1 has been carried forward as part of the

options evaluation.

To replace the Thomson St. culvert crossing and construct the trunk storm sewer, the City will
need to acquire lands or interests therein (easement) adjacent to the existing Thomson St.
culvert crossing. 27 Thomson St. is recommended for acquisition. Acquiring 150 Dunlop St. W.
was part of the preferred solution identified in the Kidd’'s Creek Master Drainage Plan
Addendum (City of Barrie, January 2005). The property was identified for acquisition to

improve the conveyance capacity of Kidd’s Creek.

14.1.12 Project No. 163 (Watercourse Improvement No. 2 - Reach Ki-8a)

Bank erosion/failures were identified in Kidd's Creek (Reach Ki-8a) as part of the Fluvial
Geomorphological & Threshold Assessment (Water's Edge, January 2018) completed in
support of this Drainage Master Plan. The assessment identified the use of armourstone keyed
into the existing banks or bio-engineered bank treatments to mitigate the existing bank

erosion/failures.

The City has acquired an easement over Kidd’s Creek at 118 Sophia St. W. However, Kidd’s
Creek is located on private property across several lots between Thomson St. and Eccles St. N.
To implement Project No. 163, the City will need to acquire lands or interests therein
(easement) between Thomson St. and Eccles St. N. The properties impacted by Project No.

163 are listed in the following table.

Table 57: Project No. 163 - Impacted Properties

PROPERTIES

18 Thomson St. 14 Thomson St.

77 Eccles St. 75 Eccles St.

Note: Property acquisition to be confirmed at detailed design

14.113 Project No. 164 (Culvert Improvement No. 17 - Eccles St. N.)

The Kidd’s Creek Master Drainage Plan Addendum (City of Barrie, January 2005) did not
identify any drainage improvements to the Eccles St. N. culvert crossing. However, the existing
conditions analysis completed as part of this Drainage Master Plan confirmed that the capacity
of this existing culvert crossing does not satisfy the previous MDP recommended design flood

frequency criteria for the Kidd’s Creek watershed (1:100-year).
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The existing Eccles St. N. culvert crossing has a conveyance capacity of approximately 4.6 m3/s
or a design flood frequency of 1:10-years. To satisfy the design flood frequency criteria, the
existing culvert can be replaced with a 6000 mm x 800 mm concrete box culvert. The
conveyance capacity of the replacement culvert is approximately 9.3 m3/s. In addition to an
increase in the conveyance capacity, a reduction in flooding will also occur. There will be a
reduction in the frequency of flooding and the increase conveyance capacity will reduce the

depth and velocity of overtopping during the Regulatory event.

Project No. 9 (Culvert Improvement No. 18 - Wellington St. W.)

The Kidd’s Creek Master Drainage Plan Addendum (City of Barrie, January 2005) did not
identify any drainage improvements on the tributary of Kidd’s Creek. However, the existing
conditions analysis completed as part of this Drainage Master Plan confirmed that the capacity
of the existing Wellington St. W. culvert crossing does not satisfy the City’s design flood
frequency criteria (Arterial Road - 1:100-year). As such, an opportunity exists to replace the
existing culvert to increase the existing conveyance capacity of the culvert to satisfy the City’s

criteria.

The existing culvert has a conveyance capacity of approximately 0.7 m3/s or a design flood
frequency of 1:2-years. To satisfy the design flood frequency criteria, the existing culvert can
be replaced with a 1345 mm x 855 mm concrete elliptical culvert. The conveyance capacity of
the replacement culvert is approximately 2.5 m3/s. In addition to an increase in the
conveyance capacity, a reduction in flooding will also occur. There will be a reduction in the
frequency of flooding and the increase conveyance capacity will reduce the depth and velocity

of overtopping during the Regulatory event.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 18 through
public consultation. As such, Project No. 9 is recommended and included in the preferred

solution for the Kidd’s Creek watershed.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance and an existing 7 m wide easement across 121 Wellington
St. W. in the favour of the City. The proposed culvert improvement is a Schedule A project. As
such, subseguent options were not evaluated. The culvert improvement is located on a
tributary of Kidd’s Creek within the LSRCA Regulated area and will require a permit from the
LSRCA. It is anticipated that a self assessment will satisfy the requirements of the DFO for this
project. The MNRF should be consulted to establish the applicable fishery timing windows for

the tributary of Kidd’s Creek. Additional cultural heritage, archeological and natural heritage
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requirements related to the detailed design of the culvert improvement are presented in

Section 15 of this report.

14.1.15 Project No. 10 (Watercourse Improvements No. 3 - Reach Ki-10b through Ki-10c¢)

Bank erosion/failures were identified in Kidd’s Creek (Reach Ki-10b through Ki-10c¢) as part of
the Fluvial Geomorphological & Threshold Assessment (Water's Edge, January 2018)
completed in support of this Drainage Master Plan. The assessment identified the use of
armourstone keyed into the existing banks or bio-engineered bank treatments to mitigate the

existing bank erosion/failures.

The City has acquired easements over Kidd’s Creek at 70 Eccles St. N. and 19 Donald St. and
has purchased 32 Eccles St. N. However, Kidd’s Creek is located on private property across
several lots between Eccles St. N. and Henry St. To implement Project No. 10, the City will
need to acquire lands or interests therein (easement) between Eccles St. N. and Henry St. The

properties impacted by Project No. 10 are listed in Table 58.

The individual project evaluation completed demonstrates that the watercourse improvements
will have an overall positive impact on the project environments and be beneficial to the
watershed. The public identified the bank erosion/failures through this reach of Kidd’s Creek
during PIC#1. Concerns were expressed regarding the impacts bank erosion will have on
private property and homes if it continues. As such, Project No. 10 is recommended and

included in the preferred solution for the Kidd’s Creek watershed.

Table 58: Project No. 10 - Impacted Properties

PROPERTIES

19 Donald St. (portion of) 11 Donald St. (portion of)
38 Eccles St. (portion of) 10 Henry St. (portion of)
17 Eccles St.

Note: Property acquisition to be confirmed at detailed design

The proposed watercourse improvements are located on Kidd's Creek within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a DFO Request
for Review will be required to satisfy the requirements of the DFO for this project. The MNRF
should be consulted to establish the applicable fishery timing windows for this reach of Kidd’s
Creek. Additional cultural heritage, archeological and natural heritage requirements related to

the detailed design of the SWMF retrofit are presented in Section 15 of this report.
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14.1.16 Eccles St. N. to Bradford St. (Projects No. 11, 165, 166 and 167) - Options Evaluation

As part of this Drainage Master Plan, the capacity of the existing trunk storm sewer that crosses
150 Dunlop St. W., Dunlop St. W., the former Barrie Central Collegiate Institute property and
Bradford St. is deficient. The existing 3000 mm x 1950 mm concrete elliptical sewer has a
capacity of approximately 5.8 m3/s or a design flood frequency of 1:2-years. Immediately
downstream of Bradford St., the trunk storm sewer changes in size to a 6000 mm x 1500 mm
concrete box culvert with adequate capacity to convey the 1:100-year return frequency storm
peak flow. There is an opportunity to improve the deficient trunk storm sewer to satisfy the
recommendations of the Kidd’s Creek Master Drainage Plan Addendum (City of Barrie, January

2005) and provide a 1:100-year conveyance capacity through a sewer replacement.

As discussed, the preferred alternative solution identified in the Kidd’s Creek Master Drainage
Plan Addendum (City of Barrie, January 2005) included the acquisition of 150 Dunlop St. W.
and the City is currently negotiating the purchase of the property. Also, the Barrie Central
Collegiate Institute is now closed and the property is under the ownership of the City. As such,
there is an opportunity to improve the drainage system through 150 Dunlop St. W. and the
former Barrie Central Collegiate Institute property. This includes removing the existing
deficient trunk storm sewer, daylighting sections of watercourse through 150 Dunlop St. W.
and the former Barrie Central Collegiate Institute lands, installing an appropriately sized culvert
under Dunlop St. W., and extending the existing 6000 mm x 1500 mm concrete box culvert

upstream across Bradford St.

Two options have been identified to address the deficiencies identified through this
downstream reach of Kidd’s Creek. Option 1 includes the removal of the existing deficient
trunk storm sewer, daylighting sections of the watercourse, installing a culvert under Dunlop St.
W. and extending the existing trunk storm sewer upstream under Bradford St. as previously
described. Option 2 involves replacing the existing deficient trunk storm sewer with an
appropriately sized trunk storm sewer. The projects included in each option are described in

the following sections.

The individual project evaluation completed demonstrates that Option 1 will have the greatest
overall positive impact on the project environments and be most beneficial to the watershed.
No comments were received regarding Project No. 165, 166 or 167 through public consultation.
As such, Option 1 is recommended and included in the preferred solution for the Kidd’s Creek

watershed.

The culvert, trunk storm sewer and watercourse improvements are located on Kidd’s Creek
within the LSRCA Regulated area and will require a permit from the LSRCA. A DFO request for
review is anticipated for the culvert, trunk storm sewer and watercourse improvements. The

trunk storm sewer will require an Environmental Compliance Approval from the MECP. The
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MNRF should be consulted to establish the applicable fishery timing windows for this reach of
Kidd’s Creek. Additional cultural heritage, archeological and natural heritage requirements

related to the detailed design of the SWMF retrofit are presented in Section 15 of this report.

The drainage improvements proposed under Project No. 165, 166 and 167 will reduce flooding
during the 1:100-year return frequency storm. However, the Regional storm is the Regulatory
storm event for Kidd’s Creek and the proposed improvements will not eliminate flooding during

a Regional storm.

Project No. 165 (Watercourse Improvement No. 25 - Reach Ki-11)

Kidd’s Creek may be daylighted through 150 Dunlop St. W. by removing the deficient 3000 mm
x 1950 mm concrete elliptical sewer and reinstating an open channel downstream to Dunlop St.
W. Approximately 50 m of Kidd’s Creek can be daylighted and reinstated using natural channel
design principles. A channel cross-section mimicking the natural channel immediately
upstream of the existing trunk storm sewer will provide sufficient capacity to convey the 1:100-

year return frequency storm peak flow and reduce flooding in the area.

Project No. 166 (Culvert Improvement No. 145 - Dunlop St. W.)

The trunk storm sewer under Dunlop St. W. can be replaced with a 6000 mm x 1500 mm
concrete box culvert matching the trunk storm sewer downstream. The culvert capacity is
approximately 14.8 m3/s which exceeds the 1:100-year return frequency storm peak flow and
satisfies the previous recommendations of the Kidd’s Creek Master Drainage Plan Addendum
(City of Barrie, January 2005). In addition to an increase in the conveyance capacity, a
reduction in flooding will also occur. There will be a reduction in the frequency of flooding and
the increase conveyance capacity will reduce the depth and velocity of overtopping during the

Regulatory event.

Project No. 167 (Watercourse Improvement No. 26 - Reach Ki-11)

Between Dunlop St. W. and Bradford St., Kidd’s Creek may be daylighted by removing the
deficient trunk storm sewer and reinstating an open channel. Approximately 120 m of Kidd’s
Creek may be daylighted and reinstated using natural channel design principles. A channel
cross-section mimicking the natural channel immediately upstream of the existing trunk storm
sewer will provide sufficient capacity to convey the 1:100-year return frequency storm peak

flow and reduce flooding in the area.
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14.1.20 Project No. 11 (Trunk Storm Sewer Improvement No. 11)

14.2

14.2.1

Project No. 11A

The existing 6000 mm x 1500 mm concrete box culvert downstream of Bradford St. can be
extended northwest across Bradford St. into the former Barrie Central Collegiate Institute
property. The trunk storm sewer capacity is approximately 14.8 m3/s which exceeds the 1:100-
year return frequency storm peak flow and satisfies the previous recommendations of the
Kidd’s Creek Master Drainage Plan Addendum (City of Barrie, January 2005). In addition to an
increase in the conveyance capacity, a reduction in flooding will also occur. There will be a
reduction in the frequency of flooding and the increase conveyance capacity will reduce the

depth and velocity of overtopping during the Regulatory event.

Project No. 11B

As discussed, the capacity of the existing 3000 mm x 1950 mm concrete elliptical trunk storm
sewer is deficient and has a capacity of approximately 5.8 m3/s or a design flood frequency of
1:2-years. Immediately downstream of Bradford St., the trunk storm sewer changes in size to a
6000 mm x 1500 mm concrete box culvert with adequate capacity to convey the 1:100-year
return frequency storm peak flow. Replacing the existing deficient trunk storm sewer with a
6000 mm x 1500 mm concrete box culvert will increase the conveyance capacity to

approximately 14.8 m3/s which exceeds the 1:100-year return frequency storm peak flow.

BUNKERS CREEK WATERSHED
Project No. 31 (SWMF Retrofit No. 10 - BK0O3)

SWMF BKO03 utilizes a natural valley corridor in the Bunkers Creek watershed to store water and
release it downstream at control rates during storm events. SWMF BKO03 has a drainage area of
approximately 37 ha and provides less than 60% Total Suspended Solids (TSS) removal under
existing conditions. SWMF BKO03 has an active storage volume of 6,440 m3, however provides
no extended detention storage as the SWMF’s primary outlet is a 1300 mm diameter outlet
pipe. Overall, SWMF BKO03 attenuates peak flows by 25% during the 1:100-year return
frequency storm event. However, SWMF BKO03 provides a peak flow reduction of

approximately 7% during minor storm events (1:5-year return frequency storm).

An opportunity exists to enhance the SWMF and improve the outlet structure of the pond to

improve water quality treatment, phosphorus reduction and peak flow attenuation.

An opportunity exists to construct an underground infiltration system (LSRCA’s preferred
enhancement method) within the base of SWMF BKO03 to treat runoff from approximately 27 ha

of the ponds contributing drainage area. Infiltration testing was not conducted in the base of
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SWMF BKO03, however the infiltrations rates are expected to be suitable for infiltration measures
based on the infiltration testing completed in the surrounding area. To provide 80% TSS
removal, 750 m3 of storage is required in the underground infiltration system. Constructing the
underground infiltration system will result in a phosphorus reduction of nearly 30 kg/year in

Lake Simcoe.

SWMF BKO3 is located outside the significant groundwater recharge areas, however is located
within Well Head Protection Area D. As per the recommendations of the Low Impact
Development Stormwater Management Planning and Design Guide and City of Barrie Infiltration
Low Impact Development Screening Process document, infiltration-based practices are
permitted in Well Head Protection Area D when the contributing drainage area consists of

primarily local roads and residential development. As such Project No. 167 is permitted.

An opportunity also exists to improve the existing pond outlet to provide extended detention
storage and improve peak flow attenuation. Removing and replacing the existing 1300 mm
diameter outlet pipe with a 300 mm diameter low flow orifice and secondary 1200 mm diameter
outlet pipe will provide 24 hour drawdown time during the 25 mm storm event and reduce peak
flows an additional 17% (total reduction of 42%) during the 1:100-year return frequency storm

event.

The individual project evaluation completed demonstrates that the proposed retrofit to SWMF
BKO0O3 will have an overall positive impact on the project environments and be beneficial to the
watershed. No comments were received regarding the retrofit of SWMF BK03 through public
consultation. As such, Project No. 31 is recommended and included in the preferred solution

for the Bunkers Creek watershed.

The SWMF retrofit proposed does not require property acquisition as the works can be
completed within the existing footprint of the pond. The proposed SWMF retrofit is a Schedule
A+ project. As such, subsequent options were not evaluated. The LSRCA was consulted and
it was noted that the SWMF is located in the LSRCA regulated area and an LSRCA permit is
required. Also, an amendment to the MECP Environmental Compliance Approval will be
required. Additional cultural heritage, archeological and natural heritage requirements related

to the detailed design of the SWMF retrofit are presented in Section 15 of this report.

Project No. 32 (Trunk Storm Sewer Improvement No. 1)

The Bunkers Creek Master Drainage Plan Update (Giffels, June 2004) did not identify any
drainage improvements to the local drainage systems downstream of SWMF BK03. However,
the existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of minor and major drainage systems downstream of SWMF BKO03 are deficient.

Also, active bank erosion/failures were identified in Bunkers Creek (Reach Bu-3) as part of the
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Fluvial Geomorphological & Threshold Assessment (Water’s Edge, January 2018) completed in

support of this Drainage Master Plan. The deficiencies included the following:

1. The minor drainage systems on Valley Dr., Castle Dr. and Wesley St. are undersized and do
not have sufficient conveyance capacity to convey the peak flows generated by the 1:5-

year return frequency storm event;

2. Overland flow deficiencies exist on Valley Dr., Castle Dr. and Wesley St. between SWMF
BKO03 and Bunkers Creek (Reach Bu-3) resulting in private property flooding during major

storm events; and

3. Significant bed and bank erosion leading to bank failures were observed on Bunkers Creek
(Reach Bu-3) between Shirley Ave. and Highway 400.

To address these deficiencies, two options were developed and evaluated. Option 1 includes
constructing a trunk storm sewer south on Anne St. N. from SWMF BKO03 to Edgehill Dr., then
west on Edgehill Dr. to an existing storm sewer outlet to Bunkers Creek (Reach Bu-7). Under
this option, baseflow/minor flows (~250 L/s) will continue to drain via the existing storm sewer
on Valley Dr., Castle Dr. and Wesley St. to Bunkers Creek (Reach Bu-3). However, flow during
minor and major storm events will be diverted to Bunkers Creek (Reach Bu-7) via the trunk
storm sewer; reducing downstream flooding and erosion. This option eliminates the
downstream drainage deficiencies in the minor drainage system; eliminating the need to

improve the minor drainage system on Valley Dr., Castle Dr. and Wesley St.

Option 2 involves replacing the existing storm sewer on Valley Dr., Castle Dr. and Wesley St.
between SWMF BK03 and Bunkers Creek (Reach Bu-3) with a trunk storm sewer sized to
convey the 1:100-year return frequency storm peak flow. Under this option, all flow will
continue to drain to Bunkers Creek (Reach Bu-3). However, flooding will be reduced during
minor and major storm events along Valley Dr., Castle Dr. and Wesley St. The evaluation of

Option 1 and Option 2 is described in the following sections.

Option 1 - Anne St. N. Trunk Storm Sewer

Under Option 1, a trunk storm sewer on Anne St. N. from SWMF BK03 to Bunkers Creek (Reach
Bu-7) was considered to divert flow away from the active erosion sites on Bunkers Creek and
away from the undersized infrastructure downstream. The local storm sewer on Anne St. N.
can be replaced with a trunk storm sewer sized to convey 1:100-year return frequency peak
flow minus baseflow (~250 L/s) to Bunkers Creek (Reach Bu-7). A 1200 mm diameter storm
sewer is sufficient to convey the require flow to Edgehill Dr. A 2311 mm x 1473 mm elliptical
concrete storm sewer is required on Edgehill Dr. from Anne. St. N. to Bunkers Creek (Reach Bu-
7). The trunk storm sewer sizing has been completed recognizing the peak flow attenuation

provided from the implementation of Project No. 31.
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To accommodate the trunk storm sewer, the existing sanitary sewer on Anne St. N. will have to
be lowered from Castle Dr. to Edgehill Dr. to avoid service conflicts. As such, it is
recommended that the Anne St. N. trunk storm sewer be constructed as part of a road renewal
or reconstruction project. It is also recommended that the required watercourse improvements
(Project No. 35) on Bunkers Creek (Reach Bu-7) be completed before the Anne St. N. trunk

storm sewer is constructed and additional flow is diverted to this reach of Bunkers Creek.

Option 2 - Trunk Storm Sewer through Existing Alignment

Under Option 2, replacing the existing local storm sewer downstream of SWMF BKO03 to
Bunkers Creek (Reach Bu-3) with a trunk storm sewer sized to convey the 1:100-year return
frequency peak flow was considered. The existing local storm sewer on Valley Dr., Castle Dr.
and Wesley St. can be replaced with 1200 mm diameter and 1350 mm diameter storm sewer to
convey the required flow. The trunk storm sewer sizing has been completed recognizing the

peak flow attenuation provided from the implementation of Project No. 31.

It is recommended that the trunk storm sewer be constructed as part of road renewal or
reconstruction projects. It is also recommended that the required watercourse improvements
(Project No. 34) on Bunkers Creek (Reach Bu-3) be completed before the trunk storm sewer is

constructed and a more efficient drainage system is installed upstream.

Evaluation

The individual project evaluation completed demonstrates that the Anne St. N. trunk storm
sewer (Option 1) will have the greatest overall positive impact on the project environments and
be most beneficial to the watershed. As such, trunk storm sewer Option 1 is recommended as
Project No. 32 moving forward. No comments were received regarding Project No. 32 through
public consultation. As such, Project No. 32 is recommended and included in the preferred

solution for the Bunkers Creek watershed.

The proposed trunk storm sewer improvement is a Schedule A+ project. The trunk storm sewer
improvement is located on Bunkers Creek within the LSRCA Regulated area and will require a
permit from the LSRCA and an Environmental Compliance Approval from the MECP.
Additional cultural heritage, archeological and natural heritage requirements related to the

detailed design of the SWMF retrofit are presented in Section 15 of this report.

Project No. 33 (Gibbon Park Centralized LID)

As discussed, locations to implement centralized LIDs to improve water quality and reduce

phosphorus loads were explored as part of this Drainage Master Plan. This includes
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implementing centralized LIDs as end-of-pipe solutions where storm sewers drain untreated

directly into watercourses and Lake Simcoe.

Currently, approximately 4 ha of local road and residential development drains via storm sewer
around Gibbon Park ultimately draining directly into Bunkers Creek untreated. An opportunity
exists to install an underground infiltration system in Gibbon Park and divert the storm sewer
through the LID for treatment. Infiltration testing completed in Gibbon Park at the location of
the proposed centralized LID confirmed that the infiltration rate (72 mm/hr) of the native soil is
suitable for infiltration measures. To provide 80% TSS removal, 125 m3 of storage is required in
the underground infiltration system. Implementing the underground infiltration system will

result in a phosphorus reduction of nearly 6 kg/year in Lake Simcoe (MECP P-Tool).

Gibbon Park is also located outside the significant groundwater recharge areas, however is
located within Well Head Protection Area C. As per the recommendations of the Low Impact
Development Stormwater Management Planning and Design Guide and City of Barrie Infiltration
Low Impact Development Screening Process document, infiltration-based practices are
permitted in Well Head Protection Area C when the contributing drainage area consists of local

roads and residential development. As such Project No. 33 is permitted.

The individual project evaluation completed demonstrates that the proposed impacts of the
Gibbon Park Centralized LID outweigh the benefits. However, if a phosphorus offset is required
in the Bunkers Creek watershed, the Gibbon Park centralized LID should be re-evaluated in
consultation with the LSRCA.

Project No. 34 (Watercourse Improvement No. 4 - Reach Bu-3)

Bed and bank erosion/failures were identified in the upper reaches of Bunkers Creek (Reach
Bu-3) as part of the Fluvial Geomorphological & Threshold Assessment (Water’'s Edge, January
2018) completed in support of this Drainage Master Plan. The assessment identified the need
to repair the existing gabion baskets lining the watercourse or replacing them entirely with a
bed treatment suitable for steep gradients and installing scour and bank treatments to prevent

further erosion of the channel bed and banks.

The individual project evaluation completed demonstrates that the watercourse watercourse
improvements will have an overall positive impact on the project environments and be
beneficial to the watershed. No comments were provided regarding Project No. 34 during
public consultation. As such, Project No. 34 is recommended and included in the preferred

solution for the Bunkers Creek watershed.

The proposed watercourse improvements are located on Bunkers Creek within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a DFO Request
for Review will be required to satisfy the requirements of the DFO for this project. The MNRF
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should be consulted to establish the applicable fishery timing windows for this reach of Bunkers
Creek. Additional cultural heritage, archeological and natural heritage requirements related to

the detailed design of the watercourse improvements are presented in Section 15 of this report.

Project No. 35 (Watercourse Improvement No. 5 - Reach Bu-7)

Bed and bank erosion/failures were identified in the upper reaches of Bunkers Creek (Reach
Bu-7) as part of the Fluvial Geomorphological & Threshold Assessment (Water’'s Edge, January
2018) completed in support of this Drainage Master Plan. The assessment recommends
removing the existing gabion basket channel lining and replacing it with a step-pool bed
treatment. It is also recommended to install scour and bank treatments to prevent further
erosion of the channel bed and banks. The watercourse improvements should be designed
considering the recommended trunk storm sewer diversion (Project No. 32) and the increased
flow that will be experienced through this reach of Bunkers Creek. Also, the grading limits of
the proposed Highway 400 improvements may impact the watercourse. As such, the
watercourse improvements should be coordinated with the MTO and the design of the Highway

400 improvements.

The individual project evaluation completed demonstrates that the watercourse improvements
will have an overall positive impact on the project environments and be beneficial to the
watershed. No comments were provided regarding Project No. 35 during public consultation.
As such, Project No. 35 is recommended and included in the preferred solution for the Bunkers

Creek watershed.

The proposed watercourse improvements are located on Bunkers Creek within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a DFO Reqguest
for Review will be required to satisfy the requirements of the DFO for this project. The MNRF
should be consulted to establish the applicable fishery timing windows for this reach of Bunkers
Creek. Additional cultural heritage, archeological and natural heritage requirements related to

the detailed design of the watercourse improvements are presented in Section 15 of this report.

Project No. 36 (Culvert Improvement No. 143 - Highway 400)

As part of the Highway 400 improvements through Barrie, the MTO is proposing to replace the
Bunkers Creek - North Branch culvert crossing. The MTO proposes to replace the existing 52 m
- 1200 mm x 1200 mm concrete box culvert with an 81 m - 2400 mm X 1830 mm concrete box
culvert to accommodate the proposed road improvements (road widening and profile
adjustments). The culvert size has been selected to convey the 1:50-year return frequency

storm event peak flow and maintain upstream water levels under proposed conditions.
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An opportunity exists to improve the culvert further by increasing the culvert size and
conveyance capacity. The MTO has noted that they would entertain further improvements to
the culverts under Highway 400 if the City is open to covering the cost of the additional works.
As part of this Drainage Master Plan, we have reviewed the improvements proposed by the

MTO to determine if further improvements are warranted.

The culvert size proposed by the MTO will increase the discharge downstream to the recently
constructed Boys St. trunk storm sewer. The Boys St. trunk storm sewer has a conveyance
capacity of approximately 12 m3/s before the sewer surcharges to the roadway. With the
proposed MTO culvert improvements in place, the future land use conditions Regional
(Hurricane Hazel) storm peak flow discharging to the Boys St. trunk storm sewer is
approximately 11 m3/s. As such, the proposed MTO culvert improvement limits the peak flow
to the capacity of the downstream Boys St. trunk storm sewer. To prevent downstream
flooding, further improvements beyond what the MTO is proposing are not recommended for

this culvert crossing.

It is noted that our evaluation of the proposed Highway 400 culvert improvements considers
worst case flow conditions. In the case of Bunkers Creek, the spill from Kidd’s Creek into

Bunkers Creek is included and the Bunkers Creek peak flows have been increased accordingly.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 143
through public consultation. As such, Project No. 36 is recommended and included in the
preferred solution for the Bunkers Creek watershed. It is recommended that the culvert
improvements be implemented in accordance with the conceptual designs already prepared as
part of the previous study and be implemented by the MTO as part of the Highway 400

improvements.

Project No. 37 (Culvert Improvement No. 142 - Highway 400)

As part of the Highway 400 improvements through Barrie, the MTO is proposing to replace the
Bunkers Creek - Central Branch culvert crossing (Culvert No. 142). The MTO proposes to
replace the existing 55 m - 1200 mm x 1200 mm concrete box culvert with an 86 m - 4200 mm
x 1500 mm concrete box culvert to accommodate the proposed road improvements (road
widening and profile adjustments). The culvert size has been selected to convey the 1:50-year
return frequency storm event peak flow and maintain upstream water levels under proposed

conditions.
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As discussed, an opportunity exists to improve the culvert further by increasing the culvert size
and conveyance capacity. As part of this Drainage Master Plan, we have reviewed the

improvements proposed by the MTO to determine if further improvements are warranted.

The culvert size proposed by the MTO will increase (~1.3 m3/s) the discharge downstream to an
existing 1800 mm diameter trunk storm sewer between Henry St. and Anne St. S. Both the
Central and South branches of Bunkers Creek drain to the trunk storm sewer. The MTO also
proposes to replace the existing Bunkers Creek - South Branch culvert crossing with a larger
structure. The proposed Bunkers Creek - South Branch improvements will also increase (2.0
m3/s) the discharge downstream to the trunk storm sewer. Combined, the 1:100-year return
frequency storm peak flow will increase by ~3.3 m3/s to ~17.2 m3/s. Accounting for future land
use conditions (20% increase in peak flows), the 1:100-year return frequency storm peak flow

will increase to ~ 18.8 m3/s.

The existing trunk storm sewer has been identified as an existing drainage deficiency as its
conveyance capacity (approximately 10 m3/s before the sewer surcharges to the roadway) is
less than the 1:10-year return period storm peak flow. As such, increasing the peak flows to
this sewer will exacerbate the deficiency. However, there is an opportunity to improve the

conveyance system downstream of Highway 400 to Bunkers Creek (see Project No. 40).

Improvements to the trunk storm sewer under Project No. 40 will increase the maximum
conveyance capacity of the drainage system to ~-22 m3/s. The existing and future land use
condition 1:100-year return frequency storm peak flows to Bunkers Creek - Main Branch are 21
m3/s and 25 m3/s, respectively. As such, the proposed trunk storm sewer improvements do
not have sufficient capacity to convey the future land use condition 1:100-year return
frequency storm peak flow downstream due to the increase in flows resulting from the
proposed MTO culvert improvements. To prevent additional downstream flooding, further
improvements beyond what the MTO is proposing are not recommended for this culvert

crossing.

It is noted that the City of Barrie has already initiated the trunk storm sewer improvements
downstream. Twin 1800 mm x 1200 mm concrete box culvert stubs were installed across Anne

St. S. to facilitate the extension of the trunk storm sewer to Dunlop St. W. in the future.

It is noted that our evaluation of the proposed Highway 400 culvert improvements considers
worst case flow conditions. In the case of Bunkers Creek, the spill from Kidd’s Creek into

Bunkers Creek is included and the Bunkers Creek peak flows have been increased accordingly.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial

to the watershed. No comments were received regarding Culvert Improvement No. 142

_—

7y



14.2.8

Drainage Master Plan | Class Environmental Assessment Phases1& 2 195

through public consultation. As such, Project No. 37 is recommended and included in the
preferred solution for the Bunkers Creek watershed. It is recommended that the culvert
improvements be implemented in accordance with the conceptual designs already prepared as
part of the previous study and be implemented by the MTO as part of the Highway 400

improvements.

Project No. 38 (Culvert Improvement No. 141 - Highway 400)

As part of the Highway 400 improvements through Barrie, the MTO is proposing to replace the
Bunkers Creek - South Branch culvert crossing (Culvert No. 141). The MTO proposes to
replace the existing 108 m - 1200 mm x 1200 mm concrete box culvert with twin 97 m - 1800
mm x 1200 mm concrete box culverts to accommodate the proposed road improvements (road
widening and profile adjustments). The culvert size has been selected to convey the 1:50-year
return frequency storm event peak flow and maintain upstream water levels under proposed

conditions.

As discussed, an opportunity exists to improve the culvert further by increasing the culvert size
and conveyance capacity. As part of this Drainage Master Plan, we have reviewed the

improvements proposed by the MTO to determine if further improvements are warranted.

The proposed Bunkers Creek - South Branch improvements will increase (~2.0 m3/s) the
discharge downstream to the trunk storm sewer previously describe (Project No. 37).
Combined with the increase in flow resulting from the improvement of the Bunkers Creek -
Central Branch culvert crossing, the 1:100-year return frequency storm peak flow will increase
by ~3.3 m3/s to ~17.2 m3/s. Accounting for future land use conditions (20% increase in peak

flows), the 1:100-year return frequency storm peak flow will increase to ~ 18.8 m3/s.

As discussed, the existing trunk storm sewer has been identified as an existing drainage
deficiency. Improvements to the trunk storm sewer under Project No. 40 will increase the
maximum conveyance capacity of the drainage system to ~22 m3/s. The existing and future
land use condition 1:100-year return frequency storm peak flows to Bunkers Creek - Main
Branch are 21 m3/s and 25 m3/s, respectively. As such, the proposed trunk storm sewer
improvements do not have sufficient capacity to convey the future land use condition 1:100-
year return frequency storm peak flow downstream due to the increase in flows resulting from
the proposed MTO culvert improvements. To prevent additional downstream flooding, further
improvements beyond what the MTO is proposing are not recommended for this culvert

crossing.

It is noted that our evaluation of the proposed Highway 400 culvert improvements considers
worst case flow conditions. In the case of Bunkers Creek, the spill from Kidd’s Creek into

Bunkers Creek is included and the Bunkers Creek peak flows have been increased accordingly.
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It is noted that the City of Barrie has already initiated the trunk storm sewer improvements
downstream. Twin 1800 mm x 1200 mm concrete box culvert stubs were installed across Anne

St. S. to facilitate the extension of the trunk storm sewer to Dunlop St. W. in the future.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 141
through public consultation. As such, Project No. 38 is recommended and included in the
preferred solution for the Bunkers Creek watershed. It is recommended that the culvert
improvements be implemented in accordance with the conceptual designs already prepared as
part of the previous study and be implemented by the MTO as part of the Highway 400

improvements.

Project No. 39 (SWMF Retrofit No. 94)

As discussed, the culvert improvements proposed by the MTO will increase the Bunkers Creek -
Central Branch and Bunkers Creek - South Branch flows downstream of Highway 400. The
existing trunk storm sewer downstream of the culvert improvements is deficient and the
increased flow will exacerbate flooding. An opportunity exists to improve the trunk storm
sewer to increase the conveyance capacity, however, the proposed trunk storm sewer
improvements do not have sufficient capacity to convey the future land use condition peak
flows downstream due to the increase in flows resulting from the proposed MTO culvert

improvements.

An opportunity exists to construct a stormwater management facility (SWMF) between
Highway 400 and Dunlop St. W. to reduce the peak flows to the capacity of the proposed trunk

storm sewer. Three locations were considered for the construction of a SWMF as follows:

1. Immediately east of the future Highway 400 E/W-N ramp on 127, 129, 132 and 134 Henry
St.;

2. Northwest of the Dunlop St. W. and Anne St. S. intersection on 280, 284, 286 and 290
Dunlop St. W.; and

3.  Within the future Highway 400 E/W-N ramp proposed by the MTO.

The evaluation of the various SWMF options are described next.

Option 1 - East of the Future Highway 400 E/W-N Ramp

Under this option, the Bunkers Creek - Central Branch can be daylighted upstream of Dunlop
St. W. immediately east of the future Highway 400 E/W-N ramp through 127, 129, 132 and 134

Henry St. A peak flow attenuation facility can be constructed above the daylighted low flow
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channel to limit the peak flows downstream of Highway 400 to the capacity of the proposed
trunk storm sewer. Approximately 16,000 m3 of storage may be provided within the footprint
of the pond above the low flow channel. Combining the storage volume with a controlled
outlet (1200 mm x 1200 mm concrete box culvert) will attenuate peak flows by approximately
30% and shift the peak of the hydrograph by approximately 30 minutes; reducing the Bunkers
Creek - Main Branch existing and future land use condition 1:100-year return frequency storm
peak flows to 18 m3/s and 21 m3/s, respectively. As noted, improvements to the trunk storm
sewer under Project No. 40 will increase the maximum conveyance capacity of the drainage

system to ~22 m3/s.

Under this option, 127, 129, 132 and 134 Henry St. are impact by the proposed SWMF and
would need to be acquired by the City. The existing cul-de-sac at the west end of Henry St.
will have to be relocated outside the proposed footprint of the SWMF. The SWMF design will
also have to be coordinated with the MTO and their proposed Highway 400 improvements to

ensure the SWMF is constructed outside the footprint of the future Highway 400 E/W-N ramp.

Option 2 - Northwest of Dunlop St. W. and Anne St. S. Intersection

Alternatively, Bunkers Creek - Central Branch can be daylighted upstream of Dunlop St. W.
immediately east of the future Highway 400 E/W-N ramp through to the intersection of Dunlop
St. W. and Anne St. S. The watercourse can be daylighted through 129 and 134 Henry St. and
280, 284, 286, and 290 Dunlop St. W. A peak flow attenuation facility can be constructed
above the daylighted low flow channel to reduce the peak flows downstream of Highway 400
through the proposed trunk storm sewer. Approximately 6,000 m3 of storage may be provided
within the footprint of the pond above the low flow channel. Combining the storage volume
with a controlled outlet will reduce peak flows. However, the peak flow attenuation facility
considered at this location alone will not reduce peak flows below the capacity of the proposed
trunk storm sewer. Additional storage is required at another location, such as the locations
considered under Option 1 and Option 3, to control peak flows to the capacity of the proposed

trunk storm sewer downstream.

Option 3 - Within the Future Highway 400 E/W-N Ramp

As part of the Highway 400 improvements through Barrie, the MTO is proposing improvements
to the Dunlop St. interchange. As part of the works, the Bunkers Creek - South Branch culvert
crossing will be replaced, and the future crossing will daylight within the future Highway 400
E/W-N ramp. An opportunity exists to construct a stormwater management facility within the
future Highway 400 E/W-N ramp to attenuate peak flows; reducing peak flows through the

trunk storm sewer downstream to the capacity of the future improvements.
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The information received to date from the MTO regarding the Highway 400 improvements is
conceptual. However, the area available within the future Highway 400 E/W-N ramp is
believed to be sufficient to construct a SWMF with the 16,000 m3 of storage required to
attenuate peak flows. An appropriately sized outlet can be constructed under the future 400
E/W-N ramp to Dunlop St. W. A culvert crossing under the future Highway 400 E/W-N ramp is
required regardless of the SWMF construction to convey the flows from the Bunkers Creek -

South Branch downstream.

As part of the Highway 400 improvements, it is understood that the MTO is acquiring several
properties for facilitate the works including 292 and 304 Dunlop St. W. Under this option, the
proposed works would not impact any properties other than those already impacted by the

future Highway 400 improvements.

Evaluation

The individual project evaluation completed demonstrates that the SWMF within the future
Highway 400 E/W-N ramp (Option 3) will have the greatest overall positive impact on the
project environments and be most beneficial to the watershed. As such, Option 3 is
recommended as Project No. 39 moving forward. No comments were received regarding
Project No. 39 through public consultation. As such, Project No. 39 is recommended and

included in the preferred solution for the Bunkers Creek watershed.

It is recommended that the City approach the MTO regarding the construction of a SWMF in
the future Highway 400 E/W-N ramp to control the increased flows resulting from the Highway
400 culvert improvements proposed by the MTO. It is recommended that the SWMF be

constructed as part of the Highway 400 improvements through Barrie.

The individual project evaluation completed demonstrates that SWMF Option 1 and Option 2
result in a negative overall impact on the project environments. As such, Option 1 and 2 are
not recommended for implementation in the Bunkers Creek watershed. |If the MTO is not
agreeable to the construction a SWMF in the future Highway 400 E/W-N ramp, it is
recommended that City proceed with the trunk storm sewer improvements recommended
under Project No. 40. The trunk storm sewer improvements are recommended for

implementation as part of the Highway 400 improvements in collaboration with the MTO.

Dunlop St. W. to Anne St. S. (Projects No. 18 and 40) - Options Evaluation

Downstream of Highway 400, the Bunkers Creek - Central Branch flows into a 1200 mm
diameter trunk storm sewer originating at Henry St. that runs southeast through an existing
easement to Dunlop St. W. and Hart Dr. Similarly, the Bunkers Creek - South Branch flows into

an 1800 mm diameter trunk storm sewer immediately east of the existing Highway 400 E/W-N
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ramp that runs southeast through an existing easement to Dunlop St. W. and Hart Dr. At
Dunlop St. W. and Hart Dr., the two trunk storms sewers combine into a single trunk storm
sewer that crosses Dunlop St. W., runs south on Hart Dr. and then east across 281 and 285
Dunlop St. W., 11 Hart Dr. and 10 Anne St. S. through an existing 11 m easement to Anne St. S.
and Bunkers Creek - Main Branch. The trunk storm sewer consists of primarily 1800 mm

diameter storm sewer.

As discussed, the existing trunk storm sewer has been identified as an existing drainage
deficiency as its conveyance capacity (approximately 10 m3/s before the sewer surcharges to

the roadway) is less than the 1:10-year return period storm peak flow.

The preferred alternative solution identified in the Bunkers Creek Master Drainage Plan Update
(Giffels, June 2004) included constructing a trunk storm sewer beside the existing trunk storm
sewer through the existing 11 m easement to increase the conveyance capacity of the system.
Twin 1800 mm x 1200 mm concrete box culverts were recommended to increase the capacity
of the system to convey the 1:100-year return frequency storm peak flow. As part of the Anne
St. S. improvements, twin 1800 mm x 1200 mm concrete box culvert stubs were installed

across Anne St. S. to facilitate the extension of the trunk storm sewer upstream in the future.

As part of this Drainage Master Plan, the following drainage improvement options were

evaluated between Dunlop St. W. and Anne St. S.:

1. Option 1 - Daylighting the watercourse through 280, 284, 286 and 290 Dunlop St. W. to the
intersection of Dunlop St. W. and Anne St. S. (Project No. 168) and extending the twin 1800
mm x 1200 mm trunk storm sewer north on Anne St. S. to the daylighted watercourse
(Project No. 40A);

2. Option 2 - Extending the twin 1800 mm x 1200 mm trunk storm sewer north on Anne St. S.
and west on Dunlop St. W. to Hart Dr. (Project No. 40B); and

3. Option 3 - Extending the twin 1800 mm x 1200 mm trunk storm sewer to the intersection of

Dunlop St. W. and Hart Dr. through the existing easement (Project No. 40C).

The individual project evaluation completed demonstrates that Option 2 (Project No. 40B) will
have the greatest overall positive impact on the project environments and be most beneficial to
the watershed. No comments were received regarding Project No. 40B through public
consultation. As such, Project No. 40B is recommended and included in the preferred solution

for the Bunkers Creek watershed.

The proposed trunk storm sewer improvements are a Schedule A+ project. The existing trunk
storm sewer is located within the LSRCA Regulated area and will require a permit from the

LSRCA. An environmental compliance approval for the MECP will also be required. Additional
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cultural heritage, archeological and natural heritage requirements related to the detailed design

of the trunk storm sewer are presented in Section 15 of this report.

The existing and future land use condition 1:100-year return frequency storm peak flows to
Bunkers Creek - Main Branch are 21 m3/s and 25 m3/s, respectively. As such, the proposed
trunk storm sewer improvements do not have sufficient capacity to convey the future land use
condition 1:100-year return frequency storm peak flow downstream due to the increase in flows
resulting from the proposed MTO culvert improvements. However, options were explored as
part of Project No. 39 to construct a SWMF to reduce peak flows. It is recommended that a
peak flow attenuation facility be constructed within the future Highway 400 E/W-N ramp as
part of the Highway 400 improvements. Constructing the SWMF will reduce the Bunkers Creek
- Main Branch existing and future land use condition 1:100-year return frequency storm peak

flows to 18 m3/s and 21 m3/s, respectively.

Constructing the SWMF within the future Highway 400 E/W-N ramp is subject to MTO
approval. If the MTO decides not to construct the SWMF, the peak flows draining to the
Bunkers Creek - Main Branch will increase due to the Highway 400 improvements. The future
land use condition 1:100-year return frequency storm peak flows will exceed the capacity of the
proposed trunk storm sewer. However, proposed improvements to the trunk storm sewer will
significantly increase the conveyance capacity of the system and reduce flooding downstream
of Highway 400 to Anne St. S.

The projects included in each drainage improvement option are described in the following

sections.

Project No. 168 (Watercourse Improvement No. 7)

As noted, the existing trunk storm sewer is deficient, and an additional trunk storm sewer was
previously recommended to supplement the capacity of the existing trunk storm sewer to
provide capacity to convey the 1:100-year return frequency storm peak flow. Rather than
improving the conveyance through the construction of a trunk storm sewer, we reviewed
options to daylight the watercourse, or at least a portion of watercourse. An opportunity exists
to daylight Bunkers Creek through 280, 284, 286, and 290 Dunlop St. W. A channel can be
constructed north of Dunlop St. W. from Hart Dr. to Anne St. S. through private property.

Project No. 40 (Trunk Storm Sewer Improvement No. 2)

Project No. 40A

As noted, the existing trunk storm sewer is deficient, and an additional trunk storm sewer was
previously recommended to supplement the capacity of the existing trunk storm sewer to

provide capacity to convey the 1:100-year return frequency storm peak flow. The existing twin
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1800 mm x 1200 mm concrete box culverts install across Anne St. S. can be extended north on
Anne St. S. to Dunlop St. W. and the proposed open channel discussed under Project No. 168.
The proposed twin 1800 mm x 1200 mm concrete box culverts and the existing 1800 mm

diameter trunk storm sewer have a combined capacity of approximately 22 m3/s.

Project No. 40B

The existing trunk storm sewer alignment is through an 11 m easement between Hart Dr. and
Anne St. S. The existing trunk storm sewer is located in the centre of the existing easement
which does not leave sufficient space for the additional trunk storm sewer required to convey
the 1:100-year return frequency storm peak flow. However, an opportunity exists to construct
a new trunk storm sewer east on Dunlop St. W. then south on Anne St. S. to supplement the

capacity of the existing trunk storm sewer and provide the required additional capacity.

The existing twin 1800 mm x 1200 mm concrete box culverts install across Anne St. S. can be
extended north on Anne St. S. and west on Dunlop St. W. to Hart Dr. The proposed twin 1800
mm X 1200 mm concrete box culverts and the existing 1800 mm diameter trunk storm sewer

have a combined capacity of approximately 22 m3/s.

Project No. 40C

Under this option, we re-evaluated the original MDP recommendation. The recommendation
included constructing a trunk storm sewer consisting of twin 1800 mm x 1200 mm concrete box
culverts beside (north of) the existing 1800 mm diameter trunk storm sewer. As identified in
the other options considered, the proposed twin 1800 mm x 1200 mm concrete box culverts
and the existing 1800 mm diameter trunk storm sewer have a combined capacity of

approximately 22 m3/s.

The existing 1800 mm diameter trunk storm sewer is located in the centre of the existing 11 m
easement. To construct the proposed trunk storm sewer, the City would need to acquire
additional lands across 281 and 285 Dunlop St. W. for the sewer installation or relocate (shift
south) the existing trunk storm sewer within the existing easement to provide sufficient space

for the new trunk storm sewer.

Project No. 41 (Watercourse Improvement No. 8 - Reaches Bu-11 and Bu-15)

Bank erosion/failures were identified in the lower reaches of Bunkers Creek (Reach Bu-11 and
Bu-15) as part of the Fluvial Geomorphological & Threshold Assessment (Water's Edge,
January 2018) completed in support of this Drainage Master Plan. The assessment
recommends removing the existing concrete slabs used to arrest erosion and install a toe

treatment to prevent bank scour and undercutting.
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The individual project evaluation completed demonstrates that the proposed watercourse
improvements will have an overall positive impact on the project environments and be
beneficial to the watershed. No comments were provided regarding Project No. 41 during
public consultation. As such, Project No. 41 is recommended and included in the preferred

solution for the Bunkers Creek watershed.

It is noted that this project is located in a historical landfill site. It is anticipated that additional
geotechnical and hydrogeological assessments will be required in support of the proposed

watercourse improvements.

The proposed watercourse improvements are located on Bunkers Creek within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a DFO Reqguest
for Review will be required to satisfy the requirements of the DFO for this project. The MNRF
should be consulted to establish the applicable fishery timing windows for this reach of Bunkers
Creek. Additional cultural heritage, archeological and natural heritage requirements related to

the detailed design of the watercourse improvements are presented in Section 15 of this report.

Project No. 42 (Pond Retrofit No. 95 - Milligan’s Pond)

The City of Barrie has received complaints regarding sediment accumulation in Milligan’s Pond.
Deposition of sediment has been noted throughout Bunkers Creek downstream of Anne St. S.
to Innisfil St. Milligan’s Pond is an excavated pond located on Bunkers Creek (Reach Bu-14 and
Bu-15). The pond was constructed by previous land owners for recreational purposes. An
opportunity exists to remove the accumulated sediment and reinstate the watercourse
removing the online pond from Bunkers Creek. To do so, the existing outlet control structure

will also have to be removed.

The individual project evaluation completed demonstrates that the proposed SWMF retrofit will
have an overall positive impact on the project environments and be beneficial to the watershed.
As such, Project No. 42 is recommended and included in the preferred solution for the Bunkers

Creek watershed.

It is noted that Milligan’s Pond is located in a historical landfill site. It is anticipated that
additional geotechnical and hydrogeological assessments will be required in support of the

proposed pond cleanout and watercourse improvements.

Milligan’s Pond is located on Bunkers Creek within the LSRCA Regulated area and will require a
permit from the LSRCA. It is anticipated that a DFO Request for Review will be required to
satisfy the requirements of the DFO for this project. The MNRF should be consulted to
establish the applicable fishery timing windows for this reach of Bunkers Creek. Additional

cultural heritage, archeological and natural heritage requirements related to the pond cleanout
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and detailed design of the watercourse improvements are presented in Section 15 of this

report.

Project No. 43 (Culvert Improvement No. 22 - Innisfil St.)

The preferred alternative solution identified in the Bunkers Creek Master Drainage Plan Update
(Giffels, June 2004) included improvements to the Bunkers Creek watercourse crossing at
Innisfil St. The preferred alternative solution included replacing the existing culverts with 3 -
4200 mm x 1500 mm reinforced concrete box culverts to provide capacity for the 1:100-year
return frequency storm peak flow. The preferred approach to address the drainage deficiencies
developed in this Drainage Master Plan includes Alternative 3A - Culvert Improvements to

satisfy previous MDP recommended design flood frequency criteria.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing crossing does not satisfy these criteria. The existing crossing has a
conveyance capacity of approximately 9.2 m3/s or a design flood frequency of <1:2-years. To
satisfy the design flood frequency criteria, the existing crossing can be replaced with a 10.06 m
open bottom span structure with a minimum clear height of 1.35 m. The conveyance capacity
of the replacement culvert is approximately 28.7 m3/s. In addition to an increase in the
conveyance capacity, a reduction in flooding will also occur. There will be a reduction in the
frequency of flooding and the increased conveyance capacity will reduce the depth and
velocity of overtopping during the Regulatory event such that safe access/egress will be

provided across Innisfil St.

The culvert improvement proposed requires watercourse improvements up and downstream of
Innisfil St. to accommodate the wider span structure. Watercourse improvements downstream
of Innisfil St. to Bradford St. were recommended as part of the preferred alternative solution
identified in the Bunkers Creek Master Drainage Plan Update (Giffels, June 2004). The culvert
and watercourse improvements will impact 80 Bradford St. east of Innisfil St. It is
recommended that the City acquire a portion of 80 Bradford St. over the watercourse to

facilitate the construction of the improvements and long-term maintenance of the works.

It is noted that south bank of Bunkers Creek in the vicinity of Innisfil St. is identified as a
historical landfill site. It is anticipated that additional geotechnical and hydrogeological

assessments will be required in support of the proposed culvert/watercourse improvements.

The individual projects evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 22 through
public consultation. As such, Project No. 43 is recommended and included in the preferred

solution for the Bunkers Creek watershed.
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The proposed culvert/watercourse improvements are a Schedule B project. However, the
recommendations of this Drainage Master Plan are consistent with the recommendations of the
previously approved Bunkers Creek Master Drainage Plan Update (Giffels, June 2004). As such,
subsequent options were not evaluated. The culvert/watercourse improvements are located
on Bunkers Creek within the LSRCA Regulated area and will require a permit from the LSRCA.
It is anticipated that a DFO Request for Review will satisfy the requirements of the DFO for this
project. The MNRF should be consulted to establish the applicable fishery timing windows for
this reach of Bunkers Creek. Additional cultural heritage, archeological and environmental
requirements related to the detailed design of the culvert improvements are presented in

Section 15 of this report.

Project No. 44 (Culvert Improvement No. 23 - Commercial Plaza Entrance Road)

The preferred alternative solution identified in the Bunkers Creek Master Drainage Plan Update
(Giffels, June 2004) included improvements to the commercial plaza entrance road crossing
Bunkers Creek at 80 Bradford St. The preferred alternative solution included replacing the
existing culverts with 3 - 4200 mm x 1500 mm reinforced concrete box culverts to provide
capacity for the 1:100-year return frequency storm peak flow. The preferred approach to
address the drainage deficiencies developed in this Drainage Master Plan includes Alternative
3A - Culvert Improvements to satisfy previous MDP recommended design flood frequency

criteria.

The City has received complaints regarding flooding at 80 Bradford St. The existing conditions
analysis completed as part of this Drainage Master Plan confirmed that the capacity of the
existing crossing is approximately 7 m3/s or a design flood frequency of <1:2-years. To satisfy
the design flood frequency criteria and reduce flooding, two improvement options were
considered. Option 1 includes replacing the existing culverts with an appropriately sized
crossing and watercourse improvements to accommodate the larger structure. Option 2
involves daylighting the watercourse by removing the commercial plaza entrance road and
replacing it with a pedestrian bridge spanning the watercourse. The evaluation of the two

options are described next.

Option 1 - Culvert Improvements

To satisfy the design flood frequency criteria, the existing culvert can be replaced with twin
7.62 m open bottom span structures with a minimum clear height of 1.35 m. The conveyance
capacity of the replacement culverts is approximately 29.7 m3/s. In addition to an increase in
the conveyance capacity, a reduction in the flooding will also occur. There will be a reduction

in the frequency of flooding and the increased conveyance capacity will reduce the depth and
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velocity of overtopping during the Regulatory event such that safe access/egress will be

provided across the commercial plaza entrance road.

Option 2 - Daylight Watercourse

Alternatively, the commercial plaza entrance road can be removed from the watercourse and
the watercourse daylighted. A pedestrian bridge can be installed across the watercourse to
provide access to the existing parking lot south of Bunkers Creek. A prefabricated steel

pedestrian bridge can span the watercourse, reducing the obstruction to flow at this location.

Evaluation

The individual project evaluation completed demonstrates that Option 2 will have the greatest
overall positive impact on the project environments and be most beneficial to the watershed.
As such, Option 2 is recommended as Project No. 44 moving forward. No comments were
received regarding Project No. 44 through public consultation. As such, Project No. 44 is

recommended and included in the preferred solution for the Bunkers Creek watershed.

Both options require watercourse improvements up and downstream of the existing
commercial plaza entrance road. Watercourse improvements downstream of Innisfil St. to
Bradford St. were recommended as part of the preferred alternative solution identified in the
Bunkers Creek Master Drainage Plan Update (Giffels, June 2004). The culvert and watercourse
improvements will impact 80 Bradford St. It is recommended that the City acquire a portion of
80 Bradford St. over the watercourse to facilitate the construction of the improvements and

long-term maintenance of the works.

The existing commercial plaza entrance is owned and maintained by the property owner. It is
recommended that the City approach the property owner of 80 Bradford St. with the various
options evaluated and discuss a cost sharing agreement as the proposed improvements also

benefit the City.

The individual project evaluation completed demonstrates that Option 1 results in a positive
overall impact on the project environments. If the property owner is not agreeable to removing
the commercial plaza entrance road and replacing it with a pedestrian bridge, it is
recommended that City proceed with the Option 1 - Culvert Improvements. As the existing
commercial plaza entrance is owned and maintained by the property owner, it is expected that
they will be responsible for a portion of the cost of the improvements. A cost sharing
agreement should be entered into between the City and the property owner as they are both

benefitting from the works.

The proposed culvert/watercourse improvements are a Schedule B project. However, the

recommendations of this Drainage Master Plan are consistent with the recommendations of the
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previously approved Bunkers Creek Master Drainage Plan Update (Giffels, June 2004). As such,
subsequent options were not evaluated. The culvert/watercourse improvements are located
on Bunkers Creek within the LSRCA Regulated area and will require a permit from the LSRCA.
It is anticipated that a DFO Request for Review will satisfy the requirements of the DFO for this
project. The MNRF should be consulted to establish the applicable fishery timing windows for
this reach of Bunkers Creek. Additional cultural heritage, archeological and natural heritage
requirements related to the detailed design of the culvert improvements are presented in

Section 15 of this report.

Project No. 45 (Culvert Improvement No. 24 - Bradford St.)

The preferred alternative solution identified in the Bunkers Creek Master Drainage Plan Update
(Giffels, June 2004) included improvements to the Bunkers Creek watercourse crossing at
Bradford St. The preferred alternative solution included replacing the existing culverts with 3 -
4200 mm x 1500 mm reinforced concrete box culverts to provide capacity for the 1:100-year
return frequency storm peak flow. The preferred approach to address the drainage deficiencies
developed in this Drainage Master Plan includes Alternative 3B - Culvert Improvements to

satisfy the City design flood frequency criteria.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing crossing does not satisfy these criteria. The existing crossing has a
conveyance capacity of approximately 8.9 m3/s or a design flood frequency of <1:2-years. To
satisfy the design flood frequency criteria, the existing crossing can be replaced with twin 7.62
m open bottom span structures with a minimum clear height of 1.35 m. The conveyance
capacity of the replacement culvert is approximately 41.7 m3/s. In addition to an increase in
the conveyance capacity, a reduction in flooding will also occur. There will be a reduction in
the frequency of flooding and the increased conveyance capacity will reduce the depth and
velocity of overtopping during the Regulatory event such that safe access/egress will be

provided across Bradford St.

The existing low point on Bradford St. is located approximately 30 m south of the existing
culvert crossings inline with 93 Bradford St. When Bradford St. overtops the roadway, 93
Bradford St. is subjected to flooding. It is recommended that the low point in Bradford St. be
relocated 30 m north of its current location to be centered over the proposed culvert crossing

as part of the culvert improvements.

The culvert improvement proposed requires watercourse improvements up and downstream of
Bradford St. to accommodate the wider span structure. Watercourse improvements upstream
of Bradford St. were recommended as part of the preferred alternative solution identified in the

Bunkers Creek Master Drainage Plan Update (Giffels, June 2004). watercourse improvements
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downstream of Bradford St. were not identified, however, they are required to improve the
hydraulics of the lower reach of Bunkers Creek from Innisfil St. to Lakeshore Dr. The culvert
and watercourse improvements will impact 100 Bradford St. It is recommended that the City
acquire a portion of 100 Bradford St. south of the watercourse to facilitate the construction of

the improvements and long-term maintenance of the works.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 24 through
public consultation. As such, Project No. 45 is recommended and included in the preferred

solution for the Bunkers Creek watershed.

The proposed culvert/watercourse improvements are a Schedule B project. However, the
recommendations of this Drainage Master Plan are consistent with the recommendations of the
previously approved Bunkers Creek Master Drainage Plan Update (Giffels, June 2004). As such,
subsequent options were not evaluated. The culvert/watercourse improvements are located
on Bunkers Creek within the LSRCA Regulated area and will require a permit from the LSRCA.
It is anticipated that a DFO Request for Review will satisfy the requirements of the DFO for this
project. The MNRF should be consulted to establish the applicable fishery timing windows for
this reach of Bunkers Creek. Additional cultural heritage, archeological and natural heritage
requirements related to the detailed design of the culvert improvements are presented in

Section 15 of this report.

Project No. 46 (Watercourse Improvement No. 27 - Reach Bu-16)

Downstream of Bradford St., the low flow channel of Bunkers Creek has limited capacity
resulting in flooding on private property within a wide floodplain. The low flow channel
capacity is less than the 1:2-year return frequency storm peak flow. An opportunity exists to
improve the watercourse from Bradford St. to Lakeshore Dr. Improving the watercourse along
this reach of Bunkers Creek will improve the hydraulics of the drainage system and reduce the

extent and frequency of flooding.

The individual project evaluation completed demonstrates that the proposed watercourse
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Watercourse Improvement No. 27
through public consultation. As such, Project No. 46 is recommended and included in the

preferred solution for the Bunkers Creek watershed.

The proposed watercourse improvements will impact 20 Checkley St. and 93 Bradford St. It is
understood that a development application has been submitted for 20 Checkley St. As such, an

appropriate setback should be established from the watercourse as part of the Site Plan
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application. It is anticipated that the watercourse will be dedicated to the City or LSRCA as
part of the Site Plan Process. To facilitate the construction of the watercourse improvements,

it is recommended that the City acquire 93 Bradford St.

The proposed watercourse improvements are a Schedule B project. The watercourse
improvements are located on Bunkers Creek within the LSRCA Regulated area and will require
a permit from the LSRCA. It is anticipated that a DFO Request for Review will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Bunkers Creek. Additional cultural heritage,
archeological and natural heritage requirements related to the detailed design of the

watercourse improvements are presented in Section 15 of this report.

DYMENTS CREEK WATERSHED
Project No. 47 (SWMF Retrofit No. 15 - DY02)

SWMF DYO02 is a dry pond with a contributing drainage area of approximately 18 ha that
provides less than 60% Total Suspended Solids (TSS) removal under existing conditions. SWMF
DY02 has an active storage volume of 8,830 m3 and extended detention volume of 3,130 m3.
Overall, SWMF DYO02 attenuates peak flows by 95% and 90% during the 1:5-year and 1:100-year
return frequency storm events, respectively. The preferred approach to address the drainage
deficiencies developed in this Drainage Master Plan includes Alternative 2B - Retrofit/New
Stormwater Management Facilities for Quality Control to satisfy the City of Barrie requirements

for water quality treatment.

An opportunity exists to construct an underground infiltration system (LSRCA’s preferred
enhancement method) within the base of SWMF DYO02 to provide the requisite 80% TSS removal
and reduce phosphorus loads downstream. Infiltration testing conducted in the base of SWMF
DY02 confirms that the infiltration rate (64 mm/hr) of the native soil is suitable for infiltration
measures. To provide 80% TSS removal, 486 m3 of storage is required in the underground
infiltration system. Converting the dry pond into an infiltration system will provide 486 m3 of
additional active storage and result in a phosphorus reduction of nearly 19 kg/year in Lake
Simcoe (MECP P-Tool).

SWMF DYO02 receives runoff from Cundles Rd. W. and Livingstone St. W. Both roads are
classified as arterial roads and in the City of Barrie salt is applied to arterial roads in the winter.
SWMF DYO02 is also located within Well Head Protection Area D. As per the recommendations
of the Low Impact Development Stormwater Management Planning and Design Guide and City
of Barrie Infiltration Low Impact Development Screening Process document, infiltration-based
practices are not permitted on arterial roads or in well head protection areas. As such Project

No. 47 is not permitted.
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Project No. 48 (Cloughley Park Centralized LID)

As discussed, locations to implement centralized LIDs to improve water quality and reduce
phosphorus loads were explored as part of this Drainage Master Plan. This includes
implementing centralized LIDs as end-of-pipe solutions where storm sewers drain untreated
directly into watercourses and Lake Simcoe. The preferred approach to addressing the
drainage deficiencies developed in this Drainage Master Plan includes Alternative 2E -
Centralized Low Impact Development as part of the City of Barrie’s initiative to attenuate peak

flows, promote infiltration, and improve the water balance and watershed water quality.

Currently, approximately 2 ha of local road and residential development drains via storm sewer
around Cloughley Park ultimately draining directly into Dyments Creek untreated. An
opportunity exists to install an underground infiltration system in Cloughley Park and divert the
storm sewer through the LID for treatment. Infiltration testing completed in Cloughley Park at
the location of the proposed centralized LID confirmed that the infiltration rate (64 mm/hr) of
the native soil is suitable for infiltration measures. To provide 80% TSS removal, 105 m3 of
storage is required in the underground infiltration system. Implementing the underground
infiltration system will result in @ phosphorus reduction of nearly 2 kg/year in Lake Simcoe
(MECP P-Tool).

Cloughley Park is also located outside the significant groundwater recharge areas, however is
located within Well Head Protection Area D. As per the recommendations of the Low Impact
Development Stormwater Management Planning and Design Guide and City of Barrie Infiltration
Low Impact Development Screening Process document, infiltration-based practices are
permitted in Well Head Protection Area D when the contributing drainage area consists of local

roads and residential development. As such Project No. 48 is permitted.

The individual project evaluation completed demonstrates that the proposed impacts of the
Cloughly Park Centralized LID outweigh the benefits. However, if a phosphorus offset is
required in the Dyments Creek watershed, the Cloughly Park centralized LID should be re-

evaluated in consultation with the LSRCA.

Project No. 49 (Watercourse Improvement No. 29 - Dy-1 and Dy-2a)

Signs of bank erosion were identified in Dyments Creek (Reach Dy-1) as part of the Fluvial
Geomorphological & Threshold Assessment (Water's Edge, January 2018) completed in
support of this Drainage Master Plan. Dyments Creek has undergone extensive channelization
downstream of Sproule Dr. to Ferndale Dr. N. and has limited riparian cover along its length.
An opportunity exists to realign Dyments Creek from Sproule Dr. to SWMF Retrofit No. 78

(Project No. 181) to improve conveyance and enhance the watercourse. Realignment of the
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watercourse is required to facilitate the construction of Project No. 181 (SWMF Retrofit
Opportunity No. 78).

The individual project evaluation completed demonstrates that the proposed watercourse
improvements will have an overall neutral impact on the project environments. No comments
were provided regarding Project No. 49 during public consultation. As such, Project No. 49 is

recommended and included in the preferred solution for the Dyments Creek watershed.

The proposed watercourse improvements are located on Dyments Creek within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a DFO Reqguest
for Review will be required to satisfy the requirements of the DFO for this project. The MNRF
should be consulted to establish the applicable fishery timing windows for this reach of
Dyments Creek. Additional cultural heritage, archeological and natural heritage requirements
related to the detailed design of the watercourse improvements are presented in Section 15 of

this report.

Project No. 181 (SWMF Creation No. 78)

The creation of a new peak flow attenuation facility east of SWMF DY04 between Sproule Dr.
and Dunlop St. W. was included as part of the preferred alternative solution for the Dyments
Creek watershed in the Dyments Creek Master Drainage Plan Municipal Class Environmental
Assessment (City of Barrie, 2006). The preferred approach to address the drainage deficiencies
solution developed in this Drainage Master Plan includes Alternative 2A - Retrofit/New
Stormwater Management Facilities for Quantity Control to satisfy the City of Barrie

requirements for peak flow attenuation.

Under existing conditions, Dyments Creek flows through an undeveloped parcel of land
identified as unevaluated wetland between SWMF DY04 and industrial development land. The
parcel of land is almost entirely surrounded by berms constructed to form SWMF DY04 and
Dunlop St. W. or the raised grades of the surrounding residential and industrial development.
An opportunity exists to construct a peak flow attenuation facility by improving and expanding
on the existing berms east, south and west of the unevaluated wetland to provide active

storage and installing a culvert outlet through the berm to control flows.

By improving and expanding the berms around the unevaluated wetland, approximately
163,000 m3 of active storage can be created for peak flow attenuation. This project was
presented to the LSRCA and they noted the peak flow attenuation facility must be constructed
above a low flow channel designed to convey minor flows downstream uncontrolled. Also,
water quality control cells are not permitted within the SWMF. The proposed SWMF outlet

controls consist of a 3048 mm x 914 mm concrete box and a 55 m wide emergency overland
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flow weir. The peak flow attenuation facility will detain flows in excess of the 1:2-year return

frequency through to the Regional storm.

To implement Project No. 181, the City will need to acquire lands to construct and maintain the
peak flow attenuation facility. Specifically, Part Lot 24 Concession 7 will be impacted. No

municipal address is available for this parcel of undeveloped land.

The individual project evaluation completed demonstrates that SWMF Creation No. 78 provides
a positive benefit to the watershed. As such, Project No. 181 is recommended and included in

the preferred solution for the Dyments Creek watershed.

The proposed SWMF retrofit is a Schedule B project. However, Project No. 181 is consistent
with the preferred alternative solution identified in the Dyments Creek Master Drainage Plan
Municipal Class Environmental Assessment (City of Barrie, 2006). As such, subseguent options

were not evaluated.

The SWMF creation is located on Dyments Creek within the LSRCA Regulated area and will
require a permit from the LSRCA. It is anticipated that a Request for Review will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Dyments Creek. Additional cultural heritage,
archeological and natural heritage requirements related to the detailed design of the SWMF

retrofit are presented in Section 15 of this report.

Project No. 182 (Culvert Improvement No. 28 -Dunlop St. W.)

The preferred alternative solution identified in the Dyments Creek Master Drainage Plan
Municipal Class Environmental Assessment (City of Barrie, 2006) included improvements to the
Dyments Creek watercourse crossing at Dunlop St. W. The preferred alternative solution
included replacing the existing culverts with a crossing sized to convey the 1:100-year return
frequency storm peak flow. The preferred approach to address the drainage deficiencies
developed in this Drainage Master Plan includes Alternative 3B - Culvert Improvements to

satisfy the City of Barrie design flood frequency criteria.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy these criteria. The existing crossing has a
conveyance capacity of less than 1.4 m3/s; less than a design flood frequency of 1:2-years. To
satisfy the design flood frequency criteria, the existing culvert can be replaced with a 3043 mm
x 914 mm concrete box culvert. The conveyance capacity of the replacement structure is
approximately 8.4 m3/s. In addition to an increase in the conveyance capacity, a reduction in
flooding will also occur. There will be a reduction in the frequency of flooding and the
increased conveyance capacity will reduce the depth and velocity of overtopping during the

Regulatory event.
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The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 28 through
public consultation. As such, Project No. 182 is recommended and included in the preferred

solution for the Dyments Creek watershed.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance and City owned lands. The proposed culvert
improvement is a Schedule A project. As such, subsequent options were not evaluated. The
culvert improvement is located on Dyments Creek within the LSRCA Regulated area and will
require a permit from the LSRCA. It is anticipated that a request for review will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Dyments Creek. Additional cultural
heritage, archeological and natural hertiage requirements related to the detailed design of the

culvert improvement are presented in Section 15 of this report.

Project No. 183 (Watercourse Improvement No. 9 - Reach Dy-2a)

Dyments Creek has undergone extensive channelization downstream of Sproule Dr. to Ferndale
Dr. N. and has limited riparian cover along its length. The preferred alternative solution
identified in the Dyments Creek Master Drainage Plan Municipal Class Environmental
Assessment (City of Barrie, 2006) included watercourse improvements from Dunlop St. W. to
Ferndale Dr. N.

An opportunity exists to realign Dyments Creek from Dunlop St. W. to Ferndale Dr. N. to
improve conveyance and enhance the watercourse. Under previous study, the City explored
options to relocate the watercourse to the south side of Dunlop St. W. by constructing a new
channel through private property; eliminating the reach of Dyments Creek that doubles as a
roadside ditch. The watercourse improvements and realignment were revaluated as part of this

Drainage Master Plan.

The individual project evaluation completed demonstrates that the proposed watercourse
improvements will have an overall positive impact on the project environments and be
beneficial to the watershed. No comments were provided regarding Project No. 183 during
public consultation. As such, Project No. 183 is recommended and included in the preferred

solution for the Dyments Creek watershed.

The proposed watercourse improvements are located on Dyments Creek within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a DFO Request
for Review will be required to satisfy the requirements of the DFO for this project. The MNRF

should be consulted to establish the applicable fishery timing windows for this reach of

_—

7y



Drainage Master Plan | Class Environmental Assessment Phases1& 2 213

Dyments Creek. Additional cultural heritage, archeological and natural heritage requirements
related to the detailed design of the watercourse improvements are presented in Section 15 of

this report.

As discussed, a new channel constructed on the south side of Dunlop St. W. will run through
private property. As such, property acquisition is required. Dyments Creek also runs through
461 Dunlop St. W. and 100 Ferndale Dr. N. to the existing Ferndale Dr. N. culvert crossings.
Improvements are required to improve the watercourse through these properties. As such, the
City will need to acquire these lands or interests therein (easement). A summary of the

impacted properties associated with Project No. 183 is provided in the following table:

Table 59: Project No. 183 - Impacted Properties

PROPERTIES

461 Dunlop St. W. (portion of) 100 Ferndale Dr. N. (portion of)

Address Not Available (portion of) Address Not Available (portion of)

Note: Property acquisition to be confirmed at detailed design

14.3.7 Project No. 50 (Culvert Improvement No. 29 - Ferndale Dr. N.)

The Dyments Creek Master Drainage Plan Municipal Class Environmental Assessment (City of
Barrie, 2006) recommended upgrading the existing 2175 mm x 1275 mm CSPA culvert with
three 3000 mm x 1300 mm concrete box culverts to increase the conveyance capacity. The
existing conditions analysis completed as part of this Drainage Master Plan confirmed that the
capacity of the existing Ferndale Dr. N. culvert crossing does not satisfy the City’s design flood
frequency criteria (Arterial Road - 1:100-year). The preferred approach to address the
drainage deficiencies developed in this Drainage Master Plan includes Alternative 3B - Culvert

Improvements to satisfy the City of Barrie recommended design flood frequency criteria.

The existing crossing has a conveyance capacity of approximately 3.7 m3/s or a design flood
frequency of 1:2-years. The existing culvert can be replaced with a 10.67 m open bottom span
structure. The conveyance capacity of the replacement bridge is approximately 12.3 m3/s. In
addition to an increase in the conveyance capacity, a reduction in flooding will also occur.
There will be a reduction in the frequency of localized flooding and the increase conveyance

capacity will reduce the depth and velocity of overtopping during the Regulatory event.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 29 through
public consultation. As such, Project No. 50 is recommended and included in the preferred

solution for the Dyments Creek watershed.
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The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance. However, it is noted that the watercourse improvements
recommended immediately up and downstream of the culvert improvement do require

property acquisition (see Project No. 183 and 51).

The proposed culvert improvement is a Schedule A project. As such, subsequent options were
not evaluated. The culvert improvement is located on Dyments Creek within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a self
assessment will satisfy the requirements of the DFO for this project. The MNRF should be
consulted to establish the applicable fishery timing windows for the tributary of Dyments
Creek. Additional cultural heritage, archeological and natural heritage requirements related to

the detailed design of the culvert improvement are presented in Section 15 of this report.

Project No. 51 (Watercourse Improvement No. 10 - Reach Dy-2b)

Undercut banks were identified along this reach of Dyments Creek (Reach Dy-2b) as part of the
Fluvial Geomorphological & Threshold Assessment (Water’s Edge, January 2018) completed in
support of this Drainage Master Plan. The preferred alternative solution identified in the
Dyments Creek Master Drainage Plan Municipal Class Environmental Assessment (City of Barrie,
2006) included watercourse improvements from Ferndale Dr. N. to Sarjeant Dr.. The preferred
approach to address the drainage deficiencies developed in this Drainage Master Plan includes
Alternative 3A/3B - Watercourse Improvements to satisfy the previous MDP and City of Barrie

recommended design flood frequency criteria.

An opportunity exists to regrade and reshape the watercourse to provide positive grade from
Ferndale Dr. N. to Sarjeant Dr. and increase the conveyance capacity of the watercourse. Also,
an opportunity exists to improve the watercourse to stabilize the channel banks and eliminate

bank undercutting.

The individual project evaluation completed demonstrates that the proposed watercourse
improvements will have an overall positive impact on the project environments and be
beneficial to the watershed. The proposed watercourse improvement is a Schedule B project,
however, as it was previously recommended as part of the preferred alternative solution as part
of the Dyments Creek Master Drainage Plan Municipal Class Environmental Assessment,
additional options were not evaluated. No comments were provided regarding Watercourse
Improvement No. 10 during public consultation. As such, Project No. 51 is recommended and

included in the preferred solution for the Dyments Creek watershed.

The proposed watercourse improvements are located on Dyments Creek within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a DFO Request
for Review will be required to satisfy the requirements of the DFO for this project. The MNRF
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should be consulted to establish the applicable fishery timing windows for this reach of
Dyments Creek. Additional cultural heritage, archeological and natural heritage requirements
related to the detailed design of the watercourse improvement are presented in Section 15 of

this report.

To implement Project No. 51, the City will need to acquire lands or interests therein (easement)
adjacent to the existing watercourse. A summary of the impacted properties associated with

Project No. 183 is provided in the following table:

Table 60: Project No. 51 - Impacted Properties

PROPERTIES

425 Dunlop St. W. (portion of) 433 Dunlop St. W. (portion of)

441 Dunlop St. W. (portion of) 97 Ferndale Dr. N. (portion of)

105 Ferndale Dr. N. (portion of) 30 Elliott Ave. (portion of)
20 Elliott Ave. (portion of) 8 Sarjeant Dr. (portion of)

Note: Property acquisition to be confirmed at detailed design

14.3.9 Project No. 52 (Culvert Improvement No. 30 - Sarjeant Dr. and Dunlop St. W.)

The preferred alternative solution identified in the Dyments Creek Master Drainage Plan
Municipal Class Environmental Assessment (City of Barrie, 2006) recommended upgrading of
the existing twin 2000 mm x 1500 mm CSPA culvert crossing at Sarjeant Dr. and Dunlop Street
W. with three 3000 mm x 1300 mm concrete box culverts to increase the conveyance capacity
of the culvert to satisfy the 1:100-year design flood frequency criteria. The preferred approach
to address the drainage deficiencies developed in this Drainage Master Plan includes
Alternative 3A - Culvert Improvements to satisfy previous MDP recommended design flood

frequency criteria.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing crossing does not satisfy these criteria. The existing crossing has a

conveyance capacity of approximately 8.0 m3/s or a design flood frequency of 1:10-years.

Two options were developed to address this deficiency and satisfy the 1:100-year design flood
frequency criteria. Option 1 is to realign and upgrade the culvert along Sarjeant Dr. and Dunlop
St. W. Under Option 1, the existing twin CSPA culverts running through private property will
be abandoned and the municipal drainage will be redirected away from private property.
Option 2 is to upgrade the culvert within the existing easement through 15 Sarjeant Dr. and 395

Dunlop St. W. The evaluation of Option 1 and Option 2 are described in the following sections.
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Option 1 - Culvert Realignment and Improvements

An opportunity exists to construct a new crossing north on Sarjeant Dr. then east on Dunlop St.
W. to satisfy the 1:100-year design flood frequency criteria and remove municipal drainage
from private property. To satisfy the design flood frequency criteria, the existing culvert can
be replaced with twin 3000 mm x 1500 mm concrete box culverts. The conveyance capacity of
the replacement structure is approximately 18.0 m3/s. In addition to an increase in the
conveyance capacity, a reduction in flooding will also occur. There will be a reduction in the
frequency of flooding and the increased conveyance capacity will reduce the depth and
velocity of overtopping during the Regulatory event. Under this option, the existing culverts

would be abandoned.

Option 2 - Culvert Improvements through Existing Easement

An opportunity also exists to replace the existing twin CSPA culverts with an appropriately
sized culvert. As in Option 1 the existing culverts may be replaced with twin 3000 mm x 1500
mm concrete box culverts to satisfy the design flood frequency criteria, however the culvert
will remain at its current location within the existing easement. As such, municipal drainage will

continue to drain through private property.

Evaluation

The individual project evaluation completed demonstrates that Option 1 - Culvert Realignment
and Improvements will have the greatest overall positive impact on the project environments
and be beneficial to the watershed. As such Option 1 is recommended as Project No. 52
moving forward. No comments were received regarding Culvert Improvement No. 30 through

public consultation.

The proposed culvert improvement does not require property acquisition as the works can be
completed within the road allowance and City owned lands. The proposed culvert
improvement is a Schedule A project. As such, subsequent options were not evaluated. The
culvert improvement is located on Dyments Creek within the LSRCA Regulated area and will
require a permit from the LSRCA. It is anticipated that a self assessment will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Dyments Creek. Additional cultural
heritage, archeological and natural heritage requirements related to the detailed design of the

culvert improvement are presented in Section 15 of this report.
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14.3.10 Project No. 53 (Culvert Improvement No. 31 - Highway 400 E/W-S and N-E/W Ramps)

14.3.11

As part of the Highway 400 Improvements through Barrie, the MTO is proposing to replace the
Dyments Creek culvert crossing of the Highway 400 E/W-S and N-E/W ramps off Dunlop St.
W. The MTO proposes to replace the existing 52 m - 1800 mm x 1400 mm concrete box culvert
with a 52 m - 9000 mm x 1500 mm concrete box culvert. The culvert size has been selected to
convey the 1:50-year return frequency storm event peak flow and maintain upstream water

levels under proposed conditions.

As discussed, an opportunity exists to improve the culvert further by increasing the culvert size
and conveyance capacity. As part of this Drainage Master Plan, we have reviewed the

improvements proposed by the MTO to determine if further improvements are warranted.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy these criteria. The proposed MTO
replacement culvert has a conveyance capacity of approximately 29.6 m3/s which is sufficient
to convey the 1:100-year return frequency storm peak flow. In addition to an increase in the
conveyance capacity, a reduction in flooding will also occur. There will be a reduction in the
frequency of flooding and the increased conveyance capacity will reduce the depth and
velocity of overtopping during the Regulatory event. As the MTO proposed culvert
improvements satisfy the previous recommendations of the Dyments Creek Master Drainage
Plan Municipal Class Environmental Assessment; specifically, the design flood frequency
criteria, further improvements beyond what the MTO is proposing are not recommended for

this culvert crossing.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 53 through
public consultation. As such, Project No. 53 is recommended and included in the preferred
solution for the Dyments Creek watershed. It is recommended that the culvert improvements
be implemented in accordance with the conceptual designs already prepared as part of the

previous study and be implemented by the MTO as part of the Highway 400 improvements.

Project No. 54 (Culvert Improvement No. 33 - Highway 400)

As part of the Highway 400 Improvements through Barrie, the MTO is proposing to replace the
Dyments Creek culvert crossing Highway 400. The MTO proposes to replace the existing 84 m
- 1200 mm x 1100 mm concrete box culvert with a 135 m - 9000 mm x 2000 mm concrete box
culvert. The preferred approach to address the drainage deficiencies developed in this
Drainage Master Plan includes Alternative 3B - Culvert Improvements to satisfy the City of

Barrie recommended design flood frequency criteria.

_—

7y



14.3.12

Drainage Master Plan | Class Environmental Assessment Phases1&2 218

As discussed, an opportunity exists to improve the culvert further by increasing the culvert size
and conveyance capacity. As part of this Drainage Master Plan, we have reviewed the

improvements proposed by the MTO to determine if further improvements are warranted.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy these criteria. The proposed MTO
replacement culvert has a conveyance capacity of approximately 54.0 m3/s which is sufficient
to convey the Regional (Hurricane Hazel) storm peak flow. In addition to an increase in the
conveyance capacity, a reduction in flooding will also occur. As the MTO proposed culvert
improvements exceed the previous recommendations of the Dyments Creek Master Drainage
Plan Municipal Class Environmental Assessment; specifically, the design flood frequency
criteria, further improvements beyond what the MTO is proposing are not recommended for

this culvert crossing.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 54 through
public consultation. As such, Project No. 54 is recommended and included in the preferred
solution for the Dyments Creek watershed. It is recommended that the culvert improvements
be implemented in accordance with the conceptual designs already prepared as part of the

previous study and be implemented by the MTO as part of the Highway 400 improvements.

Project No. 55 (Culvert Improvement No. 32 - Hart Dr.)

The Dyments Creek Master Drainage Plan Municipal Class Environmental Assessment (City of
Barrie, 2006) recommended upgrading the existing 1500 mm diameter CSP culvert with three
3000 mm x 2100 mm concrete box culverts to increase the conveyance capacity. The preferred
approach to address the drainage deficiencies developed in this Drainage Master Plan includes
Alternative 3B - Culvert Improvements to satisfy the City of Barrie recommended design flood

frequency criteria.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy these criteria. The existing crossing has a
conveyance capacity of less than 3.7 m3/s; less than a design flood frequency of <1:2-years.
Two options were developed to address this deficiency. Option 1 is to provide culvert upgrades
in the location of the existing culvert. Option 2 is to extend the proposed Highway 400 culvert

under Hart Dr. The evaluation of Option 1 and Option 2 are described in the following sections.
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Option 1 - Culvert Improvements

An opportunity exists to replace the existing culvert with a 10.67 m open bottom span
structure to convey the 1:100-year return period storm peak flow. The conveyance capacity of
the replacement structure is approximately 31.6 m3/s. In addition to an increase in the
conveyance capacity, a reduction in flooding will also occur. There will be a reduction in the
frequency of flooding and the increased conveyance capacity will reduce the depth and

velocity of overtopping during the Regulatory event.

Option 2 - Highway 400 Culvert Extension

As discussed, the MTO has noted that they would entertain further improvements to the
culverts under Highway 400 if the City is open to covering the cost of the additional works. An
opportunity exists to extend the MTO proposed 9000 mm x 2000 mm concrete box culvert
under Hart Dr. The proposed MTO replacement culvert has a conveyance capacity of
approximately 54.0 m3/s which is sufficient to convey the Regional (Hurricane Hazel) storm
peak flow. In addition to an increase in the conveyance capacity, a reduction in flooding will

also occur.

Evaluation

The individual project evaluation completed demonstrates that Option 2 - Highway 400 Culvert
Extension will have a greater overall positive impact on the project environments and be more
beneficial to the watershed than Option 1 - Culvert Improvements. As such, Option 2 -
Highway 400 Culvert Extension is recommended as Project No. 55 for the Dyments Creek
Watershed. No comments were received regarding Culvert Improvement No. 32 through public

consultation.

The proposed culvert improvement is a Schedule A project. The culvert improvement is located
on Dyments Creek within the LSRCA Regulated area and will require a permit from the LSRCA.
It is anticipated that a self assessment will satisfy the requirements of the DFO for this project.
The MNRF should be consulted to establish the applicable fishery timing windows for this reach
of Dyments Creek. Additional cultural heritage, archeological and natural heritage
requirements related to the detailed design of the culvert improvement are presented in
Section 15 of this report. It is recommended that the culvert improvements be implemented by

the MTO and the City when construction of the Highway 400 improvements occur.

Project No. 56 (Watercourse Improvement No. 11 - Reach Dy-3)

Under existing conditions, Dyments Creek runs under the northwest corner of 65 Hart Dr.

through three existing culverts. The existing conditions analysis completed as part of this
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Drainage Master Plan confirmed that the capacity of the existing culverts does not satisfy the
MDP recommended design flood frequency criteria. The existing crossing has a conveyance
capacity of approximately 14 m3/s or a design flood frequency of 1:10-years. Three options
were developed to address this deficiency. Option 1 is to daylight the watercourse across the
northwest corner of 65 Hart Dr. Option 2 is to extend the proposed Highway 400 and Hart Dr.
culvert across 65 Hart Dr. Option 3 is to abandon the existing culverts, extend the proposed
Highway 400 and Hart Dr. culvert through to 55 Hart Dr. and daylight the watercourse across

55 Hart Dr. The evaluation options is described in the following sections.

Option 1 - Daylight Watercourse Through 65 Hart Dr.

An opportunity exists to remove the existing culverts across 65 Hart Dr. and daylight the
watercourse. Removing the culverts and daylighting the watercourse will improve the
hydraulic function of the culverts and watercourse in the area. Daylighting the watercourse will
remove parking from the existing commercial business occupying 65 Hart Dr. It is understood
that the City approved the enclosure of the watercourse in the past to accommodate the
additional parking. As such, this option will have negative implications on the existing business.
To daylight the watercourse, the City will need to acquire lands or interests therein (easement)

across the northwest corner of 65 Hart Dr.

Option 2 - Culvert Improvements

An opportunity exists to replace the existing culverts across 65 Hart Dr. with an appropriately
sized culvert. As the recommended improvement identified under Project No. 55 is to extend
the proposed Highway 400 culvert under Hart Dr., the culvert could also be extended across 65
Hart Dr. The proposed MTO replacement culvert has a conveyance capacity of approximately
54.0 m3/s which is sufficient to convey the Regional (Hurricane Hazel) storm peak flow. In
addition to an increase in the conveyance capacity, a reduction in flooding will also occur. To
extend the culvert, the City will need to acquire lands or interests therein (easement) across the

northwest corner of 65 Hart Dr.

Option 3 - Daylight Watercourse Through 55 Hart Dr.

An opportunity exists to alter the alignment of the proposed Highway 400 and Hart Dr. culvert
to daylight north of the existing crossing on 55 Hart Dr. To accommodate the new alignment,
watercourse improvements are required across 55 Hart Dr. to connect the proposed culvert
extension to Dyments Creek. Realigning the culvert and daylighting the watercourse will
improve the hydraulic function of the culverts and watercourse in the area. Under this option,

the existing culverts under 65 Hart Dr. would be abandoned. To realign the culvert and
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daylight the watercourse, the City will need to acquire lands or interests therein (easement)

across the northwest corner of 55 Hart Dr.

Evaluation

The individual project evaluation completed demonstrates that Option 3 - Daylight Through 55
Hart Dr. will have the greatest overall positive impact on the project environments and be most
beneficial to the watershed. As such, Option 3 - Daylight Through 55 Hart Dr. is recommended
as Project No. 56 for the Dyments Creek Watershed.

The proposed watercourse improvements are located on Dyments Creek within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a DFO Request
for Review will be required to satisfy the requirements of the DFO for this project. The MNRF
should be consulted to establish the applicable fishery timing windows for this reach of
Dyments Creek. Additional cultural heritage, archeological and natural heritage requirements
related to the detailed design of the watercourse improvement are presented in Section 15 of

this report.

Project No. 57 (Culvert Improvement No. 34 - George St.)

The preferred alternative solution identified in the Dyments Creek Master Drainage Plan
Municipal Class Environmental Assessment (City of Barrie, 2006) recommended upgrading of
the existing 2690 mm x 1730 mm concrete elliptical culvert crossing at George St. with two
3000 mm x 2400 mm concrete box culverts to increase the conveyance capacity of the culvert
to convey the 1:100-year return frequency storm peak flow. The preferred approach to address
the drainage deficiencies developed in this Drainage Master Plan includes Alternative 3A -

Culvert Improvements to satisfy previous MDP recommended design flood frequency criteria.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy these criteria. The existing crossing has a
conveyance capacity of approximately 6.8 m3/s or a design flood frequency of 1:2-years. To
satisfy the design flood frequency criteria, the existing culvert can be replaced with twin 3600
mm x 1800 mm concrete box culverts. The conveyance capacity of the replacement structure
is approximately 32.2 m3/s. In addition to an increase in the conveyance capacity, a reduction
in flooding will also occur. There will be a reduction in the frequency of flooding and the
increased conveyance capacity will reduce the depth and velocity of overtopping during the

Regulatory event.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial

to the watershed. No comments were received regarding Culvert Improvement No. 34 through
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public consultation. As such, Project No. 57 is recommended and included in the preferred

solution for the Dyments Creek watershed.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance and City owned lands. The proposed culvert
improvement is a Schedule A project. As such, subsequent options were not evaluated. The
culvert improvement is located on Dyments Creek within the LSRCA Regulated area and will
require a permit from the LSRCA. It is anticipated that a self assessment will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Dyments Creek. Additional cultural
heritage, archeological and natural heritage requirements related to the detailed design of the

culvert improvement are presented in Section 15 of this report.

Project No. 169 (Culvert Improvement No. 35 - Victoria St.)

The preferred alternative solution identified in the Dyments Creek Master Drainage Plan
Municipal Class Environmental Assessment (City of Barrie, 2006) recommended improvements
to the existing Victoria St. crossing to convey the 1:100-year return frequency storm peak flow.
As part of this Drainage Master Plan, we evaluated an alternative solution; removing the culvert

crossing and daylighting the watercourse.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy these criteria. The existing crossing has a
conveyance capacity of less than 2.2 m3/s; less than a design flood frequency of 1:2-years.
Victoria St. is a service road that does not provide any access points to the neighbouring lands.
The existing culvert crossing functions as the outlet controls for SWMF DYO01 located upstream
of Victoria Rd. An opportunity exists to remove the existing culvert crossing and reinstate the

watercourse in lieu of improving the culvert crossing.

The individual project evaluation completed demonstrates that the proposed culvert removal
will have an overall positive impact on the project environments and be beneficial to the
watershed. No comments were received regarding Culvert Improvement No. 35 through public
consultation. Removing the culvert crossing impacts SWMF DYO01l which is considered for
retrofit under Project No. 170. However, each option solution considered under Project No. 170
included the removal of the Victoria St. culvert crossing. As such, Project No. 169 is

recommended and included in the preferred solution for the Dyments Creek watershed.

Project No. 170 (SWMF Retrofit No. 79 - DYO1)

The preferred alternative solution identified in the Dyments Creek Master Drainage Plan

Municipal Class Environmental Assessment (City of Barrie, 2006) recommended retrofitting
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SWMF DYO01 for peak flow attenuation. The DMP recommendation is to expand SWMF DYO01
downstream of Victoria St. to increase the active storage volume available to attenuate peak

flows and reduce downstream discharges.

Under existing conditions, SWMF DYO1l reduces peak flows through Dyments Creek by 2%
during major storms and provides less than a basic level of treatment (<60% TSS removal) for its
contributing drainage area. An opportunity exists to expand SWMF DYO01l to increase the
active storage volume available and further attenuate peak flows. As part of this Drainage
Master Plan, two options were considered. Option 1 is to expand the existing wet pond SWMF
downstream of Victoria St. by removing the existing Victoria St. culvert crossing and
constructing a second wet pond cell downstream. Option 2 is to convert SWMF DYO1 into a
peak flow attenuation facility that utilizes the existing floodplain storage between George St.

and Anne St. S. The evaluation of options is described in the following sections.

Option 1 - SWMF Expansion

An opportunity exists to expand SWMF DYO01 to improve the level of treatment and peak flow
attenuation provided. Removing the existing Victoria St. culvert crossing and expanding
SWMF DYO01l downstream by constructing a wet pond cell with a permanent pool between
Victoria St. and Anne St. S. will increase the total suspended solids removal rate to 70%.
Removing the Victoria St. culvert crossing will increase the active storage volume available
between George St. and Anne St. South. Modifying the existing Anne St. S. and John St.
culvert crossing to included outlet controls along with the increase active storage volume will
improve the peak flow attenuation provided. It is estimated that Option 1 will reduce peak
flows through Dyments Creek by 24% during major storm events. To implement Option 1, the

City will need to acquire 142 John St.

Option 2 - Peak Flow Attenuation Facility

An opportunity exists to retrofit the existing SWMF to remove the online wet pond treatment
cell, improve the peak flow attenuation provided and reinstate the watercourse. By removing
the Victoria St. crossing and reinstating the watercourse from George St. to Victoria St., the
existing online wet pond treatment cell would be removed from the watershed and the active
storage volume provided in the floodplain will be increased. Modifying the existing Anne St. S.
and John St. culvert crossing to included outlet controls along with the increase active storage
volume will improve the peak flow attenuation provided. It is estimated that Option 2 will

reduce peak flows through Dyments Creek by 24% during major storm events.
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Evaluation

The LSRCA does not support the construction of online SWMF’s; specifically, treatment cells.

The LSRCA was consulted regarding this project and Option 1 is not permitted.

The individual project evaluation completed demonstrates that Option 2 will have an overall
positive impact on the project environments and be beneficial to the watershed. No comments
were received regarding Project No. 170 through public consultation. As such, Option 2 - Peak
Flow Attenuation Facility is recommended as Project No. 170 for the Dyments Creek
Watershed.

The proposed improvements are located on Dyments Creek within the LSRCA Regulated area
and will require a permit from the LSRCA. It is anticipated that a DFO Request for Review will
be required to satisfy the requirements of the DFO for this project. The MNRF should be
consulted to establish the applicable fishery timing windows for this reach of Dyments Creek.
Additional cultural heritage, archeological and natural heritage requirements related to the
detailed design of the SWMF retrofit and watercourse improvements are presented in Section

15 of this report.

Project No. 58 (Culvert Improvement No. 36 - Anne St. S. and John St.)

The Dyments Creek Master Drainage Plan Municipal Class Environmental Assessment (City of
Barrie, 2006) recommended improving the Anne St. S. and John St. culvert crossing to increase
the conveyance capacity of the culvert to satisfy the City of Barrie flow design guidelines for
road crossings (Arterial Road - 1:100-year). The preferred approach to address the drainage
deficiencies developed in this Drainage Master Plan includes Alternative 3B - Culvert

Improvements to satisfy the City of Barrie recommended design flood frequency criteria.

The existing crossing has a conveyance capacity of approximately 13.9 m3/s or a design flood
frequency of 1:10-years. It is noted that a portion of the culvert crossing, specifically the
culvert section across Anne St. S. has been replaced since the original MDP recommendations
were filed. The replacement culverts installed is a twin 3000 mm x 2100 mm concrete box

culverts. However, the existing section of culvert crossing John St. remains deficient.

To satisfy the design flood frequency criteria, the existing deficient culvert can be replaced
with twin 3000 x 2100 mm concrete box culverts. The conveyance capacity of the replacement
structure is approximately 28.9 m3/s. In addition to an increase in the conveyance capacity, a
reduction in flooding will also occur. There will be a reduction in the frequency of flooding and
the increased conveyance capacity will reduce the depth and velocity of overtopping during

the Regulatory event.
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The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 36 through
public consultation. As such, Project No. 58 is recommended and included in the preferred

solution for the Dyments Creek watershed.

To implement Project No. 58, the City will need to acquire lands or interests therein (easement)
near the culvert. Specifically, a portion of 71 Anne St S. will be impacted. It is noted that the
culvert currently crosses John St. and 71 Anne St. S., underneath the existing building
occupying the property. As part of the proposed improvements, the section of culvert on
private property will be abandoned and the culvert alignment will be relocated within the
municipal road allowance. However, to tie back into Dyments Creek east of 71 Anne St. S., the
culvert will have to cross private property. The culvert will run underneath an existing parking

lot under the new alignment rather than underneath the building under existing conditions.

The proposed culvert improvement is a Schedule B project. However, as the previous
preferred alternative solution recommended as part of the Master Drainage Plan included
improving this culvert crossing, subsequent options were not evaluated. The culvert
improvement is located on Dyments Creek within the LSRCA Regulated area and will require a
permit from the LSRCA. It is anticipated that a self assessment will satisfy the requirements of
the DFO for this project. The MNRF should be consulted to establish the applicable fishery
timing windows for this reach of Dyments Creek. Additional cultural heritage, archeological
and natural heritage requirements related to the detailed design of the culvert improvement are

presented in Section 15 of this report.

Project No. 59 (Watercourse Improvement No. 12 - Reach Dy-5)

Bank scour and undercutting were identified in this reach of Dyments Creek (Reach Dy-5) as
part of the Fluvial Geomorphological & Threshold Assessment (Water’'s Edge, January 2018)
completed in support of this Drainage Master Plan. The assessment recommends installing toe

treatment to prevent bank scour and undercutting through this reach of Dyments Creek.

The individual project evaluation completed demonstrates that the proposed watercourse
improvements will have an overall positive impact on the project environments and be
beneficial to the watershed. No comments were provided regarding Watercourse
Improvement No. 12 during public consultation. As such, Project No. 59 is recommended and

included in the preferred solution for the Dyments Creek watershed.

The watercourse improvements proposed do not require property acquisition as the works can
be completed within the existing watercourse banks. The proposed watercourse improvements

are located on Dyments Creek within the LSRCA Regulated area and will require a permit from
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the LSRCA. It is anticipated that a request for review will satisfy the requirements of the DFO
for this project. The MNRF should be consulted to establish the applicable fishery timing
windows for this reach of Dyments Creek. Additional cultural heritage, archeological and
natural heritage requirements related to the detailed design of the watercourse improvement

are presented in Section 15 of this report.

Project No. 60 (Culvert Improvement No. 37 - Innisfil St.)

The preferred alternative solution identified in the Dyments Creek Master Drainage Plan
Municipal Class Environmental Assessment (City of Barrie, 2006) recommended upgrading of
the existing 2000 mm x 1000 mm concrete box culvert crossing at Innisfil St. with three 3000
mm X 1500 mm concrete box culverts to increase the conveyance capacity of the culvert to
satisfy the recommendations of the MDP (design flood frequency criteria to the 1:100-year).
The preferred approach to address the drainage deficiencies developed in this Drainage Master
Plan includes Alternative 3A - Culvert Improvements to satisfy previous MDP recommended

design flood frequency criteria.

The existing crossing has a conveyance capacity of approximately 4.2 m3/s or a design flood
frequency of 1:2-years. The existing culvert can be replaced with a 6.71 m open bottom span
structure. The conveyance capacity of the replacement structure is approximately 23.4 m3/s,
or the 1:50-year return frequency storm peak flow. During the 1:100-year event, the proposed
culvert will convey approximately 97% of the peak flow. The remaining 3% (0.7 m3/s) overtops
the roadway. To convey the additional 3% of the 1:100-year return frequency storm peak flow,
a significantly larger culvert is required. The culvert size should be reviewed at detailed design
to determine if an increase in the conveyance capacity of the culvert is warranted to satisfy the

requisite design flood frequency criteria and reduce flooding over the roadway.

In addition to an increase in the conveyance capacity, a reduction in flooding will also occur.
There will be a reduction in the frequency of flooding and the increased conveyance capacity

will reduce the depth and velocity of overtopping during the Regulatory event.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 37 through
public consultation. As such, Project No. 60 is recommended and included in the preferred

solution for the Dyments Creek watershed.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance and City owned lands. The proposed culvert
improvement is a Schedule A project. As such, subsequent options were not evaluated. The

culvert improvement is located on Dyments Creek within the LSRCA Regulated area and will
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require a permit from the LSRCA. It is anticipated that a request for review will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Dyments Creek. Additional cultural
heritage, archeological and natural heritage requirements related to the detailed design of the

culvert improvement are presented in Section 15 of this report.

Project No. 61 (Culvert Improvement No. 38 - Sanford St.)

The preferred alternative solution identified in the Dyments Creek Master Drainage Plan
Municipal Class Environmental Assessment (City of Barrie, 2006) recommended upgrading of
the existing twin 1350 mm steel pipe culvert crossing at Sandford St. with three 3000 mm x
1500 mm concrete box culverts to increase the conveyance capacity of the culvert to satisfy
the recommendations of the MDP (design flood frequency criteria to the 1:100-year). The
preferred approach to address the drainage deficiencies developed in this Drainage Master Plan
includes Alternative 3A - Culvert Improvements to satisfy previous MDP recommended design

flood frequency criteria.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy these criteria. The existing crossing has a
conveyance capacity of approximately 9.0 m3/s or a design flood frequency of 1:5-years. The
existing culvert can be replaced with a 4200 mm x 2100 mm conc. Box culvert. The
conveyance capacity of the replacement structure is approximately 23.6 m3/s, or the 1:50-year
return frequency storm peak flow. During the 1:100-year event, the proposed culvert will
convey approximately 97% of the peak flow. The remaining 5% (1.5 m3/s) overtops the
roadway. To convey the additional 5% of the 1:100-year return frequency storm peak flow, a
significantly larger culvert is required. The culvert size should be reviewed at detailed design to
determine if an increase in the conveyance capacity of the culvert is warranted to satisfy the

requisite design flood frequency criteria and reduce flooding over the roadway.

In addition to an increase in the conveyance capacity, a reduction in flooding will also occur.
There will be a reduction in the frequency of flooding and the increased conveyance capacity

will reduce the depth and velocity of overtopping during the Regulatory.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 38 through
public consultation. As such, Project No. 61 is recommended and included in the preferred

solution for the Dyments Creek watershed.

To implement Project No. 61, the City will need to acquire lands or interests therein (easement)

near the culvert outlet. Specifically, a portion of 95 Sanford St. and 100 Sandford St. will be
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impacted. The proposed culvert improvement is a Schedule B project. However, as the
previous preferred alternative solution recommended as part of the Master drainage Plan

included improving this culvert crossing subsequent options were not evaluated.

The culvert improvement is located on Dyments Creek within the LSRCA Regulated area and
will require a permit from the LSRCA. It is anticipated that a request for review will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Dyments Creek. Additional cultural
heritage, archeological and natural heritage requirements related to the detailed design of the

culvert improvement are presented in Section 15 of this report.

Project No. 62 (Culvert Improvement No. 39 - Bradford St.)

The preferred alternative solution identified in the Dyments Creek Master Drainage Plan
Municipal Class Environmental Assessment (City of Barrie, 2006) recommended upgrading of
the existing 5400 mm x 1800 mm CSPA culvert crossing at Bradford St. with four 3000 mm x
1800 mm concrete box culverts to increase the conveyance capacity of the culvert to satisfy
satisfy the recommendations of the MDP (design flood frequency criteria to the 1:100-year).
The preferred approach to address the drainage deficiencies developed in this Drainage Master
Plan includes Alternative 3A - Culvert Improvements to satisfy previous MDP recommended

design flood frequency criteria.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy these criteria. The existing crossing has a
conveyance capacity of approximately 21.5 m3/s or a design flood frequency of 1:25-years. To
satisfy the design flood frequency criteria, the existing culvert can be replaced with a 10.67 m
open bottom span structure. The conveyance capacity of the replacement structure is
approximately 29.5 m3/s. In addition to an increase in the conveyance capacity, a reduction in
flooding will also occur. There will be a reduction in the frequency of flooding and the
increased conveyance capacity will reduce the depth and velocity of overtopping during the

Regulatory event.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 39 through
public consultation. As such, Project No. 62 is recommended and included in the preferred

solution for the Dyments Creek watershed.

To implement Project No. 62, the City will need to acquire lands or interests therein (easement)
to accommodate the crossing. Specifically, 176 Bradford St. will be impacted. The proposed

culvert improvement is a Schedule B project. However, as the previous preferred alternative
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solution recommended as part of the Master Drainage Plan included improving this culvert

crossing, subsequent options were not evaluated.

The culvert improvement is located on Dyments Creek within the LSRCA Regulated area and
will require a permit from the LSRCA. It is anticipated that a request for review will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Dyments Creek. Additional cultural
heritage, archeological and natural heritage requirements related to the detailed design of the

culvert improvement are presented in Section 15 of this report.

Project No. 63 (Watercourse Improvement No. 28 - Reach Dy-6)

The preferred alternative solution identified in the Dyments Creek Master Drainage Plan
Municipal Class Environmental Assessment (City of Barrie, 2006) recommended floodway
improvements downstream of Bradford St. to increase the conveyance capacity of the
watercourse. An opportunity exists to daylight the watercourse downstream of Bradford St.
and widen the watercourse and floodplain to convey the Regional (Hurricane Hazel) storm peak

flows.

Approximately 120 m of Dyments Creek can be daylighted and improved downstream of
Bradford St. to increase the conveyance capacity of the system. Improving the conveyance

capacity will reduce the potential flooding of the WwTF.

The individual project evaluation completed demonstrates that the proposed watercourse
improvements will have an overall positive impact on the project environments and be
beneficial to the watershed. No comments were provided regarding Watercourse
Improvement No. 28 during public consultation. As such, Project No. 63 is recommended and

included in the preferred solution for the Dyments Creek watershed.

The watercourse improvements proposed do not require property acquisition as the works can
be completed within City owned lands. The proposed watercourse improvements are located
on Dyments Creek within the LSRCA Regulated area and will require a permit from the LSRCA.
It is anticipated that a DFO Request for Review will be required to satisfy the requirements of
the DFO for this project. The MNRF should be consulted to establish the applicable fishery
timing windows for this reach of Dyments Creek. Additional cultural heritage, archeological and
natural heritage requirements related to the detailed design of the watercourse improvement

are presented in Section 15 of this report.
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HOTCHKISS CREEK WATERSHED
Project No. 12 (Culvert Improvement No. 41 - Mayfair Dr.)

The Hotchkiss Creek Watershed Master Drainage Plan Environmental Assessment Update (City
of Barrie, 2012) did not identify any drainage improvements on this reach of Hotchkiss Creek
(Reach Ho-1). However, the existing conditions analysis completed as part of this Drainage
Master Plan confirmed that the capacity of the existing Mayfair Dr. culvert crossing does not
satisfy the City’s design flood frequency criteria (Minor Collector - 1:50-year). As such, an
opportunity exists to replace the existing culvert to increase the existing conveyance capacity

of the culvert to satisfy the City’s criteria.

The existing culvert has a conveyance capacity of approximately 0.7 m3/s or a design flood
frequency of 1:10-years. To satisfy the design flood frequency criteria, the existing culvert can
be replaced with a 750 mm diameter concrete culvert. The conveyance capacity of the
replacement culvert is approximately 1.6 m3/s. In addition to an increase in the conveyance
capacity, a reduction in flooding will also occur. There will be a reduction in the frequency of
flooding and the increased conveyance capacity will eliminate flow overtopping the road during

the Regulatory event, providing safe access/egress across Mayfair Dr.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 41 through
public consultation. As such, Project No. 12 is recommended and included in the preferred

solution for the Hotchkiss Creek watershed.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance and City owned lands. The proposed culvert improvement
is a Schedule A project. As such, subsequent options were not evaluated. The culvert
improvement is located on a tributary of Hotchkiss Creek within the LSRCA Regulated area and
will require a permit from the LSRCA. It is anticipated that a self assessment will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for the tributary of Hotchkiss Creek. Additional cultural
heritage, archeological and natural heritage requirements related to the detailed design of the

culvert improvement are presented in Section 15 of this report.

Project No. 13 (Culvert Improvement No. 42 - Ardagh Rd.)

The Hotchkiss Creek Watershed Master Drainage Plan Environmental Assessment Update (City
of Barrie, 2012) did not identify any drainage improvements on this reach of Hotchkiss Creek
(Reach Ho-1). However, the existing conditions analysis completed as part of this Drainage

Master Plan confirmed that the capacity of the existing Ardagh Rd. culvert crossing does not
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satisfy the City’s design flood frequency criteria (Arterial - 1:100-year). As such, an
opportunity exists to replace the existing culvert to increase the conveyance capacity of the

culvert to satisfy the City’s criteria.

The existing culvert has a conveyance capacity of less than 0.6 m3/s or a design flood
frequency of less than 1:2-years. To satisfy the design flood frequency criteria, the existing
culvert can be replaced with a 900 mm diameter concrete culvert. The conveyance capacity of
the replacement culvert is approximately 2.5 m3/s. In addition to an increase in the conveyance
capacity, a reduction in flooding will also occur. There will be a reduction in the frequency of
flooding and the increased conveyance capacity will eliminate flow overtopping the road during

the Regulatory event, providing safe access/egress across Ardagh Dr.

Flow enters the culvert through a ditch inlet structure south of Ardagh Rd. An opportunity
exists to improve the hydraulics of the crossing and increase the inlet capacity of the ditch inlet
by lowering the structure. Lowering the structure should also reduce the potential for the inlet

grate to become obstruction and reduce the maintenance requirements.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 42 through
public consultation. As such, Project No. 13 is recommended and included in the preferred

solution for the Hotchkiss Creek watershed.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance and City owned lands. The proposed culvert improvement
is a Schedule A project. As such, subsequent options were not evaluated. The culvert
improvement is located on Hotchkiss Creek within the LSRCA Regulated area and will require a
permit from the LSRCA. It is anticipated that a self assessment will satisfy the requirements of
the DFO for this project. The MNRF should be consulted to establish the applicable fishery
timing windows for the tributary of Hotchkiss Creek. Additional cultural heritage, archeological
and natural heritage requirements related to the detailed design of the culvert improvement are

presented in Section 15 of this report.

Project No. 14 (Culvert Improvement No. 43 - Morrow Rd.)

The preferred alternative solution identified in the Hotchkiss Creek Watershed Master Drainage
Plan Environmental Assessment Update (City of Barrie, August 2012) included improvements
to the Hotchkiss Creek watercourse crossing at Morrowe Road. The preferred alternative
solution included replacing the existing culverts with a 7000 mm x 1600 mm reinforced
concrete box culvert to provide capacity for the 1:100-year return frequency storm peak flow.

The preferred approach to address the drainage deficiencies developed in this Drainage Master
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Plan includes Alternative 3A - Culvert Improvements to satisfy previous MDP recommended

design flood frequency criteria.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy these criteria. The existing culverts have a
conveyance capacity of approximately 5.0 m3/s or a design flood frequency of 1:10-years. To

satisfy the design flood frequency criteria, the existing culvert can be replaced.

During the preparation of this Drainage Master Plan, the existing Morrow Rd. culvert was
replaced with a 4000 mm x 1600 mm conc. box culvert designed in accordance with the
recommendations of the Hotchkiss Creek Watershed Master Drainage Plan Environmental
Assessment Update. As such, the Morrow Rd. culvert crossing is no longer deficient and

Project No. 14 is longer required.

Project No. 15 (SWMF Retrofit No. 3 - HT06)

SWMF HTO06 is a dry pond with a contributing drainage area of approximately 28 ha that
provides less than 60% Total Suspended Solids (TSS) removal under existing conditions. SWMF

HTO06 has an active storage volume of 16,070 m3 and extended detention volume of 11,930 m3.

SWMF HTO06 was identified as an opportunity for enhancement in the Assessment of
Stormwater Management Facilities to Reduce Phosphorus Discharges Technical Memorandum
(AMEC, October 2013). An opportunity exists to construct an underground infiltration system
(LSRCA’s preferred enhancement method) within the base of SWMF HTO06 to provide the
requisite 80% TSS removal and reduce phosphorus loads downstream. Infiltration testing
conducted in the base of SWMF HT06 confirms that the infiltration rate (86 mm/hr) of the
native soil is suitable for infiltration measures. To provide 80% TSS removal, 663 m3 of storage
is required in the underground infiltration system. Converting the dry pond into an infiltration
system will result in a phosphorus reduction of nearly 34 kg/year in Lake Simcoe (MECP P-
Tool).

During the preparation of this Drainage Master Plan, SWMF HT06 was retrofitted to include an
underground infiltration system to improve water quality treatment and phosphorus removal.

As such, Project No. 15 is longer required.

Project No. 16 (Culvert Improvement No. 44 - Essa Rd.)

As part of the Highway 400 Improvements through Barrie, the MTO is proposing to replace the
Hotchkiss Creek culvert crossing of Essa Rd. Unfortunately, the available studies prepared in
support of the MTO Highway 400 improvements did not specify a replacement size for the
culvert improvements. As discussed, an opportunity exists to improve the culvert further by

increasing the culvert size and conveyance capacity. However, without knowing the proposed
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replacement culvert size we are unable to review the improvements proposed by the MTO to

determine if further improvements are warranted.

The existing culvert has a conveyance capacity of less 2.0 m3/s or a design flood frequency of
less than 1:2-years. Essa Rd. is an arterial road having a design flood frequency criterion of
1:100-years. To satisfy the design flood frequency criteria, the existing culvert can be replaced
with a 3048 mm x 914 mm concrete box culvert. The conveyance capacity of the replacement
culvert is approximately 8.0 m3/s. In addition to an increase in the conveyance capacity, a
reduction in flooding will also occur. There will be a reduction in the frequency of flooding and
the increased conveyance capacity will reduce the depth and velocity of overtopping during

the Regulatory event such that safe access/egress will be provided across Essa Rd.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 44 through
public consultation. As such, Project No. 16 is recommended and included in the preferred

solution for the Hotchkiss Creek watershed.

It is recommended that the culvert improvements be implemented in accordance with the
conceptual designs prepared in support of the Highway 400 improvements and be

implemented by the MTO as part of the Highway 400 improvements.

Project No. 17 (SWMF Creation No. 44)

The creation of a SWMF between Morrow Rd. and Highway 400, north of Essa Rd. was
identified as an opportunity for water quality treatment and phosphorus removal in the
Assessment of Stormwater Management Facilities to Reduce Phosphorus Discharges Technical
Memorandum (AMEC, October 2013). As part of this Drainage Master Plan, this opportunity

was explored further.

Under existing conditions, approximately 53 ha of primarily residential development drains via a
natural channel alongside Highway 400. Two options were developed and evaluated for SWMF
Retrofit No. 44. Option 1 includes constructing a wetland to provide water quality treatment
and phosphorus removal. Option 2 includes constructing a bioretention facility (LID) to provide
water quality treatment and phosphorus removal. The evaluation of Option 1 and Option 2 is

described in the following sections.

Option 1 - Wetland

An opportunity exists to construct a wetland SWMF in the east half of 85 Morrow Rd.
(unoccupied) to treat approximately 53 ha of drainage. A flow diversion can be constructed in

the channel to direct the peak flow resulting from the 25 mm storm into the SWMF while
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allowing flows exceeding the 25 mm storm peak flow to continue downstream. To provide 80%
TSS removal, 2,435 m?3 of permanent pool volume is required in the wetland. Creating the new
wetland will result in a phosphorus reduction of nearly 70 kg/year in Lake Simcoe (MECP P-
Tool).

Although 11,550 m3 of additional active storage can be provided in the wetland, the active
storage volume is insufficient to provide any appreciable peak flow attenuation during major
storm events. As such, the wetland SWMF provides little peak flow attenuation and is

considered a retrofit for water quality enhancement only.

Option 2 - Bioretention Facility (LID)

An opportunity exists to construct a bioretention facility in the east half of 85 Morrow Rd.
(unoccupied) to treat approximately 53 ha of drainage. A flow diversion can be constructed in
the channel to direct the peak flow resulting from the 25 mm storm into the SWMF while
allowing flows exceeding the 25 mm storm peak flow to continue downstream. To provide 80%
TSS removal, 1,320 m3 of infiltration storage is required in the bioretention facility. Creating the
new bioretention facility will result in a phosphorus reduction of nearly 79 kg/year in Lake
Simcoe (MECP P-Tool).

The groundwater separation estimated from the LSRCA Simulated Groundwater Elevation
Model is greater than 2 m and the SWMF is located outside a significant groundwater recharge
area. However, the SWMF would be located in Well Head Protection Area D. With a
contributing drainage area consisting of industrial lands and arterial road, this location is
unsuitable for infiltration practices. As such, a bioretention facility is not recommended for this

location.

Evaluation

The individual project evaluation completed demonstrates that the proposed wetland (Option
1) will have a positive impact on the project environments and be beneficial to the watershed.
As such, the construction of a wetland SWMF is recommended as Project No. 17. No comments
were received regarding SWMF Retrofit No. 44 through public consultation. As such, Project
No. 17 is recommended and included in the preferred solution for the Hotchkiss Creek

watershed.

To implement Project No. 17, the City will need to acquire a portion of 85 Morrow Rd. The
proposed improvements are located on Dyments Creek within the LSRCA Regulated area and
will require a permit from the LSRCA. A Ministry of the Environment, Conservation and Parks

Environmental Compliance Approval will also be required for the SWMF. Additional cultural

_—

7y



14.4.7

14.4.8

Drainage Master Plan | Class Environmental Assessment Phases 1& 2 235

heritage, archeological and natural heritage requirements related to the detailed design of the

SWMF retrofit are presented in Section 15 of this report.

Project No. 18 (Culvert Improvement No. 46 - Highway 400)

The MTO recently improved the Hotchkiss Creek culvert crossing Highway 400 by lining the
existing 1800 mm diameter CSP culvert with a 1070 mm liner and installing a 2100 mm diameter
CSP culvert complete with 500 mm of native substrate in the bottom. The existing culvert has
a conveyance capacity of approximately 18 m3/s or a design flood frequency of approximately

1:25-years.

A spill from the main channel of Hotchkiss Creek under Highway 400 via the railway tracks
north of the culvert crossing is known to occur under existing conditions when the capacity of
the culvert is exceeded. As such, an opportunity exists to improve the culvert further by
increasing the culvert size and conveyance capacity to reduce the existing spill. The MTO has
noted that they would entertain further improvements to the culverts under Highway 400 if the
City is open to covering the cost of the additional works. As part of this Drainage Master Plan,

we have reviewed the improvements to determine if further improvements are warranted.

To eliminate the flood spill, an 1800 mm diameter conc. culvert can be installed to supplement
the capacity of the existing crossing. The capacity of the crossing will be increase to
approximately 39.9 m3/s and would have capacity to convey the Regional (Huricane Hazel)

storm peak flow.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall negative impact on the project environments and not be
beneficial to the watershed. As such, Project No. 18 is not recommended in the preferred

solution for the Hotchkiss Creek watershed.

Project No. 19 (SWMF Creation No. 81)

The creation of a SWMF between Highway 400 and Wood St. was identified as an opportunity
to provide peak flow attenuation in the Hotchkiss Creek Watershed Master Drainage Plan
Environmental Assessment Update (City of Barrie, August 2012). The preferred alternative
solution was to provide 43,300 m3 of active storage by daylighting the Wood St. culvert and
controlling outflows through a 4300 mm x 900 mm reinforced concrete box culvert. The
preferred approach to address the drainage deficiencies developed in this Drainage Master Plan
includes Alternative 2A - Retrofit/New Stormwater Management Facilities for Quantity Control

to satisfy the City of Barrie requirements for peak flow attenuation.

Under existing conditions, approximately 267 ha of primarily residential development drains to

the Hotchkiss Creek culvert crossing at Highway 400. Approximately 200 m downstream of this
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crossing, Hotchkiss Creek is conveyed north through a culvert underneath of Wood St. An
opportunity exists to construct a peak flow attenuation facility above a low flow channel
(designed to convey the 15 m storm peak flow) to attenuate peak flows. The analysis
completed as part of this Drainage Master Plan demonstrates that by combining the 43,300 m3
storage volume with a controlled outlet (4267 mm x 914 mm concrete box culvert), peak flows
will be attenuated by approximately 59% reducing the Hotchkiss Creek existing and future land
use condition 1:100-year return frequency storm peak flows to 14 m3/s and 17 m3/s,
respectively. A 60 m wide emergency overflow weir will safely convey flows in excess of the

1:100-year peak flow downstream.

To construct the peak flow attenuation facility, Wood St. will have to be terminated in a cul-de-
sac in front of 27 wood St. Also, the existing sanitary and water services extending west

beyond 27 Wood St. will have to be terminated and removed for the SWMF construction.

The individual project evaluation completed demonstrates that the proposed SWMF creation
will have an overall positive impact on the project environments and be beneficial to the
watershed. No comments were received regarding SWMF Creation No. 81 through public
consultation. As such, Project No. 19 is recommended and included in the preferred solution

for the Hotchkiss Creek watershed.

The proposed SWMF creation is a Schedule B project. However, the recommendations of this
Drainage Master Plan are consistent with the recommendations of the previous Hotchkiss Creek
Watershed Master Drainage Plan Environmental Assessment Update (City of Barrie, August
2012). As such, subsequent options were not evaluated. The SWMF creation is located on the
main branch of Hotchkiss Creek within the LSRCA Regulated area and will require a permit
from the LSRCA. It is anticipated that a DFO Request for Review will be required to satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for Hotchkiss Creek. Additional cultural heritage,
archeological and natural heritage requirements related to the detailed design of the peak flow

attenuation facility are presented in Section 15 of this report.

The LSRCA does not permit the construction of online stormwater management facilities. As
such, the peak flow attenuation facility needs to be constructed to allow a low flow channel to
by-pass minor storm flow. As a minimum it should be designed to convey the peak flow
generated by the 15 mm storm event. As minor event peak flows will drain through the low
flow channel without attenuation, the peak flow attenuation facility will not provide any water

quality benefit or phosphorus removal.

To implement Project No. 19, a portion of 50 Wood St will have to be acquired by the City. Itis
understood that a development proposal has been submitted to the City of Barrie for 50 Wood

St. The conceptual design prepared for SWMF Creation No. 81 was prepared before the
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development proposal was submitted. As such, the design of the peak flow attenuation facility
may be altered in consultation with the property owner and MTO to satisfy the stormwater

management objectives of each party in the future.

Project No. 20 (SWMF Creation No. 96)

The creation of a SWMF between Wood St. and BCRY Railway crossing was identified as an
opportunity to provide peak flow attenuation in the Hotchkiss Creek Watershed Master
Drainage Plan Environmental Assessment Update (City of Barrie, August 2012). The preferred
alternative solution was to provide 8,200 m3 of active storage and control outflows through a
5200 mm x 900 mm concrete box culvert. The preferred approach to address the drainage
deficiencies developed in this Drainage Master Plan includes Alternative 2A - Retrofit/New
Stormwater Management Facilities for Quantity Control to satisfy the City of Barrie

requirements for peak flow attenuation.

Under existing conditions, approximately 295 ha of primarily residential development drains to
Hotchkiss Creek downstream of SWMF Creation No. 81. An opportunity exists to construct a
peak flow attenuation facility above a low flow channel (designed to convey the 15 mm storm
peak flow) to attenuate peak flows. The analysis completed as part of this Drainage Master
Plan demonstrates that approximately 23,000 m3 of storage is available within the natural
watercourse corridor downstream of Wood St. to the BCRY rail lines. By combining the active
storage with a controlled outlet (4878 mm x 914 mm conc. box culvert), peak flows will be
attenuated by approximately 61% reducing the Hotchkiss Creek existing and future land use

condition 1:100-year return frequency storm peak flows to 14 m3/s and 17 m3/s, respectively.

The controlled outlet required for this project will replace the existing BCRY railway crossing
(see Project No. 21). As discussed in subsequent sections of this report, there is an
opportunity to adjust the alignment of the BCRY railway crossing to daylight a section of
Hotchkiss Creek. Realigning the culvert crossing requires Hotchkiss Creek to be extended and
the natural watercourse corridor to be expanded through 47 Alfred St.; increasing the active

storage volume available in the peak flow attenuation facility.

The individual project evaluation completed demonstrates that the proposed peak flow
attenuation facility will have an overall positive impact on the project environments and be
beneficial to the watershed. No comments were received regarding SWMF Creation No. 96
through public consultation. As such, Project No. 20 is recommended and included in the

preferred solution for the Hotchkiss Creek watershed.

The proposed SWMF creation is a Schedule B project. However, the recommendations of this

Drainage Master Plan are consistent with the recommendations of the previous Hotchkiss Creek
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Watershed Master Drainage Plan Environmental Assessment Update (City of Barrie, August

2012). As such, subsequent options were not evaluated.

The SWMF creation is located on the main branch of Hotchkiss Creek within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a DFO Reqguest
for Review will be required to satisfy the requirements of the DFO for this project. The MNRF
should be consulted to establish the applicable fishery timing windows for the tributary of
Hotchkiss Creek. Additional cultural heritage, archeological and natural heritage requirements
related to the detailed design of the peak flow attenuation facility are presented in Section 15

of this report.

The LSRCA does not permit the construction of online stormwater management facilities. As
such, the peak flow attenuation facility needs to be constructed above a low flow channel
designed to convey the peak flow generated by the 15 mm storm event. As minor event peak
flows will drain through the low flow channel without attenuation, the peak flow attenuation

facility will not provide any water quality benefit or phosphorus removal.

To implement Project No. 20, a portion of 50 Wood St will have to be acquired by the City. Itis
understood that a development proposal has been submitted to the City of Barrie for 50 Wood
St. The conceptual design prepared for SWMF Creation No. 96 was prepared before the
development proposal was submitted. As such, the design of the peak flow attenuation facility
may be altered in consultation with the property owner and MTO to satisfy the stormwater

management objectives of each party in the future.

Project No. 21 (Culvert Improvement No. 135 - BCRY Railway Crossing)

The preferred alternative solution identified in the Hotchkiss Creek Watershed Master Drainage
Plan Environmental Assessment Update (City of Barrie, August 2012) included improvements
to the Hotchkiss Creek watercourse crossing at BCRY Railway. The preferred alternative
solution included replacing the existing culvert with a 5200 mm x 900 mm reinforced concrete
box culvert to provide capacity for the 1:100-year return frequency storm peak flow. The
preferred approach to address the drainage deficiencies developed in this Drainage Master Plan
includes Alternative 3A - Culvert Improvements to satisfy previous MDP recommended design

flood frequency criteria.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy these criteria. The existing culvert has a
conveyance capacity of less than 5.0 m3/s or a design flood frequency of less than 1:2-years.
Also, the existing culvert crosses two private properties (207 Tiffin St. and 155 Tiffin St.)

between the railway tracks and Tiffin St.
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This culvert is the primary outlet for SWMF Retrofit No. 96. To utilize the natural storage within
the floodplain upstream of the BCRY railway and provide peak flow attenuation, the existing
culvert can be removed/abandoned and a replaced with a 4878 mm x 914 mm concrete box
culvert. The conveyance capacity of the replacement culvert is approximately 19.8 m3/s or a
design flood frequency of 1:100-years. In addition to an increase in the conveyance capacity, a
reduction in flooding will also occur. There will be a reduction in the frequency of flooding and
the increased conveyance capacity will reduce the depth and velocity of overtopping during

the Regulatory event.

As discussed, there is an opportunity to adjust the alignment of the BCRY railway crossing to
daylight a section of Hotchkiss Creek. Realigning the culvert crossing requires Hotchkiss Creek
to be extended and the natural watercourse corridor to be expanded through 47 Alfred St. The
realigned culvert can run north from 47 Alfred St. to 155 Tiffin St. Rather than running the
proposed culvert north through 155 Tiffin St. to the location of the existing culvert outlet,

approximately 75 m of Hotchkiss Creek can be daylighted.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 135
through public consultation. As such, Project No. 21 is recommended and included in the

preferred solution for the Hotchkiss watershed.

The proposed culvert improvement is a Schedule B project. However, the recommendations of
this Drainage Master Plan are consistent with the recommendations of the previous Hotchkiss
Creek Watershed Master Drainage Plan Environmental Assessment Update (City of Barrie,

August 2012). As such, subsequent options were not evaluated.

To implement Project No. 21, 47 Alfred St. and a portion of 155 Tiffin St. will have to be
acquired by the City. The culvert improvement is located on Hotchkiss within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a Request for
Review will satisfy the requirements of the DFO for this project. The MNRF should be
consulted to establish the applicable fishery timing windows for this reach of Hotchkiss Creek.
Additional cultural heritage, archeological and natural heritage requirements related to the

detailed design of the culvert improvement are presented in Section 15 of this report.

Project No. 22 (Culvert Improvement No. 48 - Tiffin St.)

The preferred alternative solution identified in the Hotchkiss Creek Watershed Master Drainage
Plan Environmental Assessment Update (City of Barrie, August 2012) included improvements
to the Hotchkiss Creek watercourse crossing at Tiffin St. The preferred alternative solution

included replacing the existing culvert with a 4300 mm x 1800 mm concrete box culvert to
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provide capacity for the 1:100-year return frequency storm peak flow. This is consistent with
the City of Barrie flow design guidelines for road crossings (Arterial - 1:100-year). The preferred
approach to address the drainage deficiencies developed in this Drainage Master Plan includes

Alternative 3B - Culvert Improvements to satisfy City Design Flood Frequency.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy these criteria. The existing culvert have a
conveyance capacity of approximately 0.6 m3/s or a design flood frequency less than 1:2-years.
The existing culvert can be replaced with a 4267 mm x 1830 mm concrete box culvert. The
conveyance capacity of the replacement culvert is approximately 17.0 m3/s, or the 1:50-year
return frequency storm peak flow. During the 1:100-year event, the proposed culvert will
convey approximately 99% of the peak flow. The remaining % (0.2 m3/s) overtops the roadway.
To convey the additional 1% of the 1:100-year return frequency storm peak flow, a significantly
larger culvert is required. The culvert size should be reviewed at detailed design to determine
if an increase in the conveyance capacity of the culvert is warranted to satisfy the requisite

design flood frequency criteria and reduce flooding over the roadway.

In addition to an increase in the conveyance capacity, a reduction in flooding will also occur.
There will be a reduction in the frequency of flooding and the increased conveyance capacity

will reduce the depth and velocity of overtopping during the Regulatory event.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 48 through
public consultation. As such, Project No. 22 is recommended and included in the preferred

solution for the Hotchkiss watershed.

The proposed culvert improvement is a Schedule A project. As such, subsequent options were
not evaluated. The culvert improvement is located on Hotchkiss within the LSRCA Regulated
area and will require a permit from the LSRCA. It is anticipated that a Request for Review will
satisfy the requirements of the DFO for this project. The MNRF should be consulted to
establish the applicable fishery timing windows for this reach of Hotchkiss Creek. Additional
cultural heritage, archeological and natural heritage requirements related to the detailed design

of the culvert improvement are presented in Section 15 of this report.

Project No. 23 (Watercourse Improvement No. 6 - Reach Ho-8)

The preferred alternative solution identified in the Hotchkiss Creek Watershed Master Drainage
Plan Environmental Assessment Update (City of Barrie, August 2012) included improvements
to the Hotchkiss Creek watercourse crossing at Anne St. S. The Anne St. S. culvert crossing

extends east and west of Anne St. S. across private property. Under existing conditions, this
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system of culverts (upstream of Anne St., underneath Anne St. and downstream of Anne St.)
has a conveyance capacity of less than 8.1 m3/s or a design flood frequency of less than 1:2-

years.

Although the previous recommendation was to replace the culvert upstream of Anne St. S. with
an appropriately sized structure, we explored options to remove the municipal drainage system
from private property as well as daylighting the watercourse upstream of Anne St. S. Three
options were developed and evaluated between Tiffin St. and Anne St. S. Option 1 is to
daylight the watercourse through 134 Tiffin St., 115 Brock St and 128 Anne St. S. Option 2 is to
upsize the culvert to satisfy the design flood frequency criteria (Arterial Road - 1:100-year
design flood frequency). Option 3 is to construct a new storm sewer on Tiffin St. and Anne St.
S. removing the culvert from private property. The evaluation of each option is described in the

following sections.

Option 1 - Daylight Watercourse

An opportunity exists to daylight the watercourse between Tiffin St. and Anne St. S. through
134 Tiffin St., 115 Brock St and 128 Anne St. S. Removing the existing culvert and constructing
a watercourse of the same size and shape as the open channel section immediately
downstream of Tiffin St. will safely convey the 1:100-year return frequency storm event peaks
flows to Anne St. S. To implement this option, the City would have to acquire 134 Tiffin St. and
portions of 115 Brock St. and 128 Anne St. S.

Option 2 - Culvert Upgrade

As recommended in the Hotchkiss Creek Watershed Master Drainage Plan Environmental
Assessment Update (City of Barrie, August 2012), the culvert can be improved to convey the
1:100-year return frequency storm event peaks flows. To satisfy the design flood frequency
criteria, the existing culvert upstream of Anne St. can be replaced with a 4270 mm x 2440 mm
concrete box culvert. The conveyance capacity of the replacement culvert is approximately
34.6 m3/s. In addition to an increase in the conveyance capacity, a reduction in flooding will
also occur. There will be a reduction in the frequency of flooding and the increased
conveyance capacity will reduce the depth and velocity of overtopping during the Regulatory

event.

The legal survey completed in the area of Project No. 23 identified existing easements over the
culvert across 115 Brock St. and 134 Tiffin St. The 12 m easement across 115 Brock St. is
sufficient to accommodate the proposed culvert improvements. However, additional land is
required across 134 Tiffin St. to accommodate the improvements and improve the alignment of
the culvert. There is currently no easement across 128 Anne St. S. and the City will need to

acquire a portion of 128 Anne St. S. or interest therein (easement) to implement Project No. 23.
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Option 3 - Trunk Storm Sewer

An opportunity exists to redirect the municipal drainage that crosses 134 Tiffin St., 115 Brock
St and 128 Anne St. S. away from private property by constructing a trunk storm sewer on
Tiffin St. and Anne St. S. A trunk storm sewer can be constructed from the Tiffin St. culvert
crossing (Culvert Improvement No. 48) to the Anne St. S culvert crossing. A 4270 mm x 2440
mm concrete trunk storm sewer at a minimum slope of 0.12% can be constructed with a
capacity of approximately 34.6 m3/s which satisfies the City’s design flood frequency criteria.
The existing culvert crossing private property between Tiffin St. and Anne St. S. can be
abandoned. The trunk storm sewer proposed does not require property acquisition as the

works can be completed within the road allowance and City owned lands.

Evaluation

The individual project evaluation completed demonstrates that daylighting the watercourse will
have the greatest overall positive impact on the project environments and be most beneficial to
the watershed. As such, daylighting the watercourse (Option 1) is recommended as Project
No. 23. Project No. 23 is recommended and included in the preferred solution for the Hotchkiss

Creek watershed.

The proposed watercourse improvements are located on Hotchkiss Creek within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a DFO Request
for Review will be required to satisfy the requirements of the DFO for this project. The MNRF
should be consulted to establish the applicable fishery timing windows for this reach of
Hotchkiss Creek. Additional cultural heritage, archeological and natural heritage requirements
related to the detailed design of the watercourse improvement are presented in Section 15 of

this report.

Project No. 24 (Culvert Improvement No. 49 - Anne St. S.)

The preferred alternative solution identified in the Hotchkiss Creek Watershed Master Drainage
Plan Environmental Assessment Update (City of Barrie, August 2012) included improvements
to the Hotchkiss Creek watercourse crossing at Anne St. S. The preferred alternative solution
included replacing the existing culvert underneath the Anne St. S. with a 5200 mm x 2750 mm
reinforced concrete box culvert to provide capacity for the 1:100-year return frequency storm
peak flow. This is consistent with the City of Barrie flow design guidelines for road crossings
(Arterial - 1:100-year).

To date, the City has improved the Anne St. S. culvert crossing in accordance with the
recommendations of the Hotchkiss Creek Watershed Master Drainage Plan Environmental

Assessment Update; specifically the City design flood frequency criteria. The culvert
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improvements however were limited to the Anne St. S. road allowance and the existing
deficient culvert outside of the road allowance remains. To complete the improvements

recommended, the culvert needs to be extended upstream and downstream.

The proposed culvert improvement is a Schedule A project. The culvert improvement is
located on Hotchkiss within the LSRCA Regulated area and will require a permit from the
LSRCA. It is anticipated that a self assessment will satisfy the requirements of the DFO for this
project. The MNRF should be consulted to establish the applicable fishery timing windows for
this reach of Hotchkiss Creek. Additional cultural heritage, archeological and natural heritage
requirements related to the detailed design of the culvert improvement are presented in

Section 15 of this report.

Project No. 25 (Watercourse Improvement No. 13 - Reach Ho-9)

As discussed, the preferred alternative solution identified in the Hotchkiss Creek Watershed
Master Drainage Plan Environmental Assessment Update (City of Barrie, August 2012) included
improvements to the Hotchkiss Creek watercourse crossing at Anne St. S. The Anne St. S.
culvert crossing extends east and west of Anne St. S. across private property. Under existing
conditions, this system of culverts (upstream of Anne St., underneath Anne St. and
downstream of Anne St.) has a conveyance capacity of less than 8.1 m3/s or a design flood

frequency of less than 1:2-years.

The previous recommendation was to remove the culvert downstream of Anne St. S. and
daylight the watercourse. An opportunity exists to daylight the watercourse downstream of
Anne St. S. through 120 Tiffin St. and 108 Tiffin St. Removing the existing culvert and
constructing a watercourse of the same size and shape as the open channel section
immediately downstream of Tiffin St. will safely convey the 1:100-year return frequency storm
event peaks flows. To implement this option, the City would have to acquire portions of 120

Tiffin St., 108 Tiffin St. and a property with an unknown address.

The individual project evaluation completed demonstrates that daylighting the watercourse will
have an overall positive impact on the project environments and be beneficial to the watershed.
No comments were provided regarding Project No. 25 during public consultation. As such,
Project No. 25 is recommended and included in the preferred solution for the Hotchkiss Creek

watershed.

The proposed watercourse improvement is a Schedule B project. However, the
recommendations of this Drainage Master Plan are consistent with the recommendations of the
previous Hotchkiss Creek Watershed Master Drainage Plan Environmental Assessment Update

(City of Barrie, August 2012). As such, subsequent options were not evaluated.
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The proposed watercourse improvements are located on Hotchkiss Creek within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a DFO Request
for Review will be required to satisfy the requirements of the DFO for this project. The MNRF
should be consulted to establish the applicable fishery timing windows for this reach of
Hotchkiss Creek. Additional cultural heritage, archeological and environmental requirements
related to the detailed design of the watercourse improvement are presented in Section 15 of

this report.

The legal survey completed in the area of Project No. 25 identified existing easements over the
culvert across the properties downstream of Anne St. S. However, the 16 m easement is not
sufficient to accommodate the proposed watercourse improvements and additional land will
need to be acquired. The properties impacted by Project No. 25 are 120 tiffin St., 108 Tiffin St.

and a property with an unknown address.

Project No. 26 (SWMF Creation No. 48 - HT13)

The creation of a peak low attenuation facility on Hotchkiss Creek between Anne St. and Innisfil
St. was identified as an opportunity to provide peak flow attenuation in the Hotchkiss Creek
Watershed Master Drainage Plan Environmental Assessment Update (City of Barrie, August
2012). The preferred alternative solution was to provide 11,200 m3 of active storage and
control downstream discharge through a 3400 mm x 2400 mm reinforced concrete box culvert
to convey the 1:100-year return frequency storm peak flow. The preferred approach to address
the drainage deficiencies developed in this Drainage Master Plan includes Alternative 2A -
Retrofit/New Stormwater Management Facilities for Quantity Control to satisfy the City of

Barrie requirements for peak flow attenuation.

Under existing conditions, approximately 396 ha drains to Hotchkiss Creek at the Innisfil St.
culvert crossing. An opportunity exists to construct a peak flow attenuation facility above a
low flow channel to limit the peak flows downstream. The analysis completed as part of this
Drainage Master Plan demonstrates that 21,090 m3 of active storage can be created within the
pond footprint. By combining the active storage volume with a controlled outlet (3962 mm x

2134 mm concrete box culvert), peak flows will be attenuated by only 3%.

The individual project evaluation completed demonstrates that the proposed SWMF creation
will have an overall negative impact on the project environments and not be beneficial to the
watershed. As such, Project No. 26 is not recommended for implementation within the

Hotchkiss Creek watershed at this time.
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14.4.16 Project No. 27 (Culvert Improvement No. 50 - Innisfil St.)

14.4.17

The preferred alternative solution identified in the Hotchkiss Creek Watershed Master Drainage
Plan Environmental Assessment Update (City of Barrie, August 2012) included improvements
to the Hotchkiss Creek watercourse crossing at Innisfil St. The preferred alternative solution
included replacing the existing culvert with a 3400 mm x 2400 mm reinforced concrete box

culvert to provide capacity for the 1:100-year return frequency storm peak flow.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy these criteria. The existing culvert has a
conveyance capacity of less than 9.2 m3/s or a design flood frequency of less than 1:2-years.
To satisfy the design flood frequency criteria, the existing culvert can be replaced with a 3962
mm x 2130 mm concrete box culvert. The conveyance capacity of the replacement culvert is
approximately 37.3 m3/s. In addition to an increase in the conveyance capacity, a reduction in
flooding will also occur. There will be a reduction in the frequency of flooding and the
increased conveyance capacity will reduce the depth and velocity of overtopping during the

Regulatory event.

The individual project evaluation completed demonstrates that culvert improvement No. 50
provides an overall positive impact on the project environments and will be beneficial to the
watershed. No comments were received regarding the Culvert Improvement No. 50 through
public consultation. As such, Project No. 27 is recommended and included in the preferred

solution for the Hotchkiss Creek watershed.

To implement Project No.27, the City will need to acquire a portion of 215 Innisfil St and 108
Tiffin St. The proposed culvert improvement is a Schedule B project. However, the
recommendations of this Drainage Master Plan are consistent with the recommendations of the
previous Hotchkiss Creek Watershed Master Drainage Plan Environmental Assessment Update

(City of Barrie, August 2012). As such, subsequent options were not evaluated.

The culvert improvement is located on Hotchkiss within the LSRCA Regulated area and will
require a permit from the LSRCA. It is anticipated that a self assessment will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Hotchkiss Creek. Additional cultural
heritage, archeological and natural heritage requirements related to the detailed design of the

culvert improvement are presented in Section 15 of this report.

Project No. 28 (Watercourse Improvement No. 14 - Reach Ho-9)

Bank erosion/failures were identified in the lower reaches of Hotchkiss Creek (Reach Ho-9) as
part of the Fluvial Geomorphological & Threshold Assessment (Water's Edge, January 2018)

completed in support of this Drainage Master Plan. The assessment recommends utilizing bio-
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engineered bank treatment to stabilize the bank erosion. It is also recommended that the
abandoned concrete box culvert in this reach be removed to prevent possible channel

migration.

The individual project evaluation completed demonstrates that the proposed watercourse
improvements will have an overall positive impact on the project environments and be
beneficial to the watershed. No comments were provided regarding Project No. 28 during
public consultation. As such, Project No. 28 is recommended and included in the preferred

solution for the Hotchkiss Creek watershed.

To implement Project No. 28, a portion of 233 Innisfil St. will have to be acquired by the City.
The proposed watercourse improvements are located on Hotchkiss Creek within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a DFO Request
for Review will be required to satisfy the requirements of the DFO for this project. The MNRF
should be consulted to establish the applicable fishery timing windows for this reach of
Hotchkiss Creek. Additional cultural heritage, archeological and natural heritage requirements
related to the detailed design of the watercourse improvement are presented in Section 15 of

this report.

Project No. 29 (Allandale Heights Park Centralized LID)

As discussed, locations to implement centralized LIDs to improve water quality and reduce
phosphorus loads were explored as part of this Drainage Master Plan. This includes
implementing centralized LIDs as end-of-pipe solutions where storm sewers drain untreated

directly into watercourses and Lake Simcoe.

Currently, approximately 3 ha of local road and residential development drains via storm sewer
around Allandale Heights Park ultimately draining directly into Hotchkiss Creek untreated. An
opportunity exists to install an underground infiltration system in Allandale Heights Park and
divert the storm sewer through the LID for treatment. Infiltration testing completed in
Allandale Heights Park at the location of the proposed centralized LID confirmed that the
infiltration rate (111 mm/hr) of the native soil is suitable for infiltration measures. To provide
80% TSS removal, 70 m3 of storage is required in the underground infiltration system.
Implementing the underground infiltration system will result in a phosphorus reduction of over
3 kg/year in Lake Simcoe (MECP P-Tool).

Allandale Heights Park is located outside the significant groundwater recharge areas, however
is located within Well Head Protection Area D. As per the recommendations of the Low Impact
Development Stormwater Management Planning and Design Guide and City of Barrie Infiltration

Low Impact Development Screening Process document, infiltration-based practices are
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permitted in Well Head Protection Area D when the contributing drainage area consists of local

roads and residential development. As such Project No. 29 is permitted.

The individual project evaluation completed demonstrates that the proposed impacts of the
Allandale Heights Park Centralized LID outweigh the benefits. However, if a phosphorus offset
is required in the Hotchkiss Creek watershed, the Allandale Heights Park centralized LID should

be re-evaluated in consultation with the LSRCA.

Project No. 30 (Trunk Storm Sewer No. 10 - Essa Rd.)

The preferred alternative solution identified in the Hotchkiss Creek Watershed Master Drainage
Plan Environmental Assessment Update (City of Barrie, August 2012) included constructing a
trunk storm sewer on Essa Rd. from Anne St. S. to Gowan St. The trunk storm sewer was to be
designed with a capacity for the 1:100-year return frequency storm peak flow. To date, the
trunk storm sewer has been constructed from Innisfil St. to Gowan St. in accordance with the
recommendations of the Master Drainage Plan, specifically the design flood frequency criteria.

To complete the improvements, the trunk storm sewer needs to be extended to Anne St. S.

The proposed trunk storm sewer improvements are located outside the Hotchkiss Creek
Regulated area and will not require a permit from the LSRCA. However, an amendment to the
existing Ministry of the Environment, Conservation and Parks environmental compliance
approval will be required. Additional cultural heritage, archeological and natural heritage
requirements related to the detailed design of the trunk storm sewer improvement are

presented in Section 15 of this report.

HURONIA CREEK DRAINAGE AREA
Project No. 164 (Greenfield Park Centralized LID)

As discussed, locations to implement centralized LIDs to improve water quality and reduce
phosphorus loads were explored as part of this Drainage Master Plan. This includes
implementing centralized LIDs as end-of-pipe solutions where storm sewers drain untreated

directly into watercourses and Lake Simcoe.

Currently, approximately 27 ha of local road and residential development drains via storm
sewer around Greenfield Park ultimately draining directly into Hotchkiss Creek untreated. An
opportunity exists to install an underground infiltration system in Greenfield Park and divert the
storm sewer through the LID for treatment. Infiltration testing completed in Greenfield Park at
the location of the proposed centralized LID confirmed that the infiltration rate (102 mm/hr) of
the native soil is suitable for infiltration measures. To provide 80% TSS removal, 1,350 m3 of

storage is required in the underground infiltration system. Implementing the underground
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infiltration system will result in a phosphorus reduction of nearly 30 kg/year in Lake Simcoe
(MECP P-Tool).

Greenfield Park is located outside the significant groundwater recharge areas and outside any
Well Head Protection Areas. The drainage area also consists of local roads and residential
development making Greenfield Park suitable for infiltration practices. As such Project No. 164

is permitted.

The individual project evaluation completed demonstrates that the proposed impacts of the
Greenfield Park Centralized LID outweigh the benefits. However, if a phosphorus offset is
required in the Huronia Creek drainage area, the Greenfield Park centralized LID should be re-

evaluated in consultation with the LSRCA.

Project No. 184 (SWMF Retrofit No. 85 - HR0O3)

SWMF HRO3 is a dry pond with a contributing drainage area of approximately 58 ha that
provides less than 60% Total Suspended Solids (TSS) removal under existing conditions. SWMF
HRO3 has an active storage volume of 2,580 m3, however the SWMF provides essentially no

peak flow attenuation as the SWMF outlet is a 1650 mm diameter pipe.

An opportunity exists to retrofit SWMF HRO3 into a wet pond to improve water quality
treatment and phosphorus removal. A wet pond with 6,090 m3 of permanent pool storage
(requisite storage volume for 80% TSS removal) will result in a phosphorus reduction of nearly 7
kg/year in Lake Simcoe (MECP P-Tool). A 250 mm diameter orifice (primary outlet) is required
to attenuate the 25 mm storm (water quality storm) peak flow and provide the requisite 24
hour drawdown time. The active storage can also be expanded to 12,860 m3 and combined
with controlled outlets (250 mm diameter orifice, 5 m wide weir, existing 1680 mm diameter
pipe) to attenuate 1:100-years return frequency peak flow by approximately 36%. Existing and
future land use condition 1:100-year return frequency peak storm flows were reduced to 3.4

m3/s and 4.1 m3/s, respectively.

The existing SWMF is currently owned and operated by the owner of 265 Burton Ave. To
implement Project No. 184 and for long term maintenance of the SWMF, the City will need to

acquire a portion of 265 Burton Ave.

The individual project evaluation completed demonstrates that the proposed impacts of Project
No. 184 outweigh the benefits. However, if a phosphorus offset is required in the Huronia

Creek drainage area, Project No. 184 should be re-evaluated in consultation with the LSRCA.
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14.5.3 Project No. 185 (SWMF Retrofit No. 28 - HRO1)

14.6

14.6.1

SWMF HRO1 is a dry pond with a contributing drainage area of approximately 77 ha that
provides less than 60% Total Suspended Solids (TSS) removal under existing conditions. SWMF
Retrofit No. 28 was identified as an opportunity to provide water quality treatment and
phosphorus reduction in the Assessment of Stormwater Management Facilities to Reduce
Phosphorus Discharges Technical Memorandum (AMEC, October 2013). As part of this

Drainage Master Plan, this opportunity was explored further.

An opportunity exists to retrofit SWMF HRO1 into a wet pond to improve water quality
treatment and phosphorus removal. A 2,160 m3 permanent pool can be excavated within the
existing pond footprint to achieve 70% TSS removal and a phosphorus reduction of nearly 21
kg/year in Lake Simcoe (MECP P-Tool). There is no opportunity to expand the active storage
volume in the pond. As such, the SWMF retrofit is considered a retrofit for water quality

improvement only.

The SWMF is currently owned and operated by the owner of 279 Yonge St. To implement
Project No. 184 and for long term maintenance of the SWMF, the City will need to acquire a

portion of 279 Yonge St.

The individual project evaluation completed demonstrates that the proposed impacts of Project
No. 185 outweigh the benefits. However, if a phosphorus offset is required in the Huronia

Creek drainage area, Project No. 185 should be re-evaluated in consultation with the LSRCA.

WHISKEY CREEK WATERSHED
Project No. 64 (Mapleton Park Centralized LID)

As discussed, locations to implement centralized LIDs to improve water quality and reduce
phosphorus loads were explored as part of this Drainage Master Plan. This includes
implementing centralized LIDs as end-of-pipe solutions where storm sewers drain untreated

directly into watercourses and Lake Simcoe.

Currently, approximately 2 ha of local road and residential development drains via storm sewer
around Mapleton Park ultimately draining directly into Whiskey Creek untreated. An
opportunity exists to install an underground infiltration system in Mapleton Park and divert the
storm sewer through the LID for treatment. Infiltration testing completed in Mapleton Park at
the location of the proposed centralized LID confirmed that the infiltration rate (72 mm/hr) of
the native soil is suitable for infiltration measures. To provide 80% TSS removal, 180 m3 of
storage is required in the underground infiltration system. Implementing the underground
infiltration system will result in a phosphorus reduction of nearly 3 kg/year in Lake Simcoe
(MECP P-Tool).
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Mapleton Park is located outside the significant groundwater recharge areas, however is
located within Well Head Protection Area D. As per the recommendations of the Low Impact
Development Stormwater Management Planning and Design Guide and City of Barrie Infiltration
Low Impact Development Screening Process document, infiltration-based practices are
permitted in Well Head Protection Area D when the contributing drainage area consists of local

roads and residential development. As such Project No. 64 is permitted.

The individual project evaluation completed demonstrates that the proposed impacts of Project
No. 64 outweigh the benefits. However, if a phosphorus offset is required in the Whiskey Creek

watershed, Project No. 64 should be re-evaluated in consultation with the LSRCA.

Project No. 65 (Harvie Park Centralized LID)

As discussed, locations to implement centralized LIDs to improve water quality and reduce
phosphorus loads were explored as part of this Drainage Master Plan. This includes
implementing centralized LIDs as end-of-pipe solutions where storm sewers drain untreated

directly into watercourses and Lake Simcoe.

Currently, approximately 3 ha of local and arterial roads and residential development drains via
storm sewer around Harvie ultimately draining directly into Whiskey Creek untreated. An
opportunity exists to install an underground infiltration system in Harvie Park and divert the
storm sewer through the LID for treatment. Infiltration testing completed in Harvie Park at the
location of the proposed centralized LID confirmed that the infiltration rate (58 mm/hr) of the
native soil is suitable for infiltration measures. To provide 80% TSS removal, 180 m3 of storage
is required in the underground infiltration system. Implementing the underground infiltration

system will result in a phosphorus reduction of over 3 kg/year in Lake Simcoe (MECP P-Tool).

Harvie Park is located outside the significant groundwater recharge areas, however is located
within Well Head Protection Area D. As per the recommendations of the Low Impact
Development Stormwater Management Planning and Design Guide and City of Barrie Infiltration
Low Impact Development Screening Process document, infiltration-based practices are
permitted in Well Head Protection Area D when the contributing drainage area consists of local
roads and residential development. The drainage area for Harvie Park consists of arterial roads
and so, Project No. 65 is not permitted. Furthermore, the individual project evaluation
completed demonstrates that Project No. 65 provides a negative overall benefit to the project
environments. As such, Project No. 65 is not permitted and not recommended for

implementation within the Whiskey Creek watershed.
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Project No. 66 (Montserrand Park Centralized LID)

As discussed, locations to implement centralized LIDs to improve water quality and reduce
phosphorus loads were explored as part of this Drainage Master Plan. This includes
implementing centralized LIDs as end-of-pipe solutions where storm sewers drain untreated

directly into watercourses and Lake Simcoe.

Currently, approximately 12 ha of local road and residential development drains via storm
sewer around Montserrand Park ultimately draining directly into Whiskey Creek untreated. An
opportunity exists to install an underground infiltration system in Montserrand Park and divert
the storm sewer through the LID for treatment. Infiltration testing completed in Montserrand
Park at the location of the proposed centralized LID confirmed that the infiltration rate (65
mm/hr) of the native soil is suitable for infiltration measures. To provide 80% TSS removal, 960
m3 of storage is required in the underground infiltration system. Implementing the
underground infiltration system will result in a phosphorus reduction of approximately 14
kg/year in Lake Simcoe (MECP P-Tool).

Montserrand Park is located outside the significant groundwater recharge areas and outside
any Well Head Protection Areas. The drainage area also consists of local roads and residential
development making Montserrand Park suitable for infiltration practices. As such Project No. 66

is permitted.

The individual project evaluation completed demonstrates that the proposed impacts of Project
No. 64 outweigh the benefits. However, if a phosphorus offset is required in the Whiskey Creek

watershed, Project No. 66 should be re-evaluated in consultation with the LSRCA.

Project No. 67 (SWMF Creation No. 42)

This SWMF creation was also identified as an opportunity for water quality treatment and
phosphorus reduction in the Assessment of Stormwater Management Facilities to Reduce
Phosphorus Discharges Technical Memorandum (AMEC, October 2013). As part of this

Drainage Master Plan, this opportunity was explored further.

Under existing conditions, approximately 22 ha of primarily residential development drains to
this location and ultimately to Whiskey Creek untreated. An opportunity exists to construct a
SWMEF to attenuate peak flows, provide water quality treatment and reduce phosphorus loads
to Whiskey Creek. Two options were developed and evaluated as part of this Drainage Master
Plan. Option 1 is to construct a dry pond with an underground infiltration system and Option 2
is to construct a wet pond. The evaluation of Option 1 and Option 2 is described in the

following sections.
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Option 1 - Dry Pond and Underground Infiltration System (LID)

An opportunity exists to construct an underground infiltration system (LSRCA’s preferred
enhancement method) within the base of a dry pond to provide the requisite 80% TSS removal
and reduce phosphorus loads downstream. Infiltration testing conducted at the location of the
proposed infiltration system confirms that the infiltration rate (68 mm/hr) of the native soil is
suitable for infiltration measures. To provide 80% TSS removal, 605 m3 of storage is required in
the underground infiltration system. Constructing a dry pond with an infiltration system will

result in a phosphorus reduction of nearly 30 kg/year in Lake Simcoe (MECP P-Tool).

A dry pond with an active storage volume of 7,180 m3 can be created within the pond
footprint. By combining the active storage volume with controlled outlets (210 mm diameter
orifice and 10 m overflow weir), peak flows will be attenuated by approximately 87% during the
1:5-year design storm and 32% during the 1:100-year design storm; reducing the existing and
future land use condition 1:5-year and 1:100-year return frequency storm peak flows to 2.5

m3/s and 3.0 m3/s, respectively.

The groundwater separation estimated from the LSRCA Simulated Groundwater Elevation
Model is greater than 2 m. The drainage area also consists of local roads and residential

development making this location suitable for infiltration practices.

Option 2 - Wet Pond

An opportunity exists to construct a wet pond SWMF to provide treatment and peak flow
attenuation. A wet pond with a permanent pool of 2,450 m3 can be constructed at this location
to achieve the requisite 80% TSS removal and reduce phosphorus loads downstream.
Constructing a wet pond SWMF in this location will result in a phosphorus reduction of nearly
22 kg/year in Lake Simcoe (MECP P-Tool).

A dry pond with an active storage volume of 7,180 m3 can be created within the pond
footprint. By combining the active storage volume with controlled outlets (210 mm diameter
orifice and 10 m overflow weir), peak flows will be attenuated by approximately 87% during the
1:5-year design storm and 32% during the 1:100-year design storm; reducing the existing and
future land use condition 1:5-year and 1:100-year return frequency storm peak flows to 2.5

m3/s and 3.0 m3/s, respectively.

Evaluation

The individual project evlaution completed demonstrates that the dry pond with an
underground infiltration system (Option 1) will have the greatest overall positive impact on the
project environments and be most beneficial to the watershed. As such, Option 1 is

recommended as Project No. 67. No comments were received regarding SWMF Creation No. 42
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through public consultation. As such, Project No. 20 is recommended and included in the

preferred solution for the Whiskey Creek watershed.

To implement Project No. 67, a portion of a property on the southeast corner of Montserrand
St. and Beacon Rd. (address not available) will need to be acquired by the City. The SWMF
creation is located within the LSRCA Regulated area and will require a permit from the LSRCA.
It is anticipated that an MECP Environmental Compliance Approval will also be required for this
Project. Additional cultural heritage, archeological and natural heritage requirements related to

the detailed design of the SWMF retrofit are presented in Section 15 of this report.

Project No. 68 (Culvert Improvement No. 53 - Harvie Rd.)

The preferred alternative solution identified in the Whiskey Creek Master Drainage Plan Update
Environmental Assessment Document (Aecom, October 2009) included improvements to the
Whiskey Creek watercourse crossing at Harvie Rd. The preferred alternative solution included
replacing the existing culvert with a 1200 mm diameter concrete culvert to provide capacity for
the 1:100-year return frequency storm peak flow. This is consistent with the City of Barrie flow
design guidelines for road crossings (Arterial - 1:100-year). The preferred approach to address
the drainage deficiencies developed in this Drainage Master Plan includes Alternative 3B -

Culvert Improvements to satisfy City Design Flood Frequency.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy these criteria. The existing culvert has a
conveyance capacity of less than 0.7 m3/s or a design flood frequency of less than 1:2-years.
To satisfy the design flood frequency criteria, the existing culvert can be replaced with a 2100
mm x 1200 mm concrete box culvert. The conveyance capacity of the replacement culvert is
approximately 3.9 m3/s. In addition to an increase in the conveyance capacity, a reduction in
flooding will also occur. There will be a reduction in the frequency of flooding and the
increased conveyance capacity will reduce the depth and velocity of overtopping during the

Regulatory event such that safe access/egress will be provided across Harvie Rd.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 53 through
public consultation. As such, Project No. 68 is recommended and included in the preferred

solution for the Whiskey Creek watershed.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance and City owned lands. The proposed culvert
improvement is a Schedule A project. As such, subsequent options were not evaluated. The

culvert improvement is located on Whiskey Creek within the LSRCA Regulated area and will
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require a permit from the LSRCA. It is anticipated that a self assessment will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Whiskey Creek. Additional cultural heritage,
archeological and natural heritage requirements related to the detailed design of the culvert

improvement are presented in Section 15 of this report.

Project No. 69 (SWMF Retrofit No. 92 - WKO5)

SWMF WKO5 is a wet pond with a contributing drainage area of approximately 110 ha that
provides 60% Total Suspended Solids (TSS) removal under existing conditions. SWMF WKO05
has an active storage volume of 77,980 m3 and extended detention volume of 55,640 m3. A
review of the LIDAR data obtained by the City confirmed that the as-built pond volumes
provided are less than the design volumes specified. As such, an opportunity exists to retrofit

the SWMF to enhance the level of treatment and phosphorus removal provided.

An opportunity exists to construct an underground infiltration system (LSRCA’s preferred
enhancement method) within the second cell of SWMF WKO5 to provide the requisite 80% TSS
removal and reduce phosphorus loads downstream. Infiltration testing was not conducted in
the base of SWMF KDO05, however the infiltrations rates are expected to be suitable for
infiltration measures based on the infiltration testing completed in the surrounding area. To
provide 80% TSS removal in combination with the existing wet pond cell, 2,125 m3 of storage is
required in the underground infiltration system. Adding an underground infiltration system will

result in a phosphorus reduction of nearly 45 kg/year in Lake Simcoe (MECP P-Tool).

Although 2,125 m3 of additional active storage can be provided in SWMF WKQO05, the additional
peak flow attenuation provided is insignificant. As such, the SWMF retrofit is considered a
retrofit for water quality enhancement only. It is noted that improvements to the existing

outlet are not proposed.

The groundwater separation estimated from the LSRCA Simulated Groundwater Elevation
Model is greater than 2 m. The SWMF is not in a significant groundwater recharge area and
outside of Well Head Protection Areas. The contributing drainage area primarily consists of
local roads and residential development. However, a section of Veterans Dr. does drain to
SWMF WKO05. Given that Veterans Dr. is a small percentage of the overall drainage area and
the surface runoff will be pre-treated through the initial wet pond cell, the underground

infiltration system is considered suitable for infiltration practices.

The SWMF retrofit proposed does not require property acquisition as the works can be

completed within the existing footprint of the pond.

The individual project evaluation completed demonstrates that the proposed impacts of Project

No. 69 outweigh the benefits. However, the SWMF currently doesn’t provide the original
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design volumes required for water quality and quantity control. As such, if it is confirmed that
the as-built volumes provided do not satisfy the original design volumes and the SWMF is out
of compliance with its existing MECP Certificate of Approval, the City should re-evaluate
Project No. 69 in consultation with the LSRCA. Similarly, if a phosphorus offset is required in
the Whiskey Creek watershed, Project No. 69 should be re-evaluated in consultation with the
LSRCA.

Project No. 70 (Culvert Improvement No. 54 - Harvie Rd.)

The preferred alternative solution identified in the Whiskey Creek Master Drainage Plan Update
Environmental Assessment Document (Aecom, October 2009) included improvements to the
Whiskey Creek watercourse crossing at Harvie Rd. The preferred alternative solution included
replacing the existing culvert with a 4500 mm x 1200 mm hy-span culvert to provide capacity
for the 1:100-year return frequency storm peak flow. This is consistent with the City of Barrie
flow design guidelines for road crossings (Arterial - 1:100-year). The preferred approach to
address the drainage deficiencies developed in this Drainage Master Plan includes Alternative

3B - Culvert Improvements to satisfy City Design Flood Frequency.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy these criteria. The existing culvert has a
conveyance capacity of approximately 3.4 m3/s or a design flood frequency of 1:10-years. To
satisfy the design flood frequency criteria, the existing culvert can be replaced with an 1800
mm diameter concrete culvert (embedded 300 mm). The conveyance capacity of the
replacement culvert is approximately 6.4 m3/s. In addition to an increase in the conveyance
capacity, a reduction in flooding will also occur. There will be a reduction in the frequency of
flooding and the increased conveyance capacity will reduce the depth and velocity of

overtopping during the Regulatory event.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 54 through
public consultation. As such, Project No. 70 is recommended and included in the preferred

solution for the Whiskey Creek watershed.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance and City owned lands. The proposed culvert
improvement is a Schedule A project. As such, subsequent options were not evaluated. The
culvert improvement is located on Whiskey Creek within the LSRCA Regulated area and will
require a permit from the LSRCA. It is anticipated that a self assessment will satisfy the

requirements of the DFO for this project. The MNRF should be consulted to establish the
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applicable fishery timing windows for this reach of Whiskey Creek. Additional cultural heritage,
archeological and natural heritage requirements related to the detailed design of the culvert

improvement are presented in Section 15 of this report.

It is noted that the City of Barrie has initiated improvements to Harvie Rd. and Big Bay Point
Rd. at Highway 400. West of Highway 400, Harvie Rd. will be widened and realigned. The
existing roadway will become an access road for Harvie Rd. As such, Project No. 70 is required.
We have reviewed the issued for Construction Drawings (Hatch, 2018) for the proposed Harvie
Rd. improvements and confirm the proposed culvert size is consistent with the

recommendations of this Drainage Master Plan.

Project No. 171 (Watercourse Improvement No. 15 - Reach Wh-3)

As discussed, the City of Barrie has initiated improvements to Harvie Rd. and Big Bay Point Rd.
at Highway 400. West of Highway 400, Harvie Rd. will be widened and realigned approximately
40 m north of its current alignment. As part of the works, Harvie Rd. will be raised and a new
road crossing (overpass) will be constructed over Highway 400. The new alignment of the
Harvie Rd. and the Highway 400 road crossing are located over Whiskey Creek and the existing
Whiskey Creek Highway 400 culvert crossing. The existing watercourse and culvert crossing
will interfere with the road crossing abutments/footings and need to be relocated. As part of
the design of the roadway improvements, the watercourse will be realigned and a new crossing

will be constructed under Highway 400 south of the proposed road crossing (overpass).

As part of this Drainage Master Plan, we reviewed and evaluated the proposed watercourse
improvements. The individual project evaluation completed demonstrates that the proposed
watercourse improvements will have an overall positive impact on the project environments
and be beneficial to the watershed. No comments were provided regarding Project No. 171
during public consultation. As such, Project No. 171 is recommended and included in the

preferred solution for the Whiskey Creek watershed.

Project No. 172 (Culvert Improvement No. 55 - Highway 400)

As discussed, the City of Barrie has initiated improvements to Harvie Rd. and Big Bay Point Rd.
at Highway 400. West of Highway 400, Harvie Rd. will be widened and realigned approximately
40 m north of its current alignment. As part of the works, Harvie Rd. will be raised and a new
road crossing (overpass) will be constructed over Highway 400. The new alignment of the
Harvie Rd. and the Highway 400 road crossing are located over Whiskey Creek and the existing
Whiskey Creek Highway 400 culvert crossing. The existing watercourse and culvert crossing
will interfere with the road crossing abutments/footings and need to be relocated. As part of
the design of the roadway improvements, the watercourse will be realigned and a new crossing

will be constructed under Highway 400 south of the proposed road crossing (overpass).
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As part of this Drainage Master Plan, we reviewed and evaluated the proposed culvert
improvements. The existing conditions analysis completed as part of this Drainage Master Plan
confirmed that the existing culvert has a conveyance capacity of approximately 8.2 m3/s or a
design flood frequency of 1:100-years. During the Regional (Hurricane Hazel) storm, an

interwatershed spill occurs from Whiskey Creek into the Hotchkiss Creek watershed.

The current design proposes to replace the existing culvert with a 2250 mm diameter concrete
culvert. The conveyance capacity of the replacement culvert is approximately 21.2 m3/s. In
addition to an increase in the conveyance capacity, a reduction in flooding will also occur. The
hydraulic analysis confirms that the conveyance capacity of the replacement culvert equals the
Regional (Hurricane Hazel) storm peak flow. As such, the interwatershed spill will be

eliminated.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 55 through
public consultation. As such, Project No. 172 is recommended and included in the preferred

solution for the Whiskey Creek watershed.

Project No. 71 (Culvert Improvement No. 56 - Fairview Rd.)

The preferred alternative solution identified in the Whiskey Creek Master Drainage Plan Update
Environmental Assessment Document (Aecom, October 2009) included improvements to the
Whiskey Creek watercourse crossing at Fairview Rd. The preferred alternative solution
included maintaining the existing 1200 mm x 1200 mm reinforced concrete box culvert and
adding a 1200 mm diameter concrete culvert to provide capacity for the 1:100-year return
frequency storm peak flow. This is consistent with the City of Barrie flow design guidelines for
road crossings (Arterial - 1:100-year). The preferred approach to address the drainage
deficiencies developed in this Drainage Master Plan includes Alternative 3B - Culvert

Improvements to satisfy City Design Flood Freguency.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy these criteria. The existing culvert has a
conveyance capacity of approximately 7.4 m3/s or a design flood frequency of 1:100-years,
however safe access/egress is not provided across Fairview Rd. and the existing culvert does
not have capacity for the predicted 1:100-year flow under future conditions. To satisfy the safe
access/egress criteria and satisfy the design flood frequency criteria for future conditions, the
existing culvert can be replaced with an 1800 mm x 1200 mm concrete box culvert. The
conveyance capacity of the replacement culvert is approximately 8.4 m3/s. In addition to an

increase in the conveyance capacity, a reduction in flooding will also occur. There will be a

_—

7y



14.6.1

Drainage Master Plan | Class Environmental Assessment Phases1& 2 258

reduction in the frequency of flooding and the increased conveyance capacity will reduce the
depth and velocity of overtopping during the Regulatory event such that safe access/egress

will be provided across Fairview Rd.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 56 through
public consultation. As such, Project No. 71 is recommended and included in the preferred

solution for the Whiskey Creek watershed.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance and City owned lands. The proposed culvert
improvement is a Schedule A project. As such, subsequent options were not evaluated. The
culvert improvement is located on Whiskey Creek within the LSRCA Regulated area and will
require a permit from the LSRCA. It is anticipated that a self assessment will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Whiskey Creek. Additional cultural heritage,
archeological and environmental requirements related to the detailed design of the culvert

improvement are presented in Section 15 of this report.

As discussed, the City of Barrie has initiated improvements to Harvie Rd. and Big Bay Point Rd.
at Highway 400. This includes improvements on Fairview Rd. and replacing the existing culvert
crossing. The culvert proposed as part of the design of the road improvements is a 2700 mm x
1500 mm concrete box culvert embedded 300 mm. The effective opening size satisfies the

design flood frequency criteria recommended in this Drainage Master Plan.

Project No. 72 (Culvert Improvement No. 57 - Bayview Dr.)

The preferred alternative solution identified in the Whiskey Creek Master Drainage Plan Update
Environmental Assessment Document (Aecom, October 2009) included improvements to the
Whiskey Creek watercourse crossing at Bayview Rd. The preferred alternative solution
included replacing the existing culverts with a 3600 mm x 1800 mm hy-span structure to
provide capacity for the 1:100-year return frequency storm peak flow. This exceeds the City of
Barrie flow design guidelines for road crossings (Collector - 1:50-year). The preferred approach
to address the drainage deficiencies developed in this Drainage Master Plan includes
Alternative 3A - Culvert Improvements to satisfy previous MDP recommended design flood

frequency criteria.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culverts does not satisfy these criteria. The existing culverts have a

conveyance capacity of approximately 6.1 m3/s or a design flood frequency of 1:25-years. To
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satisfy the design flood frequency criteria, the existing culvert can be replaced with twin 2400
mm x 900 mm concrete box culverts. The conveyance capacity of the replacement culvert is
approximately 8.2 m3/s. In addition to an increase in the conveyance capacity, a reduction in
flooding will also occur. There will be a reduction in the frequency of flooding and the
increased conveyance capacity will reduce the depth and velocity of overtopping during the

Regulatory event.

The individual evaluation completed demonstrates that the proposed culvert improvement will
have an overall positive impact on the project environments and be beneficial to the watershed.
No comments were received regarding Culvert Improvement No. 57 through public
consultation. As such, Project No. 72 is recommended and included in the preferred solution

for the Whiskey Creek watershed.

The proposed culvert improvement requires the City to acquire a portion of the property on the
downstream end of the culvert (address not available) to install the culvert and its
appurtenances. The culvert improvements are a Schedule B project. However, as the previous
preferred alternative solution recommended as part of the Master drainage Plan included

improving this culvert crossing, subsequent options were not evaluated.

The culvert improvement is located on Whiskey Creek within the LSRCA Regulated area and
will require a permit from the LSRCA. It is anticipated that a self assessment will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Whiskey Creek. Additional cultural heritage,
archeological and natural heritage requirements related to the detailed design of the culvert

improvement are presented in Section 15 of this report.

Project No. 73 (Watercourse Improvement No. 16 - Reach Wh-4a)

Bed erosion/failures were identified in Whiskey Creek (Reach Wh-4a) as part of the Fluvial
Geomorphological & Threshold Assessment (Water's Edge, January 2018) completed in
support of this Drainage Master Plan. The assessment identified a knickpoint in the reach and

recommended a minor watercourse realignment to stabilize the channel long-term.

This reach is not located in City owned lands. As such, the City would have to acquire a portion
of the property east of Bayview Dr. and south of 279 Bayview Dr. (address not available) to

implement Project No. 73.

The individual project evaluation completed demonstrates that the proposed watercourse
improvements will have an overall positive impact on the project environments and be
beneficial to the watershed. No comments were provided regarding Project No. 73 during
public consultation. As such, Project No. 73 is recommended and included in the preferred

solution for the Whiskey Creek watershed.
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The proposed watercourse improvements are located on Whiskey Creek within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a DFO Request
for Review will be required to satisfy the requirements of the DFO for this project. The MNRF
should be consulted to establish the applicable fishery timing windows for this reach of
Whiskey Creek. Additional cultural heritage, archeological and natural heritage requirements
related to the detailed design of the watercourse improvement are presented in Section 15 of

this report.

Project No. 74 (Watercourse Improvement No. 30 - Reaches Wh-4a through Wh-4c)

The preferred alternative solution identified in the Whiskey Creek Master Drainage Plan Update
Environmental Assessment Document (Aecom, October 2009) included improvements to
Whiskey Creek around 279 Bayview Dr. The preferred alternative solution included widening
the channel to convey the 1:100-year return frequency storm peak flow. The preferred
approach to address the drainage deficiencies developed in this Drainage Master Plan includes
Alternative 3A - Watercourse Improvements to satisfy previous MDP recommended design

flood frequency criteria.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
this reach of Whiskey Creek does not have capacity to convey the 1:100-year return frequency
storm peak flow. Flooding of 279 Bayview Dr. is known to have occurred when the flow in
Whiskey Creek exceeds the limiting channel capacity. Two options were developed to address
this deficiency. Option 1 is to widen the existing channel to increase capacity consistent with
the recommendations of the Whiskey Creek Master Drainage Plan Update Environmental
Assessment Document. Option 2 is to construct a trunk storm sewer diversion through 279
Bayview Dr. to limit flows through the deficient reach of Whiskey Creek to the capacity of the

existing channel. The evaluation of Option 1 and Option 2 is described in the following sections.

Option 1 - Widen Existing Watercourse

An opportunity exists to widen and regrade the existing watercourse to have a minimum 7.0 m
bottom width and minimum 0.25% slope. As part of the watercourse improvements, the existing

watercourse crossing at the rear of 279 Bayview Dr. should be removed.

To implement this option, the City will need to acquire lands or interests therein (easement)
across the proposed watercourse improvements. Specifically, portions of 50 Welham Rd., 279
Bayview Dr., a property immediately north of 279 Bayview Dr. (address not available) and a

property immediately south of 279 Bayview Dr. (address not available) will be impacted.
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Option 2 - Trunk Storm Sewer

An opportunity exists to construct a trunk storm sewer through 279 Bayview Dr. to divert flows
away from the deficient reach of Whiskey Creek and reduce flooding of 279 Bayview Dr. The
limiting capacity of Whiskey Creek through Reach Wh-4c is 8 m3/s. Given the 1:100-year
return frequency storm peak flow of 25 m3/s, the trunk storm sewer is to convey 19 m3/s. A
3000 mm x 1800 mm concrete trunk storm sewer at a minimum slope of 0.6% is sufficient to
convey the required flow. No changes to the existing watercourse are proposed as part of this

option.

To implement this option, the City will need to acquire lands or interests therein (easement)
through 279 Bayview Dr. and the property north of 279 Bayview Dr. (address not available)

over the proposed trunk storm sewer alignment.

Evaluation

The individual project evaluation completed demonstrates that widening the existing
watercourse (Option 1) will have the greatest overall positive impact on the project
environments and be most beneficial to the watershed. As such, watercourse widening to
increase conveyance capacity is recommended as Project No. 74. No comments were received
regarding watercourse Improvement No. 30 through public consultation. As such, Project No.

74 is recommended and included in the preferred solution for the Whiskey Creek watershed.

The proposed watercourse improvements are located on Whiskey Creek within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a DFO Request
for Review will be required to satisfy the requirements of the DFO for this project. The MNRF
should be consulted to establish the applicable fishery timing windows for this reach of
Whiskey Creek. Additional cultural heritage, archeological and natural heritage requirements
related to the detailed design of the watercourse improvement are presented in Section 15 of

this report.

Project No. 75 (SWMF Creation No. 40)

The lack of an overland flow route on Chieftain Cres. has been identified as a drainage
deficiency in the Whiskey Creek watershed. An opportunity exists to construct an overland
flow route through 43 Chieftain Cres. to eliminate this deficiency and reduce flooding. To

construct the overland flow route, the purchase of 43 Chieftain Cres. by the City is required.

As discussed, locations to implement centralized LIDs to improve water quality and reduce
phosphorus loads were explored as part of this Drainage Master Plan. This includes
implementing centralized LIDs as end-of-pipe solutions where storm sewers drain untreated

directly into watercourses and Lake Simcoe.
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Currently, approximately 7 ha of local road (including Chieftain Cres.) and residential
development drains via storm sewer directly into Whiskey Creek (Reach Wh-5) untreated. The
storm sewer currently drains through 43 Chieftain Cres. An opportunity exists to install an
underground infiltration system on 43 Chieftain Cres. and divert the storm sewer through the

LID for treatment.

Infiltration testing was not conducted on 43 Chieftain Cres., however the infiltrations rates are
expected to be suitable for infiltration measures based on the infiltration testing completed in
the surrounding area. To provide 80% TSS removal, 193 m3 of storage is required in the
underground infiltration system. Implementing the underground infiltration system will result in

a phosphorus reduction of nearly 34 kg/year in Lake Simcoe (MECP P-Tool).

43 Chieftain Cres. is located within a significant groundwater recharge area and Well Head
Protection Area D. As per the recommendations of the Low Impact Development Stormwater
Management Planning and Design Guide and City of Barrie Infiltration Low Impact Development
Screening Process document, infiltration-based practices are permitted with conditions in
significant groundwater recharge areas and Well Head Protection Area D when the contributing
drainage area consists of local roads and residential development. As such Project No. 74 is

permitted.

110 Fairview Rd. immediately south of 43 Chieftain Cres. is the future site of the emergency
services campus. As part of emergency services campus development, a dry pond SWMF is
proposed in the northeast corner of the 110 Fairview Rd. This location was also reviewed and
evaluated as a potential location for a stormwater management facility as part of this Drainage

Master Plan.

The individual project evaluation completed demonstrates that the proposed overland flow
route, underground infiltration system and SWMF Creation will have an overall positive impact
on the project environments and be beneficial to the watershed. No comments were received
regarding Project No. 75 through public consultation. As such, Project No. 75 is recommended

and included in the preferred solution for the Whiskey Creek watershed.

It is noted that the underground infiltration system should be designed to provide 80% TSS
removal from its contributing drainage area (6.9 ha of existing residential development) and the

SWMF should be designed to service the emergency services campus.

Project No. 76 (Watercourse Improvement No. 17 - Reach Wh-5)

Bed and bank erosion/failures were identified in Whiskey Creek (Reach Wh-5) as part of the
Fluvial Geomorphological & Threshold Assessment (Water’s Edge, January 2018) completed in
support of this Drainage Master Plan. The assessment identified a knickpoint in the subject

reach and erosion at the location of the confluence of the Whiskey Creek tributary (Reach Wh-
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5) and main branch (Reach Wh-4c). The assessment also identified infrastructure at risk at this
location. It is recommended to implement step-pool sequence to stabilize the channel bed and
to utilize bio-engineered bank treatment to stabilize the confluence of the tributary and main

channel.

The individual project evaluation completed demonstrates that the proposed watercourse
improvements will have an overall positive impact on the project environments and be
beneficial to the watershed. No comments were provided regarding Project No. 76 during
public consultation. As such, Project No. 76 is recommended and included in the preferred

solution for the Whiskey Creek watershed.

The proposed watercourse improvements are located on Whiskey Creek within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a DFO Request
for Review will be required to satisfy the requirements of the DFO for this project. The MNRF
should be consulted to establish the applicable fishery timing windows for this reach of
Whiskey Creek. Additional cultural heritage, archeological and natural heritage requirements
related to the detailed design of the watercourse improvements are presented in Section 15 of

this report.

Project No. 77 (Watercourse Improvement No. 18 - Reach Wh-6)

Bank erosion/failures were identified in Whiskey Creek (Reach Wh-6) as part of the Fluvial
Geomorphological & Threshold Assessment (Water's Edge, January 2018) completed in
support of this Drainage Master Plan. The assessment identified bank erosion at this location. It

is recommended to utilize bio-engineered bank treatment to stabilize the bank erosion.

The individual evaluation completed demonstrates that the proposed watercourse
improvements will have an overall positive impact on the project environments and be
beneficial to the watershed. No comments were provided regarding Project No. 77 during
public consultation. As such, Project No. 77 is recommended and included in the preferred

solution for the Whiskey Creek watershed.

The proposed watercourse improvements are located on Whiskey Creek within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a DFO Request
for Review will be required to satisfy the requirements of the DFO for this project. The MNRF
should be consulted to establish the applicable fishery timing windows for this reach of
Whiskey Creek. Additional cultural heritage, archeological and natural heritage requirements
related to the detailed design of the watercourse improvement are presented in Section 15 of

this report.
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Project No. 78 (Culvert Improvement No. 147 - BCRY Railway Crossing)

The preferred alternative solution identified in the Whiskey Creek Master Drainage Plan Update
Environmental Assessment Document (Aecom, October 2009) included improvements to the
Whiskey Creek watercourse crossing at the BCRY Railway. The preferred alternative solution
included replacing the exiting culvert with a 3000 mm x 1500 mm hy-span structure to provide
capacity for the 1:100-year return frequency storm peak flow. The preferred approach to
address the drainage deficiencies developed in this Drainage Master Plan includes Alternative
3A - Culvert Improvements to satisfy previous MDP recommended design flood frequency

criteria.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy these criteria. The existing culvert has a
conveyance capacity of approximately 7.6 m3/s or a design flood frequency of 1:5-years. To
satisfy the design flood frequency criteria, the existing culvert can be replaced with twin 1800
mm diameter concrete culverts. The conveyance capacity of the replacement culverts is
approximately 29.2 m3/s. In addition to an increase in the conveyance capacity, a reduction in
flooding will also occur. There will be a reduction in the frequency of flooding and the
increased conveyance capacity will reduce the depth and velocity of overtopping during the

Regulatory event.

The individual projects evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 147
through public consultation. As such, Project No. 78 is recommended and included in the

preferred solution for the Whiskey Creek watershed.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the railway allowance and City owned lands. The proposed culvert
improvement is a Schedule A project. As such, subsequent options were not evaluated. The
culvert improvement is located on Whiskey Creek within the LSRCA Regulated area and will
require a permit from the LSRCA. It is anticipated that a self assessment will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Whiskey Creek. Additional cultural heritage,
archeological and natural heritage requirements related to the detailed design of the culvert

improvement are presented in Section 15 of this report.

Project No. 79 (Assickinack Park Centralized LID)

As discussed, locations to implement centralized LIDs to improve water quality and reduce

phosphorus loads were explored as part of this Drainage Master Plan. This includes
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implementing centralized LIDs as end-of-pipe solutions where storm sewers drain untreated

directly into watercourses and Lake Simcoe.

Currently, approximately 7 ha of local road and residential development drains via storm sewer
around Assickinack Park ultimately draining directly into Whiskey Creek untreated. An
opportunity exists to install an underground infiltration system in Assickinack Park and divert
the storm sewer through the LID for treatment. Infiltration testing completed in Assickinack
Park at the location of the proposed centralized LID confirmed that the infiltration rate (93
mm/hr) of the native soil is suitable for infiltration measures. To provide 80% TSS removal, 550
m3 of storage is required in the underground infiltration system. Implementing the
underground infiltration system will result in a phosphorus reduction of nearly 10 kg/year in
Lake Simcoe (MECP P-Tool).

Assickinack Park is located outside the significant groundwater recharge areas and outside any
Well Head Protection Areas. Also, the drainage area consists of local roads and residential
development making Assickinack Park suitable of infiltration practices. As such Project No. 79

is permitted.

The individual project evaluation completed demonstrates that the proposed impacts of Project
No. 79 outweigh the benefits. However, if a phosphorus offset is required in the Whiskey Creek

watershed, Project No. 79 should be re-evaluated in consultation with the LSRCA.

Project No. 80 (Culvert Improvement No. 60 - Huronia Rd.)

The preferred alternative solution identified in the Whiskey Creek Master Drainage Plan Update
Environmental Assessment Document (Aecom, October 2009) included improvements to the
Whiskey Creek watercourse crossing at Huronia Rd. The preferred alternative solution included
replacing the existing culvert with a 6000 mm x 1500 mm hy-span structure to provide capacity
for the 1:100-year return frequency storm peak flow. This is consistent with the City of Barrie
flow design guidelines for road crossings (Arterial - 1:100-year). The preferred approach to
address the drainage deficiencies developed in this Drainage Master Plan includes Alternative

3B - Culvert Improvements to satisfy City Design Flood Frequency

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy these criteria. The existing culvert has a
conveyance capacity of approximately 4.5 m3/s or a design flood frequency of 1:10-years. To
satisfy the design flood frequency criteria, the existing culvert can be replaced with a 10.67 m
open bottom span structure with a minimum clear height of 1.2 m. The conveyance capacity of
the replacement culvert is approximately 26.1 m3/s. In addition to an increase in the

conveyance capacity, a reduction in flooding will also occur. There will be a reduction in the
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frequency of flooding and the increased conveyance capacity will reduce the depth and

velocity of overtopping during the Regulatory event.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 60 through
public consultation. As such, Project No. 80 is recommended and included in the preferred

solution for the Whiskey Creek watershed.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance and City owned lands. However, this project does require
watercourse improvements to accommodate the proposed culvert crossing. The proposed
culvert improvement is a Schedule B project. However, as the previous preferred alternative
solution recommended as part of the Master drainage Plan included improving this culvert

crossing, subsequent options were not evaluated.

The culvert improvement is located on Whiskey Creek within the LSRCA Regulated area and
will require a permit from the LSRCA. It is anticipated that a Request for Review will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Whiskey Creek. Additional cultural heritage,
archeological and natural heritage requirements related to the detailed design of the culvert

improvement are presented in Section 15 of this report.

Project No. 81 (Watercourse Improvement No. 31 - Reach Wh-7b through 7c)

The preferred alternative solution identified in the Whiskey Creek Master Drainage Plan Update
Environmental Assessment Document (Aecom, October 2009) included improvements to the
Whiskey Creek watercourse downstream of Huronia Rd. The preferred alternative solution
included widening the floodplain and constructing a low flow channel between Huronia Rd. and
SWMF WKO1.

Whiskey Creek has meandered north downstream of Huronia Rd. and is encroaching into the
Little Ave. road allowance. An opportunity exists to realign the watercourse and armour the
channel banks with bio-engineered bank treatments to prevent erosion and further meander.

To implement Project No. 81, the City would need to acquire a portion of 205 Huronia Rd.

The individual project evaluation completed demonstrates that the proposed watercourse
improvements will have an overall positive impact on the project environments and be
beneficial to the watershed. No comments were provided regarding Project No. 81 during
public consultation. As such, Project No. 81 is recommended and included in the preferred

solution for the Whiskey Creek watershed.
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The proposed watercourse improvements are located on Whiskey Creek within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a DFO Request
for Review will be required to satisfy the requirements of the DFO for this project. The MNRF
should be consulted to establish the applicable fishery timing windows for this reach of
Whiskey Creek. Additional cultural heritage, archeological and natural heritage requirements
related to the detailed design of the watercourse improvement are presented in Section 15 of

this report.

Project No. 82 (SWMF Creation No. 26)

The creation of a SWMF in Huronia North park was identified as an opportunity to provide
water quality treatment and phosphorus reduction in the Assessment of Stormwater
Management Facilities to Reduce Phosphorus Discharges Technical Memorandum (AMEC,

October 2013). As part of this Drainage Master Plan, this opportunity was explored further.

Under existing conditions, approximately 37 ha of primarily commercial development drains to
this location and ultimately to Whiskey Creek. An opportunity exists to construct a wet pond
SWMF to attenuate peak flows, provide water quality treatment and reduce phosphorus
loadings to Whiskey Creek. A wet pond with a permanent pool of 4,600 m3 can be created to
achieve the requisite 80% TSS removal and reduce phosphorus loads downstream.
Constructing a wet pond SWMF in this location will result in a phosphorus reduction of nearly
30 kg/year in Lake Simcoe (MECP P-Tool).

An active storage volume of 7,250 m3 can be provided within the pond footprint. By combining
the active storage volume with controlled outlets (190 mm diameter orifice and 10 m overflow
weir), peak flows will be attenuated by approximately 45% during the 1:5-year design storm and
10% during the 1:100-year design storm reducing the Whiskey Creek (Reach Wh-8) existing and
future condition 1:100-year return frequency storm peak flows to 6.6 m3/s and 7.9 m3/s,

respectively.

The individual project evaluation completed demonstrates that the proposed SWMF creation
will have an overall negative impact on the project environments and not be beneficial to the

watershed. As such, Project No. 82 is not recommended within the Whiskey Creek watershed.

Project No. 83 (SWMF Retrofit No. 25 - WKO1)

SWMF WKO1 is a dry pond with total contributing area of approximately 584 ha that provides
less than 60% Total Suspended Solids (TSS) removal under existing conditions. SWMF No. 25
retrofit was identified as an opportunity to provide water quality treatment and phosphorus

reduction in the Assessment of Stormwater Management Facilities to Reduce Phosphorus

I—

7y



14.6.23

Drainage Master Plan | Class Environmental Assessment Phases1& 2 268

Discharges Technical Memorandum (AMEC, October 2013). As part of this Drainage Master

Plan, this opportunity was explored further.

There are four drainage inlets into the existing dry pond. An opportunity exists to direct the
drainage from Firman Dr. and Herrell Ave. (approximately 15 ha) into a proposed wetland cell
constructed in the base of the existing dry pond to provide water quality treatment and reduce
phosphorus loadings to Whiskey Creek. A permanent pool with 750 m3 of storage can be
created within the SWMF to achieve the requisite 80% TSS removal and reduce phosphorus
loads downstream. Constructing a wetland cell in the base of the dry pond SWMF will result in

a phosphorus reduction of nearly 7 kg/year in Lake Simcoe (MECP P-Tool).

This SWMF retrofit will not increase the active storage volume provided in the pond. As such,
this SWMF retrofit is considered a retrofit for water quality enhancement only. It is noted that

improvements to the existing outlet are not proposed.

The individual project evaluation completed demonstrates that the proposed SWMF retrofit will
have an overall positive impact on the project environments and be beneficial to the watershed.
No comments were received regarding SWMF Retrofit No. 25 through public consultation. As
such, Project No. 83 is recommended and included in the preferred solution for the Whiskey

Creek watershed.

The proposed SWMF retrofit does not require property acquisition as the works can be
completed within City owned lands. The proposed SWMF retrofit is a Schedule A+ project. As
such, subsequent options were not evaluated. The SWMF retrofit is located within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that an amendment
to the MECP Environmental Compliance Approval will also be required for this SWMF retrofit.
Additional cultural heritage, archeological and natural heritage requirements related to the

detailed design of the SWMF retrofit are presented in Section 15 of this report.

Project No. 84 (Culvert Improvement No. 62 - Little Ave.)

The preferred alternative solution identified in the Whiskey Creek Master Drainage Plan Update
Environmental Assessment Document (Aecom, October 2009) included improvements to the
Whiskey Creek watercourse crossing at Little Ave. The preferred alternative solution included
replacing the existing culvert with a 9000 mm x 1800 mm reinforced concrete box culvert to
provide capacity for the 1:100-year return frequency storm peak flow. This is consistent with
the City of Barrie flow design guidelines for road crossings (Arterial - 1:100-year). The preferred
approach to addressing the drainage deficiencies developed in this Drainage Master Plan

includes Alternative 3B - Culvert Improvements to satisfy City Design Flood Frequency.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that

the capacity of the existing culvert does not satisfy these criteria. The existing culvert has a
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conveyance capacity of approximately 16.3 m3/s or a design flood frequency of 1:25-years. To
satisfy the design flood frequency criteria, the existing culvert can be replaced with twin 7.36 m
open bottom span structures with a minimum clear height of 1.3 m. The conveyance capacity
of the replacement culvert is approximately 27.1 m3/s or a design flood frequency of 1:25-
years. The proposed culvert improvement does not meet the requisite City of Barrie flow
design guidelines for road crossings (Arterial - 1:100-year). However, a significantly larger
culvert is required to convey the 1:100-year return frequency storm peak flow. During the
1:100-year return frequency storm approximately 3.1 m3/s will overtop Little Ave. at depths
and velocities that satisfy the safe access/egress criteria for culvert crossings. Safe

access/egress is not provided during the Regional (Hurricane Hazel) storm.

Although the proposed culvert crossing does not satisfy the City’s design flood frequency
criteria, the conveyance capacity of the proposed culvert crossing is twice that of the existing
culvert crossing. In addition to an increase in the conveyance capacity, a reduction in flooding
will also occur. There will be a reduction in the frequency of flooding and the increased
conveyance capacity will reduce the depth and velocity of overtopping during the Regulatory

event.

To implement the proposed culvert improvements, watercourse improvements are required
downstream. This project is proposed in combination with Project No. 179, which includes
widening of the watercourse immediately downstream of this culvert. It is also noted that the
existing outlet controls for SWMF WKO1 are located immediately upstream of Little Ave. The

SWMF outlet controls are to remain.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 62 through
public consultation. As such, Project No. 84 is recommended and included in the preferred

solution for the Whiskey Creek watershed.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance and City owned lands. The proposed culvert
improvement is a Schedule A project. As such, subsequent options were not evaluated. The
culvert improvement is located on Whiskey Creek within the LSRCA Regulated area and will
require a permit from the LSRCA. It is anticipated that a Request for Review will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Whiskey Creek. Additional cultural heritage,
archeological and environmental requirements related to the detailed design of the culvert

improvement are presented in Section 15 of this report.
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14.6.24 Project No. 179 (Watercourse Improvement No. 32 - Reach Wh-9)

14.6.25

The preferred alternative solution identified in the Whiskey Creek Master Drainage Plan Update
Environmental Assessment Document (Aecom, October 2009) included improvements to the
Whiskey Creek watercourse downstream of Little Ave. The preferred alternative solution was to

construct a wide floodplain while maintaining a low flow channel.

An opportunity exists to complete watercourse improvements downstream of Little Ave. to
increase the conveyance capacity of the watercourse. The floodplain can be regraded
immediately downstream of Little Ave. to mimic downstream reaches and increase the capacity
of the floodplain. Similarly, the low flow channel can be reshaped and regraded to match the

downstream watercourse to improve hydraulics.

The individual project evaluation completed demonstrates that the proposed watercourse
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Watercourse Improvement No. 32
through public consultation. As such, Project No. 179 is recommended and included in the

preferred solution for the Whiskey Creek watershed.

To implement Project No. 179, the City needs to acquire 322 Little Ave. The proposed
watercourse improvement is a Schedule B project. However, the recommendations of this
Drainage Master Plan are consistent with the recommendations of the previously approved
Whiskey Creek Master Drainage Plan Update Environmental Assessment Document (Aecom,

October 2009). As such, subsequent options were not evaluated.

The proposed watercourse improvements are located on Whiskey Creek within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a DFO Reqguest
for Review will be required to satisfy the requirements of the DFO for this project. The MNRF
should be consulted to establish the applicable fishery timing windows for this reach of
Whiskey Creek. Additional cultural heritage, archeological and natural heritage requirements
related to the detailed design of the watercourse improvement are presented in Section 15 of

this report.

Project No. 85 (Culvert Improvement No. 63 - Yonge St.)

The preferred alternative solution identified in the Whiskey Creek Master Drainage Plan Update
Environmental Assessment Document (Aecom, October 2009) included improvements to the
Whiskey Creek watercourse crossing at Yonge St. The preferred alternative solution included
replacing the existing culvert with a 3600 mm x 1800 mm hy-span structure to provide capacity
for the 1:100-year return frequency storm peak flow. This is consistent with the City of Barrie
flow design guidelines for road crossings (Arterial - 1:100-year). The preferred alternative

solution also included designating the natural storage area upstream of Yonge St. as a
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stormwater management facility. The preferred approach to address the drainage deficiencies
developed in this Drainage Master Plan includes Alternative 3B - Culvert Improvements to

satisfy City Design Flood Frequency.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy these criteria. The existing culvert has a
conveyance capacity of approximately 18.5 m3/s or a design flood frequency of 1:50-years. To
satisfy the design flood frequency criteria, the existing culvert can be replaced with twin 3000
mm X 1800 mm reinforced concrete box culverts. The conveyance capacity of the replacement
culvert is approximately 38.9 m3/s. The culverts have been sized to convey the 1:100-year
return frequency storm peak flow while maximizing the storage used upstream of Yonge St. In
addition to an increase in the conveyance capacity, a reduction in flooding overtop of Yonge
St. will also occur. There will be a reduction in the frequency of flooding and the increased
conveyance capacity will reduce the depth and velocity of overtopping during the Regulatory

event such that safe access/egress is provided across Yonge St.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 63 through
public consultation. As such, Project No. 85 is recommended and included in the preferred

solution for the Whiskey Creek watershed.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance and City owned lands. The proposed culvert
improvement is a Schedule A project. As such, subsequent options were not evaluated. The
culvert improvement is located on Whiskey Creek within the LSRCA Regulated area and will
require a permit from the LSRCA. It is anticipated that a Request for Review will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Whiskey Creek. Additional cultural heritage,
archeological and natural heritage requirements related to the detailed design of the culvert

improvement are presented in Section 15 of this report.

Project No. 86 (Culvert Improvement No. 138 - Metrolink Railway Crossing)

The preferred alternative solution identified in the Whiskey Creek Master Drainage Plan Update
Environmental Assessment Document (Aecom, October 2009) included improvements to the
Whiskey Creek watercourse crossing at the Metrolink Railway. The preferred alternative
solution included replacing the existing culvert with a 3000 mm x 1800 mm hy-span structure to

convey the 1:100-year return frequency storm peak flow. The preferred approach to address
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the drainage deficiencies developed in this Drainage Master Plan includes Alternative 3A -

Culvert Improvements to satisfy previous MDP recommended design flood frequency criteria.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy these criteria. The existing culvert has a
conveyance capacity of approximately 11.3 m3/s or a design flood frequency of 1:10-years. To
satisfy the design flood frequency criteria and to maximize floodplain storage upstream of this
culvert without overtopping, the existing culvert can be replaced with a 3000 mm diameter
concrete culvert. The conveyance capacity of the replacement culvert is approximately 37.6
m3/s. In addition to an increase in the conveyance capacity, a reduction in flooding will also
occur. There will be a reduction in the frequency of flooding and the increased conveyance

capacity will reduce the depth and velocity of overtopping during the Regulatory event.

In addition to the culvert improvements, there is an opportunity to shorten the culvert and
daylight a section of Whiskey Creek as part of Project No. 86. Approximately 30 m of Whiskey
Creek may be daylighted through the implementation of Project No. 86.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 138
through public consultation. As such, Project No. 86 is recommended and included in the

preferred solution for the Whiskey Creek watershed.

The culvert is currently owned and maintained by Metrolink. It is recommended that the City
approach Metrolink with the recommended solution and discuss a cost sharing agreement as

the proposed improvements also benefit the City.

Project No. 87 (SWMF Retrofit No. 20 - WK04)

SWMF WKO04 is a wetland with a total contributing drainage area of approximately 11 ha that
provides 80% Total Suspended Solids (TSS) removal under existing conditions. SWMF No. 25
retrofit was identified as an opportunity to provide phosphorus reduction in the Assessment of
Stormwater Management Facilities to Reduce Phosphorus Discharges Technical Memorandum
(AMEC, October 2013). As part of this Drainage Master Plan, this opportunity was explored

further.

After reviewing the existing SWMF, it was determined that there is limited opportunity to
expand the wetland cell to improve the water quality treatment and phosphorus reduction
provided due to space limitations. However, it was noted that the SWMF lacks pre-treatment
in the form of a sediment forebay. As such, there is an opportunity to install a mechanical

device (oil grit separator) on the inlet storm sewer to provide pre-treatment for SWMF WKO04.
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The individual project evaluation completed demonstrates that the proposed impacts of Project
No. 87 outweigh the benefits. However, this wetland SWMF should be monitored to ensure that
wetland is functioning as designed, even in the absence of pre-treatment. If there is excessive
sediment accumulation in this wetland requiring frequent cleanout and maintenance, SWMF

Retrofit No. 20 should be re-evaluated in consultation with the LSRCA.

Project No. 88 (Culvert Improvement No. 64 - Hurst Dr.)

The preferred alternative solution identified in the Whiskey Creek Master Drainage Plan Update
Environmental Assessment Document (Aecom, October 2009) included improvements to the
Whiskey Creek watercourse crossing at Hurst Dr. The preferred alternative solution included
replacing the existing culverts with a 3000 mm x 1800 mm hy-span structure to convey the
1:100-years return frequency storm peak flow. This is consistent with the City of Barrie flow
design guidelines for road crossings (Arterial - 1:100-year). The preferred approach to address
the drainage deficiencies developed in this Drainage Master Plan includes Alternative 3B -

Culvert Improvements to satisfy City Design Flood Frequency Criteria.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy these criteria. The existing culvert has a
conveyance capacity of approximately 19.2 m3/s or a design flood frequency of 1:50-years. To
satisfy the design flood frequency criteria and to maximize floodplain storage upstream of this
culvert without overtopping, the existing culvert can be replaced with a 3600 mm x 2100 mm
concrete box culvert. The conveyance capacity of the replacement culvert is approximately
38.3 m3/s. In addition to an increase in the conveyance capacity, a reduction in flooding will
also occur. There will be a reduction in the frequency of flooding and the increased
conveyance capacity will reduce the depth and velocity of overtopping during the Regulatory

event.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 64 through
public consultation. As such, Project No. 88 is recommended and included in the preferred

solution for the Whiskey Creek watershed.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance and City owned lands. The proposed culvert
improvement is a Schedule A project. As such, subsequent options were not evaluated. The
culvert improvement is located on Whiskey Creek within the LSRCA Regulated area and will
require a permit from the LSRCA. It is anticipated that a self assessment will satisfy the

requirements of the DFO for this project. The MNRF should be consulted to establish the
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applicable fishery timing windows for this reach of Whiskey Creek. Additional cultural heritage,
archeological and natural heritage requirements related to the detailed design of the culvert

improvement are presented in Section 15 of this report.

Project No. 89 (Watercourse Improvement No. 19 - Reach Wh-10)

Bank erosion/failures were identified in Whiskey Creek (Reach Wh-10) as part of the Fluvial
Geomorphological & Threshold Assessment (Water's Edge, January 2018) completed in
support of this Drainage Master Plan. The assessment identified bank erosion at this location. It

is recommended to utilize bio-engineered bank treatment to stabilize the bank erosion.

The individual project evaluation completed demonstrates that the proposed watercourse
improvements will have an overall positive impact on the project environments and be
beneficial to the watershed. No comments were provided regarding Project No. 77 during
public consultation. As such, Project No. 77 is recommended and included in the preferred

solution for the Whiskey Creek watershed.

To implement Project No. 89, the City will need to acquire lands or interests therein (easement)
over the watercourse across 207, 211, 215, 217, 219, 221, 223 and 225 The Boulevard. The
proposed watercourse improvements are located on Whiskey Creek within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a DFO Request
for Review will be required to satisfy the requirements of the DFO for this project. The MNRF
should be consulted to establish the applicable fishery timing windows for this reach of
Whiskey Creek. Additional cultural heritage, archeological and natural heritage requirements
related to the detailed design of the watercourse improvements are presented in Section 15 of

this report.

14.6.30 Project No. 174 (Culvert Improvement No. 65 - The Boulevard)

The preferred alternative solution identified in the Whiskey Creek Master Drainage Plan Update
Environmental Assessment Document (Aecom, October 2009) included improvements to the
Whiskey Creek watercourse crossing at The Boulevard. The preferred alternative solution
included replacing the existing culvert with a 8000 mm x 1500 mm hy-span structure to convey
the 1:100-year return frequency peak flow which exceeds the City of Barrie flow design
guidelines for road crossings (Local - 1:50-year). The preferred approach to address the
drainage deficiencies developed in this Drainage Master Plan includes Alternative 3A - Culvert

Improvements to satisfy previous MDP recommended design flood frequency criteria.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy these criteria. The existing culvert has a

conveyance capacity of less than 3.0 m3/s or a design flood frequency of less than 1:2-years.
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To satisfy the design flood frequency criteria, the existing culvert can be replaced with a 10.67
m open bottom span structure with a minimum clear height of 1.7 m. The conveyance capacity
of the replacement culvert is approximately 37.3 m3/s. In addition to an increase in the
conveyance capacity, a reduction in flooding will also occur. There will be a reduction in the
frequency of flooding and the increased conveyance capacity will reduce the depth and

velocity of overtopping during the Regulatory event.

To implement the proposed culvert improvements, watercourse improvements are required
downstream from Kempenfelt Bay (Lake Simcoe) to The Boulevard. This project is proposed in
combination with Projects No. 175, 176 and 177.

Projects No. 174, 175, 176 and 177 were evaluated in combination against the trunk storm
sewer improvements developed as part of Project No. 90. Specifically, the culvert and
watercourse improvements from The Boulevard to Lake Simcoe were evaluated in combination
against Trunk Storm Sewer Improvement No. 90. Two options were developed for Project No.
174 as part of the evaluation process. Specifically, Project No. 174A proposes to upsize the
culvert crossing to convey the 1:100-year return frequency storm peak flow and Project No.
174B proposes to upsize the culvert crossing to convey 14.5 m3/s recognizing that the trunk
storm sewer proposed under Project No. 90 will divert the remaining 1:100-year return

frequency storm peak flow around The Boulevard.

The individual project evaluation completed demonstrates that culvert and watecourse
improvements (Projects No. 174A, 175, 176 and 177) produce the greatest positive overall
impact on the project environments and are most beneficial to the watershed. Comments
requesting that the drainage system downstream of Hurst Dr. be improved to reduce flooding
were received through public consultation. As such, Project No. 174A is recommended and

included in the preferred solution for the Whiskey Creek watershed.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance and City owned lands. The culvert improvement is
located on Whiskey Creek within the LSRCA Regulated area and will require a permit from the
LSRCA. It is anticipated that a Request for Review will satisfy the requirements of the DFO for
this project. The MNRF should be consulted to establish the applicable fishery timing windows
for this reach of Whiskey Creek. Additional cultural heritage, archeological and natural heritage
requirements related to the detailed design of the culvert improvement are presented in

Section 15 of this report.

Its noted that the preferred solution selected to address the drainage deficiencies from The
Boulevard to Kempenfelt Bay on Whiskey Creek (Project No. 174, 175, 176, 177) involves
significant culvert and watercourse improvements, relocation of a sewage pumping station,

property acquisition, and raising Brennan Ave. A number of constructability issues have been
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identified with the culvert improvements. As part of this Drainage Master Plan, an additional
option was identified and discussed. Specifically, the removal of Brennan Ave. which is a major
obstruction to flow through this reach of Whiskey Creek. However, this option has
transportation and emergency service implications that need to be fully considered and
evaluated. The review of the option from a transportation and emergency service perspective
is outside the scope of this study. As such, the City of Barrie may proceed with a separate
Municipal Class EA to evaluate additional options to address the drainage deficiencies from The

Boulevard to Kempenfelt Bay.

Project No. 175 (Watercourse Improvement No. 20 - Reach Wh-10)

The preferred alternative solution identified in the Whiskey Creek Master Drainage Plan Update
Environmental Assessment Document (Aecom, October 2009) included improvements to the
Whiskey Creek watercourse between Brennan Ave. and The Boulevard. The preferred

alternative solution was to widen the channel to increase conveyance capacity.

Extensive flooding is known to occur downstream of The Boulevard to Kempenflet Bay (Lake
Simcoe). The existing channel between The Boulevard and Brennan Ave. is deficient and does
not have capacity to convey the 1:100-year return frequency storm peak flows downstream

without overtopping White Oaks Rd. and flooding private property.

An opportunity exists to improve the watercourse between The Boulevard and Brennan Ave. to
convey the 1:100-year return frequency storm peak flow. The watercourse can be widened and
regraded at 0% grade from Kempenfelt Bay (Lake Simcoe) to The Boulevard to increase the
conveyance capacity of the watercourse and culvert crossings. To implement the proposed
culvert improvements (The Boulevard and Brennan Ave.), watercourse improvements are
required downstream from Kempenfelt Bay (Lake Simcoe) to The Boulevard. This project is
proposed in combination with Projects No. 174, 176 and 177. As Whiskey Creek is a cold water
fishery, a low flow channel must be incorporated into the design of the watercourse

improvements.

Projects No. 174, 175, 176 and 177 were evaluated in combination against the trunk storm
sewer improvements developed as part of Project No. 90. Specifically, the culvert and
watercourse improvements from The Boulevard to Lake Simcoe were evaluated in combination
against Trunk Storm Sewer Improvement No. 90. The individual project evaluation completed
demonstrates that culvert and watercourse improvements (Projects No. 174A, 175, 176 and
177) produce the greatest positive overall impact on the project environments and are most
beneficial to the watershed. Comments requesting that the drainage system downstream of

Hurst Dr. be improved to reduce flooding were received through public consultation. As such,
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Project No. 175 is recommended and included in the preferred solution for the Whiskey Creek

watershed.

To implement Project No. 175, the City will need to acquire lands or interests therein
(easement) over the proposed watercourse improvements. Specifically, 7 Brennan Ave. and a
portion of 199 The Boulevard will be impacted. The proposed watercourse improvement is a
Schedule B project. The recommendations of this Drainage Master Plan are consistent with the
recommendations of the previously approved Whiskey Creek Master Drainage Plan Update

Environmental Assessment Document (Aecom, October 2009).

The proposed watercourse improvements are located on Whiskey Creek within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a DFO Reqguest
for Review will be required to satisfy the requirements of the DFO for this project. The MNRF
should be consulted to establish the applicable fishery timing windows for this reach of
Whiskey Creek. Additional cultural heritage, archeological and natural heritage requirements
related to the detailed design of the watercourse improvement are presented in Section 15 of

this report.

Project No. 176 (Culvert Improvement No. 66 - Brennan Ave.)

The preferred alternative solution identified in the Whiskey Creek Master Drainage Plan Update
Environmental Assessment Document (Aecom, October 2009) included improvements to the
Whiskey Creek watercourse crossing at Brennan Ave. The preferred alternative solution
included replacing the existing culvert with a 9000 mm x 1800 mm hy-span structure to convey
the 1:100-years return frequency peak flow which exceeds the City of Barrie flow design
guidelines for road crossings (Local - 1:50-year). The preferred approach to address the
drainage deficiencies developed in this Drainage Master Plan includes Alternative 3A - Culvert

Improvements to satisfy previous MDP recommended design flood frequency criteria.

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy these criteria. The existing culvert has a
conveyance capacity of 9.8 m3/s or a design flood frequency of 1:5-years. The existing culvert
can be replaced with twin 9.14 m open bottom span structures with a minimum average clear
height of 1.3 m. The conveyance capacity of the replacement culvert is approximately 37.4
m3/s or a design flood frequency of 1:100-year. In addition to an increase in the conveyance
capacity, a reduction in flooding will also occur. There will be a reduction in the frequency of
flooding and the increased conveyance capacity will reduce the depth and velocity of

overtopping during the Regulatory event.

To accommodate the proposed structures, Brennan Ave. will need to be raised overtop of the

crossing to provide sufficient cover over the culverts. Also, to implement the proposed culvert
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improvements, watercourse improvements are required downstream from Kempenfelt Bay
(Lake Simcoe) to Brennan Ave. This project is proposed in combination with Projects No. 174,
175 and 177.

Projects No. 174, 175, 176 and 177 were evaluated in combination against the trunk storm
sewer improvements developed as part of Project No. 90. Specifically, the culvert and
watercourse improvements from The Boulevard to Lake Simcoe were evaluated in combination
against Trunk Storm Sewer Improvement No. 90. The individual project evaluation completed
demonstrates that culvert and watercourse improvements (Projects No. 174A, 175, 176 and
177) produce the greatest positive overall impact on the project environments and are most
beneficial to the watershed. Comments requesting that the drainage system downstream of
Hurst Dr. be improved to reduce flooding were received through public consultation. As such,
Project No. 175 is recommended and included in the preferred solution for the Whiskey Creek

watershed.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance and City owned lands. The proposed culvert
improvement is a Schedule A project. As such, subsequent options were not evaluated. The
culvert improvement is located on Whiskey Creek within the LSRCA Regulated area and will
require a permit from the LSRCA. It is anticipated that a Request for Review will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Whiskey Creek. Additional cultural heritage,
archeological and natural heritage requirements related to the detailed design of the culvert

improvement are presented in Section 15 of this report.

Project No. 177 (Watercourse Improvement No. 21 - Reach Wh-10)

The preferred alternative solution identified in the Whiskey Creek Master Drainage Plan Update
Environmental Assessment Document (Aecom, October 2009) included improvements to the
Whiskey Creek watercourse from Brennan Ave. to Kempenfelt Bay. The preferred alternative

solution was to widen the channel to increase conveyance capacity.

Extensive flooding is known to occur downstream of Brennan Ave. to Kempenflet Bay (Lake
Simcoe). The existing channel between Brennan Ave. and Lake Simcoe is deficient and does
not have capacity to convey the 1:100-year return frequency storm peak flows downstream

without overtopping White Oaks Rd. and flooding private property.

An opportunity exists to improve the watercourse between Brennan Ave. and Lake Simcoe to
convey the 1:100-year return frequency storm peak flow. The watercourse can be widened and
regraded at 0% grade from Kempenfelt Bay (Lake Simcoe) to The Boulevard to increase the

conveyance capacity of the watercourse and culvert crossings. This project is proposed in
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combination with Projects No. 174, 175 and 176. As Whiskey Creek is a coldwater fishery, a

low flow channel must be incorporated into the design of the watercourse improvements.

Projects No. 174, 175, 176 and 177 were evaluated in combination against the trunk storm
sewer improvements developed as part of Project No. 90. Specifically, the culvert and
watercourse improvements from The Boulevard to Lake Simcoe were evaluated in combination
against Trunk Storm Sewer Improvement No. 90. The individual project evaluation completed
demonstrates that culvert and watercourse improvements (Projects No. 174A, 175, 176 and
177) produce the greatest positive overall impact on the project environments and are most
beneficial to the watershed. Comments requesting that the drainage system downstream of
Hurst Dr. be improved to reduce flooding were received through public consultation. As such,
Project No. 175 is recommended and included in the preferred solution for the Whiskey Creek

watershed.

To implement Project No. 175, the City will need to relocate an existing sewage pumping
station, a building in Minets Point Park and the entrance to the Park to Lismer Blvd. The
proposed watercourse improvement is a Schedule B project. The recommendations of this
Drainage Master Plan are consistent with the recommendations of the previously approved
Whiskey Creek Master Drainage Plan Update Environmental Assessment Document (Aecom,

October 2009).

The proposed watercourse improvements are located on Whiskey Creek within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a DFO Reqguest
for Review will be required to satisfy the requirements of the DFO for this project. The MNRF
should be consulted to establish the applicable fishery timing windows for this reach of
Whiskey Creek. Additional cultural heritage, archeological and natural heritage requirements
related to the detailed design of the watercourse improvement are presented in Section 15 of

this report.

Project No. 90 (Trunk Storm Sewer No. 13 - Minets Point Rd. and White Oaks Rd.)

The Whiskey Creek Master Drainage Plan Update Environmental Assessment Document
(Aecom, October 2009) identified four drainage improvements on Whiskey Creek, downstream
of Hurst Dr. to increase conveyance capacity. An option exists to divert flows away from
Whiskey Creek by constructing a trunk storm sewer along Minets Point Rd. and White Oaks Rd,

thereby improving drainage conditions.

Two options were developed for this trunk storm sewer. Option 1 is to divert flows at Hurst Dr.
and construct a trunk storm sewer that ties back into Whiskey Creek upstream of Brennan Ave.
(Project No. 90A). Option 2 is to divert flows at Hurst Dr. and construct a trunk storm sewer

that outlets directly to Kempenfelt Bay (Project No. 90B).
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It is noted that Whiskey Creek is a coldwater fishery and baseflows must be maintained through
the main channel of Whiskey Creek. As such, both trunk storm sewer options have been
designed to allow baseflows/low flows to continue downstream through Whiskey Creek (Reach
Wh-10) by raising the sewers invert above the channel invert of the creek at the Hurst Dr.

crossing.

The evaluation of both options is described in the following sections.

Project No. 90A

An opportunity exists to construct a trunk storm sewer on Minets Point Rd. and White Oaks Rd
from Hurst Dr. to The Boulevard to divert flow around a reach of Whiskey Creek with active

erosion and around the deficient culvert crossing under The Boulevard.

The trunk storm sewer can be constructed commencing at the Hurst Dr. watercourse crossing,
running northeast under Minets Point Rd. and White Oaks Rd. terminating at Whiskey Creek
upstream of Brennan Ave. Due to grade constraints along White Oaks Rd., the trunk storm
sewer can be sized to divert a maximum of 60% of the 1:100-year return frequency peak flow.
A 3000 mm x 1800 mm concrete box storm sewer at a minimum slope of 1.0% is sufficient to
convey the required flow. This option will reduce the required size for the culvert underneath
The Boulevard (Culvert Improvement No. 65). However, the Brennan Ave. watercourse crossing
(Culvert Improvement No. 66), and Watercourse Improvement No. 20 and 21 would still have to

upsized to provide the full 1:100-year conveyance capacity.

The trunk storm sewer proposed does not require property acquisition as the works can be

completed within the road allowance and City owned lands.

Project No. 90B

An opportunity exists to construct a trunk storm sewer along Minets Point Rd. and White Oaks
Rd. to divert flow away from active erosion sites on Whiskey Creek and around the deficient

culvert crossings downstream of Hurst Dr.

The trunk storm sewer can be constructed commencing at the Hurst Dr. watercourse crossing,
running northwest under Minets Point Rd. and White Oaks Rd. terminating at Kempenfelt Bay.
The trunk storm sewer can be sized to divert all flows in excess of the capacity of Whiskey
Creek downstream of Hurst Dr (approximately 3.0 m3/s). A 3000 mm x 2400 mm concrete box
storm sewer at a minimum slope of 1.2% is sufficient to convey the required flow. This option
will eliminate upsizing of The Boulevard watercourse crossing (Culvert Improvement No. 65),
Brennan Ave. watercourse crossing (Culvert Improvement No. 66), and Watercourse

Improvement No. 20 and 21.
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The trunk storm sewer proposed does not require property acquisition as the works can be

completed within the road allowance and City owned lands.

Evaluation

The options were evaluated against the culvert improvements and watercourse improvements
downstream of Hurst Dr. The individual project evaluation completed demonstrates that the
both trunk storm sewer diversion options will have an overall negative impact on the project
environments. No comments were received regarding Culvert Improvement No. 65 through
public consultation. As such, Project No. 90 is not recommended for implementation within the

Whiskey Creek watershed at this time.

LOVERS CREEK WATERSHED
Project No. 95 (SWMF Retrofit No. 86 - LV16)

SWMF LV16 is a dry pond with a contributing drainage area of approximately 2.6 ha that
provides less than 60% Total Suspended Solids (TSS) removal under existing conditions. SWMF

LV16 has an active storage volume of 4,080 m3 and sufficient extended detention storage.

An opportunity exists to retrofit SWMF LV16 into a wetland to improve water quality treatment
and phosphorus removal. Excavating a permanent pool with 225 m3 of storage in the bottom
of the existing dry pond will achieve 80% TSS removal and a phosphorus reduction of nearly 3.2
kg/year in Lake Simcoe (MECP P-Tool). The proposed SWMF retrofit does not require
property acquisition as the works can be completed within the existing footprint of the SWMF

within City owned lands.

The individual project evaluation completed demonstrates that the proposed impacts of Project
No. 95 outweigh the benefits. However, if a phosphorus offset is required in the Lovers Creek

watershed, Project No. 95 should be re-evaluated in consultation with the LSRCA.

Project No. 96 (SWMF Retrofit No. 87 - LV17)

SWMF LV17 is a dry pond with a contributing drainage area of approximately 15.7 ha that
provides less than 60% Total Suspended Solids (TSS) removal under existing conditions. SWMF

LV17 has an active storage volume of 6,670 m3 and sufficient extended detention storage.

An opportunity exists to retrofit SWMF LV17 into a wetland to improve water quality treatment
and phosphorus removal. There is also an opportunity to redirect a storm sewer that currently
by-passes the SWMF into the pond, increasing the ponds contributing drainage area to
approximately 17.8 ha. Excavating a permanent pool with 1095 m3 of storage in the bottom of
the existing dry pond will achieve 80% TSS removal and a phosphorus reduction of nearly 27
kg/year in Lake Simcoe (MECP P-Tool).
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The individual project evaluation completed demonstrates that the proposed SWMF retrofit will
have an overall positive impact on the project environments and be beneficial to the watershed.
No comments were received regarding SWMF Retrofit No. 87 through public consultation. As
such, Project No. 96 is recommended and included in the preferred solution for the Lovers

Creek watershed.

The proposed SWMF retrofit does not require property acquisition as the works can be
completed within the footprint of the existing SWMF within City owned lands. The proposed
SWMEF retrofit is a Schedule A+ project. As such, subsequent options were not evaluated. The
SWMF retrofit is located within the LSRCA Regulated area and will require a permit from the
LSRCA. It is anticipated that an amendment to the MECP Environmental Compliance Approval
will also be required for this SWMF retrofit. Additional cultural heritage, archeological and
natural heritage requirements related to the detailed design of the SWMF retrofit are presented

in Section 15 of this report.

Project No. 97 (SWMF Retrofit No. 65 - LVO7)

SWMF LVO07 is a dry pond with a contributing drainage area of approximately 97 ha that
provides less than 60% Total Suspended Solids (TSS) removal under existing conditions. SWMF

LVO7 has an active storage volume of 21,760 m3 and extended detention volume of 10,020 m3.

SWMF LV07 was identified as an opportunity for enhancement in the Assessment of
Stormwater Management Facilities to Reduce Phosphorus Discharges Technical Memorandum
(AMEC, October 2013). An opportunity exists to construct an underground infiltration system
(LSRCA'’s preferred enhancement method) within the base of SWMF LV07 to provide the
requisite 80% TSS removal and reduce phosphorus loads downstream. Infiltration testing
conducted in the base of SWMF LVO07 confirms that the infiltration rate (86 mm/hr) of the
native soil is suitable for infiltration measures. To provide 80% TSS removal, 2,910 m3 of storage
is required in the underground infiltration system. Converting the dry pond into an infiltration
system will result in a phosphorus reduction of nearly 90 kg/year in Lake Simcoe (MECP P-
Tool). Excavating a sediment forebay into the base of the dry pond at the pond inlet is
recommended to provide pre-treatment and reduce sediment loads entering the underground

infiltration system.

The groundwater separation estimated from the LSRCA Simulated Groundwater Elevation
Model is greater than 2 m, the SWMF is located outside a significant groundwater recharge
area, outside a Well Head Protection Area and satisfies the peak flow control credits specified
by the LSRCA. As such, the storage volume provided underground can be considered active

storage.
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Although 2,910 m3 of additional active storage can be provided in SWMF LV07, the additional
peak flow attenuation provided is insignificant. As such, the SWMF retrofit is considered a
retrofit for water quality enhancement only. It is noted that improvements to the existing

outlet are not proposed.

The individual project evaluation completed demonstrates that the proposed SWMF retrofit will
have an overall positive impact on the project environments and be beneficial to the watershed.
No comments were received regarding SWMF Retrofit No. 65 through public consultation. As
such, Project No. 97 is recommended and included in the preferred solution for the Lovers

Creek watershed.

The SWMF retrofit proposed does not require property acquisition as the works can be
completed within the existing footprint of the pond within City owned lands. The proposed
SWMF retrofit is a Schedule A+ project. As such, subsequent options were not evaluated. The
SWMEF retrofit is located within the LSRCA Regulated area and will require a permit from the
LSRCA. It is anticipated that an amendment to the MECP Environmental Compliance Approval
will also be required for this SWMF retrofit. Additional cultural heritage, archeological and
natural heritage requirements related to the detailed design of the SWMF retrofit are presented

in Section 15 of this report.

Project No. 98 (Culvert Improvement No. 126 - BCRY Railway Crossing)

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing railway crossing culvert is deficient. When flows exceed the
capacity of the culvert, water backs up onto Lockhart Rd. flooding the roadway. As such, an
opportunity exists to replace the existing culvert to increase the conveyance capacity of the
culvert to satisfy the City of Barrie flow design guidelines for road crossings (Arterial - 1:100

year).

The existing culvert has a conveyance capacity of approximately 6.7 m3/s or a design flood
frequency of 1:25-years. To satisfy the design flood frequency criteria, the existing culvert can
be replaced with twin 2100 mm diameter concrete culverts. The conveyance capacity of the
replacement culverts is approximately 26.0 m3/s. In addition to an increase in the conveyance
capacity, a reduction in the flooding will also occur, thereby eliminating overtopping of the

Lockhart Rd. during the Regulatory storm event.

To satisfy the design flood frequency criteria, the culverts will be lowered. A driveway culvert
immediately upstream of the railway crossing will also have to be replaced with twin 2100 mm
diameter concrete culverts. Otherwise, flooding will continue on Lockhart Rd. A section of
watercourse upstream of the driveway culverts will have to regraded to tie into the proposed

culvert improvements.
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The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 126
through public consultation. As such, Project No. 98 is recommended and included in the

preferred solution for the Lovers Creek watershed.

To implement Project No. 98, the City will need to acquire lands or interests therein (easement)
on the upstream side of the culvert improvement. Specifically, a portion of 140 Lockhart Rd.
will be impacted. The proposed culvert improvement is a Schedule B project. The culvert
improvements are located on Lovers Creek within the LSRCA Regulated area and will require a
permit from the LSRCA. It is anticipated that a Request for Review will satisfy the requirements
of the DFO for this project. The MNRF should be consulted to establish the applicable fishery
timing windows for this reach of Lovers Creek. Additional cultural heritage, archeological and
natural heritage requirements related to the detailed design of the culvert improvement are

presented in Section 15 of this report.

Project No. 99 (Culvert Improvement No. 89 - Lockhart Rd.)

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing Lockhart Rd. culvert crossing does not satisfy the City’s design
flood frequency criteria (Arterial - 1:100-year). As such, an opportunity exists to replace the

existing culvert to increase the conveyance capacity of the culvert to satisfy the City’s criteria.

The existing culvert has a conveyance capacity of approximately 4.0 m3/s or a design flood
frequency of 1:5-years. To satisfy the design flood frequency criteria, the existing culvert can
be replaced with a 10.67 m open span structure with a minimum clear height of 0.7 m. The
conveyance capacity of the replacement culvert is approximately 13.5 m3/s. In addition to an
increase in the conveyance capacity, a reduction in flooding will also occur. There will be a
reduction in the frequency of flooding and the increased conveyance capacity will reduce the
depth and velocity of overtopping during the Regulatory event such that safe access/egress

will be provided across Lockhart Rd.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 89 through
public consultation. As such, Project No. 99 is recommended and included in the preferred

solution for the Lovers Creek watershed.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance and City owned lands. The proposed culvert

improvement is a Schedule A project. As such, subsequent options were not evaluated. The
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culvert improvement is located on Lovers Creek within the LSRCA Regulated area and will
require a permit from the LSRCA. It is anticipated that a self assessment will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Lovers Creek. Additional cultural heritage,
archeological and natural heritage requirements related to the detailed design of the culvert

improvement are presented in Section 15 of this report.

Project No. 101 (Culvert Improvement No. 91 - Lockhart Rd.)

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing Lockhart Rd. culvert crossing does not satisfy the City’s design
flood frequency criteria (Arterial - 1:100-year). As such, an opportunity exists to replace the

existing culvert to increase the conveyance capacity of the culvert to satisfy the City’s criteria.

The existing culvert has a conveyance capacity of approximately 38.1 m3/s or a design flood
frequency of 1:10-years. To satisfy the design flood frequency criteria, the existing culvert can
be replaced with twin 10.67 m open bottom span structure with a minimum clear height of 2 m.
The conveyance capacity of the replacement culvert is approximately 97.6 m3/s. In addition to
an increase in the conveyance capacity, a reduction in flooding will also occur. There will be a
reduction in the frequency of flooding and the increased conveyance capacity will reduce the

depth and velocity of overtopping during the Regulatory event.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 91 through
public consultation. As such, Project No. 101 is recommended and included in the preferred

solution for the Lovers Creek watershed.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance and City owned lands. The proposed culvert
improvement is a Schedule A project. As such, subsequent options were not evaluated. The
culvert improvement is located on Lovers Creek within the LSRCA Regulated area and will
require a permit from the LSRCA. It is anticipated that a Request for Review will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Lovers Creek. Additional cultural heritage,
archeological and natural heritage requirements related to the detailed design of the culvert

improvement are presented in Section 15 of this report.
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Project No. 102 (SWMF Retrofit No. 45 - LVO5)

SWMF LVO05 has been subjected to significant sedimentation in recent years. The City of Barrie
recently cleaned the accumulated sediment from the pond, however, sedimentation continues
to be anissue. As such, SWMF LVO05 represents a significant maintenance concern for the City.
Also, significant erosion is occurring along the watercourse immediately upstream of SWM
LVO05. Flow crossing Highway 400 via an existing culvert crossing is discharging at high
velocities causing bank and bed erosion within the channel downstream. The channel erosion is
exacerbating the sedimentation issue in SWMF LV05. As such, an opportunity exists to
stabilize the channel bed and banks utilizing bio-engineered bank treatments and cleanout

SWMF LVO05 reinstating it to its original condition.

An opportunity also exists to construct an energy dissipating plunge pool at the downstream
end of the culvert crossing to reduce flow velocities through the watercourse downstream.

Reducing the channel velocities will further reduce the potential for bed and bank erosion.

The individual project evaluation completed demonstrates that the proposed watercourse
improvements and SWMF cleanout will have an overall positive impact on the project
environments and be beneficial to the watershed. No comments were received regarding
Project No. 102 through public consultation. As such, Project No. 102 is recommended and

included in the preferred solution for the Lovers Creek watershed.

The watercourse improvements and SWMF cleanout proposed do not require property
acquisition as the works can be completed within City owned lands. Project No. 102 is located
on Lovers Creek within the LSRCA Regulated area and will require a permit from the LSRCA. It
is anticipated that a Request for Review will satisfy the requirements of the DFO for this
project. The MNRF should be consulted to establish the applicable fishery timing windows for
this reach of Lovers Creek. Additional cultural heritage, archeological and natural heritage
requirements related to the detailed design of the watercourse improvement and SWMF

cleanout are presented in Section 15 of this report.

Project No. 103 (Culvert Improvement No. 94 - Welham Rd.)

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing Welham Dr. culvert crossing does not satisfy the City’s design flood
frequency criteria (Collector - 1:50-year). As such, an opportunity exists to replace the existing

culvert to increase the conveyance capacity of the culvert to satisfy the City’s design criteria.

The existing culvert has a conveyance capacity of approximately 4.7 m3/s or a design flood
frequency of 1:25-years. To satisfy the design flood frequency criteria, the existing culvert can
be replaced with a 2400 mm x 1500 mm concrete box culvert. The conveyance capacity of the

replacement culvert is approximately 7.8 m3/s. In addition to an increase in the conveyance
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capacity, a reduction in flooding will also occur. There will be a reduction in the frequency of
flooding and the increased conveyance capacity will reduce the depth and velocity of

overtopping during the Regulatory event.

It is noted that the Mapleview Dr. E. and BCRY railway crossings downstream of Welham Rd.
are also deficient and the BCRY railway crossing creates a significant backwater condition
upstream that extends to Welham Rd. The backwater condition limits the conveyance capacity
of the Welham Rd. culvert crossing. As such, two options were developed to evaluate Culvert
improvements No. 94, 95 and 123. Specifically, Option 1 is to improve each culvert crossing to
satisfy the City’s design flood frequency criteria. As discussed, the existing culvert under
Welham Rd. can be replaced with a 2400 mm x 1500 mm concrete box culvert to satisfy the
City’s design criteria. Option 2 is to oversize the culvert under the BCRY railway to eliminate
the backwater condition created upstream; reducing the size of the replacement culverts

required under Welham Rd. and Mapleview Dr. E.

Under Option 2, the BRCY railway crossing culvert can be replaced with a 3000 mm diameter
concrete culvert with a capacity of 19.6 m3/s. The replacement culvert has sufficient capacity
to convey the Regional (Hurricane Hazel) storm peak flow without overtopping the railway and
eliminates the backwater condition created upstream at Welham Rd. and Mapleview Dr. E.
Eliminating the backwater condition eliminates the upstream deficiencies in the Welham Rd.
and Mapleview Dr. E. culvert crossings. As such, the existing culverts at these two locations
have sufficient capacity to satisfy the City’s design flood frequency criteria under this option

and would no longer need to be replaced.

The individual project evaluation completed for the two options developed demonstrates that
Option 2 - oversizing the BRCY railway culvert will have the greatest overall positive impact on
the project environments and be most beneficial to the watershed. No comments were
received regarding Culvert Improvements No. 94, 95 or 123 through public consultation. As
such, Option 2 (Project No. 105) is recommended and included in the preferred solution for the

Lovers Creek watershed. Project No. 94 is not included as part of the preferred solution.

Project No. 104 (Culvert Improvement No. 95 - Mapleview Dr. E.)

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing Mapleview Dr. E. culvert crossing does not satisfy the City’s design
flood frequency criteria (Arterial - 1:100-year). As such, an opportunity exists to replace the

existing culvert to increase the conveyance capacity of the culvert to satisfy the City’s criteria.

The existing culvert has a conveyance capacity of approximately 4.7 m3/s or a design flood
frequency of 1:25-years. To satisfy the design flood frequency criteria, the existing culvert can

be replaced with a 3000 mm x 2100 mm concrete box culvert. The conveyance capacity of the
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replacement culvert is approximately 7.8 m3/s. In addition to an increase in the conveyance
capacity, a reduction in flooding will also occur. There will be a reduction in the frequency of
flooding and the increased conveyance capacity will reduce the depth and velocity of

overtopping during the Regulatory event.

It is noted that the BCRY railway crossing downstream of Mapleview Dr. E. is also deficient and
the BCRY railway crossing creates a significant backwater condition upstream that extends to
Welham Rd. The backwater condition limits the conveyance capacity of the Mapleview Dr. E..
culvert crossing. As such, two options were developed to evaluate Culvert improvements No.
94, 95 and 123. Specifically, Option 1 is to improve each culvert crossing to satisfy the City’s
design flood frequency criteria. As discussed, the existing culvert under Mapleview Dr. E. can
be replaced with a 3000 mm x 2100 mm concrete box culvert to satisfy the City’s design
criteria. Option 2 is to oversize the culvert under the BCRY railway to eliminate the backwater
condition created upstream; reducing the size of the replacement culverts required under
Welham Rd. and Mapleview Dr. E.

Under Option 2, the BRCY railway crossing culvert can be replaced with a 3000 mm diameter
concrete culvert with a capacity of 19.6 m3/s. The replacement culvert has sufficient capacity
to convey the Regional (Hurricane Hazel) storm peak flow without overtopping the railway and
eliminates the backwater condition created upstream at Welham Rd. and Mapleview Dr. E.
Eliminating the backwater condition eliminates the upstream deficiencies in the Welham Rd.
and Mapleview Dr. E. culvert crossings. As such, the existing culverts at these two locations
have sufficient capacity to satisfy the City’s design flood frequency criteria under this option

and would no longer need to be replaced.

The individual project evaluation completed for the two options developed demonstrates that
Option 2 - oversizing the BRCY railway culvert will have the greatest overall positive impact on
the project environments and be most beneficial to the watershed. No comments were
received regarding Culvert Improvements No. 94, 95 or 123 through public consultation. As
such, Option 2 (Project No. 105) is recommended and included in the preferred solution for the

Lovers Creek watershed. Project No. 95 is not included as part of the preferred solution.

Project No. 105 (Culvert Improvement No. 123 - BCRY Railway Crossing)

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing railway crossing culvert does not satisfy the City’s design flood
frequency criteria for the upstream and downstream road crossings (Arterial - 1:100-year). As
such, an opportunity exists to replace the existing culvert to increase the conveyance capacity

of the culvert to satisfy the City’s design criteria.
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The existing culvert has a conveyance capacity of approximately 5.8 m3/s or a design flood
frequency of 1:25-years. The BCRY railway crossing creates a significant backwater condition
upstream that extends to Welham Rd. The backwater condition limits the conveyance capacity
of the Welham Rd. and Mapleview Dr. E. culvert crossings. As such, two options were
developed to evaluate Culvert improvements No. 94, 95 and 123. Specifically, Option 1 is to
improve each culvert crossing to satisfy the City’s design flood frequency criteria. The existing
culvert under the BCRY railway can be replaced with a 1500 mm diameter concrete culvert to
satisfy the City’s design criteria. Option 2 is to oversize the culvert under the BCRY railway to
eliminate the backwater condition created upstream; reducing the size of the replacement
culverts required under Welham Rd. and Mapleview Dr. E. The evaluation of both options is

discussed in the following sections.

Project No. 105A

To satisfy the design flood frequency criteria, the existing culvert can be replaced with a 1500
mm diameter concrete culvert. The conveyance capacity of the replacement culvert is
approximately 10.2 m3/s. In addition to an increase in the conveyance capacity, a reduction in
flooding will also occur. There will be a reduction in the frequency of flooding and the
increased conveyance capacity will reduce the depth and velocity of overtopping during the

Regulatory event.

Project No. 105B

The BRCY railway crossing culvert can be replaced with a 3000 mm diameter concrete culvert
with a capacity of 19.6 m3/s. The replacement culvert has sufficient capacity to convey the
Regional (Hurricane Hazel) storm peak flow without overtopping the railway and eliminates the
backwater condition created upstream at Welham Rd. and Mapleview Dr. E. Eliminating the
backwater condition eliminates the upstream deficiencies in the Welham Rd. and Mapleview Dr.
E. culvert crossings. As such, the existing culverts at these two locations have sufficient
capacity to satisfy the City’s design flood frequency criteria under this option and would no

longer need to be replaced.

Evaluation

The individual project evaluation completed for the two options developed demonstrates that
Project No. 105B will have the greatest overall positive impact on the project environments and
be most beneficial to the watershed. No comments were received regarding Culvert
Improvement No. 123 through public consultation. As such, Project No. 105B is recommended

and included in the preferred solution for the Lovers Creek watershed.
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The culvert improvement proposed does not require property acquisition as the works can be
completed within the railway allowance and City owned lands. The proposed culvert
improvement is a Schedule A project. As such, subsequent options were not evaluated. The
culvert improvement is located on Lovers Creek within the LSRCA Regulated area and will
require a permit from the LSRCA. It is anticipated that a self assessment will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Lovers Creek. Additional cultural heritage,
archeological and natural heritage requirements related to the detailed design of the culvert

improvement are presented in Section 15 of this report.

Project No. 106 (SWMF Retrofit No. 32 - LV12)

SWMF LV12 is a dry pond with a contributing drainage area of approximately 17 ha that
provides less than 60% Total Suspended Solids (TSS) removal under existing conditions. SWMF

LV12 has an active storage volume of 3,350 m3 and no extended detention storage.

SWMF LV12 was identified as an opportunity for enhancement in the Assessment of
Stormwater Management Facilities to Reduce Phosphorus Discharges Technical Memorandum
(AMEC, October 2013). An opportunity exists to construct an underground infiltration system
(LSRCA’s preferred enhancement method) within the base of SWMF LV12 to provide the
requisite 80% TSS removal and reduce phosphorus loads downstream. Infiltration testing
conducted in the base of SWMF LV12 confirms that the infiltration rate (72 mm/hr) of the
native soil is suitable for infiltration measures. To provide 80% TSS removal, 560 m3 of storage
is required in the underground infiltration system. Converting the dry pond into an infiltration
system will result in a phosphorus reduction of nearly 31 kg/year in Lake Simcoe (MECP P-
Tool).

The groundwater separation estimated from the LSRCA Simulated Groundwater Elevation
Model is greater than 2 m. However, the SWMF is within a significant groundwater recharge
area and Well Head Protection Area D. As such, this SWMF retrofit is not permitted.
Furthermore, the individual project evaluation completed demonstrates that Project No. 106
provides a negative overall benefit to the project environments. As such, Project No. 106 is not

permitted and not recommended for implementation within the Lovers Creek watershed.

Project No. 107 (Culvert Improvement No. 92 - Huronia Rd.)

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing Huronia Rd. culvert crossing does not satisfy the City’s design flood
frequency criteria (Arterial - 1:100-year). As such, an opportunity exists to replace the existing

culvert to increase the conveyance capacity of the culvert to satisfy the City’s design criteria.
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The existing culvert has a conveyance capacity of less than 3.0 m3/s or a design flood
frequency of less than 1:2-years. To satisfy the design flood frequency criteria, the existing
culvert can be replaced with a 3600 mm x 1500 mm concrete box culvert. The conveyance
capacity of the replacement culvert is approximately 13.3 m3/s. In addition to an increase in
the conveyance capacity, a reduction in flooding will also occur. There will be a reduction in
the frequency of flooding and the increased conveyance capacity will reduce the depth and
velocity of overtopping during the Regulatory event such that safe access/egress will be

provided across Huronia Rd.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 92 through
public consultation. As such, Project No. 107 is recommended and included in the preferred

solution for the Lovers Creek watershed.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance and City owned lands. The proposed culvert
improvement is a Schedule A project. As such, subsequent options were not evaluated. The
culvert improvement is located on Lovers Creek within the LSRCA Regulated area and will
require a permit from the LSRCA. It is anticipated that a self assessment will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Lovers Creek. Additional cultural heritage,
archeological and natural heritage requirements related to the detailed design of the culvert

improvement are presented in Section 15 of this report.

Project No. 109 (Culvert Improvement No. 99 - Ellis Dr.)

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing Ellis Dr. culvert crossing does not satisfy the City’s design flood
frequency criteria (Urban Local - 1:50-year). As such, an opportunity exists to replace the
existing culvert to increase the conveyance capacity of the culvert to satisfy the City’s design

criteria.

The existing culvert has a conveyance capacity of approximately 5.3 m3/s or a design flood
frequency of 1:10-years. To satisfy the design flood frequency criteria, the existing culvert can
be replaced with a 3000 mm x 1200 mm concrete box culvert. The conveyance capacity of the
replacement culvert is approximately 8.3 m3/s. In addition to an increase in the conveyance
capacity, a reduction in flooding will also occur. There will be a reduction in the frequency of

flooding and the increased conveyance capacity will reduce the depth and velocity of
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overtopping during the Regulatory event such that safe access/egress will be provided across
Ellis Dr.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 99 through
public consultation. As such, Project No. 109 is recommended and included in the preferred

solution for the Lovers Creek watershed.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance and City owned lands. The proposed culvert
improvement is a Schedule A project. As such, subsequent options were not evaluated. The
culvert improvement is located on Lovers Creek within the LSRCA Regulated area and will
require a permit from the LSRCA. It is anticipated that a self assessment will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Lovers Creek. Additional cultural heritage,
archeological and natural heritage requirements related to the detailed design of the culvert

improvement are presented in Section 15 of this report.

Project No. 110 (Culvert Improvement No. 98 - Welham Rd.)

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing Welham Rd. culvert crossing does not satisfy the City’s design
flood frequency criteria (Minor Collector - 1:50-year). As such, an opportunity exists to replace
the existing culvert to increase the conveyance capacity of the culvert to satisfy the City’s

design criteria.

The existing culvert has a conveyance capacity of approximately 17.7 m3/s or a design flood
frequency of 1:10-years. To satisfy the design flood frequency criteria, the existing culvert can
be replaced with twin 3000 mm x 1200 mm concrete box culverts. The conveyance capacity of
the replacement culverts is approximately 30.9 m3/s. In addition to an increase in the
conveyance capacity, a reduction in flooding will also occur. There will be a reduction in the
frequency of flooding and the increased conveyance capacity will reduce the depth and

velocity of overtopping during the Regulatory event.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 98 through
public consultation. As such, Project No. 110 is recommended and included in the preferred

solution for the Lovers Creek watershed.
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To implement Project No. 110, the City will need to acquire lands or interests therein
(easement) on the downstream side of the culvert improvement. Specifically, a portion of 455
Welham Rd. will be impacted. The proposed culvert improvement is a Schedule B project. The
culvert improvement is located on Lovers Creek within the LSRCA Regulated area and will
require a permit from the LSRCA. It is anticipated that a Request for Review will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Lovers Creek. Additional cultural heritage,
archeological and natural heritage requirements related to the detailed design of the culvert

improvement are presented in Section 15 of this report.

Project No. 111 (SWMF Retrofit No. 30 - LV02)

SWMF LVO02 is a wet pond with a contributing drainage area of approximately 212 ha that
provides less than 60% Total Suspended Solids (TSS) removal under existing conditions. SWMF

LVO02 has an active storage volume of 73,060 m3 and 46,370 m3 of extended detention storage.

SWMF LV02 was evaluated as an opportunity for enhancement in the Assessment of
Stormwater Management Facilities to Reduce Phosphorus Discharges Technical Memorandum
(AMEC, October 2013), however it was not recommended for enhancement as the SWMF is
located online and recognized as a provincially significant wetland. However, As part of this
Drainage Master Plan, the MNRF was consulted and confirmed that SWMF LV02 is not
considered a provincially significant wetland. Also, the LSRCA was consulted and noted that
the LSRCA does not generally support the construction of online SWMF’s. However, the
LSRCA recognizes the opportunity for water quality treatment and phosphorus removal in this
location. To advance any discussions regarding Project No. 111 the LSRCA requires a site walk

and a review by a natural heritage ecologist.

An opportunity exists to retrofit SWMF LV12 expanding the wet pond cell to improve water
quality treatment and phosphorus removal. Expanding the permanent pool storage volume
provided to 8,210 m3 will achieve 80% TSS removal and a phosphorus reduction of nearly 143
kg/year in Lake Simcoe (MECP P-Tool). The proposed SWMF retrofit does not require
property acquisition as the works can be completed within the existing footprint of the SWMF

within City owned lands.

The individual project evaluation completed demonstrates that the proposed SWMF retrofit will
have an overall positive impact on the project environments and be beneficial to the watershed.
No comments were received regarding SWMF Retrofit No. 30 through public consultation. As
such, Project No. 111 is recommended and included in the preferred solution for the Lovers

Creek watershed.
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The proposed SWMF retrofit does not require property acquisition as the works can be
completed within City owned lands. The proposed SWMF retrofit is a Schedule A+ project. As
such, subsequent options were not evaluated. The SWMF retrofit is located within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a DFO Request
for Review will be required to satisfy the requirements of the DFO for this project. It is
anticipated that an amendment to the MECP Environmental Compliance Approval will also be
required for this SWMF retrofit. The MNRF should be consulted to establish the applicable
fishery timing windows for the nearby tributary of Lovers Creek. Additional cultural heritage,
archeological and natural heritage requirements related to the detailed design of the SWMF

retrofit are presented in Section 15 of this report.

Project No. 112 (SWMF Retrofit No. 31 - LV03)

SWMF LV03 is a dry pond with a contributing drainage area of approximately 8 ha that
provides less than 60% Total Suspended Solids (TSS) removal under existing conditions. SWMF

LVO03 has an active storage volume of 2,063 m3 and 1,460 m3 of extended detention storage.

The retrofit of SWMF LV03 was identified as an opportunity for enhancement in the
Assessment of Stormwater Management Facilities to Reduce Phosphorus Discharges Technical
Memorandum (AMEC, October 2013). As part of this Drainage Master Plan, this opportunity

was explored further.

An opportunity exists to retrofit SWMF LV03 into a wet pond to improve water quality
treatment and phosphorus removal. Excavating a permanent pool storage volume of 2,090 m3
in the base of the existing dry pond will achieve 80% TSS removal and a phosphorus reduction

of approximately 7 kg/year in Lake Simcoe (MECP P-Tool).

The individual project evaluation completed demonstrates that the proposed SWMF retrofit will
have an overall positive impact on the project environments and be beneficial to the watershed.
No comments were received regarding SWMF Retrofit No. 31 through public consultation. As
such, Project No. 112 is recommended and included in the preferred solution for the Lovers

Creek watershed.

The proposed SWMF retrofit does not require property acquisition as the works can be
completed within City owned lands. The proposed SWMF retrofit is a Schedule A+ project. As
such, subsequent options were not evaluated. The SWMF retrofit is located within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that an amendment
to the MECP Environmental Compliance Approval will also be required for this SWMF retrofit.
Additional cultural heritage, archeological and natural heritage requirements related to the

detailed design of the SWMF retrofit are presented in Section 15 of this report.
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Project No. 113 (Culvert Improvement No. 97 - Huronia Rd.)

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing Huronia Rd. culvert crossing does not satisfy the City’s design flood
frequency criteria (Arterial - 1:100-year). As such, an opportunity exists to replace the existing

culvert to increase the conveyance capacity of the culvert to satisfy the City’s design criteria.

The existing culvert has a conveyance capacity of approximately 3.7 m3/s or a design flood
frequency of 1:2-years. To satisfy the design flood frequency criteria, the existing culvert can
be replaced with a 3000 mm x 1200 mm concrete box culvert. The conveyance capacity of the
replacement culvert is approximately 8.0 m3/s. In addition to an increase in the conveyance
capacity, a reduction in flooding will also occur. There will be a reduction in the frequency of
flooding and the increased conveyance capacity will reduce the depth and velocity of
overtopping during the Regulatory event such that safe access/egress will be provided across

Huronia Rd.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 97 through
public consultation. As such, Project No. 113 is recommended and included in the preferred

solution for the Lovers Creek watershed.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance and City owned lands. The proposed culvert
improvement is a Schedule A project. As such, subsequent options were not evaluated. The
culvert improvement is located on Lovers Creek within the LSRCA Regulated area and will
require a permit from the LSRCA. It is anticipated that a self assessment will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Lovers Creek. Additional cultural heritage,
archeological and natural heritage requirements related to the detailed design of the culvert

improvement are presented in Section 15 of this report.

Project No. 114 (Trunk Storm Sewer No. 7)

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
overland flow deficiencies exist on Esther Dr. from Dean Ave. to SWMF LV19. The depth and
velocity of overland flow exceeds the safe access/egress criteria established by the LSRCA. As
such, there is an opportunity exists to eliminate the overland flow deficiencies by replacing the

minor storm sewer system with a trunk storm sewer in this area.

The existing local storm sewer on Esther Dr. from Dean Ave. to SWMF LV19 can be replaced

with a trunk storm sewer sized to convey the 1:100-year return frequency storm peak flow. As
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a result, flooding will be reduced during minor and major storm events along Esther Dr. The
existing local storm sewer can be replaced with 1800 mm diameter to 3000 mm x 1500 mm
concrete trunk storm sewer to convey the required flow. The pond inlet can be replaced with a

twin 2400 mm x 1500 mm concrete trunk storm sewer.

The individual project evaluation completed demonstrates that the proposed trunk storm sewer
will have an overall positive impact on the project environments and be beneficial to the
watershed. No comments were received regarding Project No. 114 through public
consultation. As such, Project No. 114 is recommended and included in the preferred solution

for the Lovers Creek watershed.

It is recommended that the trunk storm sewer be constructed as part of road renewal or
reconstruction projects. Trunk Storm Sewer No. 7 is a Schedule A+ project. As such,
subsequent options were not evaluated. The trunk storm sewer is located outside the LSRCA
Regulated area and will not require a permit from the LSRCA. It is anticipated that an
amendment to the MECP Environmental Compliance Approval will be required for this project.
Additional cultural heritage, archeological and natural heritage requirements related to the

detailed design of the trunk storm sewer are presented in Section 15 of this report.

Project No. 115 (Madelaine Park Centralized LID)

As discussed, locations to implement centralized LIDs to improve water quality and reduce
phosphorus loads were explored as part of this Drainage Master Plan. This includes
implementing centralized LIDs as end-of-pipe solutions where storm sewers drain untreated

directly into watercourses and Lake Simcoe.

Currently, approximately 6 ha of local road and residential development drains via storm sewer
around Madelaine Park ultimately draining directly into Lovers Creek untreated. An
opportunity exists to install an underground infiltration system in Madelaine Park and divert the
storm sewer through the LID for treatment. Infiltration testing completed in Madelaine Park at
the location of the proposed centralized LID confirmed that the infiltration rate (80 mm/hr) of
the native soil is suitable for infiltration measures. To provide 80% TSS removal, 490 m3 of
storage is required in the underground infiltration system. Implementing the underground
infiltration system will result in @ phosphorus reduction of nearly 7 kg/year in Lake Simcoe
(MECP P-Tool).

Madelaine Park is located outside the significant groundwater recharge areas and outside any
Well Head Protection Areas. The drainage area also consists of local roads and residential
development making Madelaine Park suitable for infiltration practices. As such Project No. 115

is permitted.
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The individual project evaluation completed demonstrates that the proposed impacts of the
Madelaine Park Centralized LID outweigh the benefits. However, if a phosphorus offset is
required in the Lovers Creek watershed, the Madelaine Park centralized LID should be re-

evaluated in consultation with the LSRCA.

Project No. 129 (Kuzmich Park Centralized LID)

As discussed, locations to implement centralized LIDs to improve water quality and reduce
phosphorus loads were explored as part of this Drainage Master Plan. This includes
implementing centralized LIDs as end-of-pipe solutions where storm sewers drain untreated

directly into watercourses and Lake Simcoe.

Currently, approximately 1 ha of local road and residential development drains via storm sewer
around Kuzmich Park ultimately draining directly into Lovers Creek untreated. An opportunity
exists to install an underground infiltration system in Kuzmich Park and divert the storm sewer
through the LID for treatment. Infiltration testing completed in Kuzmich Park at the location of
the proposed centralized LID confirmed that the infiltration rate (122 mm/hr) of the native soil
is suitable for infiltration measures. To provide 80% TSS removal, 116 m3 of storage is required
in the underground infiltration system. Implementing the underground infiltration system will

result in a phosphorus reduction of nearly 1 kg/year in Lake Simcoe (MECP P-Tool).

Kuzmich Park is located outside the significant groundwater recharge areas and outside any
Well Head Protection Areas. The drainage area also consists of local roads and residential
development making Kuzmich Park suitable for infiltration practices. As such Project No. 129 is

permitted.

The individual project evaluation completed demonstrates that the proposed impacts of the
Kuzmich Park Centralized LID outweigh the benefits. However, if a phosphorus offset is
required in the Lovers Creek watershed, the Kuzmich Park centralized LID should be re-

evaluated in consultation with the LSRCA.

Project No. 116 (Golden Meadow Park Centralized LID)

As discussed, locations to implement centralized LIDs to improve water quality and reduce
phosphorus loads were explored as part of this Drainage Master Plan. This includes
implementing centralized LIDs as end-of-pipe solutions where storm sewers drain untreated

directly into watercourses and Lake Simcoe.

Currently, approximately 34 ha of local road and residential development drains via storm
sewer around Golden Meadow Park ultimately draining directly into Lovers Creek untreated.
An opportunity exists to install an underground infiltration system in Golden Meadow Park and

divert the storm sewer through the LID for treatment. Infiltration testing completed in Golden
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Meadow Park at the location of the proposed centralized LID confirmed that the infiltration rate
(72 mm/hr) of the native soil is suitable for infiltration measures. To provide 80% TSS removal,
2,380 m3 of storage is required in the underground infiltration system. Implementing the
underground infiltration system will result in a phosphorus reduction of nearly 42 kg/year in
Lake Simcoe (MECP P-Tool).

Golden Meadow Park is located outside the significant groundwater recharge areas and outside
any Well Head Protection Areas. The drainage area also consists of local roads and residential
development making Golden Meadow Park suitable for infiltration practices. As such Project

No. 116 is permitted.

The individual project evaluation completed demonstrates that the proposed impacts of the
Golden Meadow Park Centralized LID outweigh the benefits. However, if a phosphorus offset is
required in the Lovers Creek watershed, the Golden Meadow Park centralized LID should be re-

evaluated in consultation with the LSRCA.

Project No. 117 (Carter Park Centralized LID)

As discussed, locations to implement centralized LIDs to improve water quality and reduce
phosphorus loads were explored as part of this Drainage Master Plan. This includes
implementing centralized LIDs as end-of-pipe solutions where storm sewers drain untreated

directly into watercourses and Lake Simcoe.

Currently, approximately 5 ha of local road and residential development drains via storm sewer
around Carter Park ultimately draining directly into Lovers Creek untreated. An opportunity
exists to install an underground infiltration system in Carter Park and divert the storm sewer
through the LID for treatment. Infiltration testing completed in Carter Park at the location of
the proposed centralized LID confirmed that the infiltration rate (85 mm/hr) of the native soil is
suitable for infiltration measures. To provide 80% TSS removal, 314 m3 of storage is required in
the underground infiltration system. Implementing the underground infiltration system will

result in a phosphorus reduction of nearly 6 kg/year in Lake Simcoe (MECP P-Tool).

Carter Park is located outside the significant groundwater recharge areas and outside any Well
Head Protection Areas. The drainage area also consists of local roads and residential
development making Carter Park suitable for infiltration practices. As such Project No. 117 is

permitted.

The individual project evaluation completed demonstrates that the proposed impacts of the
Carter Park Centralized LID outweigh the benefits. However, if a phosphorus offset is required
in the Lovers Creek watershed, the Carter Park centralized LID should be re-evaluated in

consultation with the LSRCA.
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Project No. 118 (SWMF Retrofit No. 37 - LV10)

SWMF LV10 is a dry pond with a contributing drainage area of approximately 18 ha that
provides 60% Total Suspended Solids (TSS) removal under existing conditions. SWMF LV10 has

an active storage volume of 3,940 m3 and extended detention volume of 2,460 m3.

SWMF LV10 was identified as an opportunity for enhancement in the Assessment of
Stormwater Management Facilities to Reduce Phosphorus Discharges Technical Memorandum
(AMEC, October 2013). An opportunity exists to construct an underground infiltration system
(LSRCA’s preferred enhancement method) within the base of SWMF LV10 to provide the
requisite 80% TSS removal and reduce phosphorus loads downstream. Infiltration testing
conducted in the base of SWMF LV10 confirms that the infiltration rate (77 mm/hr) of the
native soil is suitable for infiltration measures. To provide 80% TSS removal, 436 m3 of storage
is required in the underground infiltration system. Converting the dry pond into an infiltration
system will result in a phosphorus reduction of approximately 19 kg/year in Lake Simcoe
(MECP P-Tool).

The groundwater separation estimated from the LSRCA Simulated Groundwater Elevation
Model is greater than 2 m, the SWMF is located outside a significant groundwater recharge
area, outside a Well Head Protection Area and satisfies the peak flow control credits specified
by the LSRCA. As such, the storage volume provided underground can be considered active

storage.

Although 436 m3 of additional active storage can be provided in SWMF KDO06, the additional
peak flow attenuation provided is insignificant. As such, the SWMF retrofit is considered a
retrofit for water quality enhancement only. It is noted that improvements to the existing

outlet are not proposed.

The individual project evaluation completed demonstrates that the proposed impacts of the
Project No. 118 outweigh the benefits. However, if a phosphorus offset is required in the
Lovers Creek watershed, Project No. 118 should be re-evaluated in consultation with the
LSRCA.

Project No. 119 (SWMF Retrofit No. 68 - LVO1)

SWMF LVO1l was designed as a constructed wetland with a contributing drainage area of
approximately 72 ha that provides 60% Total Suspended Solids (TSS) removal under existing
conditions. SWMF LV01 has an active storage volume of 17,150 m3 and extended detention

volume of 7,030 m3.

SWMF LV0Ol1 was identified as an opportunity for enhancement in the Assessment of

Stormwater Management Facilities to Reduce Phosphorus Discharges Technical Memorandum
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(AMEC, October 2013). However, the SWMF was incorrectly classified as a water quantity
pond only. SWMF LVO0O1 was designed as a constructed wetland with a permanent pool ranging
in depth from 0.3 m to 1.0 m (average 0.3 m). As such, water quality treatment and

phosphorus removal is provided.

When comparing the permanent pool storage volumes specified on the design drawings and
provided in the stormwater management report for SWMF LVO01 against estimated values from
the available LIDAR data (as-built condition of the pond), it was estimated that the actual
permanent pool volume provided is significantly less than the design volume. As such, an
opportunity exists to increase the permanent poll volume of the SWMF to provide the requisite

enhanced level (80% TSS) of treatment and enhanced phosphorus removal.

The SWMF can be converted into a wet pond and expanded to provide 80% TSS removal.
Specifically, the bottom of the SWMF can be excavated to a depth of 1.5 m and expanded to
provide 6,660 m3 of permanent pool storage. Expanding the permanent pool will results in a
7,780 m3 increase in active storage volume. To expand the permanent pool volume, the City
will need to acquire 277 Cox Mill Rd. Also, the existing SWMF outlet controls would need to be

relocated to accommodate the expansion.

The individual project evaluation completed demonstrates that the proposed impacts of the
SWMF retrofit outweigh the benefits. As the SWMF already provides water quality treatment

and phosphorus removal, Project No. 119 is not recommended for implementation.

Project No. 120 (Watercourse Improvement No. 22 - Reach Lo-19)

The City has identified bank erosion/failures in the lower reaches of Lovers Creek (Reach Lo-
19) causing the watercourse to meander towards Brunton Cres. If this reach is not stabilized,
there is a risk the watercourse will undercut the road. As such, there is an opportunity to
realign the watercourse and stabilize the channel banks by utilizing bio-engineered treatment

methods to prevent further erosion and migration of the watercourse.

The individual project evaluation completed demonstrates that the proposed watercourse
improvements will have an overall positive impact on the project environments and be
beneficial to the watershed. No comments were provided regarding Watercourse
Improvement No. 22 during public consultation. As such, Project No. 120 is recommended and

included in the preferred solution for the Lovers Creek watershed.

The proposed watercourse improvements are located on Lovers Creek within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a DFO Request
for Review will be required to satisfy the requirements of the DFO for this project. The MNRF

should be consulted to establish the applicable fishery timing windows for this reach of Lovers
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Creek. Additional cultural heritage, archeological and natural heritage requirements related to

the detailed design of the watercourse improvement are presented in Section 15 of this report.

Project No. 121 (Watercourse Improvement No. 23 - Reach Lo-20)

The City has identified bank erosion/failures in the lower reaches of Lovers Creek (Reach Lo-
19) causing the watercourse to meander towards and undercut Tollendal Rd. If this reach is not
stabilized, there is a risk the channel will continue to undermine the roadway. As such, there is
an opportunity to realign the watercourse and stabilize the channel banks by utilizing bio-

engineered treatment methods to prevent further erosion and migration of the watercourse.

The individual project evaluation completed demonstrates that the proposed watercourse
improvements will have an overall positive impact on the project environments and be
beneficial to the watershed. No comments were provided regarding Watercourse
Improvement No. 23 during public consultation. As such, Project No. 121 is recommended and

included in the preferred solution for the Lovers Creek watershed.

The proposed watercourse improvements are located on Lovers Creek within the LSRCA
Regulated area and will require a permit from the LSRCA. It is anticipated that a DFO Reqguest
for Review will be required to satisfy the requirements of the DFO for this project. The MNRF
should be consulted to establish the applicable fishery timing windows for this reach of Lovers
Creek. Additional cultural heritage, archeological and natural heritage requirements related to

the detailed design of the watercourse improvement are presented in Section 15 of this report.

Project No. 122 (Culvert Improvement No. 105 - Tollendal Mill Rd.)

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing Tollendal Mill Rd. culvert crossing does not satisfy the City’s design
flood frequency criteria (Minor Collector - 1:50-year). As such, an opportunity exists to replace
the existing culvert to increase the conveyance capacity of the culvert to satisfy the City’s

criteria.

The existing culvert has a conveyance capacity of approximately 34.0 m3/s or a design flood
frequency of 1:5-years. To satisfy the design flood frequency criteria, the existing culvert can
be replaced with a 10356 mm x 3892 mm Low Profile Bridge Plate culvert. The conveyance
capacity of the replacement culvert is approximately 119.3 m3/s. In addition to an increase in
the conveyance capacity, a reduction in flooding will also occur. There will be a reduction in
the frequency of flooding and the increased conveyance capacity will reduce the depth and

velocity of overtopping during the Regulatory event.

The individual project evaluation completed demonstrates that the proposed culvert

improvement will have an overall positive impact on the project environments and be beneficial
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to the watershed. No comments were received regarding Culvert Improvement No. 105
through public consultation. As such, Project No. 122 is recommended and included in the
preferred solution for the Lovers Creek watershed. It is recommended that Project No. 122 be

implemented at the same time as Project No. 121 immediately upstream.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance and City owned lands. The proposed culvert
improvement is a Schedule A project. As such, subsequent options were not evaluated. The
culvert improvement is located on Lovers Creek within the LSRCA Regulated area and will
require a permit from the LSRCA. It is anticipated that a self assessment will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Lovers Creek. Additional cultural heritage,
archeological and environmental requirements related to the detailed design of the culvert

improvement are presented in Section 15 of this report.

HEWITTS CREEK WATERSHED
Project No. 125 (Culvert Improvement No. 83 - Mapleview Dr. E.)

The preferred alternative solution identified in Hewitt’s Secondary Plan Area Subwatershed
Impact Study - Lover’s, Hewitt’'s and Sandy Cove Creeks (R.J. Burnside & Associates Limited,
September 2016) recommended upgrading of the existing 4800 mm x 1650 mm concrete box
culvert crossing at Mapleview Dr. E. with a 6.0 m open bottom span structure to increase the
conveyance capacity of the culvert to satisfy the City of Barrie flow design guidelines for road
crossings (Arterial Road - 1:100-year). The existing conditions analysis completed as part of
this Drainage Master Plan confirmed that the capacity of the existing culvert does not satisfy

these criteria.

The existing crossing has a conveyance capacity of approximately 27.9 m3/s or a design flood
frequency of 1:25-years. To satisfy the design flood frequency criteria, the existing culvert can
be replaced with a 10.67 m open span structure. The conveyance capacity of the replacement
structure is approximately 70.8 m3/s. In addition to an increase in the conveyance capacity, a
reduction in flooding will also occur. There will be a reduction in the frequency of flooding and
the increased conveyance capacity will reduce the depth and velocity of overtopping during

the Regulatory event.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 83 through
public consultation. As such, Project No. 125 is recommended and included in the preferred

solution for the Hewitt’s Creek watershed.
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As part of this Drainage Master Plan, the subject culvert crossing was identified as deficient and
improvements to the crossing are recommended as part of the preferred solution. However, the
subject culvert crossing is located in the Hewitts Secondary Planning Area. It is recommended
that the culvert improvements implement be consistent with the recommendations of the

Hewitts Secondary Plan.

Project No. 126 (Queensway/Hyde Park Centralized LID)

As discussed, locations to implement centralized LIDs to improve water quality and reduce
phosphorus loads were explored as part of this Drainage Master Plan. This includes
implementing centralized LIDs as end-of-pipe solutions where storm sewers drain untreated

directly into watercourses and Lake Simcoe.

Currently, approximately 42 ha of local road and residential development drains via storm
sewer around Queensway/Hyde Park ultimately draining directly into Hewitt’s Creek untreated.
An opportunity exists to install an underground infiltration system in Queensway/Hyde Park
and divert the storm sewer through the LID for treatment. Infiltration testing completed in
Queensway/Hyde Park at the location of the proposed centralized LID confirmed that the
infiltration rate (73 mm/hr) of the native soil is suitable for infiltration measures. To provide
80% TSS removal, 2,242 m3 of storage is required in the underground infiltration system.
Implementing the underground infiltration system will result in a phosphorus reduction of
nearly 65 kg/year in Lake Simcoe (MECP P-Tool).

Queensway/Hyde Park is located outside the significant groundwater recharge areas and
outside any Well Head Protection Areas. The drainage area also consists of primarily local
roads and residential development making Queensway/Hyde Park suitable for infiltration

practices. As such Project No. 129 is permitted.

The individual project evaluation completed demonstrates that the proposed impacts of the
Queensway/Hyde Park Centralized LID outweigh the benefits. However, if a phosphorus offset
is required in the Hewitts Creek watershed, the Queensway/Hyde Park centralized LID should

be re-evaluated in consultation with the LSRCA.

Project No. 127 (Sandringham Park Centralized LID)

As discussed, locations to implement centralized LIDs to improve water quality and reduce
phosphorus loads were explored as part of this Drainage Master Plan. This includes
implementing centralized LIDs as end-of-pipe solutions where storm sewers drain untreated

directly into watercourses and Lake Simcoe.

Currently, approximately 79 ha of local road and residential development drains via storm

sewer around Sandringham Park ultimately draining directly into Hewitt’s Creek untreated. An
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opportunity exists to install an underground infiltration system in Sandringham Park and divert
the storm sewer through the LID for treatment. Infiltration testing completed in Sandringham
Park at the location of the proposed centralized LID confirmed that the infiltration rate (77
mm/hr) of the native soil is suitable for infiltration measures. To provide 80% TSS removal,
3,900 m3 of storage is required in the underground infiltration system. However, a maximum of
2,345 m3 can be provided underground within the available footprint. Implementing the
underground infiltration system will result in a phosphorus reduction of approximately 100
kg/year in Lake Simcoe (MECP P-Tool).

Sandringham Park is located outside the significant groundwater recharge areas and well head
protection areas. However, the groundwater separation estimated from the LSRCA Simulated
Groundwater Elevation Model is less than 1 m. In addition, the contributing drainage area
includes Sandringham Dr.; a minor collector road. The City of Barrie applies salt to minor
collector roads in the winter. For these reasons, Sandringham Park is not suitable for
infiltration practices and not recommended as part of the preferred solution for the Hewitts

Creek watershed.

Project No. 128 (SWMF Creation No. 27)

This SWMF creation was also identified as an opportunity for water quality treatment and
phosphorus reduction in the Assessment of Stormwater Management Facilities to Reduce
Phosphorus Discharges Technical Memorandum (AMEC, October 2013). As part of this

Drainage Master Plan, this opportunity was explored further.

Under existing conditions, approximately 35 ha of primarily local roads and residential
development drains to this location and ultimately to Hewitts Creek. Two mechanical
treatment devices (oil grit separators) have been installed in the storm sewer network
downstream of Walnut Cres. to reduce sediment loads to Hewitts Creek. However, the
mechanical devices do not remove phosphorus from stormwater. An opportunity exists to
construct a SWMF to provide water quality treatment and reduce phosphorus loads to Hewitts
Creek.

An opportunity exists to construct a wet pond SWMF east of Walnit Cres., west of Hewitts
Creek. A wet pond with 3,117 m3 of permanent pool storage (required storage volume for 80%
TSS removal) can be constructed in this location. Constructing a wet pond SWMF in this
location will result in a phosphorus reduction of approximately 29 kg/year in Lake Simcoe
(MECP P-Tool).

A 140 mm diameter orifice (primary outlet) is required to attenuate the 25 mm storm (water
quality storm) peak flow and provide the requisite 24 hour drawdown time. During minor

storms, the SWMF will attenuate peak flows. However, the storage available in the SWMF is
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exceeded during major storm events. During major storms, an overflow spillway will be used to
discharge flow downstream. However, no peak flow attenuation will be provided during major
storm events. As such, the SWMF is considered a SWMF creation for water quality control

only.

The LSRCA was consulted regarding the construction of a wet pond SWMF at this location.
The LSRCA identified this location as wetland and within the Hewitt Creek regulated area. As
such, the LSRCA does not support the construction of a SWMF at this location.

The individual project evaluation completed demonstrates that SWMF Creation No. 27
produces a negative overall impact on the project environments. As such, Project No. 128 is

not recommended as part of the preferred solution for the Hewitts Creek watershed.

Project No. 130 (Trunk Storm Sewer No. 6)

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
overland flow deficiencies exist on Princess Margaret Gate and the north leg of Camelot Sq.
The depth and velocity of overland flow exceeds the safe access/egress criteria established by
the LSRCA. As such, there is an opportunity to eliminate the overland flow deficiencies by

replacing the minor storm sewer system with a trunk storm sewer in this area.

The existing local storm sewer on Princess Margaret Gate and Camelot Square can be replaced
from Loyalist Court to SWMF HWO06 with a trunk storm sewer sized to convey the 1:100-year
return frequency storm peak flow. As a result, flooding will be reduced during minor and major
storm events along Princess Margaret Gate and Camelot Sg. The existing local storm sewer on
Princess Margaret Gate and Camelot Square can be replaced with 1200 mm diameter, 1350 mm
diameter, and 1650 mm diameter storm sewer to convey the required flow. The pond inlet can

be replaced with a 2400 mm x 1200 mm concrete box culvert.

The individual project evaluation completed demonstrates that the proposed trunk storm sewer
will have an overall positive impact on the project environments and be beneficial to the
watershed. No comments were received regarding Project No. 130 through public consultation.
As such, Project No. 130 is recommended and included in the preferred solution for the

Hewitt’'s Creek watershed.

It is recommended that the trunk storm sewer be constructed as part of road renewal or
reconstruction projects. Trunk Storm Sewer No. 6 is a Schedule A+ project. As such,
subsequent options were not evaluated. The trunk storm sewer is located outside the LSRCA
Regulated area and will not require a permit from the LSRCA. It is anticipated that an
amendment to the MECP Environmental Compliance Approval will be required for this project.
Additional cultural heritage, archeological and natural heritage requirements related to the

detailed design of the trunk storm sewer are presented in Section 15 of this report.
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GEORGIAN CREEK WATERSHED
Project No. 133 (Strabane Park Centralized LID)

As discussed, locations to implement centralized LIDs to improve water quality and reduce
phosphorus loads were explored as part of this Drainage Master Plan. This includes
implementing centralized LIDs as end-of-pipe solutions where storm sewers drain untreated

directly into watercourses.

Currently, approximately 5 ha of local road and residential development drains via storm sewer
around Strabane Park ultimately draining directly into Georgian Creek untreated. An
opportunity exists to install an underground infiltration system in Strabane Park and divert the
storm sewer through the LID for treatment. Infiltration testing completed in Strabane Park at
the location of the proposed centralized LID confirmed that the infiltration rate (101 mm/hr) of
the native soil is suitable for infiltration measures. To provide 80% TSS removal, 243 m3 of
storage is required in the underground infiltration system. Implementing the underground
infiltration system will result in a phosphorus reduction of approximately 8 kg/year (NVCA P-
Tool).

Strabane Park is located outside any significant groundwater recharge area and outside all Well
Head Protection Areas. The drainage area also consists of primarily local roads and residential
development making Strabane Park suitable for infiltration practices. As such Project No. 133 is

permitted.

The individual project evaluation completed demonstrates that the proposed impacts of the
Strabane Park Centralized LID outweigh the benefits. However, if a phosphorus offset is
required in the Georgian Creek watershed, the Strabane Park centralized LID should be re-

evaluated in consultation with the NVCA.

Project No. 134 (SWMF Retrofit No. 76 - GRO4)

SWMF GRO04 is a dry pond with a contributing drainage area of approximately 62 ha that
provides less than 60% Total Suspended Solids (TSS) removal under existing conditions.
Overall, SWMF GR04 attenuates peak flows by 64% and 83% during the 1:5-year and 1:100-year

return frequency storm events, respectively.

An opportunity exists to retrofit SWMF GR04 into a wet pond to improve water quality
treatment and phosphorus removal. Excavating a permanent pool with 3,310 m3 of storage in
the bottom of the existing dry pond will achieve 80% TSS removal and a phosphorus reduction
of approximately 75 kg/year in the Nottawasaga River (NVCA P-Tool). There is no opportunity
to provide additional active storage volume within the SWMF. As such, the SWMF retrofit is

considered a retrofit for water quality enhancement only.
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The individual project evaluation completed demonstrates that the proposed impacts of Project
No. 134 outweigh the benefits. However, if a phosphorus offset is required in the Georgian
Creek watershed, the retrofit to SWMF GRO04 should be re-evaluated in consultation with the
NVCA.

Project No. 135 (Trunk Storm Sewer No. 3)

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
overland flow deficiencies exist on Johnson St., Grove St. E., and Hickling Tr. from SWMF GR04
to GRO1. The depth and velocity of overland flow exceeds the safe access/egress criteria
established by the NVCA. As such, there is an opportunity to eliminate the overland flow

deficiencies by replacing the minor storm sewer system with a trunk storm sewer in this area.

To address these deficiencies the recommended solution involves replacing the existing storm
sewer on Johnson St., Grove St. E., and Hickling Tr. from SWMF GR04 to GRO1 with a trunk
storm sewer sized to convey the 1:100-year return frequency storm peak flow. As a result,
flooding will be reduced during minor and major storm events. The existing local storm sewer
on Johnson St., Grove St. E., and Hickling Tr. can be replaced with a 3000 mm x 1200 mm

diameter concrete trunk storm sewer to convey the required flow.

The individual project evaluation completed demonstrates that the proposed trunk storm sewer
will have an overall neutral impact on the project environments. No comments were received
regarding Project No. 135 through public consultation. It is recommended that consideration
be given to upsizing the local storm sewer as part of future road renewal/reconstruction
projects. As such, Project No. 135 is included in the preferred solution for the Georgian Creek

watershed.

It is recommended that the trunk storm sewer be constructed as part of road renewal or
reconstruction projects. Trunk Storm Sewer No. 3 is a Schedule A+ project. As such,
subsequent options were not evaluated. A portion of the trunk storm sewer is located within
the NVCA Regulated area and will require a permit from the NVCA. It is anticipated that an
amendment to the MECP Environmental Compliance Approval will be required for this project.
Additional cultural heritage, archeological and natural heritage requirements related to the

detailed design of the trunk storm sewer are presented in Section 15 of this report.

Project No. 136 (Dunsmore Park Centralized LID)

As discussed, locations to implement centralized LIDs to improve water quality and reduce
phosphorus loads were explored as part of this Drainage Master Plan. This includes
implementing centralized LIDs as end-of-pipe solutions where storm sewers drain untreated

directly into watercourses.
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Currently, approximately 16 ha of local road and residential development drains via storm
sewer around Dunsmore Park ultimately draining directly into Georgian Creek untreated. An
opportunity exists to install an underground infiltration system in Dunsmore Park and divert the

storm sewer through the LID for treatment.

Infiltration testing completed in Dunsmore Park at the location of the proposed centralized LID
confirmed that the infiltration rate (64 mm/hr) of the native soil is suitable for infiltration
measures. To provide 80% TSS removal, 928 m3 of storage is required in the underground
infiltration system. Implementing the underground infiltration system will result in a

phosphorus reduction of nearly 15 kg/year (NVCA P-Tool).

Dunsmore Park is located outside the significant groundwater recharge areas. However,
Dunsmore Park is located in Well Head Protection Area C and the estimated groundwater
separation is less than 1 m. For these reasons, Dunsmore Park is not suitable for infiltration
practices and not recommended as part of the preferred solution for the Georgian Creek

watershed.

Project No. 137 (Trunk Storm Sewer No. 4)

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
overland flow deficiencies exist on Harrogate Ct., Johnson St., Cheltenham Rd., Larkin Dr., and
Quinlan Rd. from Dunsmore Park to Penetanguishene Rd. The depth and velocity of overland
flow exceeds the safe access/egress criteria established by the NVCA. As such, there is an
opportunity to eliminate the overland flow deficiencies by replacing the minor storm sewer

system with a trunk storm sewer in this area.

The existing local storm sewer on Harrogate Ct., Johnson St., Cheltenham Rd., Larkin Dr., and
Quinlan Rd. Dunsmore Park to Penetanguishene Rd can be replaced with a trunk storm sewer
sized to convey the 1:100-year return frequency storm peak flow. As a result, flooding will be
reduced during minor and major storm events. The existing local storm sewer can be replaced
with 1245 mm x 813 mm and 3000 mm x 1500 mm diameter concrete trunk storm sewer to

convey the required flow.

The individual project evaluation completed demonstrates that the proposed trunk storm sewer
will have an overall neutral impact on the project environments. No comments were received
regarding Project No. 137 through public consultation. It is recommended that consideration
be given to upsizing the local storm sewer as part of future road renewal/reconstruction
projects. As such, Project No. 137 is included in the preferred solution for the Georgian Creek

watershed.

It is recommended that the trunk storm sewer be constructed as part of road renewal or

reconstruction projects. Trunk Storm Sewer No. 4 is a Schedule A+ project. As such,
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subsequent options were not evaluated. A portion of the trunk storm sewer is located within
the NVCA Regulated area and will require a permit from the NVCA. It is anticipated that an
amendment to the MECP Environmental Compliance Approval will be required for this project.
Additional cultural heritage, archeological and natural heritage requirements related to the

detailed design of the trunk storm sewer are presented in Section 15 of this report.

Project No. 138 (SWMF Retrofit No. 75 - GRO1)

SWMF GRO1 is a dry pond with a contributing drainage area of approximately 135 ha that
provides less than 60% Total Suspended Solids (TSS) removal under existing conditions.
Overall, SWMF GRO1 attenuates peak flows by 44% and 53% during the 1:5-year and 1:100-year

return frequency storm events, respectively.

An opportunity exists to retrofit SWMF GRO1 into a wet pond to improve water quality
treatment and phosphorus removal. Excavating a permanent pool with 3,403 m3 of storage in
the bottom of the existing dry pond will achieve 60% TSS removal and a phosphorus reduction
of approximately 36 kg/year in the Nottawasaga River (NVCA P-Tool). There is no opportunity
to provide additional active storage volume within the SWMF. As such, the SWMF retrofit is

considered a retrofit for water quality enhancement only.

The individual project evaluation completed demonstrates that the proposed impacts of Project
No. 138 outweigh the benefits. However, if a phosphorus offset is required in the Georgian
Creek watershed, the retrofit to SWMF GRO1 should be re-evaluated in consultation with the
NVCA.

Project No. 139 (Culvert Improvement No. 82- Penetanguishene Rd.)

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing Penetaguishene Rd. culvert crossing does not satisfy the City’s
design flood frequency criteria (Arterial - 1:100-year). As such, an opportunity exists to
replace the existing culvert to increase the conveyance capacity of the culvert to satisfy the

City’s criteria.

The existing 1000 mm diameter CSP culvert crossing has a conveyance capacity of
approximately 1.9 m3/s or a design flood frequency of 1:2-years. To satisfy the design flood
frequency criteria, the existing culvert can be replaced with a 2400 mm x 1200 mm concrete
box culvert. The conveyance capacity of the replacement culvert is approximately 5.1 m3/s. In
addition to an increase in the conveyance capacity, a reduction in flooding will also occur.
There will be a reduction in the frequency of flooding and the increased conveyance capacity
will reduce the depth and velocity of overtopping during the Regulatory event such that safe

access/egress will be provided across Penetanguishene Rd.
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The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 82 through
public consultation. As such, Project No. 139 is recommended and included in the preferred

solution for the Georgian Creek watershed.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance and City owned lands. The proposed culvert
improvement is a Schedule A project. As such, subsequent options were not evaluated. The
culvert improvement is located on Georgian Creek within the NVCA Regulated area and will
require a permit from the NVCA. It is anticipated that a self assessment will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Georgian Creek. Additional cultural
heritage, archeological and natural heritage requirements related to the detailed design of the

culvert improvement are presented in Section 15 of this report.

LITTLE LAKE WATERSHED
Project No. 140 (Cartwright Park Centralized LID)

As discussed, locations to implement centralized LIDs to improve water quality and reduce
phosphorus loads were explored as part of this Drainage Master Plan. This includes
implementing centralized LIDs as end-of-pipe solutions where storm sewers drain untreated

directly into watercourses.

Currently, approximately 3 ha of local road and residential development drains via storm sewer
around Cartwright Park ultimately draining directly into Little Lake Creek untreated. An
opportunity exists to install an underground infiltration system in Cartwright Park and divert
the storm sewer through the LID for treatment. Infiltration testing completed in Cartwright
Park at the location of the proposed centralized LID confirmed that the infiltration rate (82
mm/hr) of the native soil is suitable for infiltration measures. To provide 80% TSS removal, 209
m3 of storage is required in the underground infiltration system. Implementing the
underground infiltration system will result in a phosphorus reduction of nearly 6 kg/year (NVCA
P-Tool).

Cartwright Park is located outside of any significant groundwater recharge area and outside of
any Well Head Protection Areas. The drainage area also consists of primarily local roads and
residential development making Cartwright Park suitable for infiltration practices. As such

Project No. 140 is permitted.

The individual project evaluation completed demonstrates that the proposed impacts of the

Cartwright Park Centralized LID outweigh the benefits. However, if a phosphorus offset is
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required in the Little Lake watershed, the Cartwright Park centralized LID should be re-

evaluated in consultation with the NVCA.

Project No. 141 (Trunk Storm Sewer No. 5)

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
overland flow deficiencies exist on Cardinal St. from SWMF LT02 to SWMF LTO1l. The depth
and velocity of overland flow exceeds the safe access/egress criteria established by the NVCA.
As such, there is an opportunity to eliminate the overland flow deficiencies by replacing the

minor storm sewer system with a trunk storm sewer in this area.

The existing storm sewer on Cardinal St. from SWMF LT02 to SWMF LTO01 can be replaced with
a trunk storm sewer sized to convey the 1:100-year return frequency storm peak flow. As a
result, flooding will be reduced during minor and major storm events. The existing local storm
sewer can be replaced with a twin 2400 mm x 1200 mm diameter concrete trunk storm sewer

to convey the required flow.

The individual project evaluation completed demonstrates that the proposed trunk storm sewer
will have an overall positive impact on the project environments and be beneficial to the
watershed. No comments were received regarding Project No. 141 through public consultation.
As such, Project No. 141 is recommended and included in the preferred solution for the Little

Lake watershed.

It is recommended that the trunk storm sewer be constructed as part of road renewal or
reconstruction projects. Trunk Storm Sewer No. 5 is a Schedule A+ project. As such,
subsequent options were not evaluated. It is anticipated that an amendment to the MECP
Environmental Compliance Approval will be required for this project. Additional cultural
heritage, archeological and natural heritage requirements related to the detailed design of the

trunk storm sewer are presented in Section 15 of this report.

Project No. 142 (SWMF Retrofit No. 77 - LTO1)

SWMF LTO01 is a dry pond with a contributing drainage area of approximately 107 ha that
provides less than 60% Total Suspended Solids (TSS) removal under existing conditions.
Overall, SWMF LTO1 attenuates peak flows by 27% and 9% during the 1:5-year and 1:100-year

return frequency storm events, respectively.

SWMF LT01 was identified as an opportunity for enhancement in the Assessment of
Stormwater Management Facilities to Reduce Phosphorus Discharges Technical Memorandum
(AMEC, October 2013). Also, Bank widening and aggradation was identified in the reach of
Little Lake Creek (Reach Li-1) immediately downstream of SWMF LTO1 as part of the Fluvial
Geomorphological & Threshold Assessment (Water’'s Edge, January 2018). The Little Lake
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SWM Pond LT1 Drainage Improvements: Class Environmental Assessment (Greenland
International Consulting, 2013) identified a deficiency in the active storage volume provided,
specifically the active storage volume provided in SWMF LTO1 as constructed does not satisfy
the original design criteria of the pond. Also, flooding has occurred immediately downstream
of SWMF LTO1 on 496 and 500 St. Vincent St. as a result of a deficient overland flow route and
obstructed outlets. As such, an opportunity exists to retrofit SWMF LTO1 to enhance water

quality treatment, reduce phosphorus and attenuate peak flows to reduce downstream erosion.

The preferred alternative solution recommended in the Little Lake SWM Pond LT1 Drainage
Improvements: Class Environmental Assessment (Greenland International Consulting, 2013) is
to modify SWMF LTO1 within its existing footprint. This included excavating a wet pond cell in
the base of the SWMF, increasing the extended detention storage volume and installing a low
flow outlet orifice to enhance the level of treatment provided in the pond. Also, the outlet

controls were to be replaced and the outlet spillway improved.

As part of this Drainage Master Plan, this alternative was revaluated against two new options as

follows:

1. Expand the SWMF east onto private property, install an underground infiltration system in
the base of SWMF LTO01, excavate a sediment forebay with a permanent pool into the base
of the SWMF at the pond inlet, and expand the active storage volume to reduce discharges

downstream to Little Lake Creek.

2. Expand the SWMF east onto private property, excavate a sediment forebay and wet pond
cell into the base of the SWMF at the pond inlet, and expand the active storage volume to

reduce discharges downstream to Little Lake Creek.

The evaluation of the options is discussed in the following sections.

Option 1 - SWMF Expansion and Underground Infiltration System

An opportunity exists to expand SWMF LT01 east onto 496, 500 and 504 St. Vincent St. to
install an underground infiltration system for water quality treatment and phosphorus removal,
excavate a sediment forebay into the base of the pond at the inlet, and expand the active

storage volume to attenuate peak flows and reduce downstream erosion.

Infiltration testing conducted in the base of SWMF LTO1 confirms that the infiltration rate (101
mm/hr) of the native soil is suitable for infiltration measures. To provide 80% TSS removal,
1,250 m3 of storage is required in the underground infiltration system. Converting the dry pond
into an infiltration system will result in a phosphorus reduction of approximately 94 kg/year in
Little Lake (NVCA P-Tool).
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The groundwater separation estimated is greater than 2 m, the SWMF is located outside a
significant groundwater recharge area, outside the well head protection areas and satisfies the
peak flow control credits specified by the NVCA. As such, the storage volume provided

underground can be considered active storage.

The active storage volume of the pond can also be expanded. The SWMF expansion can
increase the active storage provided to approximately 21,500 m3. The increased active storage
volume combined with the existing SWMF outlets will attenuate peak flows by 45% and 39%
during the 1:5-year and 1:100-year return frequency storm events, respectively. The reduction

in peak flows will help reduce erosion downstream in Little Lake Creek.

The existing SWMF outlet controls will remain. However, they will have to be relocated to
accommodate the SWMF expansion. As part of this option, the flooding on 496 and 500 St.

Vincent St. will be eliminated.

Option 2 - SWMF Expansion and Retrofit to Wet Pond

An opportunity exists to expand SWMF LTO1 east onto 496 and 500 St. Vincent St. and retrofit
the dry pond into a wet pond for water quality treatment and phosphorus removal, excavate a
sediment forebay into the base of the pond at the inlet for enhanced treatment and improved
maintenance, and expand the active storage volume to attenuate peak flows and reduce

downstream erosion.

To enhance the level of treatment provided to basic level treatment (60% TSS removal), 3,110
m3 of permanent pool storage is required in the wet pond cell. Converting the dry pond into a
wet pond will result in a phosphorus reduction of approximately 69 kg/year in Little Lake
(NVCA P-Tool).

The active storage volume of the pond can also be expanded. The SWMF expansion can
increase the active storage provided to approximately 19,000 m3. The increased active storage
volume combined with the existing SWMF outlets will attenuate peak flows by 45% and 39%
during the 1:5-year and 1:100-year return frequency storm events, respectively. The reduction

in peak flows will help reduce erosion downstream in Little Lake Creek.

The existing SWMF outlet controls will remain. However, they will have to be relocated to
accommodate the SWMF expansion. As part of this option, the flooding on 496 and 500 St.
Vincent St. will be eliminated.

Option 3 - MDP Recommended Improvements

As per the recommendations of the Little Lake SWM Pond LT1 Drainage Improvements: Class

Environmental Assessment (Greenland International Consulting, 2013) an opportunity exists to
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modify SWMF LTO01 within its existing footprint. The modification includes excavating a wet
pond cell in the base of the SWMF, increase the extended detention storage volume, and install
a low flow outlet orifice to enhance the level of treatment provided in the pond. Also, the

outlet controls can be replaced, and the outlet spillway improved.

The level of treatment provided will only be enhanced through this option and TSS removal will
remain at less than 60%. Although the extended detention storage volume will be increase,
there will be no resultant improvement in the peak flow attenuation provided by the SWMF.

However, as part of this option, the flooding on 496 and 500 St. Vincent St. will be eliminated.

Evaluation

The individual project evaluation completed demonstrates that Option 2 - SWMF Expansion
and Retrofit to Wet Pond will have the greatest overall positive impact on the project
environments and be most beneficial to the watershed. As such, Option 2 is recommended as
Project No. 142. Project No. 142 is recommended and included in the preferred solution for the
Little Lake watershed.

To implement the recommended solution the City will need to acquire 496 and 500 St. Vincent
St. The SWMF retrofit is located within the NVCA Regulated area and will require a permit
from the NVCA. It is anticipated that an amendment to the MECP Environmental Compliance
Approval will also be required for this SWMF retrofit. Additional cultural heritage, archeological
and natural heritage requirements related to the detailed design of the SWMF retrofit are

presented in Section 15 of this report.

Project No. 143 (Watercourse Improvement No. 24 - Reach Li-1)

Bank widening and aggradation was identified in Little Lake Creek (Reach Li-1) as part of the
Fluvial Geomorphological & Threshold Assessment (Water’s Edge, January 2018) completed in
support of this Drainage Master Plan. The assessment recommended localized bank treatments

using bio-engineering measures to address bank erosion.

The individual project evaluation completed demonstrates that the proposed watercourse
improvements will have an overall positive impact on the project environments and be
beneficial to the watershed. No comments were provided regarding Watercourse
Improvement No. 24 during public consultation. As such, Project No. 143 is recommended and

included in the preferred solution for the Little Lake Creek watershed.

The bank improvements proposed do not require property acquisition as the works can be
completed within City owned lands. The proposed watercourse improvements are located on
Little Lake Creek within the NVCA Regulated area and will require a permit from the NVCA. It

is anticipated that a Request for Review will satisfy the requirements of the DFO for this
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project. The MNRF should be consulted to establish the applicable fishery timing windows for
this reach of Little Lake Creek. Additional cultural heritage, archeological and natural heritage
requirements related to the detailed design of the watercoursel improvement are presented in

Section 15 of this report.

Project No. 144 (SWMF Retrofit No. 89 - LTO5)

SWMF LTO05 is a wet pond which provides less than 80% Total Suspended Solids (TSS) removal
under existing conditions. The permanent pool volume provided in SWMF LTO5 is unknown,
however, it’s estimated to be less than required to provide enhance level treatment. SWMF
LTO5 has an active storage volume of 630 m3 and extended detention volume of 346 m3.
Overall, SWMF LTO05 attenuates peak flows by 7% and 6% during the 1:5-year and 1:100-year
return frequency storm events, respectively. It is understood that SWMF LTO05 was designed as

a water quality SWMF only and only minor flows are directed into the pond.

An opportunity exists to expand the existing SWMF to increase the permanent pool volume to
provide the requisite 80% TSS removal. To provide 80% TSS removal, the SWMF can be
expanded to provide 2,590 m3 of permanent pool volume. In addition to the permanent pool
volume, approximately 4,090 m3 of additional active storage can be provided. The proposed
SWMF outlet controls consist of a 135 mm orifice primary low flow outlet, ditch inlet catch

basin secondary outlets, and a 4.5 m wide emergency overland flow weir.

The individual project evaluation completed demonstrates that the proposed retrofit to SWMF
LTO5 will have a negative impact on the project environments and the watershed. As such,

Project No. 144 is not recommended for implementation within the Little Lake watershed.

Project No. 145 (SWMF Retrofit No. 84 - LTGM)

SWMF LTGM is a wet pond which provides less than 80% Total Suspended Solids (TSS) removal
under existing conditions. SWMF LTGM has an existing permanent pool volume of 3,217 ms3,
active storage volume of 4,583 m3 and extended detention volume of 983 m3. Overall, SWMF
LTGM attenuates peak flows by 14% and 8% during the 1:5-year and 1:100-year return frequency
storm events, respectively. Under existing conditions SWMF LTGM has a drainage area of
approximately 8 ha. An opportunity exists to divert additional drainage into the SWMF from an

additional 41 ha and enhance the level of treatment and peak flow attenuation provided.

The SWMF may be expanded east to increase the permanent pool volume and active storage
volumes provided to 12,100 m3 and 15,530 m3, respectively. The increase in permanent pool
volume is sufficient to provide enhance level 80% TSS removal for the additional contributing
drainage area. The increase in active storage volume will attenuate peak flows by 29% and 9%

during the 1:5-year and 1:100-year return frequency storm events, respectively.
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The individual project evaluation completed demonstrates that the proposed SWMF retrofit will
have an overall positive impact on the project environments and be beneficial to the watershed.
No comments were provided regarding SWMF Retrofit No. 84 during public consultation. As
such, Project No. 145 is recommended and included in the preferred solution for the Little Lake

Creek watershed.

The SWMF retrofit requires the acquisition lands, specifically a portion of 509 Bayfield St. It is
anticipated that an amendment the SWMF’s existing Environmental Compliance Approval will
be required from the MECP. Additional cultural heritage, archeological and natural heritage
requirements related to the detailed design of the SWMF retrofit are presented in Section 15 of

this report.

Project No. 178 (SWMF Retrofit No. 91 - LT04)

SWMF LT04 is a wet pond which provides less 60% Total Suspended Solids (TSS) removal under
existing conditions. The permanent pool and extended detention volumes provided in SWMF
LTO4 are 7,925 m3 and 15,900 m3, respectively. Overall, SWMF LT04 attenuates peak flows by

92% and 84% during the 1:5-year and 1:100-year return frequency storm events, respectively.

An opportunity exists to expand the existing SWMF to increase the permanent pool volume to
provide the requisite 80% TSS removal in combination with SWMF LTGM. To provide 80% TSS
removal, the SWMF can be expanded to provide 9,075 m3 of permanent pool volume. Cell 1 of
SWMF LT04 can be expanded to the north and excavated deeper to provide the increased
permanent pool volume. Although the permanent pool volume can be expanded, the active

storage volume is sufficient and no additional active storage is proposed.

The individual project evaluation completed demonstrates that the proposed retrofit to SWMF
LTO4 will have a negative impact on the project environments and the watershed. As such,

Project No. 178 is not recommended for implementation within the Little Lake watershed.
BEAR CREEK WATERSHED

Project No. 147 (Lougheed Park Centralized LID)

As discussed, locations to implement centralized LIDs to improve water quality and reduce
phosphorus loads were explored as part of this Drainage Master Plan. This includes
implementing centralized LIDs as end-of-pipe solutions where storm sewers drain untreated

directly into watercourses.

Currently, approximately 15 ha of local road and residential development drains via storm

sewer around Lougheed Park ultimately draining directly into Bear Creek untreated. An
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opportunity exists to install an underground infiltration system in Lougheed Park and divert the

storm sewer through the LID for treatment.

Infiltration testing completed in Lougheed Park at the location of the proposed centralized LID
confirmed that the infiltration rate (64 mm/hr) of the native soil is suitable for infiltration
measures. To provide 80% TSS removal, 1,000 m3 of storage is required in the underground
infiltration system. Implementing the underground infiltration system will result in a

phosphorus reduction of approximately 28 kg/year in Bear Creek (NVCA P-Tool).

Lougheed Park is located outside of any significant groundwater recharge area and outside of
any Well Head Protection Areas. The drainage area also consists of primarily local roads and
residential development making Lougheed Park suitable for infiltration practices. As such

Project No. 147 is permitted.

The individual project evaluation completed demonstrates that the proposed impacts of the
Lougheed Park Centralized LID outweigh the benefits. However, if a phosphorus offset is
required in the Bear Creek watershed, the Lougheed Park centralized LID should be re-

evaluated in consultation with the NVCA.

Project No. 148 (Wessenger Park Centralized LID)

As discussed, locations to implement centralized LIDs to improve water quality and reduce
phosphorus loads were explored as part of this Drainage Master Plan. This includes
implementing centralized LIDs as end-of-pipe solutions where storm sewers drain untreated

directly into watercourses.

Currently, approximately 9 ha of local road and residential development drains via storm sewer
around Wessenger Park ultimately draining directly into Bear Creek untreated. An opportunity
exists to install an underground infiltration system in Wessenger Park and divert the storm

sewer through the LID for treatment.

Infiltration testing completed in Wessenger Park at the location of the proposed centralized LID
confirmed that the infiltration rate (57 mm/hr) of the native soil is suitable for infiltration
measures. To provide 80% TSS removal, 635 m3 of storage is required in the underground
infiltration system. Implementing the underground infiltration system will result in a

phosphorus reduction of nearly 17 kg/year in Bear Creek (MECP P-Tool).

Wessenger Park is located outside of any significant groundwater recharge area and outside of
any Well Head Protection Areas. The drainage area also consists of primarily local roads and
residential development making Wessenger Park suitable for infiltration practices. As such

Project No. 148 is permitted.
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The individual project evaluation completed demonstrates that the proposed impacts of the
Wessenger Park Centralized LID outweigh the benefits. However, if a phosphorus offset is
required in the Bear Creek watershed, the Wesseneger Park centralized LID should be re-

evaluated in consultation with the NVCA.

Project No. 149 (Bear Creek Park Centralized LID)

As discussed, locations to implement centralized LIDs to improve water quality and reduce
phosphorus loads were explored as part of this Drainage Master Plan. This includes
implementing centralized LIDs as end-of-pipe solutions where storm sewers drain untreated

directly into watercourses.

Currently, approximately 73 ha of local road and residential development drains via storm
sewer around Bear Creek Park ultimately draining directly into Bear Creek untreated. An
opportunity exists to install an underground infiltration system in Bear Creek Park and divert

the storm sewer through the LID for treatment.

Infiltration testing completed in Bear Creek Park at the location of the proposed centralized LID
confirmed that the infiltration rate (64 mm/hr) of the native soil is suitable for infiltration
measures. To provide 80% TSS removal, 4,600 m3 of storage is required in the underground
infiltration system. Implementing the underground infiltration system will result in a

phosphorus reduction of nearly 130 kg/year in Bear Creek (MECP P-Tool).

Bear Creek Park is located outside of any significant groundwater recharge area and outside of
any Well Head Protection Areas. The drainage area also consists of primarily local roads and
residential development making Bear Creek Park suitable for infiltration practices. As such

Project No. 149 is permitted.

The individual project evaluation completed demonstrates that the proposed impacts of the
Bear Creek Park Centralized LID outweigh the benefits. However, if a phosphorus offset is
required in the Bear Creek watershed, the Bear Creek Park centralized LID should be re-

evaluated in consultation with the NVCA.

Project No. 150 (SWMF Retrofit No. 61 - BRO8b)

SWMF BRO8b is a wet pond which provides less than 80% Total Suspended Solids (TSS)
removal under existing conditions. SWMF BRO08b has an existing permanent pool volume of
2,649 m3 active storage volume of 33,210 m3 and extended detention volume of 18,336 m3.
Overall, SWMF BRO8b attenuates peak flows by 80% and 76% during the 1:5-year and 1:100-year

return frequency storm events, respectively.
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An opportunity exists to expand the existing SWMF to increase the permanent pool volume to
provide the requisite 80% TSS removal and reduce phosphorus loads downstream. To provide
80% TSS removal, 5,314 m3 of storage is required. Expanding the pond footprint will increase

the permanent pool volume to 5,314 m3 to satisfy the water quality treatment requirements.

Although some additional active storage will be provided in SWMF BR08 by expanding the
permanent pool, the additional peak flow attenuation provided is insignificant. As such, the
SWMEF retrofit is considered a retrofit for water quality enhancement only. It is noted that

improvements to the existing outlet are not proposed.

The individual project evaluation completed demonstrates that the proposed retrofit to SWMF
BRO8b will have a positive impact on the project environments and the watershed. No
comments were received regarding SWMF Retrofit No. 61 during public consultation. As such,
Project No. 150 is recommended and included in the preferred solution for the Bear Creek

watershed.

No property acquisition is required as part of Project No. 150 as the works can be completed
within the existing footprint of the pond within City owned lands. The proposed SWMF retrofit
is a Schedule A+ project. SWMF BRO08b is within the NVCA Regulated area and will require a
permit from the NVCA. It is anticipated that an amendment the SWMF’s existing
Environmental Compliance Approval will be required from the MECP. Additional cultural
heritage, archeological and natural heritage requirements related to the detailed design of the

SWMEF retrofit are presented in Section 15 of this report.

Project No. 151 (SWMF Retrofit No. 69 - BR13)

SWMF BR13 is a dry pond which provides less than 60% water quality treatment under existing
conditions. Overall, SWMF BR13 attenuates peak flows by 46% and 32% during the 1:5-year and
1:100-year return frequency storm events, respectively. It is noted that no deficiencies have

been identified in the conveyance systems downstream.

An opportunity exists to convert SWMF BR13 into a wet pond by expanding on the existing
SWMF to provide a permanent pool volume for water quality treatment. Additional active
storage will also be provided. To provide 80% TSS removal for the nearly 79 ha drainage area,
8,072 m3 of storage is required. Expanding the pond footprint will increase the permanent pool

volume to 8,072 m3 to satisfy the water quality treatment requirements.

The proposed SWMF outlet controls consist of a 220 mm orifice, a double ditch inlet
catchbasin, and a 15 m wide emergency overland flow weir. The wet pond will provide peak
flow attenuation and control for the 1:2-year through 1:100-year frequency storm events. The
SWMF retrofit will improve attenuated peak flows by 35% and 23% during the 1:5-year and

1:100-year return frequency storm events, respectively.
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To provide the requisite permanent pool storage volume, the SWMF would have to be
expanded onto 183, 185, 189 and 191 Ardagh Rd., nearly doubling the size of SWMF BR13.

The individual project evaluation completed demonstrates that the proposed retrofit to SWMF
BR13 will have a negative impact on the project environments and the watershed. As such,

Project No. 151 is not recommended for implementation within the Bear Creek watershed.

Project No. 152 (SWMF Retrofit No. 90 - BR14)

SWMF BR14 is a wet pond which provides less than 60% water quality treatment under existing
conditions. Overall, SWMF BR14 attenuates peak flows by 49% and 36% during the 1:5-year and

1:100-year return frequency storm events, respectively.

An opportunity exists to regrade the existing SWMF to provide additional permanent pool
volume for water quality treatment. Additional active storage will not be provided. To provide
80% TSS removal for the nearly 50 ha drainage area, 5,564 m3 of storage is required. Regrading
the pond will increase the permanent pool volume to 5,564 m3 to satisfy the water quality

treatment requirements.

The individual project evaluation completed demonstrates that the proposed retrofit to SWMF
BR14 will have a negative impact on the project environments and the watershed. As such,

Project No. 152 is not recommended for implementation within the Bear Creek watershed.

Project No. 153 (SWMF Retrofit No. 62 - BRO5)

SWMF BRO5 is a dry pond which provides less than 60% water quality treatment under existing
conditions. Overall, SWMF BRO5 attenuates peak flows by 77% and 82% during the 1:5-year and

1:100-year return frequency storm events, respectively.

An opportunity exists to convert SWMF BRO5 into a wet pond by regrading the existing SWMF
to provide a permanent pool volume for water quality treatment. To provide 70% TSS removal
for the nearly 19 ha drainage area, 1,108 m3 of storage is required. Excavating a permanent
pool cell in the bottom of the pond within the existing SWMF footprint will create a permanent
pool volume to 1,108 m3 to satisfy the water quality treatment requirements. No additional

active storage will be provided and the existing SWMF outlet controls will remain.

The individual project evaluation completed demonstrates that the proposed impacts of Project
No. 153 outweigh the benefits. As such, Project No. 152 is not recommended for

implementation within the Bear Creek watershed.
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Project No. 154 (Culvert Improvement No. 78 - Ardagh Rd.)

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy the City of Barrie flow design guidelines for
road crossings (Arterial Road - 1:100-year). The preferred approach to address the drainage
deficiencies developed in this Drainage Master Plan includes Alternative 3B to satisfy previous

MDP recommended design flood frequency criteria.

The existing 750 mm diameter CSP culvert crossing has a conveyance capacity of
approximately 1.9 m3/s or a design flood frequency of 1:50-years. To satisfy the design flood
frequency criteria, the existing culvert can be replaced with a 900 mm diameter concrete
culvert. The conveyance capacity of the replacement structure is approximately 2.3 m3/s. In
addition to an increase in the conveyance capacity, a reduction in flooding will also occur.
There will be a reduction in the frequency of flooding and the increased conveyance capacity

will reduce the depth and velocity of overtopping during the Regulatory event.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall positive impact on the project environments and be beneficial
to the watershed. No comments were received regarding Culvert Improvement No. 78 through
public consultation. As such, Project No. 154 is recommended and included in the preferred

solution for the Bear Creek watershed.

The culvert improvement proposed does not require property acquisition as the works can be
completed within the road allowance and City owned lands. The proposed culvert
improvement is a Schedule A project. As such, subsequent options were not evaluated. The
culvert improvement is located on Bear Creek (Be-14) within the NVCA Regulated area and will
require a permit from the NVCA. It is anticipated that a self assessment will satisfy the
requirements of the DFO for this project. The MNRF should be consulted to establish the
applicable fishery timing windows for this reach of Bear Creek. Additional cultural heritage,
archeological and natural heritage requirements related to the detailed design of the culvert

improvement are presented in Section 15 of this report.

Project No. 155 (Watercourse Improvement No. 33 - Reach Be-14)

Basal erosion and knickpoints were identified in this reach of Bear Creek (Reach Be-14) as part
of the Fluvial Geomorphological & Threshold Assessment (Water's Edge, January 2018)
completed in support of this Drainage Master Plan. The assessment recommends mitigating
further knickpoint development by improving the channel capacity in a manner that the
watercourse still has access to its existing floodplain. Existing knickpoint stabilisation can be

achieved by regrading and providing scour treatment to the downstream scour pool for this
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section of Bear Creek. In this Drainage Master Plan, bio-engineered scour treatment is

recommended to stabilize the existing bed scour.

The individual project evaluation completed demonstrates that the proposed watercourse
improvements will have an overall positive impact on the project environments and be
beneficial to the watershed. No comments were provided regarding Watercourse
Improvement No. 33 during public consultation. As such, Project No. 155 is recommended and

included in the preferred solution for the Bear Creek watershed.

The watercourse improvements proposed do not require property acquisition as the works can
be completed within City owned lands. The proposed watercourse improvements are located
on Bear Creek within the NVCA Regulated area and will require a permit from the NVCA. It is
anticipated that a DFO Request for Review will be required to satisfy the requirements of the
DFO for this project. The MNRF should be consulted to establish the applicable fishery timing
windows for this reach of Bear Creek. Additional cultural heritage, archeological and natural
heritage requirements related to the detailed design of the watercourse improvement are

presented in Section 15 of this report.

Project No. 156 (Culvert Improvement No. 134 - BCRY Railway Crossing)

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy the City of Barrie flow design guidelines for
railway crossings (Railway Crossing - 1:50-year). The preferred approach to address the
drainage deficiencies developed in this Drainage Master Plan includes Alternative 3A to satisfy

previous MDP recommended design flood frequency criteria.

The existing 500 mm diameter CSP culvert crossing has a conveyance capacity of less than 0.2
m3/s or a design flood frequency of less than 1:2-years. To satisfy the design flood frequency
criteria, the existing culvert would need to be replaced with a significantly larger culvert.
However, due to site constraints (depth of cover), improvements to the crossing are limited.
The existing culvert can be replaced with three 525 mm diameter HDPE culverts to improve the
conveyance capacity. The conveyance capacity of the replacement structure is approximately
0.2 m3/s. This improvement does not satisfy the City’s design frequency criteria. However, the
improvement does increase the conveyance capacity of the culvert and will reduce the

frequency of flooding over the railway.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall negative impact on the project environments and will not be
beneficial to the watershed. As such, Project No. 156 is not recommended and is not included

in the preferred solution for the Bear Creek watershed at this time. However, if in the future an
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opportunity presents itself to raise the grade of the railway then Project No. 156 should be

revaluated.

Project No. 157 (Culvert Improvement No. 80 - Count Rd. 27)

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
the capacity of the existing culvert does not satisfy the City of Barrie flow design guidelines for
road crossings (Local Road - 1:50-year). The preferred approach to address the drainage
deficiencies developed in this Drainage Master Plan includes Alternative 3A to satisfy previous

MDP recommended design flood frequency criteria.

The existing 500 mm diameter CSP culvert crossing has a conveyance capacity of less than 0.3
m3/s or a design flood frequency of less than 1:2-years. To satisfy the design flood frequency
criteria, the existing culvert would need to be replaced with a significantly larger culvert.
However, due to site constraints (depth of cover), improvements to the crossing are limited.
The existing culvert can be replaced with three 525 mm diameter HDPE culverts to improve the
conveyance capacity. The conveyance capacity of the replacement structure is approximately
1.1 m3/s. This improvement does not satisfy the City’s design frequency criteria. However, the
improvement does increase the conveyance capacity of the culvert and will reduce the

frequency of flooding over the railway.

The individual project evaluation completed demonstrates that the proposed culvert
improvement will have an overall negative impact on the project environments and will not be
beneficial to the watershed. As such, Project No. 157 is not recommended and is not included
in the preferred solution for the Bear Creek watershed at this time. However, if in the future an
opportunity presents itself to raise the grade of County Rd. 127 then Project No. 157 should be

revaluated.

JOHNSON DRAINAGE AREA
Project No. 159 (Trunk Storm Sewer No. 8)

The existing conditions analysis completed as part of this Drainage Master Plan confirmed that
overland flow deficiencies exist on Johnson St. from Steel St. to Kempenfelt Bay (Lake
Simcoe). The depth and velocity of overland flow exceeds the safe access/egress criteria
established by the LSRCA. As such, there is an opportunity to eliminate the overland flow

deficiencies by replacing the minor storm sewer system with a trunk storm sewer in this area.

The existing storm sewer on Johnson St. from Steel St. to Lake Simcoe can be replaced with a
trunk storm sewer sized to convey the 1:100-year return frequency storm peak flow. As a

result, flooding will be reduced during minor and major storm events. The existing local storm
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sewer can be replaced with trunk storm sewer ranging from 900 mm diameter to 2000 mm x

1800 mm concrete trunk storm sewer to convey the required flow.

The individual project evaluation completed demonstrates that the proposed trunk storm sewer
will have an overall positive impact on the project environments and be beneficial to the
watershed. As such, Project No. 159 is recommended and included in the preferred solution for
the Johnson Drainage Area. No comments were received regarding Project No. 159 through

public consultation.

It is recommended that the trunk storm sewer be constructed as part of road renewal or
reconstruction projects. Trunk Storm Sewer No. 8 is a Schedule A+ project. As such,
subsequent options were not evaluated. The proposed trunk storm sewer will outlet directly to
Lake Simcoe and will require a permit from the LSRCA. It is anticipated that a Request for
Review will satisfy the requirements of the DFO for this project. It is anticipated that an
amendment to the MECP Environmental Compliance Approval will be required for this project.
Additional cultural heritage, archeological and natural heritage requirements related to the

detailed design of the trunk storm sewer are presented in Section 15 of this report.

Project No. 160 (Shoreview Park Centralized LID)

As discussed, locations to implement centralized LIDs to improve water quality and reduce
phosphorus loads were explored as part of this Drainage Master Plan. This includes
implementing centralized LIDs as end-of-pipe solutions where storm sewers drain untreated

directly into watercourses.

Currently, approximately 20 ha of local road and residential development drains via storm
sewer around Shoreview Park ultimately draining directly into Lake Simcoe. An opportunity
exists to install an underground infiltration system in Shoreview Park and divert the storm

sewer through the LID for treatment.

Infiltration testing completed in Shoreview Park at the location of the proposed centralized LID
confirmed that the infiltration rate (104 mm/hr) of the native soil is suitable for infiltration
measures. To provide 80% TSS removal, 950 m3 of storage is required in the underground
infiltration system. Implementing the underground infiltration system will result in a

phosphorus reduction of approximately 29 kg/year (MECP P-Tool).

Shoreview Park is located outside the significant groundwater recharge areas. However,
Shoreview Park is located in Well Head Protection Area D. As per the recommendations of the
Low Impact Development Stormwater Management Planning and Design Guide and City of
Barrie Infiltration Low Impact Development Screening Process document, infiltration-based
practices are permitted in Well Head Protection Area D when the contributing drainage area

consists of local roads and residential development. As such Project No. 160 is permitted.
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The individual project evaluation completed demonstrates that the proposed impacts of the
Shoreview Park Centralized LID outweigh the benefits. However, if a phosphorus offset is
required in the Johnson drainage area, the Shoreview Park centralized LID should be re-

evaluated in consultation with the LSRCA.

NELSON DRAINAGE AREA
Project No. 180 (Trunk Storm Sewer No. 12)

Currently, there is no minor drainage system on Blake St. from Johnson St. to Puget St. and the
major drainage system is deficient. During storm events surface runoff spills south through
private property to Shanty Bay Rd. As such, there is an opportunity to install a trunk storm

sewer on Blake St. to service the area and eliminate the overland flow deficiencies.

To address these deficiencies a trunk storm sewer can be installed on Blake St. from
Downsview Dr. to Puget St.. 600 mm diameter to 750 mm diameter storm sewer can be
installed underneath the roadway to convey the requisite flow. The storm sewer can be tied
into the existing storm sewer on Puget St. which will convey the flow downstream to Lake
Simcoe. It has been confirmed through hydraulic analysis that the existing Puget St. storm

sewer has capacity to convey the additional flows.

The individual project evaluation completed demonstrates that the proposed trunk storm sewer
will have a positive impact on the project environments and the watershed. As such, Project
No. 180 is recommended and included in the preferred solution for the Nelson Drainage Area. It
is recommended that the trunk storm sewer be constructed as part of road renewal or

reconstruction projects.

Project No. 180 does not require property acquisition as the works can be completed in the
road allowance. Trunk Storm Sewer No. 5 is a Schedule A+ project. As such, subsequent
options were not evaluated. It is anticipated that an amendment to the MECP Environmental
Compliance Approval will be required for this project. Additional cultural heritage,
archeological and natural heritage requirements related to the detailed design of the trunk

storm sewer are presented in Section 15 of this report.
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Preferred Solution / Individual Drainage
Projects

The general recommendations applicable to each watershed and drainage area in the City as
well as the individual projects included as part of the preferred solution developed through this

Drainage Master Plan are outlined in the following section.

GENERAL RECOMMENDATIONS

As a general requirement for all capital projects, it is recommended that upsizing the local
storm sewers to satisfy current design standards be considered as part of future road
reconstruction projects. The minor drainage system deficiencies are illustrated on Figure 1A
through 5A - Minor Drainage System Deficiencies included in the Hydrologic & Hydraulic

Modelling Technical Memorandum enclosed in Appendix B for reference.

Similarly, relocating storm sewer to the municipal road allowance should also be considered as
part of future road reconstruction projects. There are sections of storm sewer throughout the
City that are currently located outside the municipal road allowance on private property. As
local improvement projects proceed these storm sewers should be relocated to municipal lands

for access and maintenance.

It is also recommended that the streets identified as being absent of a minor drainage system
throughout the study area include storm sewers as part of road reconstruction projects. Study
results have shown the absence of minor drainage systems results in frequent flooding and
causes safety concerns. The areas/streets absent of minor drainage systems are illustrated on
Figure 1A through 5A - Minor Drainage System Deficiencies included in the Hydrologic &

Hydraulic Modelling Technical Memorandum enclosed in Appendix B for reference.

For this study, the major overland deficiencies have been evaluated using the dual drainage
system in PCSWMM and standardized road cross-sections between storm structures. The
cross-sections do not necessarily mimic existing conditions, however, they do provide an
estimate of the overland flow depths and velocities that will be experienced along the roadway
during major storm events. It is recommended that solutions to address the identified major
overland deficiencies also be evaluated as part of future road reconstruction projects where

feasible through oversizing the storm sewer and/or adjusting the road profile/cross-section.

The implementation of lot level Low Impact Development (LID) measures on private property

across the City to increase infiltration, improve the water balance and watershed water quality

I—

7y



15.2

Drainage Master Plan | Class Environmental Assessment Phases 1& 2 327

and will provide an overall benefit. The City should promote the use of rain barrels and

implementation of soakaway pits by residents and property owners in the City.

The City should implement perforated pipe systems or infiltration systems as part of local road
reconstruction projects and intensification in the City of Barrie. The target runoff volume
captured in each watershed/drainage area should be consistent with objectives identified in
Table 39. It is understood the City of Barrie is currently developing Low Impact Development
design standards and the linear Low Impact Development (LID) measures implemented should
remain consistent with these standards and the Low Impact Development Stormwater
Management Planning and Design Guide developed by Credit Valley Conservation and Toronto

and Region Conservation.

In accordance with By-law 90-92, it is recommended that the City proactively acquire lands or
interest therein (easements) over the various Creeks and their tributaries throughout the City.
The City currently owns lands or has interest therein (easements) over portions of various
watercourses in the City. Additional lands will be dedicated to the City from future
developments through Subdivision Agreements and Site Plan Conditions. However, lands or
easements over the remaining reaches of each creek will have to be purchased or expropriated

from the existing land owners.

As mentioned, the City currently has easements over portions of various watercourses in the
City. An easement grants the City access to lands owned by others for a specific purpose such
as maintenance. However, the City routinely encounters issues accessing lands through an
easement due to fences, sheds, other structures and landscaping constructed/installed by the
property owner. As the Creeks convey drainage from Municipal lands, maintenance of the
conveyance systems is generally the responsibility of the City. As such, it is recommended that
the City acquire the lands over the watercourses rather than interests therein (easements)
when it is in the City’s interest to do so. The width of land to acquire over each watercourse
should be determined on a reach by reach basis considering the channel width, erosion

threshold, meander belt width and existing floodplain.

INDIVIDUAL DRAINAGE SOLUTIONS (PROJECTS)

The individual projects recommended as part of the preferred solution along with their cost, EA
status, archeological, cultural and natural heritage constraints and approval requirements are
summarized in the following table. Overall maps illustrating the locations of each
recommended projects are included in Appendix A. Conceptual design drawing for each
recommended project are provided in Appendix N. Project cost estimates are included in
Appendix O. The third party (MTO and Metrolink) project conceptual design drawings and

project cost estimates are included in Appendix P for reference.
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Table 61: Final Preferred Solutions Summary

Watershed Project No. Opportunity (ID) Location Description Alternative Property Acquisition Project Cost EA Schedule EA Status
) L Construct underground infiltration system for water quality treatment, erosion
1 SWMF Retrofit No. 11 (KD06) Livingstone St. W. and Ford St. control and active storage offset (SWME KD02). 2B - $3,970,038 A+ Pre-Approved
CUTTSITUCTT UTTUETYTOUTTU T aiioTT SYSTETIT TOT WATET JUalty TeauTTeTTt ara
2 SWMF Retrofit No. 18 (KD05) Livingstone St. W. and Neelands St. phoshporus removal. Grade major overland flow route to prevent private property 2B $1,409,538 A+ Pre-Approved
flanding
) ) ) Construct underground infiltration system for water quality treatment, phosphorus
3 SWMF Retrofit No. 13 (KD03) Between Irwin Dr. and Sunnidale Rd. removall and active storage offset (SWME KDO2). 2B $1,649,080 A+ Pre-Approved
Kidd's Creek between Lilian Cres. and
4 Watercourse Improvement No. 1 Cundles Rd. W. (Reaches Ki-1 through Ki- [Watercourse improvements on Kidd's Creek to stabilize existing bank erosion. 3A/3B - $1,584,898 B New Project
2)
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road i !
5 Culvert Improvement No. 13 Cundles Rd. W. Crossings (Arterial Road - 100 Year design flood frequency). 3B $1,090,797 A Pre-Approved
Kidd's Creek between Cundles Rd. and . o o - ) )
161 Watercourse Improvement No. 34 Highway 400 (Reach Ki-3 through Ki-6) Watercourse improvements on Kidd's Creek to stabilize existing bank erosion 3A/3B = $1,766,852 B New Project
8A Culvert Improvement No. 16 Thomson St. Culvert upgrades to sausfy 190 Year design flood frequency criteria (as per the 3A 27 Thomson St.. $1.452,335 B New Project
recommendations of the Kidd's Creek MDP). 22 Thomson St. (portion of)
162A Trunk Storm Sewer No. 9 BT, SOptht' VLR EETED Thomson St., Sophia St. W., Florence St., Park St. and Eccles St. N. 3A/3B - $1,790,457 B New Project
22 Thomson St. (portion of)
. ) . . - 18 Thomson St. (portion of)
Kidd's Creek 163 Watercourse Improvements No. 2 Kidd's Creek between Thomson St. and Watercoursg improvements along Kidd's Creek to stabilize existing bank 3A/38 14 Thomson St. (portion of $1,601,080 B New Project
Eccles St. (Reach Ki-8a) failures/erosion. A
Watershed (Refer to 77 Eccles St. N. (portion of)
Figure 23) 75 Eccles St. N. (portion of)
: Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road ) )
9 Culvert Improvement No. 18 Wellington St. W. Crossings (Arterial Road - 100 Year design flood frequency). 3B $178,464 A Pre-Approved
Address Not Available (portion of)
19 Donald St. (portion of)
Kidd's Creek between Eccles St. and Henry |Watercourse improvements on Kidd's Creek to stabilize existing bank 11 Donald St. (portion of) .
10 Watercourse Improvement No. 3 St. (Reaches Ki-10b through Ki-10¢)  |failuresferosion. 3A/3B 38 Eccles St. N. (porton of) $1,751,137 B New Project
10 Henry St. (portion of)
17 Eccles St. N.
Kidd's Creek between Eccles St. and . ' .
165 Watercourse Improvement No. 25 Dunlop St. W. (Reach Ki-11) Daylight watercourse through 150 Dunlop St. W. 3A/3B 150 Dunlop St. W. (portion of) $2,639,671 B New Project
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road ' .
166 Culvert Improvement No. 145 Dunlop St. W. Crossings (Arterial Road - 100 Year design flood frequency). 3B 150 Dunlop St. W. (portion of) $4,233,858 B New Project
Kidd's Creek between Dunlop St. W. and ’ .
167 Watercourse Improvement No. 26 Bradiord St. (Reach Ki-11) Daylight watercourse through 125 Dunlop St. W. 3A/3B = $887,618 B New Project
1A Trunk Storm Sewer No. 11 Bradford St Trunk storm sewer extension to satisfy City of Barrie Flow Design Guidelines for 38 i $2.473.926 At Pre-Approved

Road Crossings (Arterial Road - 100 Year design flood frequency).




Table 61: Final Preferred Solutions Summary

Watershed Project No. Opportunity (ID) Archeological Land Classification| ~Archeological Requirements Cultural Heritage Constraints | Cultural Heritage Requirements | Natural Heritage Sensitivity Natural Heritage Constraints Natural Heritage Requirements Am:g:}ﬁgn?;ﬂ;oval
1 SWMF Retrofit No. 11 (KD06) Uncertain Potential Stage 2AA None None Low None lder};‘tgiis(::é%m (0 SAR SAR Assessment ECA Amendment
2 SWMF Retrofit No. 18 (KD05) Elevated Potential Stage 2AA None None Low None IdenAtiZiS(::r]%m (0 SAR SAR Assessment ECA Amendment
3 SWMF Retrofit No. 13 (KD03) Elevated Potential Stage 2AA Listed Property Heritage Impact Assessment Low None ldegtg;eeis(::é%m (0 SAR SAR Assessment ECA Amendment
4 Watercourse Improvement No. 1 Elevated Potential Stage 2AA None None High Indirect Cold Water Fish Habitat SAR Assessment Ei{a Permg(/evil‘:NO RESIEENT
5 Culvert Improvement No. 13 Disturbed Area None None None High Indirect Cold Water Fish Habitat SAR Assessment LSRCAA:;?SItn:eanO Self
161 Watercourse Improvement No. 34 Elevated Potential Stage 2AA None None High Direct Cold Water Fish Habitat SAR Assessment LSRCA Perm;évlii):v(v) B
8A Culvert Improvement No. 16 Disturbed Area None Listed, Inygntorled anq Newly Heritage Impact Assessment High Direct Cold Water Fish Habitat SAR Assessment LSRCA Permit/ I.)FO Request for
Identified Properties Review
162A Trunk Storm Sewer No. 9 Historic Town of Barrie Stage 2AA L'Steldd'el:;zzgogfgpi':t?egeww Heritage Impact Assessment Medium Indirect Cold Water Fish Habitat SAR Assessment LSRCA Permit/ ECA
Kidd's Creek 163 Watercourse Improvements No. 2 Historic Town of Barrie Stage 2AA Listed, Inygntoned anq Newly Heritage Impact Assessment High Direct Cold Water Fish Habitat SAR Assessment LSRCA Permit/ I.DFO Request for
Identified Properties Review
Watershed (Refer to
Figure 23)
9 Culvert Improvement No. 18 Disturbed Area None None None High Direct Cold Water Fish Habitat None LSRCA Permit
10 Watercourse Improvement No. 3 Historic Town of Barrie Stage 2AA Listed, Inygntoned am.j Newly Heritage Impact Assessment High Direct Cold Water Fish Habitat SAR Assessment LSRCA Permit/ I.)FO Request for
Identified Properties Review
165 Watercourse Improvement No. 25 Historic Town of Barrie Stage 2AA L In\{gntoned anq e Heritage Impact Assessment High Direct Cold Water Fish Habitat SAR Assessment SR [.)FO B
Identified Properties Review
166 Culvert Improvement No. 145 Disturbed Area None Listed, Inygntoned anq Newly Heritage Impact Assessment High Direct Cold Water Fish Habitat SAR Assessment LSRCA Permit/ I.DFO Request for
Identified Properties Review
167 Watercourse Improvement No. 26 Historic Town of Barrie Stage 2AA L In\{gntoned anq ey Heritage Impact Assessment High Direct Cold Water Fish Habitat SAR Assessment SR [.)FO B
Identified Properties Review
11A Trunk Storm Sewer No. 11 Disturbed Area None Listed, Inventoried and Newly Heritage Impact Assessment High Direct Cold Water Fish Habitat SAR Assessment LSRCA Permit/ DFO Request for

Identified Properties

Review
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Watershed Project No. Opportunity (ID) Location Description Alternative Property Acquisition Project Cost EA Schedule EA Status
31 SWME Retrofit No. 10 (BK03) Northwest of Shelley Lq. and Anne St. N. |Construct underground infiltration system lfor yvater quality treatment anq A28 i $2.917.720 At Pre-Approved
Intersection phosphorus removal. SWMF outlet modifications for peak flow attenuation.
32 Trunk Storm Sewer No. 1 Anne St. N. from BK03 to Edgehill Dr. Cons_truct I St.orm LT D HO R TR TR 3A/3B - $4,613,860 A+ Pre-Approved
flooding and erosion on Bunkers Creek (Reach Bu-3).
Bunkers Creek downstream of Shirley Ave. |Scour treatment and bank stabilization to remediate existing scour and bank )
34 Watercourse Improvement No. 4 (Reach Bu-3) failureferosion on Bunkers Creek (Reach Bu-3). 3A/3B - $1,015,852 B New Project
Bunkers Creek downstream of Edgehill Rd. [Scour treatment and bank stabilization to remediate existing scour and bank :
35 Watercourse Improvement No. 5 (Reach Bu-7) failureferosion on Bunkers Creek (Reach Bu-7). 3A/3B - $366,016 B New Project
36 Culvert Improvement No. 143 Highway 400 ; l;;ti;s Creek (North Culvert upsizing consistent with proposed MTO Highway 400 Improvements. 3B - $877,848 MTO Project
37 Culvert Improvement No. 142 el B;Z:SS Gl Culvert upsizing consistent with proposed MTO Highway 400 Improvements. 3B - $1,955,101 MTO Project
38 Culvert Improvement No. 141 Highway 400 -;1;:1;35 Creek (South Culvert upsizing consistent with proposed MTO Highway 400 Improvements. 3B - $699,116 MTO Project
39 SWME Retrofit No. 94 New SWMF within future Highway 400 E/W-|Construct SWMF to provide peak flow attenuation to maintain peak flows through A $3.247.879 MTO Project
Bunkers Creek N ramp south/central branches of Bunkers Creek.
Watershed (Refer to Dunlop St. W. and Anne St. S. from Construct trunk storm sewer to convey flows from Dunlop St. W. on Anne St. to
Figure 23) 408 Trunk Storm Sewer No. 2 Highway 400 E/W-N-ramp to Perry St.  [Bunkers Creek (Reach Bu-11). SAISB i $2,908,081 A+ Pre-Approved
Bunkers Creek between Anne St. S. and |Toe treatment to mitigate bank scour and undercutting on Bunkers Creek (Reach . :
41 Watercourse Improvement No. 8 Innisfil St. (Reaches Bu-11 and Bu-15) |Bu-11 and Bu-15). 3A/3B 130 Vespra St. (portion of) $1,051,863 B New Project
42 Pond Retrofit No. 95 (Milligan's Pond) Milligan's Pon?nﬁ:;li‘f;n Boyz St. and Cleanout accumulated sediment from Milligans Pond and reinstate watercourse. 2B - $2,020,838 A Pre-Approved
43 Culvert Improvement No. 22 Innisfil St. G upgra(jes oIy 0D e CE T ST iGN 5 Gl (S ET e 3A 80 Bradford St. (portion of) $3,129,638 B Time Lapse
recommendations of the Bunkers Creek MDP).
44 Culvert Improvement No. 23 Commercial Plaza Entrance Road Remove eX|st!ng culvert and daylight watercourse. Install pedestrian bridge for 3A 80 Bradford St. (portion of) $1,729,121 B Time Lapse
access to paking lot.
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road . '
45 Culvert Improvement No. 24 Bradford St. Crossings (Arterial Road - 100 Year design flood frequency). 3B 100 Bradford St. (portion of) $5,172,158 B Time Lapse
16 Watercourse Improvement No. 27 Bunkers Creek (Reach Bu-16)downstream |Natural watercoursve enhapcement on Bunkers Creek (Reach Bu-16) to increase 3A/38 93 Bradford St'. $3,533.104 B Time Lapse
of Bradford St. to Lakeshore Dr. conveyance capacity, habitat and canopy. 20 Checkley St. (portion of)
49 Watercourse Improvement No. 29 Downstreanégéﬁrﬁtéle?gr. o SWMF Realign Dyments Creek from Sproule Dr. into SWMF Retrofit No. 78. 3A/3B = $809,778 B New Project
181 SWMF Retrofit No. 78 Between Sproule Dr. and Dunlop St. W.  [Construct peak flow attenuation SWMF. 2A Address Not Available $5,359,588 B Time Lapse
Relocate and upgrade culvert to satisfy City of Barrie Flow Design Guidelines for i i
182 Culvert Improvement No. 28 Dunlop St. W. Road Crossings (Arterial Road - 100 Year design flood frequency). 3B $978,965 A Pre-Approved
Address Not Available (portion of)
183 Watercourse Improvement No. 9 Dunlop St. W. to Ferndale Dr. N. (Reach Reallgn Dyments Crgek from Dunlop St. W. to Fferndale Dr. N. to facilitate SWMF 3A/38 Address Not Available (pgmon of) $4.203.044 B Time Lapse
Dy-2a) retrofit (No. 78) and increase conveyance capacity. 461 Dunlop St. W. (portion of)
Dyments Creek 100 Ferndale Dr. N. (portion of)
Watershed (Refer to =P
Figure 23) Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road
50 Culvert Improvement No. 29 Ferndale Dr. N. Crossings (Arterial Road - 100 Year design flood frequency). 3B = $1,763,208 A Pre-Approved
425 Dunlop St W. (portion of)
433 Dunlop St. W. (portion of)
441 Dunlop St. W. (portion of)
51 Watercourse Improvement No. 10 Ferndale Dr. N. to Sarjeant Dr. (Reach Dy- Regrgde/re§hape Dyments Creek from Ferndale Dr: N. to Sarjeant Dr. to provide 3A/38 97 Ferndale Dr. N. (portlgn of) $4.757.426 B Time Lapse
2b) positive drainage and increased conveyance capacity. 105 Ferndale Dr. N. (portion of)
30 Elliott Ave. (portion of)
20 Elliott Ave. (portion of)
8 Sarjeant Dr. (portion of)




Table 61: Final Preferred Solutions Summary

Watershed Project No. Opportunity (ID) Archeological Land Classification| Archeological Requirements Cultural Heritage Constraints | Cultural Heritage Requirements | Natural Heritage Sensitivity Natural Heritage Constraints Natural Heritage Requirements Am:;%?ﬁgr:;ﬂ;oval
31 SWMF Retrofit No. 10 (BK03) Historic Town of Barrie Stage 2AA None None High None ldenAtg;is(::rl]%d 10 SAR SAR Assessment LSRCA Permit/ ECA Amendment
32 Trunk Storm Sewer No. 1 Disturbed Area None Newly Identified Property Heritage Impact Assessment High None Iden;giig:::\%m 10 SAR SAR Assessment LSRCA Permit / ECA Amendment
34 Watercourse Improvement No. 4 Historic Town of Barrie Stage 2AA None None High Indirect Warm/Cool Water Fish Habitat SAR Assessment LSRCA Permgévli)eF‘:l) Request for
35 Watercourse Improvement No. 5 Historic Town of Barrie Stage 2AA Newly Identified Property Heritage Impact Assessment Medium Direct Warm/Cool Water Fish Habitat SAR Assessment LSRCA Permgév?;(v) B
36 Culvert Improvement No. 143 MTO Project
37 Culvert Improvement No. 142 MTO Project
38 Culvert Improvement No. 141 MTO Project
39 SWMF Retrofit No. 94 MTO Project
Bunkers Creek
Watershed (Refer to ) ” . . ifi j .
: ( 40B Trunk Storm Sewer No. 2 Disturbed Area None Newly Identified Property Heritage Impact Assessment High None Identfied (subject to SAR SAR Assessment LSRCA Permit / ECA
Figure 23) Assessment)
41 Watercourse Improvement No. 8 Historic Town of Barrie Stage 2AA Newly Identified Property Heritage Impact Assessment High DGR L 2l SAR Assessment ESECARILY I.)FO B
Unevaluated Wetland Review
42 Pond Retrofit No. 95 (Milligan's Pond) Historic Town of Barrie Stage 2AA Newly Identified Property Heritage Impact Assessment High Direct Warm/Cool Water Fish Habitat SAR Assessment LSRCA Perm;évliDeF‘:l) Request for
43 Culvert Improvement No. 22 Disturbed Area None None None Medium DT e M (RNl Potential Bat Habitat LSRR Pl PFO REarEser
Non-PSW Review
44 Culvert Improvement No. 23 Disturbed Area None Newly Identified Property Heritage Impact Assessment Medium Direct Warm/Cool Water Fish Habitat Potential Bat Habitat LSRCA Permgévli)eF‘:l) Request for
45 Culvert Improvement No. 24 Disturbed Area None None None Medium Direct Warm/Cool Water Fish Habitat UL Amphlbla.n S EREaE LY I.)FO R
and Turtle Habitat Review
46 Watercourse Improvement No. 27 Historic Town of Barrie Stage 2AA None None High Direct Warm/Cool Water Fish Habitat SAR Assessment LSRCA Perm;évli)eli‘:l) Request for
49 Watercourse Improvement No. 29 Elevated Potential Stage 2AA None None High RICEAC LR SAR Assessment SEREAEY PFO R
Unevaluated Wetland Review
181 SWMF Retrofit No. 78 Elevated Potential Stage 2AA None None High Direct Cool Water Fish Habitat/ SAR Assessment LSRCA Permllt/ DFO Request for
Unevaluated Wetland Review / ECA
182 Culvert Improvement No. 28 Disturbed Area None None None Medium Direct Cool Water Fish Habitat / Potential Bat, Amph|b|an Br'eedlng LSRCA Permit / PFO Request for
Unevaluated Wetland and Bird Breeding Habitat Review
183 Watercourse Improvement No. 9 Elevated Potential Stage 2AA None None Medium Direct Cool Water Fish Habitat/ SAR Assessment LSRCA Permit/ I.)FO Request for
Unevaluated Wetland Review
Dyments Creek
Watershed (Refer to
Figure 23 i
9 ) 50 Culvert Improvement No. 29 Disturbed Area None Newly Identified Property Heritage Impact Assessment Low Direct Cool Water Fish Habitat None LSRCAAz:g;sItnie?::O L
51 Watercourse Improvement No. 10 Elevated Potential Stage 2AA Newly Identified Property Heritage Impact Assessment Medium Direct Cool Water Fish Habitat SAR Assessment LSRCA Permit/ DFO Request for

Review




Table 61: Final Preferred Solutions Summary

Watershed Project No. Opportunity (ID) Location Description Alternative Property Acquisition Project Cost EA Schedule EA Status
. Realign and upgrade culvert to satisfy 100 Year design flood frequency criteria (as i :
52 Culvert Improvement No. 30 Sarjeant Dr. and Dunlop St. W. per the recommendations of the Dyments Creek MDP), 3A $8,294,081 A Pre-Approved
53 Culvert Improvement No. 31 Highway 400 E/W-S and N-E/W Ramps |Culvert upsizing consistent with proposed MTO Highway 400 Improvements. 3B $2,253,740 MTO Project
54 Culvert Improvement No. 33 Highway 400 Culvert upsizing consistent with proposed MTO Highway 400 Improvements. 3B = $5,851,055 MTO Project
55 Culvert Improvement No. 32 Hart Dr. Extend Highway 400 Culvert under Hart Dr. 3B - $2,338,970 A Pre-Approved
56 Watercourse Improvement No. 11 Downstream of Hart Dr. (Reach Dy-3)  [Daylight watercourse (through 55 Hart Dr.) 3A/3B 55 Hart Dr. (portion of) $916,057 B New Project
Culvert upgrades to satisfy 100 Year design flood frequency criteria (as per the i !
57 Culvert Improvement No. 34 George St. recommendations of the Dyments Creek MDP). 3A $1,254,767 A Pre-Approved
Dyments Creek o ’ - :
- +
Watershed (Refer to 169 Culvert Improvement No. 35 Victoria St. Remove roadway and culvert crossing daylighting channel 2A $1,137,960 A New Project
Figure 23) — - -
Remove Victoria Street culvert crossing, channel improvements through SWMF
170B SWMF Retrofit No. 79 (DY01) Between George St. and Anne St. S.  |DYO01 from Georga St. to Anne St. S and utilize floodplain storage for peak flow 2A - $5,049,510 B Time Lapse
attenuation during major storms.
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road . '
58 Culvert Improvement No. 36 Anne St. S. and John St. Crossings (Arterial Road - 100 Year design flood frequency). 3B 71 Anne St. S. (portion of) $5,146,253 B Time Lapse
59 Watercourse Improvement No. 12 Dyments Crg e.k between Anne St. S. and Toe treatment to mitigate bank scouring and undercutting. 3A/3B - $138,866 B New Project
Innisfil St. (Reach Dy-5)
60 Culvert Improvement No. 37 Innisfil Street G upgra(jes oIy 0D e C IS P TR Ve 5 Gl (S e e 3A - $4,149,088 A Pre-Approved
recommendations of the Dyments Creek MDP).
Culvert upgrades to satisfy 100 Year design flood frequency criteria (as per the 100 Sanford St. (portion of) '
61 Culvert Improvement No. 38 Sanford St. recommendations of the Dyments Creek MDP). 3A 95 Sanford St. (portion of) $2,912,991 B Time Lapse
62 Culvert Improvement No. 39 Bradford St. U0 B U TRC L LTS T AU LS 3A 176 Bradford St. $7,063,031 B Time Lapse
recommendations of the Dyments Creek MDP).
63 Watercourse Improvement No. 28 Dyments Creek downstream of Bradford St. Watgrcourse improvements to increase conveyance capacity and decrease 3A/38 i $1.241,691 B Time Lapse
to Lakeshore Dr. (Reach Dy-6) flooding.
. Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road : :
12 Culvert Improvement No. 41 Mayfair Dr. Crossings (Local Road - 50 Year design flood frequency). 3B $292,820 A Pre-Approved
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road i !
13 Culvert Improvement No. 42 Ardagh Rd. Crossings (Arterial Road - 100 Year design flood frequency). 3B $307,285 A Pre-Approved
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road : )
16 Culvert Improvement No. 44 Essa Rd. Crossings (Arterial Road - 100 Year design flood frequency). 3B $1,321,039 MTO Project
17 SWMF Retrofit No. 44 85 Morrow Rd. Construct wetland SWMF for water qualiy treaiment, erosion control and peak 28 85 Morrow Rd. (portion of) $7,355,787 B New Project
flow attenuation.
Hotchkiss Creek 19 SWME Retrofit No. 81 50 Wood St. ConstrU(_:t peak flow attenuation SWMF for erosion control and peak flow A 50 Wood St. (portion of) $11.125,634 B Time Lapse
Watershed (Refer to attenuation.
Figure 20 i i
gure 20) 20 SWMF Retrofit No. 96 50 Wood St. act‘t):;:;‘ncéﬁeak flow attenuation SWMF for erosion control and peak flow 2A 50 Wood St. (portion of) $1,011,112 B Time Lapse
BCRY Railway Crossing (between Wood ) 155 Tiffin St. (portion of) ’
21 Culvert Improvement No. 135 St. and Tiffin St) Construct proposed SWMF Retrofit No. 96 outlet controls. 2A 47 Alfred St $3,272,716 B Time Lapse
e Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road i !
22 Culvert Improvement No. 48 Tiffin St. Crossings (Arterial Road - 100 Year design flood frequency). 3B $2,286,009 A Pre-Approved
. e 128 Anne St. S. (portion of)
23 Watercourse Improvement No. 6 Al A BT L IR Daylight watercourse through 115 Brock St., 128 Anne St. S. and 134 Tiffin St. 3A/3B 134 Tiffin St. $3,593,757 B New Project

Anne St. S. (Reach Ho-8)

115 Brock St. (portion of)




Table 61: Final Preferred Solutions Summary

Watershed Project No. Opportunity (ID) Archeological Land Classification| Archeological Requirements Cultural Heritage Constraints | Cultural Heritage Requirements | Natural Heritage Sensitivity Natural Heritage Constraints Natural Heritage Requirements Ant:;zztﬁgr:é)rﬂ;oval
52 Culvert Improvement No. 30 Elevated Potential Stage 2AA None None Low Direct Cool Water Fish Habitat e Amph!blan B SR LA
Habitat Assessment
53 Culvert Improvement No. 31 MTO Project
54 Culvert Improvement No. 33 MTO Project
55 Culvert Improvement No. 32 Disturbed Area None None None Low Direct Cool Water Fish Habitat SAR Assessment LSRCA Perm;év?e’:m? Request for
56 Watercourse Improvement No. 11 Historic Town of Barrie Stage 2AA None None Medium Direct Cool Water Fish Habitat SAR Assessment LSRCA Perm;évli)elz? R
57 Culvert Improvement No. 34 Disturbed Area None None None Low Direct Cool Water Fish Habitat None LSRCA Permit/ DFO Self
Assessment
Dyments Creek 169 Culvert Improvement No. 35 Elevated Potential Stage 2AA None None High Direct Cool Water Fish Habitat G Amphlbla.n S LSRR LI
Watershed (Refer to and Turtle Habitat Assessment
Figure 23)
170B SWMF Retrofit No. 79 (DY01) Elevated Potential Stage 2AA None None High Direct Cool Water Fish Habitat SAR Assessment LSRCA P(;rg/lite/WD/Fl(E) Ciequest for
58 Culvert Improvement No. 36 Disturbed Area None None None High Direct Cool Water Fish Habitat G Amphlbla.n RN SR LA
and Turtle Habitat Assessment
59 Watercourse Improvement No. 12 Historic Town of Barrie Stage 2AA Listed anirlzl)z\évrlz/yldentlfled Heritage Impact Assessment High Direct Cool Water Fish Habitat SAR Assessment LSRCA Perm;évliDeF‘ACI) Request for
60 Culvert Improvement No. 37 Disturbed Area None L an(ljarl:l)z\;vrli/yldentmed Heritage Impact Assessment Medium Direct Cool Water Fish Habitat Potential Bat Habitat LSRCA PermlRtéVIiDel;CI) R
61 Culvert Improvement No. 38 Disturbed Area None Listed anirlzl)g\;vrli/yldennﬂed Heritage Impact Assessment Medium Direct Cool Water Fish Habitat Potential Bat Habitat LSRCA Permgé\;);? Srequest for
62 Culvert Improvement No. 39 Disturbed Area None HRHCL LU I Heritage Impact Assessment Medium Direct Cool Water Fish Habitat Pote_ntllal Bat Hébltat anq ESECARILY I.)FO R
Property Amphibian Breeding Habitat Review
63 Watercourse Improvement No. 28 Historic Town of Barrie None Listed and Newly Identified Heritage Impact Assessment High Direct Cool Water Fish Habitat / SAR Assessment LSRCA Permit / I.)FO Request for
Property Unevaluated Wetland Review
12 Culvert Improvement No. 41 Disturbed Area None None None Low Indirect Cool/Cold Water Fish Habitat None LSRCAAZ:;?SItnieanO L
13 Culvert Improvement No. 42 Disturbed Area None None None Low Indirect Cool/Cold Water Fish Habitat None LSRCAAZ:;r:Sltn:eanO Self
16 Culvert Improvement No. 44 MTO Project
17 SWMF Retrofit No. 44 Elevated Potential Stage 2AA None None Medium Direct Cool/Cold Water Fish Habitat SAR Assessment LSRCA Permit/ ECA
Hotchkiss Creek 19 SWMF Retrofit No. 81 Elevated Potential Stage 2AA Newly Identified Property Heritage Impact Assessment Medium Direct Cool/Cold Water Fish Habitat SAR Assessment LSRCA Permlltl RO TR
Watershed (Refer to Review / ECA
Figure 20 i
9 ) 20 SWMF Retrofit No. 96 Historic Town of Barrie Stage 2AA None None Medium Direct Cool/Cold Water Fish Habitat SAR Assessment LSRCA P(;r:lliteIWD/Fé)CF;equest for
21 Culvert Improvement No. 135 Elevated Potential Stage 2AA None None Medium Direct Cool/Cold Water Fish Habitat SAR Assessment LSRCA Pt;;r\]llitele/Fé)CF;equest o
22 Culvert Improvement No. 48 Disturbed Area None None None High Direct Cool/Cold Water Fish Habitat Potential Bat Habitat LSRCA PeFr{rEr}l\lltiévF:equest for
23 Watercourse Improvement No. 6 Historic Town of Barrie Stage 2AA None None Medium Direct Cool/Cold Water Fish Habitat SAR Assessment LSRCA Perm;évli)elzt) R




Table 61: Final Preferred Solutions Summary

Watershed Project No. Opportunity (ID) Location Description Alternative Property Acquisition Project Cost EA Schedule EA Status
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road i !
24 Culvert Improvement No. 49 Anne St. S. Crossings (Arterial Road - 100 Year design flood frequency). 3B $1,377,484 A Pre-Approved
25 Watercourse Improvement No. 13 Al Cfe?k TS SISIERE Y Daylight watercourse through 108 and 120 Tiffin St. 3A/3B Address N(l)t-AvanabIe $2,325,960 B New Project
Hotchkiss Creek Innisfil St. (Reach Ho-9) 120 Tiffin St.
otchkiss Cree - — — -
Watershed (Refer to 97 Culvert Improvement No. 50 Innisfil St Culvert upgra(jes to satisfy 100 Year flood frequency criteria (as per the A 215 Inr.ngfll St. (porAtlon of) $1,814,046 B Time Lapse
Figure 20) recommendations of the Hotchkiss Creek MDP). 108 Tiffin St. (portion of)
28 Watercourse Improvement No. 14 Hotchkiss Creek between Innisfil St. and Watgrcourse improvements along Hotchkiss Creek to stabilize existing bank 3A/38 Address Not Available (portion o) $650,474 B New Project
Bradford St. (Reach Ho-9) erosion.
30 Trunk Storm Sewer No. 10 Essa Rd. (Fairview Rd. to Gowan St.)  [Construct trunk storm sewer to convey 100 year peak flows. 3A/3B - $1,165,584 A+ Pre-Approved
67 SWMF Retrofit No. 42 Between Beacon Rd. and Montserrand St. Congtruct comblnatlonlunderground il ar_]d P B 2B Address Not Available (portion of) $3,605,747 B New Project
qaulity treatment, erosion control and peak flow attenuation.
. Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road i !
68 Culvert Improvement No. 53 Harvie Road Crossings (Arterial Road - 100 Year design flood frequency). 3B $916,477 A Pre-Approved
) Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road : :
70 Culvert Improvement No. 54 Harvie Rd. Crossings (Arterial Road - 100 Year design flood frequency). 3B $401,685 A Pre-Approved
From Harvie Road to Highway 400 (Reach . . . . )
171 Watercourse Improvement No. 15 Wh-3) Realign Whiskey Creek (Reach Wh-3) from Harvie Road to Highway 400. 3A/3B - $354,167 B New Project
: Culvert upgrades to satisfy 100 Year design flood frequency criteria (as per the : :
172A Culvert Improvement No. 55 Highway 400 recommendations of the Whiskey Creek MDP). 3A $5,521,851 A Pre-Approved
L Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road i !
71 Culvert Improvement No. 56 Fairview Rd. Crossings (Arterial Road - 100 Year design flood frequency). 3B $1,794,391 A Pre-Approved
) Culvert upgrades to satisfy 100 Year design flood frequency criteria (as per the : . :
72 Culvert Improvement No. 57 Bayview Dr. recommendations of the Whiskey Creek MDP). 3A Address not Available (portion of) $1,693,030 A Pre-Approved
73 Watercourse Improvement No. 16 Downstream of Ba);v;:w Dr.. (Reach Wh- Minor watercourse realignment for long-term channel bed stabilization. 3A/3B Address Not Available (portion of) $1,560,499 B New Project
50 Welham Rd. (portion of)
7 Watercourse Improvement No. 30 Downstream of Bayview Dr. (Reaches Wh- Watgrcourse improvements to increase conveyance capacity and decrease 3A/38 279 Bayview pr. (poruon' of) $7.395,846 B Active
4a through 4C) flooding. Address Not Available (portion of)
Address Not Available (portion of)
Whiskey Creek 75 SWMF Retrofit No. 40 43 Chieftain Cres. and 110 Fairview Rg, |<°"SUCt combination underground infitration system and dry SWMF in 28 43 Chieftain Cres. $1,117,889 B New Project
Watershed (Refer to combination with Emergency Services Campus SWMF.
Figure 24 i i . i i il isti
9 ) 76 Watercourse Improvement No. 17 Downstream of Bayview Drive (Reach Wh Watercour.se improvements along Whiskey Creek to stabilize existing bed and 3A/38 i $406,294 B New Project
5) bank erosion.
77 Watercourse Improvement No. 18 Downstream of Bayvg)ew Drive (Reach Wh- \é\rl(z;\;?(;(r:]ourse improvements along Whiskey Creek to stabilize existing bank 3A/38 i $246,352 B New Project
. . Culvert upgrades to satisfy 100 Year flood frequency criteria (as per the : :
78 Culvert Improvement No. 147 BCRY Railway Crossing recommendations of the Whiskey Creek MDP), 3A $702,657 A Pre-Approved
. Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road i .
80 Culvert Improvement No. 60 Huronia Rd. Crossings (Arterial Road - 100 Year design flood frequency). 3B $2,974,559 B Active
Downstream of Huronia Rd. (Reach Wh-7h . . : . .
81 Watercourse Improvement No. 31 through 7c) Watercourse realignment between Huronia Rd. and SWMF WKO1. 3A/3B 205 Huronia Rd. (portion of) $875,742 B Active
83 SWMF Retrofit No. 25 (WK01) Little Ave. and Firman Dr. Construct a wetland permanent pool cell to provide water quality treatment. 2B - $1,117,353 A+ Pre-Approved
. Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road i :
84 Culvert Improvement No. 62 Little Ave. Crossings (Arterial Road - 100 Year design flood frequency). 3B $4,326,677 A Pre-Approved
179 Watercourse Improvement No. 32 Downstream of Little Ave. (Reach Wh-9) X\é{:)t:crﬁ;urse improvements downstream of Litle Ave. to improve conveyance 3A/3B 322 Little Ave. $3,208,658 B Active
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road
85 Culvert Improvement No. 63 Yonge St. Crossings (Arterial Road - 100 Year design flood frequency). 3B $1,904,903 A Pre-Approved
86 Culvert Improvement No. 138 Metrolink Railway Crossing (between  [Culvert upgrades to satisfy 100 Year flood frequency criteria (as per the 3A i $1.109,522 Metrolink Project

Yonge St. and Tollendal Mill Rd.)

recommendations of the Whiskey Creek MDP).




Table 61: Final Preferred Solutions Summary

Watershed Project No. Opportunity (ID) Archeological Land Classification| Archeological Requirements Cultural Heritage Constraints | Cultural Heritage Requirements | Natural Heritage Sensitivity Natural Heritage Constraints Natural Heritage Requirements Amg;%?ﬁgr:;ﬂ;oval
24 Culvert Improvement No. 49 Disturbed Area None None None High Direct Cool/Cold Water Fish Habitat None LSRCAAI;’:;r:Sitn:eDnIt:O Self
25 Watercourse Improvement No. 13 Historic Town of Barrie Stage 2AA None None Medium Direct Cool/Cold Water Fish Habitat SAR Assessment LSRCA Permgévli)eval) LEL AT
WI;1It0(etrcsT1kelZS((R::::rk to 27 Culvert Improvement No. 50 Disturbed Area None Newly Identified Property Heritage Impact Assessment High Direct Cool/Cold Water Fish Habitat Potential Bat Habitat LSRCAAI;’:;r:Sitn:eDnIt:O Self
Figure 20
’ ! 28 Watercourse Improvement No. 14 Historic Town of Barrie Stage 2AA None None Medium Direct Cool/Cold Water Fish Habitat SAR Assessment LSRCA Permgévli)eval) LEL AT
30 Trunk Storm Sewer No. 10 Disturbed Area None Listed anirlzl)gvevrli/yldemified Heritage Impact Assessment Low Indirect Unknown Fish Habitat SAR Assessment ECA Amendment
67 SWMF Retrofit No. 42 Historic Town of Barrie Stage 2AA None None Medium Indirect Cold Water Fish Habitat SAR Assessment LSRCA Permit/ ECA
68 Culvert Improvement No. 53 Disturbed Area None None None Low Indirect Cold Water Fish Habitat Potential Bat Habitat LSRCAAI;’:;r:Sitn:eDnIt:O Self
70 Culvert Improvement No. 54 Disturbed Area None None None Low Indirect Cold Water Fish Habitat Potential Bat Habitat LSRCAA::;?sitnﬁeDnTO L
171 Watercourse Improvement No. 15 Elevated Potential Stage 2AA None None High Indirect Cold Water Fish Habitat SAR Assessment LSRCA Permgév?(::/) Request for
172A Culvert Improvement No. 55 Disturbed Area None None None Medium Indirect Cold Water Fish Habitat SAR Assessment LSRCA Permgév?e? R
71 Culvert Improvement No. 56 Disturbed Area None None None Medium Indirect Cold Water Fish Habitat SAR Assessment LSRCAAI;’:;r:Sitn:eDnIt:O Self
72 Culvert Improvement No. 57 Disturbed Area None None None Low Indirect Cold Water Fish Habitat None LSRCAAZ:;?sitnﬁeDnTO L
73 Watercourse Improvement No. 16 Elevated Potential Stage 2AA None None High Direct Cold Water Fish Habitat SAR Assessment LSRCA Permgév?e'f Request for
74 Watercourse Improvement No. 30 Elevated Potential Stage 2AA None None High Direct Cold Water Fish Habitat SAR Assessment LSRCA Permgév?:m? R
W{m}:i:::g g:fi kr o 75 SWMF Retrofit No. 40 Elevated Potential Stage 2AA None None Low None SAR Assessment ECA
Figure 24) 76 Watercourse Improvement No. 17 Elevated Potential Stage 2AA None None High Direct Cold Water Fish Habitat SAR Assessment LSRCA Permgévli)eval) R
7 Watercourse Improvement No. 18 Elevated Potential Stage 2AA None None High Direct Cold Water Fish Habitat SAR Assessment LSRCA Permgévli)eval) Request for
78 Culvert Improvement No. 147 Disturbed Area None None None High Direct Cold Water Fish Habitat SAR Assessment LSRCAAZ:;?SitnieanO L
80 Culvert Improvement No. 60 Disturbed Area None Newly Identified Property Heritage Impact Assessment High Direct Cold Water Fish Habitat None LSRCA Permgévli)eF‘:l) Request for
81 Watercourse Improvement No. 31 Elevated Potential Stage 2AA None None High Direct Cold Water Fish Habitat SAR Assessment LSRCA Permgévli)eval) R
83 SWMF Retrofit No. 25 (WK01) Elevated Potential Stage 2AA Newly Identified Property Heritage Impact Assessment High Direct Cold Water Fish Habitat SAR Assessment LSRCA Permit/ ECA Amendment
84 Culvert Improvement No. 62 Disturbed Area None Newly Identified Property Heritage Impact Assessment High Direct Cold Water Fish Habitat ArE;L?Sit:: :?;’eg;rg%:?ijtat LSRCA Permgévli)elzt) R
179 Watercourse Improvement No. 32 Elevated Potential Stage 2AA Newly Identified Property Heritage Impact Assessment High Direct Cold Water Fish Habitat SAR Assessment LSRCA PermFi;éVIi)eF‘:l) Request for
85 Culvert Improvement No. 63 Disturbed Area None None None High Direct Cold Water Fish Habitat Potential Bat Habitat LSRCA Permgév?:m? R
86 Culvert Improvement No. 138 Metrolink Project




Table 61: Final Preferred Solutions Summary

Watershed Project No. Opportunity (ID) Location Description Alternative Property Acquisition Project Cost EA Schedule EA Status
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road i !
88 Culvert Improvement No. 64 Hurst Dr. Crossings (Arterial Road - 100 Year design flood frequency). 3B $2,102,238 A Pre-Approved
207 The Boulevard
211 The Boulevard (portion of)
215 The Boulevard (portion of)
89 Watercourse Improvement No. 19 Between Tollendal Mill Rd. and The Watgrcourse improvements along Whiskey Creek to stabilize existing bank 30138 217 The Boulevard (pon!on of) $2,016,053 B New Project
Boulevard (Reach Wh-10) erosion. 219 The Boulevard (portion of)
221 The Boulevard (portion o
Whiskey Creek (P ) 0
223 The Boulevard (portion of)
Watershed (Refer to )
Figure 24) 225 The Boulevard (portion of)
Culvert upgrades to satisfy 100 Year design flood frequency criteria (as per the i !
174A Culvert Improvement No. 65 The Boulevard recommendations of the Whiskey Creek MDP). 3A $1,496,483 A Pre-Approved
Between The Boulevard and Brennan  |Reconstruct/regrade the watercourse between The Boulevard and Brennan 7 Brennan Ave. .
175 Watercourse Improvement No. 20 Avenue (Reach Wh-10) Avenue to increase conveyance capaciy. 3A/3B 150 ThelBallvard (partionar) $1,709,277 B Active
176 Culvert Imorovement No. 66 Brennan Ave Culvert upgrades to satisfy 100 Year design flood frequency criteria (as per the 3A i $2.450 821 A Pre-Anproved
P ' ' recommendations of the Whiskey Creek MDP). e pp
177 Watercourse Improvement No. 21 Downstream of Brennan Ave. to Kempenfelt Reconstrucﬂregraqe the watercourse downstream of Brennan Avenue to increase 3A/38 : $2,038.261 B Active
Bay (Reach Wh-10) conveyance capacity.
96 SWMF Retrofit Mo. 87 (LV17) East of Bryne Dr. Construct wetland permanent pool cell for water quality treatment. 2B - $519,831 A+ Pre-Approved
97 SWME Retrofit No. 65 (LV07) Between Bayview Dr. and Saunders R, Retrofit existing SWMlF to include a sediment forebay and underground infiltration 28 : $3,958,825 At Pre-Approved
system for water quality treatment.
98 Culvert Improvement No. 126 BCRY Railway Cro;s(ljr;g (north of Lockhart Culvert upgrades to satisfy 100 Year design flood frequency criteria. 3A 140 Lockhart Rd. (portion of) $1,608,745 B New Project
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road . :
99 Culvert Improvement No. 89 Lockhart Rd. Crossings (Arterial Road - 100 Year design flood frequency). 3B 211 Lockhart Rd. (portion of) $3,215,731 A Pre-Approved
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road i _
101 Culvert Improvement No. 91 Lockhart Rd. Crossings (Arterial Road - 100 Year design flood frequency). 3B $3,666,069 A Pre-Approved
Lovers Creek 102 SWME Retrofit No. 45 (LV0S) Between Highway 400 and Bayview Drive SWMF cleanoyt and channel improvements to repair and stabilize existing bed 28 i $2.192,882 B New Project
Watershed (Refer to and bank erosion.
Figure 24) . . Culvert upgrades to convey Regional (Hurricane Hazel) peak flows to reduce
105B Culvert Improvement No. 123 BCRY R,aiw;)\lligxlsjsrmg gsouth of backwater impacts on Culvert Improvements No. 94 and 95 eliminating these 3A - $1,172,712 A Pre-Approved
p o deficiencies.
: Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road i :
107 Culvert Improvement No. 92 Huronia Rd. Crossings (Arterial Road - 100 Year design flood frequency). 3B $985,793 A Pre-Approved
' Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road
109 Culvert Improvement No. 99 Ellis Dr. Crossings (Local Road - 50 Year design flood frequency). 3B $593,489 A Pre-Approved
110 Culvert Improvement No. 98 Welham Rd. C”'Vef‘ LRSI ] Barne'Flow Yz e S AR 3B 455 Welham Rd. (portion of) $2,345,989 B New Project
Crossings (Collector Road - 50 Year design flood frequency).
11 SWMF Retrofit No. 30 (LV02) East of Welham Rd. Retrofit the existing SWMF to include a permanent pool wet pond cell for water 28 i $2,077.734 At Pre-Approved

quality treatment.




Table 61: Final Preferred Solutions Summary

Watershed Project No. Opportunity (ID) Archeological Land Classification| Archeological Requirements Cultural Heritage Constraints | Cultural Heritage Requirements | Natural Heritage Sensitivity Natural Heritage Constraints Natural Heritage Requirements Am:;%?ﬁgr:;ﬂ;oval

88 Culvert Improvement No. 64 Disturbed Area None Newly Identified Property Heritage Impact Assessment High Direct Cold Water Fish Habitat Potential Bird Breeding Habitat LSRCAA:;?SI%GDHTO Self

89 Watercourse Improvement No. 19 Elevated Potential Stage 2AA Newly Identified Property Heritage Impact Assessment High Direct Cold Water Fish Habitat SAR Assessment LSRCA Perm'gévliD:MCI) R
Whiskey Creek
Watershed (Refer to
Figure 24) LSRCA Permit/ DFO R t f

174A Culvert Improvement No. 65 Disturbed Area None Newly Identified Property Heritage Impact Assessment High Direct Cold Water Fish Habitat None ermI!'Qeview equestior
175 Watercourse Improvement No. 20 Elevated Potential Stage 2AA Newly Identified Property Heritage Impact Assessment High Direct Cold Water Fish Habitat SAR Assessment LSRCA Permgévli)elzfl) LAY
176 Culvert Improvement No. 66 Disturbed Area None Newly Identified Property Heritage Impact Assessment High Direct Cold Water Fish Habitat Potential Bat Habitat LSRCA Permgév?e? Request for
177 Watercourse Improvement No. 21 Elevated Potential Stage 2AA Newly Identified Property Heritage Impact Assessment High Direct Cold Water Fish Habitat SAR Assessment LSRCA Permgévli)elzfl) Request for
96 SWMF Retrofit Mo. 87 (LV17) Uncertain Potential Stage 2AA None None High Indirect Cold Water Fish Habitat SAR Assessment LSRCA Permit/ ECA Amendment
97 SWMF Retrofit No. 65 (LV07) Elevated Potential Stage 2AA None None High Indirect Cold Water Fish Habitat SAR Assessment LSRCA Permit / ECA Amendment
98 Culvert Improvement No. 126 Disturbed Area None None None High Direct Cold Water Fish Habitat / PSW SAR Assessment LSRCA Permgév?e'f Request for

99 Culvert Improvement No. 89 Disturbed Area None None None High Direct Cold Water Fish Habitat / PSW gt Amph!blan B et

Habitat Assessment
101 Culvert Improvement No. 91 Disturbed Area None None None High Direct Cold Water Fish Habitat / PSW Potgntlal Bat, lTurtIe, A'.“ph'b'af‘ LSRCA Permit / I.)FO Request for
Breeding and Bird Breeding Habitat| Review
Lovers Creek 102 SWMF Retrofit No. 45 (LV05) Elevated Potential Stage 2AA None None High Indirect Cold Water Fish Habitat SAR Assessment SR PFO R
Watershed (Refer to Review
Figure 24) LSRCA Permit / DFO Self
105B Culvert Improvement No. 123 Disturbed Area None Newly Identified Property Heritage Impact Assessment High Indirect Cold Water Fish Habitat SAR Assessment Asse;?sltmen i €
107 Culvert Improvement No. 92 Disturbed Area None None None High Direct Cold Water Fish Habitat / PSW Potgntlal Bat, lTurtIe, Ar_nphlblar] LSRN
Breeding and Bird Breeding Habitat| Assessment

109 Culvert Improvement No. 99 Disturbed Area None None None Medium Indirect Cold Water Fish Habitat SAR Assessment LSRCAAZSSQS“":;’:O Self
110 Culvert Improvement No. 98 Disturbed Area None None None Medium Indirect Cold Water Fish Habitat SAR Assessment LSRCA Perm'gévliD:MCI) R
111 SWMF Retrofit No. 30 (LV02) Elevated Potential Stage 2AA None None High Direct Cold Water Fish Habitat SAR Assessment LSRCA Permit/ DFO Request for

Review / ECA Amendment




Table 61: Final Preferred Solutions Summary

Watershed Project No. Opportunity (ID) Location Description Alternative Property Acquisition Project Cost EA Schedule EA Status
112 SWME Retrofit No. 31 (LV03) East of Welham Rd. Retrpflt the existing SWMF to include a permanent pool wet pond cell for water 28 : $401,489 At Pre-Approved
quality treatment.
. Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road
113 Culvert Improvement No. 97 Huronia Rd. Crossings (Arterial Road - 100 Year design flood frequency). 3B $722,056 A Pre-Approved
Lovers Creek 114 Trunk Storm Sewer No. 7 Esther Drive fronl ngn Ave. to SWMF ggf?;:s;:; a trunk storm sewer (upsize local sewer) to eliminate overland flow 3A/38 i $12,441.728 At Pre-Approved
Watershed (Refer to — r——
Figure 24) 120 Watercourse Improvement No. 22 Between Yonge St. and Hurst Dr. (Reach Watgrcourse improvements on Lovers Creek to stabilize existing bed and bank 30138 i $1,297.799 B New Project
Lo-19) erosion and Watercourse meander.
121 Watercourse Improvement No. 23 Upstream of Tollendal Mill Rd. (Reach Lo- Watgrcourse improvements on Lovers Creek to stabilize existing bed and bank 3A/38 : $1,597.880 B New Project
20) erosion and Watercourse meander.
. Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road
122 Culvert Improvement No. 105 Tollendal Mill Rd. Crossings (Collector Road - 50 Year design flood frequency). 3B $1,041,132 A Pre-Approved
. Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road ) )
Hewitts Creek 125 Culvert Improvement No. 83 Mapleview Dr. E. Crossings (Arterial Road - 100 Year design flood frequency). 3B 793 Mapleview Dr. E. (portion of) $2,047,524 A Pre-Approved
Watershed (Refer to Princess Margaret Gate and Camelot Sq
Figure 26 - o - N ]
g ) 130 Trunk Storm Sewer No. 6 from Loyalist Crt. to SWMF HW06 Construct a trunk storm sewer to eliminate overland flow deficiency. 3A/3B $2,056,274 A Pre-Approved
135 Trunk Storm Sewer No. 3 SWMF GRO4 to SWMF GROL gog;tg’ft UL ST AT SR A R I R 3138 - $11,671,180 A+ Pre-Approved
Georgian Creek '
Watershed (Refer to 137 Trunk Storm Sewer No. 4 Dunsmore Park to Penetanguishene Rd. Construct a trunk s,t orm sewer to convey the 100 year peak flow from Dunsmore 3A/3B - $13,723,594 A+ Pre-Approved
Figure 22) Park to Penetanguishene Rd..
) Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road
139 Culvert Improvement No. 82 Penetanguishene Rd. Crossings (Arterial Road - 100 Year design flood frequency). 3B $623,484 A Pre-Approved
141 Trunk Storm Sewer No. 5 SWMF LT02 to SWMF LT01 Construct a trunk storm sewer to convey the 100 year outflow from SWMF LT02 to 3A/3B . $6,118,979 A+ Pre-Approved
LT01 to eliminate overland flow route deficiencies.
, 142 SWMF Retrofit No. 77 (LTO1) Pt G5 ) S Wit e || AT IS e R R TE (RS PR T, T CaTi i Rl 2A IS $4,009,233 B New Project
Little Lake Watershed flow attenuation. 500 St. Vincent St.
Refer to Figure 22 ivi H i i il isti
( g ) 143 Watercourse Improvement No. 24 Downstream of L|V|ngls)tone St. E. (Reach Li gg;?;iourse improvements along Little Lake Creek to stabilize existing bank 3A/38 i $151,980 B New Project
145 SWMF Retrofit No. 84 (LTGM) 509 Bayfield St. SURIGE o P T G [ SRR A o pAlTL2 28 509 Bayfield St. (portion of) $6,767,642 B New Project
for water quality treatment and peak flow attenuation.
150 SWMF Retrofit No. 61 (BROSb) Between Red Oak Dr. and County Rd. 27 Ezzﬁt;dﬂ‘:zz:gﬁtSWMF {0 increase the permanent pool volume provided for water 28 - $815,679 A+ Pre-Approved
Bear Creek : e : : o
Watershed (Refer to 154 Culvert Improvement No. 78 Ardagh Rd. C”""*T‘ upgradeg ERET] Barng LTSl EE A ARG 3B = $362,726 A Pre-Approved
Figure 25) Crossings (Arterial Road - 100 Year design flood frequency).
155 Watercourse Improvement No. 33 Downstream of Ardagh Rd. (Reach Be-14) |Watercourse improvements along Bear Creek to stabilize existing bed erosion. 3A/3B $292,719 B New Project
Johnson Drainage . -
Area (Refer to Figure 159 Trunk Storm Sewer No. 8 Johnson St. from Steel St. to Kempenfelt Copgtruct a trunk storm sewer (upsize local sewer) to eliminate overland flow 3A/38 : $4,523,034 At Pre-Approved
2) Bay deficiency.
Nelson Drainage Area 180 Trunk Storm SewerNo. 12 Blake St. from Johnson St. to Puget St. Construct trunk storm sewer to service Blake St. and eliminate overland flow 3A/38 i $308,250 At Pre-Approved

(Refer to Figure 22)

deficiencies.




Table 61: Final Preferred Solutions Summary

Watershed Project No. Opportunity (ID) Archeological Land Classification| Archeological Requirements Cultural Heritage Constraints | Cultural Heritage Requirements | Natural Heritage Sensitivity Natural Heritage Constraints Natural Heritage Requirements Ant:;zztﬁgr:é)rﬂ;oval
112 SWMF Retrofit No. 31 (LV03) Elevated Potential Stage 2AA None None Low Indirect Cold Water Fish Habitat SAR Assessment ECA Amendment
113 Culvert Improvement No. 97 Disturbed Area None None None High Direct Cold Water Fish Habitat / PSW Potential Amph!blan Breeding LSRCA Permit/ DFO Self
Habitat Assessment
Lovers Creek 114 Trunk Storm Sewer No. 7 Disturbed Area None None None Low Indirect Unknown Fish Habitat SAR Assessment ECA Amendment
Watershed (Refer to LSRCA Permit / DFO Request for
Figure 24) 120 Watercourse Improvement No. 22 Elevated Potential Stage 2AA Newly Identified Property Heritage Impact Assessment High Direct Cold Water Fish Habitat SAR Assessment Review a
121 Watercourse Improvement No. 23 Elevated Potential Stage 2AA Newly Identified Property Heritage Impact Assessment High Direct Cold Water Fish Habitat SAR Assessment LSRCA Permgévli)eval) B
122 Culvert Improvement No. 105 Disturbed Area None Newly Identified Property Heritage Impact Assessment High Direct Cold Water Fish Habitat SAR Assessment LSRCAA:;?SItn:eanO Self
) 125 Culvert Improvement No. 83 Elevated Potential Stage 2AA None None High Direct Cold Water Fish Habitat SAR Assessment SRR I.)FO REL AT
Hewitts Creek Review
Watershed (Refer to
Figure 26) 130 Trunk Storm Sewer No. 6 Disturbed Area None None None High Unknown Fish Habitat SAR Assessment ECA Amendment
135 Trunk Storm Sewer No. 3 Disturbed Area None None None Low None SAR Assessment NVCA Permit / ECA Amendment
Georgian Creek
Watershed (Refer to 137 Trunk Storm Sewer No. 4 Disturbed Area None None None Medium None SAR Assessment NVCA Permit / ECA Amendment
Figure 22 NVCA Permit / DFO Self
139 Culvert Improvement No. 82 Disturbed Area None None None Low Indirect Unknown Fish Habitat None erm €
Assessment
141 Trunk Storm Sewer No. 5 Disturbed Area None None None Low Indirect Unknown Fish Habitat SAR Assessment ECA Amendment
) 142 SWMF Retrofit No. 77 (LT01) Elevated Potential Stage 2AA None None Low Indirect Unknown Fish Habitat SAR Assessment NVCA Permit / ECA Amendment
Little Lake Watershed
Refer to Figure 22 i
( 4 ) 143 Watercourse Improvement No. 24 Elevated Potential Stage 2AA None None High Indirect Unknown Fish Habitat SAR Assessment NVCA Permléle\[/)iléx Request for
145 SWMF Retrofit No. 84 (LTGM) Uncertain Potential Stage 2AA None None Low Indirect Unknown Fish Habitat SAR Assessment NVCA Permit / ECA Amendment
150 SWMF Retrofit No. 61 (BR08b) Elevated Potential Stage 2AA None None High Direct Unknown Fish Habitat SAR Assessment NVCA Permit / ECA Amendment
Bear Creek -
Watershed (Refer to 154 Culvert Improvement No. 78 Disturbed Area None Newly Identified Property Heritage Impact Assessment High Direct Cold Water Fish Habitat SAR Assessment NVCA Aps izggr;gr::to 2l
Figure 25) :
155 Watercourse Improvement No. 33 Elevated Potential Stage 2AA Newly Identified Property Heritage Impact Assessment High Direct Cold Water Fish Habitat SAR Assessment NVCA Permléle\[/)iléx Request for
Johnson Drainage
Area (Refer to Figure 159 Trunk Storm Sewer No. 8 Disturbed Area None None None Low None SAR Assessment ECA Amendment
22)
Nelson Drainage Area 180 Trunk Storm SewerNo. 12 Disturbed Area None Newly Identified Property Heritage Impact Assessment N/A N/A SAR Assessment ECA

(Refer to Figure 22)
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15.3 PROJECT COSTS

The costs of the general recommendations and individual projects recommended as part or the

preferred solution developed through this Drainage Master Plan are summarized in the

following table:

Table 62: Project Costs Summary - Preferred Solution

COST ITEM COST

General Recommendations

a) Minor Drainage System Improvements $48,421,000
b) New Storm Sewer (where absent/required) $9,827,000
c) Linear Low Impact Development $20,017,000

Subtotal - General Recommendations

$78,265,000

Individual Projects

d) Kidd’s Creek Watershed $28,480,000
e) Bunkers Creek Watershed $35,239,000
f)Dyments Creek Watershed $65,621,000
g) Hotchkiss Creek Watershed $37,910,000
h) Whiskey Creek Watershed $53,057,000
i) Lovers Creek Watershed $39,840,000
j) Hewitts Creek Watershed $4,104,000
k) Georgian Creek Watershed $26,019,000
D Little Lake Watershed $17,048,000
m) Bear Creek Watershed $1,472,000
n) Johnson Drainage Area $4,524,000
o) Nelson Drainage Area $309,000

Subtotal - Individual Projects

$313,623,000

Total

$391,888,000

A\
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PROPERTY ACQUISITION

To implement the preferred solution, a number of properties or portions thereof have been

identified for acquisition by the City. The properties recommended for acquisition under the

preferred solution are summarized in the following table

Table 63: Property Acquisition Summary - Preferred Solution

PROJECT ADDRESS

PROJECT ADDRESS

125 793 Mapleview Dr. E.1 8A 22 Thomson St.1
27 Thomson St.
163 14 Thomson St.t 10 Address Not Availablel
18 Thomson St. 1 11 Donald St. 1
22 Thomson St.1 19 Donald St. 1
75 Eccles St. N.1 17 Eccles St. N.
77 Eccles St. N.1 38 Eccles St. N.1
10 Henry St.1
165 150 Dunlop St. W. 1 166 150 Dunlop St. W. 1
41 130 Vespra St. 1 43 80 Bradford St. 1
44 80 Bradford St. 1 45 100 Bradford St.1
46 93 Bradford St. 181 Address Not Available
20 Checkley St.1
183 Address Not Available 51 425 Dunlop St. W.1
Address Not Available 433 Dunlop St. W.1
461 Dunlop St. W.1 441 Dunlop St. W.1
100 Ferndale Dr. N.1 97 Ferndale Dr. N. 1
105 Ferndale Dr. N.1
20 Elliott Ave. 1
30 Elliott Ave. 1
8 Sarjeant Dr. 1
56 55 Hart Dr. 58 71 Anne St. S.1
61 95 Sanford Stl. 62 176 Bradford St.
100 Sanford St. 1
17 85 Morrow Rd.1 19 50 Wood St. 1
20 50 Wood St. 1 21 155 Tiffin St. 1
47 Alfred St.
23 128 Anne St. S.1 25 Address Not Available

115 Brock St. 1
134 Tiffin St.

120 Tiffin St.
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PROJECT ADDRESS

PROJECT ADDRESS

27 215 Innisfil St. 1 28 Address Not Availablel
108 Tiffin St.

67 Address Not Availablel 72 Address Not Availablel

75 43 Chieftain Cres. 81 205 Huronia Rd. 1

73 Address Not Availablel 74 Address Not Availablel
Address Not Availablel
50 Welham Rd.1
279 Bayview Dr.1

175 7 Brennan Ave. 98 140 Lockhart Rd. 1

199 The Boulevard?

99 211 Lockhart Rd. 1 110 455 Welham Rd.1

179 322 Little Ave. 89 207 The Boulevard?!
211 The Boulevard?
215 The Boulevard?
217 The Boulevard?
219 The Boulevard?
221 The Boulevard?
223 The Boulevard?
225 The Boulevard?

142 496 St. Vincent St. 145 509 Bayfield St.1

500 St. Vincent St.

lonly a portion of the property is required

As per By-Law 90-92, the City may acquire land where it is considered to be in the City’s

interest to do so. Purchasing the identified properties will allow for the implementation of the

preferred solution resulting

in reduced private property flooding,

requirements and improved maintenance access throughout the watershed.

reduced maintenance
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Conditional Projects

Through the individual project evaluation, it was demonstrated that the impacts of a number of
projects outweigh the benefits. However, if a phosphorus offset is required in the project
watershed or drainage area, it is recommended that the projects be re-evaluated in

consultation with the appropriate Conservation Authority.

As the City implements capital works projects such as road renewal/reconstruction projects,
there may be a need to implement a conditional project to provide a phosphorus offset for the
net increase in phosphorus generated by the works. It is recommended that the City first try
and treat the runoff on-site using linear low impact development measures or through one the
SWMF retrofit projects included in the preferred solution. However, if these options are not
suitable or will not address the net gain in phosphorus, the City should review the list of
conditional projects for an appropriate option. The list of conditional projects is provided in the

following table.



Table 64: Conditional Projects

Watershed Project No. Opportunity (ID) Location Description Alternative Property Acquisition Project Cost EA Schedule EA Status
Kidd's Creek
Watershed (Refer to 7 SWMF Creation No. 17 Between Coulter St. and Highway 400  [Construct wet pond SWMF for water quality treatment and erosion control. 2B - $2,935,405 B New Project
Figure 18)
Bunkers Creek P .
Watershed (Refer to 33 Gibbon Park Centralized LID Gibbon Park S e LU S R T L T 2B = $459,683 B New Project
Figure 18) phosphorus removal. ' )
Dyments Creek 8 Cloughley Park Centralized LID Cloughley Park Construct underground infiltration system for water quality treatment and o€ i $622,518 B New Project
Watershed phosphorus removal.
Hotchkis Creek P .
Watershed (Refer to 29 Allandale Heights Park Centralized LID Allandale Heights Park ST e L S R T L T 2E = $368,719 B New Project
Figure 20) groundwater recharge.
Huronia Creek P .
Drainage Area (Refer 164 Greenfield Park Centralized LID Greenfield Park Construct underground infifration system for water qualiy treatment and 2E - $2,245,443 B New Project
1o Figure 21) groundwater recharge. o
64 Mapleton Park Centralized LID Mapleton Park Sﬁg:;wg:uini?;%?;nd e ST e e G e T e 2E - $401,077 B New Project
Whiskey Creek 66 Montserrand Park Centralized LID Montserrand Park Construct underground infiltration system for water qualty treatment and 2E = $1,654,650 B New Project
Watershed (Relor fo phosphorus removal.
Figure 19) 69 SWMF Retrofit No. 92 (WK05) Between Beacon Rd. and Harvie Rd.  |Consturct underground infiltration system for water quality control. 2B - $2,753,338 A+ Pre-Approved
79 Assikinack Park Centralized LID Assikinack Park ss:s;wg:uinii:%?;nd infitration system for water qualty treatment and 2E - $1,057,338 B New Project
95 SWMF Retrofit No. 86 (LV16) East of Bryne Dr. Construct wetland permanent pool cell for water quality treatment. 2B - $315,574 A+ Pre-Approved
115 Madelaine Park Centralized LID Madelaine Park ;?::;wg:uinier;%ﬁnd infiltration system for water qualiy treatment and 2E - $1,009,135 B New Project
Lovers Creek 129 Kuzmich Park Centralized LID Kuzmich Park Construct underground infilration system for water qualiy treatment and 2E - $361,260 B New Project
Watershed (Refer to phosphorus removal
Figure 19) 116 Golden Meadow Park Centralized LID Golden Meadow Park ;?::;wg:uinier;%ﬁnd infiltration system for water qualiy treatment and 2E - $3,702,304 B New Project
117 Carter Park Centralized LID Carter Park ;?::;wg:uinier;%ﬁnd infiltration system for water qualiy treatment and 2E - $712,985 B New Project
118 SWMF Retrofit No. 37 (LV10) North of Mary Anne Dr. ;T;ﬁ;tt::quelittlng SWMF to include an underground inffration system for water 28 - $1,124,959 A+ Pre-Approved
el Construct underground infiltration system for water quality treatment and
Watershed (Refer to 126 Queensway/Hyde Park Centralized LID Queensway/Hyde Park 9 Y quality 2E = $3,816,305 B New Project
Figure 21) phosphorus removal.
133 Strabane Park Centralized LID Strabane Park Construct underground infiltration system for water quality treatment and 2E i $676,354 B New Project
Geormian Creek phosphorus removal.
eorgian Cree —— - -
Watershed (Refer to 134 SWMF Retrofit No. 76 (GRO4) Douglas Dr. and Johnson St. tF::;tirt(r)Tf]l‘t3 re]3t><|st|ng SWMF to include a permanent pool wet pond cell for water quality 2B : $1,251,507 A+ Pre-Approved
Figure 17) — i i i _
138 SWME Retrofit No. 75 (GRO1) Between Hickling Tr. And Penetanguishene |Retrofit existing SWMF to include a permanent pool wet pond cell for water quality 28 i $620,962 At Pre-Approved
Rd. treatment.
Little Lake Watershed 140 Cartwright Park Centralized LID Cartwright Park Construct underground infiltration system for water quality treatment and oE : $367,185 B New Project
(Refer to Figure 17) phosphorus removal.




Table 64: Conditional Projects

Watershed Project No. Opportunity (ID) Archeological Land Classification| Archeological Requirements Cultural Heritage Constraints | Cultural Heritage Requirements | Natural Heritage Sensitivity Natural Heritage Constraints Natural Heritage Requirements Approval Requirements
Kidd's Creek .
Watershed (Refer to 7 SWMF Creation No. 17 Elevated Potential Stage 2AA None None High Indirect Cold Water Fish Habitat SAR Assessment LSRCA Permit/ ECA/ DFO
: Request for Review
Figure 18)
Bunkers Creek
Watershed (Refer to 33 Gibbon Park Centralized LID Historic Town of Barrie Stage 2AA None None Low None None ECA
Figure 18)
Dyvn\;zg :ShCézek 48 Cloughley Park Centralized LID Uncertain Potential Stage 2AA None None Low None None ECA
Hotchkis Creek
Watershed (Refer to 29 Allandale Heights Park Centralized LID Uncertain Potential Stage 2AA None None Low None None ECA
Figure 20)
Huronia Creek
Drainage Area (Refer 164 Greenfield Park Centralized LID Elevated Potential Stage 2AA None None Low None SAR Assessment ECA
to Figure 21)
64 Mapleton Park Centralized LID Elevated Potential Stage 2AA None None Low None None ECA
Whiskey Creek 66 Montserrand Park Centralized LID Historic Town of Barrie Stage 2AA None None Low None None ECA
Watershed (Refer to
Figure 19) 69 SWMF Retrofit No. 92 (WK05) Historic Town of Barrie Stage 2AA None None High Indirect Unknown Fish Habitat SAR Assessment LSRCA Permit/ ECA Amendment
79 Assikinack Park Centralized LID Elevated Potential Stage 2AA None None Low None None ECA
95 SWMF Retrofit No. 86 (LV16) Uncertain Potential Stage 2AA None None High Indirect Cold Water Fish Habitat SAR Assessment LSRCA Permit/ ECA Amendment
115 Madelaine Park Centralized LID Uncertain Potential Stage 2AA None None Low None None ECA
Lovers Creek 129 Kuzmich Park Centralized LID Elevated Potential Stage 2AA None None Low None None ECA
Watershed (Refer to
Figure 19) 116 Golden Meadow Park Centralized LID Elevated Potential Stage 2AA None None N/A N/A SAR Assessment ECA
117 Carter Park Centralized LID Elevated Potential Stage 2AA None None N/A N/A SAR Assessment ECA
118 SWMF Retrofit No. 37 (LV10) Elevated Potential Stage 2AA None None Low Indirect Unknown Fish Habitat SAR Assessment ECA Amendment
Hewitts Creek
Watershed (Refer to 126 Queensway/Hyde Park Centralized LID Uncertain Potential Stage 2AA None None Low None None ECA
Figure 21)
133 Strabane Park Centralized LID Elevated Potential Stage 2AA None None Low None None ECA
Georgian Creek
Watershed (Refer to 134 SWMF Retrofit No. 76 (GR04) Elevated Potential Stage 2AA None None Low None SAR Assessment ECA Amendment
Figure 17)
138 SWMF Retrofit No. 75 (GRO1) Elevated Potential Stage 2AA None None Low Unknown Fish Habitat SAR Assessment NVCA Permit / ECA Amendment
Hiil3 L3 Watershed 140 Cartwright Park Centralized LID Uncertain Potential Stage 2AA None None Low None None ECA
(Refer to Figure 17)




Table 64: Conditional Projects

Watershed Project No. Opportunity (ID) Location Description Alternative Property Acquisition Project Cost EA Schedule EA Status
147 Lougheed Park Centralized LID Lougheed Park Construct underground infiltration system for water quality treatment and oE i $2,430,981 B New Project
phosphorus removal.
148 Wessenger Park Centralized LID Wessenger Park Construct underground inifration system for water qualiy treatment and 2E - $1,405,979 B New Project
phosphorus removal.
149 Bear Creek Park Centralized LID Bear Creek Park Construct underground inifration system for water qualiy treatment and 2E - $10,728,475 B New Project
phosphorus removal.
Bear Creek — - -
Watershed (Refer to 153 SWMF Retrofit No. 62 (BR0S) Between Red Oak Dr. and County Rd. 28 E:sa”irzgf$2ﬂtSWMF to increase the permanent pool volume provided for water 28 - $416,167 A+ Pre-Approved
Figure 20) quaty g
156 Culvert Improvement No. 134 BCRY Railway Crossing Culvert upgrades to satisfy 50 Year design flood frequency criteria. 3A $158,021 A Pre-Approved
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road i !
157 Culvert Improvement No. 80 County Rd. 27 Crossings (Arterial Road - 100 Year design flood frequency). 3B $93,625 A Pre-Approved
BRI Construct underground infiltration system for water quality treatment and
Area (Refer to Figure 160 Shoreview Park Centralized LID Shoreview Park 9 Y quality 2E = $1,718,730 B New Project

17)

groundwater recharge.




Table 64: Conditional Projects

Watershed Project No. Opportunity (ID) Archeological Land Classification| ~Archeological Requirements Cultural Heritage Constraints | Cultural Heritage Requirements | Natural Heritage Sensitivity Natural Heritage Constraints Natural Heritage Requirements Approval Requirements
147 Lougheed Park Centralized LID Elevated Potential Stage 2AA None None Low None None NVCA Permit / ECA Amendment
148 Wessenger Park Centralized LID Elevated Potential Stage 2AA None None Low None None ECA
149 Bear Creek Park Centralized LID Elevated Potential Stage 2AA None None Low None None ECA
Bear Creek
Watershed (Refer to 153 SWMF Retrofit No. 62 (BRO5) Elevated Potential Stage 2AA None None High Direct Unknown Fish Habitat / Non-PSW SAR Assessment NVCA Permit / ECA Amendment
Figure 20)
156 Culvert Improvement No. 134 Disturbed Area None None None High Direct Cold Water Fish Habitat / PSW SAR Assessment NVCA :s esrenggrggrio Self
157 Culvert Improvement No. 80 Disturbed Area None None None High Direct Cold Water Fish Habitat / PSW SAR Assessment NVCA APs z:ggr;a':to Self
Johnson Drainage
Area (Refer to Figure 160 Shoreview Park Centralized LID Historic Town of Barrie Stage 2AA None None Low None None ECA

17)
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Project Prioritization

The individual projects included as part of the preferred solution have been prioritized in order
of importance through a risk assessment consistent with the methodology outlined in the City
of Barrie Corporate Asset Management Plan (November 2011). Specifically, a probability of
failure has been assigned to each project based on the frequency of occurrence. The
economic, social and environmental consequence of failure has been evaluated for each
project. The risk assessment matrix was applied to establish the risk associated with each

project based on the probability and consequence of failure.

The projects were prioritized for each watershed and drainage area to assist the City in the
development of their capital plans. Other factors were considered when prioritizing the
projects such as current capital plans, the MTO proposed Highway 400 improvements,
neighbourhood renewal programs, and condition assessments. The priority of each project

within its watershed is provided in the following table.



Table 65: Preferred Solution Prioritization Summary

Kidd's Creek
Watershed (Refer to
Figure 23)

Construct underground infiltration system for water quality treatment, erosion control and

1 SWMF Retrofit No. 11 (KDO06) Livingstone St. W. and Ford St. active storage offset (SWMF KDO2). 8 40 7 48 8 Enhancement 2020 - 2024 N/A 1
) SWME Retrofit No. 18 (KDOS) Livingstone St. W, and Neelands St Construct undergroqnd infiltration system for water qual!ty treatment and phosphorus 3 37 9 20 14 In;pectlonl NIA 14
removal. Grade major overland flow route to prevent private property flooding. Maintenance
3 SWMF Retrofit No. 13 (KD03) Between Irwin Dr. and Sunnidale Rd. Construct underground infiliration system for water quality treatment, phosphorus removal 1 ) 7 51 8 Not Identified | 2020 -2024 N/A 2
and active storage offset (SWMF KD02).
4 Watercourse Improvement No. 1 LA Cres.tra]lrnodug: r:((lilgs LSRG EL G \Watercourse improvements on Kidd's Creek to stabilize existing bank erosion. 10 34 11 44 11 Not Identified N/A 11
5 Culvert Improvement No. 13 Cundles Rd. W. Culvert upgrades to satisfy Cl.ty of Barrie Flow Design Guidelines for Road Crossings 13 35 10 3 8 Not Identified NIA 10
(Arterial Road - 100 Year design flood frequency).
161 Watercourse Improvement No. 34 LA T (?undles G gnd ARhCE ALY \Watercourse improvements on Kidd's Creek to stabilize existing bank erosion. 14 34 11 48 7 Not Identified N/A 9
(Reach Ki-3 through Ki-6)
8A Culvert Improvement No. 16 Thomson St. Culvert upgrades to satisfy 100 Year design flood frequency criteria (as per the 5 21 15 15 15 Not Identified | 2023-2025 15
recommendations of the Kidd's Creek MDP). 1627 - 8A
162A Trunk Storm Sewer No. 9 (Option 1) Thomson St., Sophia St. W. and Florence St. gggz:”;: t;l”"k BRI A S TN O S LR SR 14 45 6 59 6 N/A 2023 - 2025 8
163 Watercourse Improvement No. 2 Between Thomson St. and Eccles St. (Reach Ki-8a) [Watercourse improvements along Kidd's Creek to stabilize existing bank failures/erosion. 8 34 11 42 12 Not Identified Not Identified N/A 13
9 Culvert Improvement No. 18 Wellington St. W. Culve_rt upgrades to satisfy Cl_ty of Barrie Flow Design Guidelines for Road Crossings 2 65 1 89 1 Maintenance Only NIA 7
(Arterial Road - 100 Year design flood frequency).
10 Watercourse Improvement No. 3 Between Eccles Stth:)r:jdg: T(T?IOSC; (Reaches Ki-10b Watercourse improvements on Kidd's Creek to stabilize existing bank failures/erosion. 8 34 11 42 12 Not Identified N/A 12
165 Watercourse Improvement No. 25 Between Eccles St. and Dunlop St. W. (Reach Ki-11) [Daylight watercourse through 150 Dunlop St. W. 16 53 4 69 3 Not Identified 2019 - 2020 6
166 Culvert Improvement No. 145 Dunlop St. W. Culvert upgrades to satisty City of Barrie Flow Design Guidelines for Road Crossings 5 59 2 64 5 NotIdentified | 2019 - 2020 5
(Arterial Road - 100 Year design flood frequency). 11A - 167 - 166 -
165
167 Watercourse Improvement No. 26 |Between Dunlop St. W. and Bradford St. (Reach Ki-11) [Daylight watercourse through 125 Dunlop St. W. 31 53 4 84 2 Not Identified 2019 - 2020 4
1A Trunk Storm Sewer No. 11 Bradford St Trunk storm sewer extension to satisfy City of Barrie Flow Design Guidelines for Road 10 50 9 69 3 Not Identified 2019 - 2020 3

Crossings (Arterial Road - 100 Year design flood frequency).
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Bunkers Creek
Watershed (Refer to
Figure 23)

Construct underground infiltration system for water quality treatment and phosphorus

31 SWMF Retrofit No. 10 (BK03) Northwest of Shelley Ln. and Anne St. N. Intersection removal. SWMF outlet modifications for peak flow attenuation. 18 40 9 58 7 Not Identified N 7

32 Trunk Storm Sewer No. 1 Anne St. N. from BKO3 to Edgehill Dr. L SIS LRE AT SO s T e L 2% 52 5 80 1 Not Identified 6
and erosion on Bunkers Creek (Reach Bu-3).

u Watercourse Improvement No. 4 Bunkers Creek downstream of Shirley Ave. (Reach Bu- [Scour treatment and bank stabilization to remediate existing scour and bank failure/erosion 8 3 10 9 1 Not Identified Nia 1

3) on Bunkers Creek (Reach Bu-3).
35 Watsrcourse Improvement No. 5 Bunkers Creek downstream of Edgehill Rd. (Reach Bu-|Scour treatment and bank stabilization to remediate existing scour and bank failure/erosion 13 " 10 47 10 Not Identified 35.32.31 10
7) on Bunkers Creek (Reach Bu-7).

36 Culvert Improvement No. 143 Highway 400 - Bunkers Creek (North Branch) Culvert upsizing consistent with proposed MTO Highway 400 Improvements. 7 MTO Project (2020 - 2022)

37 Culvert Improvement No. 142 Highway 400 - Bunkers Creek (Central Branch) Culvert upsizing consistent with proposed MTO Highway 400 Improvements. 7 MTO Project (2020 - 2022)

38 Culvert Improvement No. 141 Highway 400 - Bunkers Creek (South Branch) Culvert upsizing consistent with proposed MTO Highway 400 Improvements. 7 MTO Project (2020 - 2022)

39 SWME Retrofit No. 94 New SWME within future Highway 400 EW-N ramp Construct SWMF to provide peak flow attenuation to maintain peak flows through south and 38 MTO Project (2020 - 2022)
central branches of Bunkers Creek.

408 Trunk Storm Sewer No. 2 Dunlop St. W. and Anne St. S. from Highway 400 E/W- |Construct trunk storm sewer to convey flows from Dunlop St. W. on Anne St. to Bunkers 15 53 4 68 5 Not Identified NA 5

N-ramp to Perry St. Creek (Reach Bu-11).
" Watsrcourse Improvement No. 8 Bunkers Creek between Anne St. S. and Innisfil St. | Toe treatment to mitigate bank scour and undercutting on Bunkers Creek (Reach Bu-11 3 29 7 52 8 Not Identified NA 8
(Reaches Bu-11 and Bu-15) and Bu-15).

42 SWMF Retrofit No. 95 (Milligan's Pond) Milligan's Pond between Boyz St. and Innisfil St.  [Cleanout accumulated sediment from Milligans Pond and reinstate watercourse. 6 42 8 48 9 Not Identified N/A 9

23 Culvert Improvement No. 22 Innisfil St Culvert upgra(_ies to satisfy 100 Year design flood frequency criteria (as per the 1 68 1 79 9 Not Identified 4
recommendations of the Bunkers Creek MDP).

44 Culvert Improvement No. 23 Commercial Plaza Entrance Road Remove existing culvert and daylight watercourse. Install pedestrian bridge for access to 17 52 5 69 4 Not Identified 3
paking lot 46-45-44 - 43

45 Culvert Improvement No. 24 Bradford St Culve_rt upgrades to satisfy Cl_ty of Barrie Flow Design Guidelines for Road Crossings 6 68 1 7 3 Maintenance Only 9
(Arterial Road - 100 Year design flood frequency).

46 Watercourse Improvement No. 27 Bunkers Creek (Reach Bu-16) downstream of Bradford [Natural watercourse enhancement on Bunkers Creek (Reach Bu-16) to increase 5 56 3 61 6 Not Identified 1

St. to Lakeshore Dr.

conveyance capacity, habitat and canopy.
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Additional Considerations
Prioritization Lo Total Score Identified Projects to be
Watershed Project No. Opportunity (ID) Location Description Evaluation Score|  Score (Risk Pno;:iitlon (Evaluation + Final Rank Replacement Capital Plan / Completed in W;:ie;fxd
Assessment) Prioritization) Date (Condition | MTO Schedule | Combination /
Assessment) Order
49 Watercourse Improvement No. 29 Downstream of Sproule Dr. to SWMF Retrofit No. 78 [Realign Dyments Creek from Sproule Dr. to SWMF Retrofit No. 78. 2 12 17 10 17 Not Identified 4
181 SWMF Retrofit No. 78 Between Sproule Dr. and Dunlop St. W. Construct SWMF above low flow channel for peak flow attenuation during major storms. 15 53 6 68 7 N/A 183182 - 181 3
Relocate and upgrade culvert to satisfy City of Barrie Flow Design Guidelines for Road " 49
182 Culvert Improvement No. 28 Dunlop St. W. Crossings (Arterial Road - 100 Year design flood frequency). 20 59 3 79 1 Not Identified 2
183 Watercourse Improvement No. 9 Dunlop St. W, to Ferndale Dr. N Realign Dymgnts Creek from Dunlop St. W to Ferndale Dr. N. to facilitate SWMF retrofit 47 12 17 5 18 NIA 1
(No. 78) and increase conveyance capacity.
50 Culvert Improvement No. 29 Femdale Dr. N. Culvert upgrades to satisfy Cle of Barrie Flow Design Guidelines for Road Crossings 16 56 5 7 6 Not Identified NIA 13
(Arterial Road - 100 Year design flood frequency).
51 Watercourse Improvement No. 10 Ferndale Dr. N. to Sarjeant Dr. (Reach Dy-2b) Regradelreshgpe 2Ll S el Ferpdale D e 2 53 6 55 12 Not Identified N/A 16
drainage and increased conveyance capacity.
52 Culvert Improvement No. 30 Sarjeant Dr. and Dunlop St. W. Realign and up grade culvert o satisfy 100 Year design flood frequency citefia (as per the 5 29 16 34 16 Not Identified N/A 18
recommendations of the Dyments Creek MDP).
53 Culvert Improvement No. 31 Highway 400 E/W-S and N-E/W Ramps Culvert upsizing consistent with proposed MTO Highway 400 Improvements. 15 MTO Project (2020 - 2022)
54 Culvert Improvement No. 33 Highway 400 Culvert upsizing consistent with proposed MTO Highway 400 Improvements. 5 MTO Project (2020 - 2022)
Dyments Creek 55 Culvert Improvement No. 32 Hart Dr. Extend Highway 400 Culvert under Hart Dr. 15 60 2 75 5 Not Identified 12
Watershed (Refer to 56 - 55- 54
Figure 23) 56 Watercourse Improvement No. 11 Downstream of Hart Dr. (Reach Dy-3) Daylight watercourse (through 55 Hart Dr.) 26 50 8 76 3 N/A 11
57 Culvert Improvement No. 34 George St. Culvert upgra@es to satisfy 100 Year design flood frequency criteria (as per the 1 3 9 50 9 Not Identified NA 15
recommendations of the Dyments Creek MDP).
169 Culvert Improvement No. 35 Victoria St. Culvert removal 28 48 9 76 3 Not Identified 9
1698B - 170B
170B SWMF Retrofit No. 79 (DY01) Between George St. and Anne St. S. Peak flow attenuation and quality SWMF expansion 14 44 13 58 11 Not Identified 10
58 Culvert Improvement No. 36 Anne St. S. and John St. Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road Crossings 3 4 13 8 15 Not Identified | 2024 - 2025 NIA 17
(Arterial Road - 100 Year design flood frequency).
59 Watercourse Improvement No. 12 Between Anne St. S. and Innisfil St. (Reach Dy-5)  [Toe treatment to mitigate bank scouring and undercutting. 23 45 11 68 7 Not Identified N/A 14
60 Culvert Improvement No. 37 Innisfil St. Culvert upgrades to satisfy 100 Year design flood frequency criteria (as per the 12 65 1 7 2 Not Identified NIA 8
recommendations of the Dyments Creek MDP).
61 Culvert Improvement No. 38 Sanford St. SR e I G NG S S (AL 2 57 4 59 9 Not Identified 2021 N/A 7
recommendations of the Dyments Creek MDP).
62 Culvert Improvement No. 39 Bradford St Culvert upgrades to satisfy Regulatory flood frequency criteria (as per the recommendations 8 45 1 53 13 Priority 2019 - 2020 6
of the Dyments Creek MDP). 63- 62
63 Watercourse Improvement No. 28 Do BradfordD?lt_.Gt)o FE G MRl Rz Watercourse improvements to increase conveyance capacity and decrease flooding. 11 42 15 53 13 Priority 2019 - 2020 5
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Hotchkiss Creek
(Refer to Figure 25)

Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road Crossings (Local

12 Culvert Improvement No. 41 Mayfair Dr. Road - 50 Year design flood frequency). 7 42 9 49 11 Not Identified N/A 11
13 Culvert Improvement No. 42 Ardagh R. Culve_rt upgrades to satisfy Cl_ty of Barrie Flow Design Guidelines for Road Crossings 7 51 3 58 9 Not Identified NA 10
(Arterial Road - 100 Year design flood frequency).
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road Crossings .
16 Culvert Improvement No. 44 Essa Rd. il e 0 e = ] s 2 11 MTO Project
17 SWMF Retrofit No. 44 85 Morrow Rd. Construct wetland SWMF for water quality treatment and phosphorus removal. 8 33 12 41 12 N/A N/A 12
19 SWMF Retrofit No. 81 50 Wood St. Construct peak flow attenuation SWMF for erosion control and peak flow attenuation. 28 36 10 64 6 N/A N/A 8
20 SWMF Retrofit No. 96 50 Wood St. Construct peak flow attenuation SWMF for erosion control and peak flow attenuation. 17 36 10 53 10 N/A 7
- - - 21-20
21 Culvert Improvement No. 135 ORI (gte;w el SN Construct proposed SWMF Retrofit No. 96 outlet controls. 13 57 1 70 2 Not Identified 6
9 Culvert Improvement No. 48 Tiffin St Culvert upgrades to satisfy Cl.ty of Barrie Flow Design Guidelines for Road Crossings 16 51 3 67 5 Not Identified NA 5
(Arterial Road - 100 Year design flood frequency).
23 Watercourse Improvement No. 6 Reach Ho-8 between Tiffin St. and Anne St. S Daylight watercourse through 115 Brock St., 128 Anne St. S. and 134 Tiffin St. 13 51 3 64 6 Not Identified 4
2 Culvert Improvement No. 49 Anne St S, Culvert upgrades to satisfy Cl.ty of Barrie Flow Design Guidelines for Road Crossings 17 51 3 68 4 Not Identified 95.94-93 3
(Arterial Road - 100 Year design flood frequency).
25 Watercourse Improvement No. 13 Reach Ho-9 between Anne St. S. and Innisfil St.  |Daylight watercourse through 108 and 120 Tiffin St. 20 51 3 71 1 Not Identified 2
- Culvert upgrades to satisfy 100 Year flood frequency criteria (as per the recommendations .
27 Culvert Improvement No. 50 Innisfil St. of the Hotchkiss Creek MDP). 3 57 1 60 8 Priority N/A 1
28 Watercourse Improvement No. 14 Reach Ho-9 between Innisfil St. and Bradford St. ~ |Watercourse improvements along Hotchkiss Creek to stabilize existing bank erosion. 13 26 13 39 13 Not Identified N/A 13
30 Trunk Storm Sewer No. 10 Essa Rd. (between Fariview Rd. and Grove St.)  [Construct trunk storm sewer to convey 100 year peak flows. 24 45 8 69 3 N/A N/A 9
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Additional Considerations

Prioritization Lo Total Score Identified Projects to be
Watershed Project No. Opportunity (ID) Location Description Evaluation Score|  Score (Risk Pno;:iitlon (Evaluation + Final Rank Replacement Capital Plan / Completed in W;:?;fxd
Assessment) Prioritization) Date (Condition | MTO Schedule | Combination /
Assessment) Order
67 SWMIF Retrofit No. 42 Between Beacon Rd. and Montseriand St, |0 ct combination underground infifration system and cry SWMF for water qauty 20 44 8 64 5 Not Identified N/A 12
treatment, erosion control and peak flow attenuation.
68 Culvert Improvement No. 53 Harvie Road SN g PR DRI L I AR 2 03 1 69 3 Not Identified | 2019 - 2020 N/A 10
(Arterial Road - 100 Year design flood frequency).
70 Culvert Improvement 54 Harvie Road Culvert upgrades to satisfy City of Barre Flow Design Guidelines for Road Crossings 29 21 25 50 1 Not Identified | 2019 - 2020 9
(Arterial Road - 100 Year design flood frequency).
171 Watercourse Improvement No. 15 From Harvie Road to Highway 400 (Reach Wh-3)  |Realign Whiskey Creek (Reach Wh-3) from Harvie Road to Highway 400. 17 24 24 41 19 Not Identified 2019 - 2020 172A-171-70 8
. Culvert upgrades to satisfy 100 Year design flood frequency criteria (as per the i . i
172A Culvert Improvement No. 55 Highway 400 recommendations of the Whiskey Creek MDP). 9 29 19 20 25 Not Identified 2019 - 2020 7
7 Culvert Improvement No. 56 Fairview Rd. NGRS e L DRI L I AR 13 29 19 ) 18 Not Identified | 2019 - 2020 N/A 6
(Arterial Road - 100 Year design flood frequency).
) Culvert upgrades to satisfy 100 Year design flood frequency criteria (as per the . i
72 Culvert Improvement No. 57 Bayview Dr. recommendations of the Whiskey Creek MDP). 5 41 12 46 15 Scour Protection 2022 - 2023 N/A 19
73 Watercourse Improvement No. 16 Downstream of Bayview Dr. (Reach Wh-4a) Minor watercourse realignment for long-term watercourse bed stabilization. 4 30 16 34 20 Not Identified N/A 21
74 Watercourse Improvement No. 30 Downstream of Bayview 32)(Reaches Wh-4a through Watercourse improvements to increase conveyance capacity and decrease flooding. 7 26 21 33 22 Not Identified N/A 22
75 SWMF Retrofit No. 40 43 Chieftain Cres. and 110 Fairview R, Construct combination underground infilration syster and dry SWMF in combination with 30 a 12 7 2 Not Identified | 2018 - 2020 NIA 5
Emergency Services Campus SWMF.
76 Watercourse Improvement No. 17 Downstream of Bayview Drive (Reach Wh-5) \é\rls:z(;ﬁourse improvements along Whiskey Creek to stabilize existing bed and bank 14 44 8 58 6 Not Identified N/A 14
77 Watercourse Improvement No. 18 Downstream of Bayview Drive (Reach Wh-6) Watercourse improvements along Whiskey Creek to stabilize existing bank erosion. 14 30 16 44 17 Not Identified N/A 20
) . ) Culvert upgrades to satisfy 100 Year flood frequency criteria (as per the recommendations "
Whiskey Creek 78 Culvert Improvement No. 147 BCRY Railway Crossing of the Whiskey Creek MDP). 10 48 3 58 6 Not Identified N/A 13
Watershed (Refer to Culvert des to satisfy City of Barrie Flow Design Guidelines for Road Crossi
Figure 24) 80 Culvert Improvement No. 60 Huronia Rd. ulvert upgraces 1o sa sty tty of Barrie Flow Design Guidelines for Road Crossings 7 47 6 54 10 Not Identified 17
(Arterial Road - 100 Year design flood frequency). o
81 Watercourse Improvement No. 31 |Downstream of Huronia Rd. (Reach Wh-7b through 7c) |Watercourse realignment between Huronia Rd. and SWMF WKO01. 6 26 21 32 24 Not Identified 24
83 SWMF Retrofit No. 25 (WK01) Little Ave. and Firman Dr. Construct a wetland permanent pool cell to provide water quality treatment. 5 44 8 49 3 Not Identified N/A 11
84 Culvert Improvement No. 62 Little Ave. Culvert upgrades to satisfy Cle of Barrie Flow Design Guidelines for Road Crossings 14 n 12 55 8 Inspected 16
(Arterial Road - 100 Year design flood frequency). 179 -84
179 Watercourse Improvement No. 32 Downstream of Little Ave. (Reach Wh-9) Watercourse improvements downstream of Little Ave. to improve conveyance capacity. -6 26 21 20 25 Not Identified 25
85 Culvert Improvement No. 63 Yonge St. Culvert upgrades to satisfy Cle of Barrie Flow Design Guidelines for Road Crossings 15 35 15 50 1 Not Identified NA 18
(Arterial Road - 100 Year design flood frequency).
. . . Culvert upgrades to satisfy 100 Year flood frequency criteria (as per the recommendations . .
86 Culvert Improvement No. 138 Metrolink Railway Crossing of the Whiskey Creek MDP). 14 Metrolink Project
88 Culvert Improvement No. 64 Hurst Dr. Culvert upgrades to satisfy Cllty of Barrie Flow Design Guidelines for Road Crossings 8 47 6 55 8 Not Identified NIA 15
(Arterial Road - 100 Year design flood frequency).
89 Watercourse Improvement No. 19 Between Tollendal Mil ?/\;jhir(];; The Boulevard (Reach Watercourse improvements on Whiskey Creek to stabilize existing bank erosion. 2 30 16 32 22 Not Identified N/A 22
174A Culvert Improvement No. 65 The Boulevard Culvert upgra@es 10 satisfy 1.00 Year design flood frequency criteria (as per the 16 57 1 73 1 Not Identified 4
recommendations of the Whiskey Creek MDP).
175 Watercourse Improvement No, 20 Between The Boulevard and Brennan Avenue (Reach Reconstruc’r]regrade the Wa?ercourse between The Boulevard and Brennan Avenue to 14 8 3 " 20 Not Identified 3
Wh-10) increase conveyance capacity. 177 - 176 - 175 -
i i iteri 174A
176 Culvert Improvement No. 66 Brennan Ave. Culvert upgra@es to satisfy 1.00 Year design flood frequency criteria (as per the 16 51 9 67 4 2023 - 2027 9
recommendations of the Whiskey Creek MDP).
177 Watercourse Improvement No, 21 Downstream of Brennan Ave. to Kempenfelt Bay  [Reconstruct/regrade the watercourse downstream of Brennan Avenue to increase 1 8 3 19 13 Not Identified 1

(Reach Wh-10)

conveyance capacity.
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Additional Considerations

Prioritization Lo Total Score Identified Projects to be
Watershed Project No. Opportunity (ID) Location Description Evaluation Score|  Score (Risk Pno;:iitlon (Evaluation + Final Rank Replacement Capital Plan / Completed in W;:?;fxd
Assessment) Prioritization) Date (Condition | MTO Schedule | Combination /
Assessment) Order
96 SWMF Retrofit No. 87 (LV17) East of Bryne Dr. Construct wetland permanent pool cell for water quality treatment. 11 37 11 48 8 Not Identified N/A 10
97 SWMF Retrofit No. 65 (LV07) Between Bayview Dr. and Saunders Rd. Retrofit EXISWQ SWMF o include a sediment forebay and underground infiltration system 1 44 5 45 10 Maintenance Only N/A 12
for water quality treatment.
98 Culvert Improvement No. 126 BCRY Railway Crossing (north of Lockhart Rd.)  |Culvert upgrades to satisfy 100 Year design flood frequency criteria. 4 25 14 29 15 Maintenance Only N/A 17
99 Culvert Improvement No. 89 Lockhart R, Culvert upgrades to satisfy Cle of Barrie Flow Design Guidelines for Road Crossings 9 56 9 65 4 Maintenance Only NIA 5
(Arterial Road - 100 Year design flood frequency).
Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road Crossings Repairs (2023 -
101 Culvert Improvement No. 91 Lockhart Rd. (Arterial Road - 100 Year design flood frequency). 1 41 8 42 12 2027) N/A 13
102 SWMF Retrfit No. 45 (LV05) Between Highway 400 and Bayview Drive s:g’s"i";deanom CLl Lt e e O AR 1S 4 44 5 48 8 Priority N/A 9
1058 Culvert Improvement No. 123 BCRY Railway Crossing (south of Mapleview Dr. E.) F:ulvert Upgrades to convey Regional (Hurricane He}zgl) geak flows to lrelducle backwater 26 25 14 51 7 Inspected N/A 8
impacts on Culvert Improvements No. 94 and 95 eliminating these deficiencies.
107 Culvert Improvement No. 92 Huronia Rd. Culvert upgrades to satisfy Clj(y of Barrie Flow Design Guidelines for Road Crossings 20 50 1 79 1 Not Identified N/A 1
L Creck (Arterial Road - 100 Year design flood frequency).
overs Cree — - - — -
Watershed (Refer to 109 Culvert Improvement No. 99 Ellis Dr. gzg’gr_t:g $::rejgzi§§t;;z(§:;z§lj;i;;e e R AR L (o 12 33 13 45 10 Not Identified N/A 11
Figure 24) - - - - — -
110 Culvert Improvement No. 98 Welham Rd. Culvert upgrades to satisfy Clt.y of Barrie Flow Design Guidelines for Road Crossings 1 39 10 20 14 Maintenance Only NIA 15
(Collector Road - 50 Year design flood frequency).
11 SWME Retrofit No. 30 (LV02) East of Welham Rd. tF:s;rt(r)Tl:lz:tle existing SWMF to include a permanent pool wet pond cell for water quality 13 4 5 57 5 Priority NA 6
12 SWMF Retrfoit No. 31 (LV03) East of Welham Rd. t?s;m:t‘e existing SWMF to include a permanent pool wet pond cellfor water quality 19 37 1 56 6 Enhancement N/A 7
13 Culvert Improvement No. 97 Huronia Rd. Culvert upgrades to satisfy Clj(y of Barrie Flow Design Guidelines for Road Crossings 99 56 9 78 9 Not Identified NA 9
(Arterial Road - 100 Year design flood frequency).
114 Trunk Storm Sewer No. 7 Esther Drive from Dean Ave. to SWMF LV19 Construct a trunk storm sewer (upsize local sewer) to eliminate overland flow deficiency. 0 41 8 41 13 Not Identified N/A 14
120 Watercourse Improvement No. 22 Between Yonge St. and Hurst Dr. (Reach Lo-19) AT B eSS RS e ol S L S T 7 22 16 29 15 Not Identified N/A 16
channel meander.
121 Watercourse Improvement No. 23 Upstream of Tollendal Mill Rd. (Reach Lo-20) \Cl\rl]z;t:rzz?lrjnrzzrl]rggrrovements on Lovers Creek to stabilize existing bed and bank erosion and 7 22 16 29 15 Not Identified 4
T . T . 122-121
122 Culvert Improvement No. 105 Tollendal Mill Rd. g‘;‘ﬁi&;‘fg::js ;%S\f:;y dglstiér?fflizglfieﬂzgnggmgn Guidelines for Road Crossings 12 56 2 68 3 2018 - 2022 3
Hewitts Creek 125 Culvert Improvement No. 83 Mapleview Dr. E. (C"‘fjrlt\gglugg;d_eiég ?aet;f}(;gg no;(lftii";fezlt?:r’]ggs'gn Guidelines for Road Crossings 8 41 1 49 1 Not Identified N/A 1
Watershed (Refer to - " S S ————— .
Figure 26) 130 Trunk Storm Sewer No. 6 fincess Margaret Bate and Lameiot 5q. f1om LOYAUSt | o oyr ot 4 trunk storm sewer to eliminate overland flow deficiency. 9 26 2 85 2 Not Identified N/A 2
Crt. to SWMF HW06
135 Trunk Storm Sewer No. 3 SWMF GR04 to SWMF GRO1 Construct a trunk storm sewer to convey the 100 year outflow from SWMF GR04 to GRO1. 0 48 2 48 3 Not Identified N/A 3
Georgian Creek
Watershed (Refer to 137 Trunk Storm Sewer No. 4 Dunsmore Park to Penetanguishene Rd gz::;cgtjst::;z S;:;m A LR L Sl PRSI L 0 59 1 59 2 Not Identified N/A 2
Figure 22) — - - - — -
139 Culvert Improvement No. 82 Penetanguishene Rd Culver t upgrades (0 satisfy Cle of Barrie Flow Design Guidelines for Road Crossings 30 40 3 70 1 Maintenance Only N/A 1
(Arterial Road - 100 Year design flood frequency).
141 Trunk Storm Sewer No. 5 SWMF LT02 to SWMF LTOL Gl R RO L A IS AR LY 7 4 2 54 3 Not Identified N/A 3
eliminate overland flow route deficiencies.
_ 142 SWMF Retrofit No. 77 (LT01) Between Cardinal St. and St. Vincent St. SWMF expansion for water quality treatment (wet pond), erosion control and peak flow 2 8 3 68 1 Not Identified NIA 1
Little Lake Watershed attenuation.
Refer to Figure 22
( g ) 143 Watercourse Improvement No. 24 Downstream of Livingstone St. E. (Reach Li-1) Watercourse improvements along Little Lake Creek to stabilize existing bank erosion. 14 30 4 44 4 Not Identified N/A 4
145 SWME Retrofit No. 84 (LTGM) 500 Bayfield St Expand existing SWMF to increase the permanent pool and active storage volume for water 7 8 1 55 9 Not Identified NA 9

quality treatment and peak flow attenuation.
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SExpand existing SWMF to increase the permanent pool volume provided for water quality

(Refer to Figure 22)

150 SWMF Retrofit No. 61 (BR08b) Between Red Oak Dr. and County Rd. 27 freatment 14 24 38 Not Identified N/A
Bear Creek Watershed Culvert upgrades to satisfy City of Barrie Flow Design Guidelines for Road Crossings "
(Refer to Figure 25) 154 Culvert Improvement No. 78 Ardagh Rd. il e - 0 ey s T iy 8 26 34 Not Identified N/A
155 Watercourse Improvement No. 33 Downstream of Ardagh Rd. (Reach Be-14) Watercourse improvements along Bear Creek to stabilize existing bed erosion. 16 34 50 Not Identified N/A
Johnson Drainage
Area (Refer to Figure 159 Trunk Storm Sewer No. 8 Johnson St. from Steel St. to Kempenfelt Bay Construct a trunk storm sewer (upsize local sewer) to eliminate overland flow deficiency. 15 65 80 Not Identified N/A
22)
Nelson Drainage Area 180 Trunk Storm Sewer No. 12 Blake St. from Johnson St. to Puget St. Construct trunk storm sewer to service Blake St. and eliminate overland flow deficiencies. 9 41 50 Not Identified N/A
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18 Detailed Design and Construction

Following ratification by City Council and successful completion of the Class EA process, the
individual projects will proceed to detailed design and construction subject to available capital
funding. Prior to construction, approval for the proposed works will be required from the Lake
Simcoe Region Conservation Authority (LSRCA) and Nottawsaga Valley Conservation
Authority (NVCA) under Ontario Regulation 179/06, from the Ministry of the Environment,
Conservation and Parks (MECP) under the Ontario Water Resources Act and Fisheries and
Oceans Canada under the Fisheries Act. All subsequent permits and approvals that may be

required for the implementation of the Preferred Solution are as follows:

. Development, Interference with Wetlands & Alteration to Shorelines & Watercourses
Permit - LSRCA;

= Application for Development, Interference with Wetlands and Alterations to Shorelines and

Watercourses Permit - NVCA;
= Environmental compliance approval for Municipal and Private Sewage Works - MECP; and
. Permit to Take Water - MECP (If required)

Additional requirements that may need to be considered as part of detailed design and
construction are the archaeological, cultural and natural heritage constraints of each project
including migratory birds nesting periods, fishery timing windows, and species at risk. The
archaeological, cultural and natural heritage requirements for each project are outlined in

Section 15 of this report.

During the detailed design of the Preferred Solution, the owners of the existing utilities in the
City should be notified of the proposed works, of any impacts the proposed works will have on
the existing utilities, and of any conflicts or relocates required to complete the infrastructure
improvements. Coordination with existing utilities will be required throughout detailed design

and construction.

The age and condition of the existing culverts vary throughout the City. Depending on the age
and condition of the culverts, there may be opportunities to use the existing culverts and add
an additional culvert(s) to the crossing to achieve the design criteria, particularly for newer
culverts in good condition. Utilizing the existing culvert will reduce costs. It is recommended
that the age of the existing culverts be reviewed, and the condition of the culvert be assessed

as part of detailed design to determine if using the existing culvert is feasible and appropriate.

For low impact development measures, specifically infiltration measures, the impacts the

systems have on local groundwater levels needs to be confirmed as part of detailed design.

—"""'_
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Infiltration systems have the potential to cause local groundwater mounding. Groundwater
mounding next to or near homes and foundations may cause adverse impacts on the structure,
such as increased sump pump usage, flooding of basements or increase hydrostatic pressures
and foundation damage. It is recommended that the groundwater impacts be assessed at
detailed design to confirmed that no adverse impacts will be caused by the construction of the

infiltration system.
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Climate Change

Water quality and quantity, the aquatic ecosystems, the natural environment including creeks
and shorelines in the Lake Simcoe and Nottawasaga Valley watersheds are expected to be
influenced directly and indirectly by climate change. How Lake Simcoe and the Nottawasaga
River will be affected and how they will respond to climate change remains uncertain, however,
effective stormwater management planning and design will improve each watersheds ability to

adapt to climate change.

Climate change is predicted to shift weather patterns, amplify the variability of extreme
weather events and increase the intensity of extreme storm events. As climate changes, the
risk of flooding, erosion and infrastructure failure will likely increase as higher intensity storms
will generate greater surface runoff in urban areas. Increased flooding and erosion pose risks
to public health and safety, to property damage, natural heritage features, the natural
environment and Lake Simcoe and the Nottawasaga River. To mitigate these risks and adapt to
variable extreme weather conditions, climate change must be considered as part of effective

stormwater management planning and design.

Proactively, the City of Barrie currently applies a simple approach to adapting to climate
change by applying a 15% increase (adjustment factor) to the City’s rainfall intensity-duration-
frequency (IDF) relationships developed from historic rainfall data. The updated IDF
relationships adjusted for climate change are presented in the City of Barrie Storm Drainage

and Stormwater Management Policies and Design Guidelines (November 2009).

A review of approaches currently used by municipalities to adjust their rainfall design standards
to account for climate change has been completed. Similar to the City of Barrie, the City of
Ottawa applies a 15% increase (adjustment factor) to its historic rainfall intensity-duration-
frequency (IDF) relationships. The City of Welland developed projected IDF relationships
through statistical analysis using historic and current climate data and precipitation extremes,
and future climate data based on global climate model predictions. The result being projected
IDF data for the 2020 and 2050 planning horizons. Additional approaches have been used,

however, a consistent approach has not.

Recently, the Ministry of Transportation (MTO) developed and released the IDF Curve Lookup
tool for the purpose of retrieving current and future intensity-duration-frequency (IDF) curves
across Ontario. The IDF Curve Lookup tool uses Environment Canada climate station data and
time-trend analysis to predict future IDF curves. Time-trend analysis was completed using the

available data from 1960 to 2010 (base year) and a linear trend was observed and extrapolated
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from this period to 2060 for each Environment Canada climate station in Ontario. Predicted

IDF curves can be obtained from the IDF Curve Lookup tool for the City of Barrie.

The predicted IDF curves generated by the tool for the City of Barrie in 2050 produce rainfall
depths and intensities on average 7% less than the current City of Barrie intensity-duration-
frequency (IDF) relationships adjusted by 15% to account for climate change. Similarly, the
predicted IDF curves generated by the tool for 2100 produce rainfall depths and intensities on
average 3% less that the current City of Barrie intensity-duration-frequency (IDF) relationships

adjusted by 15% to account for climate change.

The University of Waterloo has also developed and released the IDF Climate Change Tool 3.0.
This tool generates future IDF curves based on statistical analysis of historical climate data
through mathematical models. Predicted IDF curves can be obtained from the IDF Climate
Change Tool 3.0 using the historic climate data from the Barrie WPCP (Station ID 6110557).
The predicted IDF curves generated by the tool for the City of Barrie in 2056 produce rainfall
depths and intensities on average 7 to 19% less than the current City of Barrie intensity-
duration-frequency (IDF) relationships adjusted by 15% to account for climate change

depending on the mathematical model used.

Based on the comparisons of the predicted future IDF curves from the various tools, the
current City of Barrie intensity-duration-frequency (IDF) relationships adjusted by 15% to
account for climate change are valid for infrastructure sizing through the planning horizon 2050
and potentially beyond. It is recommended that the City reassess the adjustment factor (15%
increase) used to account for climate change when Environment Canada release their IDF curve
updates to ensure the City’s design standards remain valid and properly account for climate

change through the City’s planning horizon.
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20 SWM Funding

20.1

20.1.1

As stormwater management has evolved so has the need for alternative funding mechanisms to
support municipal infrastructure. As a result of this evolution, municipalities are seeking
alternative funding mechanisms to the traditional tax based approach to cover the growing
costs of operating, maintaining and replacing their existing SWM assets. Alternative funding
mechanisms include development charges, stormwater utilities, grants, and water quality

trading as discussed in the following sections.

FUNDING MECHANISMS
Development Charges

Development charges are fees imposed by municipalities on new developments to fund the
increased capital costs related to service improvements in support of new development and
growth. Development charges help fund capital works projects to provide critical
infrastructure to support growth. Development charges are collected from developers at the
time of development, however, the fees may only be used to fund growth related capital costs.
Development charges are already applied to new developments in the City of Barrie in
accordance with By-Law 2013-032 (City of Barrie Municipal - Wide Development Charges) at

rates included in Schedule “A” based on the type of development or redevelopment.

In 2014, Watson & Associates Economists Ltd. (Watson) prepared the Development Charge
Background Study for the City of Barrie. The DC recoverable costs calculation included the
stormwater and drainage improvements within the former municipal boundary. A total of
$54,955,793 of the total gross capital cost of $121,473,593 was attributable to the increase
service needs of anticipated development. It is understood that Watson is currently
undertaking an update to the Development Charge Background Study which will be finalized in
2019.

The preferred solution selected as part of this Drainage Master Plan will be included in the
Development Charge Background Study. It was determined that the general recommendations
of this study benefit existing and will not be included int h development charge calculations.
However, the individual projects recommended through this study will be reviewed, and where
appropriate will be included. The percentage of the project cost assigned to development
charges is based on the combined population and employment growth percentages for the

former City of Barrie boundary and Secondary Planning Areas and the 2041 planning horizon.
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Stormwater Utilities

Stormwater utilities or stormwater rates are user based fees charged to property owners
discharging stormwater from their property to municipal stormwater infrastructure based on
their contribution. The rates charged to property owners are typically based on contributing
drainage area, land use classification, or impervious area and account for their specific
contribution to the municipal stormwater management system. Stormwater utilities are
becoming increasingly popular as a form of funding to offset the costs of SWM operation and
maintenance and programs have been initiated in Kitchener, Waterloo, Hamilton, Edmonton,

Saskatoon and Halifax to name a few.

Stormwater utility fees are incorporated into Municipal By-Laws enforceable under the Planning
Act and are generally based on a properties contribution to the municipal storm infrastructure.
The stormwater utility is not mandated by government legislation and is highly flexible and can
be tailored to individual municipalities and coordinated with other funding mechanisms. The
key being the basis for determining the rates charged must be fair and reasonable, and the
rates must be related to the cost of the services provided by the municipality. Various
methodologies for calculating the stormwater rate have been implemented including the

following:
= Tiered flat fee based on zoning classification, total property area or building area;
. Stormwater fee using an equivalent residential unit based on impervious area;

. Stormwater fee using an equivalent hydraulic area based on impervious and pervious area;

and
. Stormwater fee based on intensity of development (impervious area).

Stormwater utilities can be implemented in many different ways. A very basic option is to
establish a flat fee structure. Flat fees can be based on property size, zoning, and building area.
Flat fees for stormwater can be attached to a customer’s sanitary sewer utility bill and they can
be introduced through a stormwater levy attached to the residential tax bill. Though flat fees
are generally easy to apply, more complicated methods are much more equitable. Three basic

methods for establishing equitable service fees have been established.

The first is the Equivalent Residential Unit (ERU) method. This is the most common billing
method and is based on the amount of impervious area on a parcel. A representative sample of
a typical single family residential (SFR) home’s impervious footprint and its impact is first
assessed and considered the ERU. Generally all SFRs up to a defined maximum area are billed
for one ERU. For non-SFR parcels, the impervious area is divided by the typical SFR impervious

area to determine the number of ERUs to be billed to the parcel. This method allows for some

_—
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variation. A tiered-SFR flat-rate approach can be implemented based on analysis of SFR parcels

within defined total area groups. This increases the equitability of the fee system.

The second basic method is the Intensity of Development (ID) method. Once again, impervious
area is the main factor that governs billing. Stormwater utilities for the ID method are based on
the percentage of impervious area for a specific parcel. All parcels are charged a fee based on
the percentage of impervious area (intensity of development). Categories are defined by the

impervious percentage range and the cost per area varies between these categories.

The final basic method is the Equivalent Hydraulic Area (EHA) method. For this method,
parcels are billed on the combined runoff impact of their pervious and impervious areas where
the impervious area is charged at a much higher rate than the pervious area. Consideration of
the impact of pervious area makes this method the most equitable, though it is more work to

analyze and determine a unique EHA.

A comparison of the different options to establish the Stormwater Utility service fee is included
in the following table. Each of these basic options can be modified to increase equitability,
though this will generally increase the effort to administer. For example, setting up a tiered
approach based on general variability and having credits based on BMPs or location can be

implemented for any of these options.

Table 66: Stormwater Utility Service Fees

CONTRIBUTION EASE OF
FEE BASIS EQUITABLE FROM TAX ;ggEg[I!\s/ErsE PUBLIC EFFORT TO
ALLOCATION EXEMPT SWM UNDER- ADMINISTER
PROPERTIES STANDING
Flat Fees Low Variable Low Low Low
Equivalent Medium Yes Medium High Medium

Residential Unit

Intensity of High Yes Medium Medium High
Development

Equivalent Very High Yes High Medium Very High
Hydraulic Area

Stormwater utilities generally provide a stable revenue stream compared to other funding
alternatives and provide an opportunity to tailor an equitable service fee to cover the cost of
the services provided based on a defendable methodology. A Stormwater Utility Rate Study is
required to determine a fair and equitable, legally defensible rate that will generate sufficient
revenue to cover the SWM operation and maintenance costs. Undertaking a Stormwater Utility

Rate Study is the first step in initiating a stormwater utility.
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20.1.3 Water Quality Trading (WQT)

Water quality trading is an innovative approach to achieve water quality objectives established
in a watershed by allowing developers facing significantly higher stormwater management
costs to satisfy their regulatory obligations by contributing to equivalent water quality
reductions elsewhere in the watershed at a lower cost. For example, a developer in Barrie may
contribute to the retrofit of a downstream SWMF that will produce a net reduction in post
development phosphorus in Lake Simcoe at a cost lower than constructing a treatment facility
servicing their individual development. Alternatively, WQT allows dischargers that exceed their
water quality objectives to sell surplus reductions or credits to other discharges in the
watershed who face much higher costs to comply with the water quality objectives. The
essence of water quality trading is collectively engaging key stakeholders to reduce nutrients

loads in a cost effective and strategic manner.

In accordance with Policy 4.25 of the LSPP, the Ministry of the Environment conducted a Water
Quality Trading Feasibility Study in the Lake Simcoe Watershed (XCG Consultants Ltd., Kieser
& Associates LLC, D.W Draper Associates, and Commexus Inc., February 2010). The study
reviewed existing WQT programs, identified options for the structure and delivery of WQT
programs, and examined the environmental, social, and economic implications of implementing
a WQT program in the Lake Simcoe watershed. The study concluded that a WQT program
using the clearinghouse or exchange markets frameworks would be best suited for the Lake
Simcoe Watershed, where trading is conducted through a facilitator or exchange. The study
determined that WQT programs in the Lake Simcoe watershed are feasible, however, the

willingness of potential participants to engage in the WQT program is unknown.

The Lake Simcoe Region Conservation Authority has established a Phosphorus Offsetting
Policy. The policy mandates that the increase in phosphorus load from a development must be
zero. In situations where this mandate cannot be satisfied, the developer or proponent must
provide a phosphorus offset to the LSRCA. The offset value is $35,000/kg at a ratio of 2.5:1.
The revenue generated through the offsetting program will be used to reduce phosphorus
loads elsewhere in the watershed. The LSRCA phosphorus offsetting program is in its infancy.

However, it is understood that the LSRCA will administer the program.

Through the implementation of the preferred solution recommended in this Drainage Master
Plan, the City of Barrie will be retrofitting and creating stormwater management facilities that
will reduce phosphorus. As such, the City will be accumulating credits which they may used to
offset City projects elsewhere in the watershed. However, there may be an opportunity for the
City to sell credits to generate funds for capital projects through a phosphorus offsetting

program of their own.
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As part of this Drainage Master Plan, a phosphorus credits trading registry template has been
developed for the City (see Appendix P). The City may use the phosphorus credits trading
registry to maintain a record of the credits accumulated and traded between capital projects

and, if desirable, to developers.

FUNDING MECHANISM COMPARISON

The total contribution each funding source can provide to maintain the City’s SWMF assets
differs along with the availability and equitable allocation of funds. Incentives for providing lot
level controls, such as rain barrels, cisterns, permeable pavers, soakaway pits, and green roofs
differ between the funding sources like the cost and effort to administer the funding
mechanisms. Also, contributions from tax exempt properties are available through stormwater

utilities and development charges unlike traditional funding sources and grants.

A stormwater utility is the only dedicated funding mechanism capable of covering the cost to
maintain the City’s existing and future SWMF assets with an equitable allocation of fees.
Unfortunately, the cost and effort to administer a stormwater utility is high compared to the
other funding mechanisms discussed. The general tax levy is the only other dedicated funding
mechanism, however the cost to maintain the City’s existing SWM assets exceeds the operating
budget generated from the general tax levy. The backlog of maintenance work will continue to
grow if the funds generated through the general tax levy are not supplemented by another
source. The other funding mechanisms identified are not dedicated sources. The funding from
these mechanisms is dependent on development and grants from government agencies. As

such, the availability of funding is intermittent and unpredictable.

RECOMMENDED FUNDING MECHANISM

A City wide stormwater utility implementing fair and reasonable rates related to the cost of the
services provided by the City is considered the most equitable and stable source of funding for
existing SWM infrastructure improvements and maintenance, and is recommended for
implementation. The structure of the utility, the methodology for calculating the utility rate,
and the implementation plan for the utility will be developed through the completion of a
Stormwater Utility Rate Study. To expedite the implementation of the stormwater utility, it is

recommended that the City initiate the Stormwater Utility Rate Study in a timely manner.

In the short term, until the stormwater utility is established, funding through the City’s general
tax base will form the only stable revenue stream for existing SWM infrastructure
improvements and maintenance. As such, the continued use of the general tax base to fund
existing SWM infrastructure improvements and maintenance is recommended. It is also

recommended that the City explore all options for government grants and funding to

—-'""_
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supplement the general tax base. The funding should be directed towards maintaining the

existing SWMF’s in the City of Barrie and the level of service they provide.

Currently, the City applies development charges to new development to fund the increased
capital costs related to service improvements in support of new development and growth. As
new development will not result in a net reduction in phosphorus in accordance with the LSPP,
developers can fairly be assigned the responsibility for addressing the impact. As such, it is
deemed appropriate to collect funding for SWM infrastructure improvements related to

development and growth through Development Charges.

As the City will be generating phosphorus credits through the implementation of the preferred
solution set out in this Drainage Master Plan, the city should approach the LSRCA to discuss
phosphorus offsetting. The City should approach he LSRCA to determine if the revenue
generated through the LSRCA offsetting program will be made available to the City for capital
projects resulting in phosphorus reductions in the Lake Simcoe watershed such as SWMF
retrofits. The City should also approach the LSRCA and discuss the City selling credits
obtained through capital projects to developers to fund additional capital projects within the
City.
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Conclusions

The recommendations contained herein will be presented to the General Committee for
ratification. Those individuals and parties that requested to be kept informed of the Municipal
Class EA process will be notified of the selection of a Preferred Solution and the steps of the

process moving forward after ratification.

If concerns are raised during this process which cannot be resolved in discussion with the City
of Barrie, the Minister of the Environment, Conservation and Parks may be requested to make
an Order for the project to comply with Part Il of the Environmental Assessment Act (referred
to as a Part Il Order), which addresses individual Environmental Assessments. Requests must
be received by the Minister at the address below within thirty (30) days of the publication of
the Notice of Completion for the project. A copy of the request must also be sent to the City

of Barrie Infrastructure Planning Group.

The Honourable Rod Philips Tom Reeve, P.Eng.

Minister of the Environment, Conservation and Senior Infrastructure Planning Program
Parks Coordinator

College Park 5th Floor The Corporation of the City of Barrie

777 Bay Street 70 Collier Street

Toronto, ON M7A 2T5 Barrie, ON L4M 4T5

Following the successful completion of the Municipal Class EA process (no Part Il Orders
received) it would be the City’s intention to implement the Preferred Solution, subject to

available capital funding and Council approval.
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	14.3 Dyments Creek Watershed
	14.3.1 Project No. 47 (SWMF Retrofit No. 15 – DY02)
	14.3.2 Project No. 48 (Cloughley Park Centralized LID)
	14.3.2 Project No. 48 (Cloughley Park Centralized LID)
	14.3.3 Project No. 49 (Watercourse Improvement No. 29 – Dy-1 and Dy-2a)
	14.3.4 Project No. 181 (SWMF Creation No. 78)
	14.3.5 Project No. 182 (Culvert Improvement No. 28 –Dunlop St. W.)
	14.3.6 Project No. 183 (Watercourse Improvement No. 9 – Reach Dy-2a)
	14.3.7 Project No. 50 (Culvert Improvement No. 29 – Ferndale Dr. N.)
	14.3.8 Project No. 51 (Watercourse Improvement No. 10 – Reach Dy-2b)
	14.3.9 Project No. 52 (Culvert Improvement No. 30 – Sarjeant Dr. and Dunlop St. W.)
	Option 1 – Culvert Realignment and Improvements
	Option 1 – Culvert Realignment and Improvements
	Option 2 – Culvert Improvements through Existing Easement
	Evaluation

	14.3.10 Project No. 53 (Culvert Improvement No. 31 – Highway 400 E/W-S and N-E/W Ramps)
	14.3.10 Project No. 53 (Culvert Improvement No. 31 – Highway 400 E/W-S and N-E/W Ramps)
	14.3.11 Project No. 54 (Culvert Improvement No. 33 – Highway 400)
	14.3.12 Project No. 55 (Culvert Improvement No. 32 – Hart Dr.)
	Option 1 – Culvert Improvements
	Option 1 – Culvert Improvements
	Option 2 – Highway 400 Culvert Extension
	Evaluation

	14.3.13 Project No. 56 (Watercourse Improvement No. 11 – Reach Dy-3)
	Option 1 – Daylight Watercourse Through 65 Hart Dr.
	Option 2 – Culvert Improvements
	Option 3 – Daylight Watercourse Through 55 Hart Dr.
	Evaluation

	14.3.14 Project No. 57 (Culvert Improvement No. 34 – George St.)
	14.3.15 Project No. 169 (Culvert Improvement No. 35 – Victoria St.)
	14.3.16 Project No. 170 (SWMF Retrofit No. 79 – DY01)
	Option 1 – SWMF Expansion
	Option 2 – Peak Flow Attenuation Facility
	Evaluation
	Evaluation

	14.3.17 Project No. 58 (Culvert Improvement No. 36 – Anne St. S. and John St.)
	14.3.18 Project No. 59 (Watercourse Improvement No. 12 – Reach Dy-5)
	14.3.19 Project No. 60 (Culvert Improvement No. 37 – Innisfil St.)
	14.3.20 Project No. 61 (Culvert Improvement No. 38 – Sanford St.)
	14.3.21 Project No. 62 (Culvert Improvement No. 39 – Bradford St.)
	14.3.22 Project No. 63 (Watercourse Improvement No. 28 – Reach Dy-6)

	14.4 Hotchkiss Creek Watershed
	14.4 Hotchkiss Creek Watershed
	14.4.1 Project No. 12 (Culvert Improvement No. 41 – Mayfair Dr.)
	14.4.2 Project No. 13 (Culvert Improvement No. 42 – Ardagh Rd.)
	14.4.3 Project No. 14 (Culvert Improvement No. 43 – Morrow Rd.)
	14.4.4 Project No. 15 (SWMF Retrofit No. 3 – HT06)
	14.4.5 Project No. 16 (Culvert Improvement No. 44 – Essa Rd.)
	14.4.6 Project No. 17 (SWMF Creation No. 44)
	Option 1 – Wetland
	Option 2 – Bioretention Facility (LID)
	Evaluation

	14.4.7 Project No. 18 (Culvert Improvement No. 46 – Highway 400)
	14.4.8 Project No. 19 (SWMF Creation No. 81)
	14.4.9 Project No. 20 (SWMF Creation No. 96)
	14.4.10 Project No. 21 (Culvert Improvement No. 135 – BCRY Railway Crossing)
	14.4.11 Project No. 22 (Culvert Improvement No. 48 – Tiffin St.)
	14.4.12 Project No. 23 (Watercourse Improvement No. 6 – Reach Ho-8)
	Option 1 – Daylight Watercourse
	Option 2 – Culvert Upgrade
	Option 3 – Trunk Storm Sewer
	Evaluation

	14.4.13 Project No. 24 (Culvert Improvement No. 49 – Anne St. S.)
	14.4.14 Project No. 25 (Watercourse Improvement No. 13 – Reach Ho-9)
	14.4.15 Project No. 26 (SWMF Creation No. 48 – HT13)
	14.4.16 Project No. 27 (Culvert Improvement No. 50 – Innisfil St.)
	14.4.16 Project No. 27 (Culvert Improvement No. 50 – Innisfil St.)
	14.4.17 Project No. 28 (Watercourse Improvement No. 14 – Reach Ho-9)
	14.4.18 Project No. 29 (Allandale Heights Park Centralized LID)
	14.4.19 Project No. 30 (Trunk Storm Sewer No. 10 – Essa Rd.)

	14.5 Huronia Creek Drainage Area
	14.5.1 Project No. 164 (Greenfield Park Centralized LID)
	14.5.2 Project No. 184 (SWMF Retrofit No. 85 – HR03)
	14.5.3 Project No. 185 (SWMF Retrofit No. 28 – HR01)
	14.5.3 Project No. 185 (SWMF Retrofit No. 28 – HR01)

	14.6 Whiskey Creek Watershed
	14.6.1 Project No. 64 (Mapleton Park Centralized LID)
	14.6.2 Project No. 65 (Harvie Park Centralized LID)
	14.6.3 Project No. 66 (Montserrand Park Centralized LID)
	14.6.3 Project No. 66 (Montserrand Park Centralized LID)
	14.6.4 Project No. 67 (SWMF Creation No. 42)
	Option 1 – Dry Pond and Underground Infiltration System (LID)
	Option 1 – Dry Pond and Underground Infiltration System (LID)
	Option 2 – Wet Pond
	Evaluation

	14.6.5 Project No. 68 (Culvert Improvement No. 53 – Harvie Rd.)
	14.6.6 Project No. 69 (SWMF Retrofit No. 92 – WK05)
	14.6.7 Project No. 70 (Culvert Improvement No. 54 – Harvie Rd.)
	14.6.8 Project No. 171 (Watercourse Improvement No. 15 – Reach Wh-3)
	14.6.9 Project No. 172 (Culvert Improvement No. 55 – Highway 400)
	14.6.10 Project No. 71 (Culvert Improvement No. 56 – Fairview Rd.)
	14.6.11 Project No. 72 (Culvert Improvement No. 57 – Bayview Dr.)
	14.6.12 Project No. 73 (Watercourse Improvement No. 16 – Reach Wh-4a)
	14.6.13 Project No. 74 (Watercourse Improvement No. 30 – Reaches Wh-4a through Wh-4c)
	Option 1 – Widen Existing Watercourse
	Option 2 – Trunk Storm Sewer
	Option 2 – Trunk Storm Sewer
	Evaluation

	14.6.14 Project No. 75 (SWMF Creation No. 40)
	14.6.15 Project No. 76 (Watercourse Improvement No. 17 – Reach Wh-5)
	14.6.16 Project No. 77 (Watercourse Improvement No. 18 – Reach Wh-6)
	14.6.17 Project No. 78 (Culvert Improvement No. 147 – BCRY Railway Crossing)
	14.6.17 Project No. 78 (Culvert Improvement No. 147 – BCRY Railway Crossing)
	14.6.18 Project No. 79 (Assickinack Park Centralized LID)
	14.6.19 Project No. 80 (Culvert Improvement No. 60 – Huronia Rd.)
	14.6.20 Project No. 81 (Watercourse Improvement No. 31 – Reach Wh-7b through 7c)
	14.6.21 Project No. 82 (SWMF Creation No. 26)
	14.6.22 Project No. 83 (SWMF Retrofit No. 25 – WK01)
	14.6.23 Project No. 84 (Culvert Improvement No. 62 – Little Ave.)
	14.6.24 Project No. 179 (Watercourse Improvement No. 32 – Reach Wh-9)
	14.6.24 Project No. 179 (Watercourse Improvement No. 32 – Reach Wh-9)
	14.6.25 Project No. 85 (Culvert Improvement No. 63 – Yonge St.)
	14.6.26 Project No. 86 (Culvert Improvement No. 138 – Metrolink Railway Crossing)
	14.6.27 Project No. 87 (SWMF Retrofit No. 20 – WK04)
	14.6.28 Project No. 88 (Culvert Improvement No. 64 – Hurst Dr.)
	14.6.29 Project No. 89 (Watercourse Improvement No. 19 – Reach Wh-10)
	14.6.30 Project No. 174 (Culvert Improvement No. 65 – The Boulevard)
	14.6.31 Project No. 175 (Watercourse Improvement No. 20 – Reach Wh-10)
	14.6.32 Project No. 176 (Culvert Improvement No. 66 – Brennan Ave.)
	14.6.33 Project No. 177 (Watercourse Improvement No. 21 – Reach Wh-10)
	14.6.34 Project No. 90 (Trunk Storm Sewer No. 13 – Minets Point Rd. and White Oaks Rd.)
	Project No. 90A
	Project No. 90B
	Evaluation


	14.7 Lovers Creek Watershed
	14.7.1 Project No. 95 (SWMF Retrofit No. 86 – LV16)
	14.7.2 Project No. 96 (SWMF Retrofit No. 87 – LV17)
	14.7.3 Project No. 97 (SWMF Retrofit No. 65 – LV07)
	14.7.4 Project No. 98 (Culvert Improvement No. 126 – BCRY Railway Crossing)
	14.7.5 Project No. 99 (Culvert Improvement No. 89 – Lockhart Rd.)
	14.7.6 Project No. 101 (Culvert Improvement No. 91 – Lockhart Rd.)
	14.7.7 Project No. 102 (SWMF Retrofit No. 45 – LV05)
	14.7.7 Project No. 102 (SWMF Retrofit No. 45 – LV05)
	14.7.8 Project No. 103 (Culvert Improvement No. 94 – Welham Rd.)
	14.7.9 Project No. 104 (Culvert Improvement No. 95 – Mapleview Dr. E.)
	14.7.10 Project No. 105 (Culvert Improvement No. 123 – BCRY Railway Crossing)
	Project No. 105A
	Project No. 105B
	Evaluation

	14.7.11 Project No. 106 (SWMF Retrofit No. 32 – LV12)
	14.7.12 Project No. 107 (Culvert Improvement No. 92 – Huronia Rd.)
	14.7.13 Project No. 109 (Culvert Improvement No. 99 – Ellis Dr.)
	14.7.14 Project No. 110 (Culvert Improvement No. 98 – Welham Rd.)
	14.7.15 Project No. 111 (SWMF Retrofit No. 30 – LV02)
	14.7.16 Project No. 112 (SWMF Retrofit No. 31 – LV03)
	14.7.17 Project No. 113 (Culvert Improvement No. 97 – Huronia Rd.)
	14.7.17 Project No. 113 (Culvert Improvement No. 97 – Huronia Rd.)
	14.7.18 Project No. 114 (Trunk Storm Sewer No. 7)
	14.7.19 Project No. 115 (Madelaine Park Centralized LID)
	14.7.20 Project No. 129 (Kuzmich Park Centralized LID)
	14.7.21 Project No. 116 (Golden Meadow Park Centralized LID)
	14.7.22 Project No. 117 (Carter Park Centralized LID)
	14.7.23 Project No. 118 (SWMF Retrofit No. 37 – LV10)
	14.7.23 Project No. 118 (SWMF Retrofit No. 37 – LV10)
	14.7.24 Project No. 119 (SWMF Retrofit No. 68 – LV01)
	14.7.25 Project No. 120 (Watercourse Improvement No. 22 – Reach Lo-19)
	14.7.26 Project No. 121 (Watercourse Improvement No. 23 – Reach Lo-20)
	14.7.27 Project No. 122 (Culvert Improvement No. 105 – Tollendal Mill Rd.)

	14.8 Hewitts Creek Watershed
	14.8.1 Project No. 125 (Culvert Improvement No. 83 – Mapleview Dr. E.)
	14.8.2 Project No. 126 (Queensway/Hyde Park Centralized LID)
	14.8.3 Project No. 127 (Sandringham Park Centralized LID)
	14.8.4 Project No. 128 (SWMF Creation No. 27)
	14.8.5 Project No. 130 (Trunk Storm Sewer No. 6)

	14.9 Georgian Creek Watershed
	14.9.1 Project No. 133 (Strabane Park Centralized LID)
	14.9.2 Project No. 134 (SWMF Retrofit No. 76 – GR04)
	14.9.3 Project No. 135 (Trunk Storm Sewer No. 3)
	14.9.4 Project No. 136 (Dunsmore Park Centralized LID)
	14.9.5 Project No. 137 (Trunk Storm Sewer No. 4)
	14.9.6 Project No. 138 (SWMF Retrofit No. 75 – GR01)
	14.9.7 Project No. 139 (Culvert Improvement No. 82– Penetanguishene Rd.)

	14.10 Little Lake Watershed
	14.10.1 Project No. 140 (Cartwright Park Centralized LID)
	14.10.2 Project No. 141 (Trunk Storm Sewer No. 5)
	14.10.3 Project No. 142 (SWMF Retrofit No. 77 – LT01)
	Option 1 – SWMF Expansion and Underground Infiltration System
	Option 2 – SWMF Expansion and Retrofit to Wet Pond
	Option 3 – MDP Recommended Improvements
	Evaluation

	14.10.4 Project No. 143 (Watercourse Improvement No. 24 – Reach Li-1)
	14.10.5 Project No. 144 (SWMF Retrofit No. 89 – LT05)
	14.10.6 Project No. 145 (SWMF Retrofit No. 84 - LTGM)
	14.10.7 Project No. 178 (SWMF Retrofit No. 91 – LT04)

	14.11 Bear Creek Watershed
	14.11.1 Project No. 147 (Lougheed Park Centralized LID)
	14.11.2 Project No. 148 (Wessenger Park Centralized LID)
	14.11.3 Project No. 149 (Bear Creek Park Centralized LID)
	14.11.4 Project No. 150 (SWMF Retrofit No. 61 – BR08b)
	14.11.5 Project No. 151 (SWMF Retrofit No. 69 – BR13)
	14.11.6 Project No. 152 (SWMF Retrofit No. 90 – BR14)
	14.11.7 Project No. 153 (SWMF Retrofit No. 62 – BR05)
	14.11.8 Project No. 154 (Culvert Improvement No. 78 – Ardagh Rd.)
	14.11.8 Project No. 154 (Culvert Improvement No. 78 – Ardagh Rd.)
	14.11.9 Project No. 155 (Watercourse Improvement No. 33 – Reach Be-14)
	14.11.10 Project No. 156 (Culvert Improvement No. 134 – BCRY Railway Crossing)
	14.11.11 Project No. 157 (Culvert Improvement No. 80 – Count Rd. 27)

	14.12 Johnson Drainage Area
	14.12.1 Project No. 159 (Trunk Storm Sewer No. 8)
	14.12.2 Project No. 160 (Shoreview Park Centralized LID)

	14.13 Nelson Drainage Area
	14.13.1 Project No. 180 (Trunk Storm Sewer No. 12)
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