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Notice of Study Commencement
United Counties of Stormont, Dundas and Glengarry
County Road 22 Reconstruction and Drainage Improvements

INTRODUCTION

The United Counties of Stormont, Dundas and Glengarry has retained BT Engineering Inc. to undertake
Engineering Services for the reconstruction and drainage improvements for County Road 22. The project will
complete the design for the reconstruction including relocation of utilities (if required) and municipal drains to
accommodate potential road widening. The project limits extend from Roxborough Kenyon Boundary Road
westerly to Highway 138. At this time, property impacts are unknown and dependent on the design.

STUDY PROCESS

The project is being conducted as a Schedule A+ Municipal Class Environmental Assessment (MCEA) (2015). The
project is pre-approved for construction with this mandatory public notice. If property acquisition or adverse
environmental impacts are identified during the design, the project may be elevated to a Schedule B MCEA
project. If the project is elevated to a Schedule B, a public notice will be provided at that time. The Study will
proactively consult with the public, stakeholders and Indigenous Peoples.

PUBLIC CONSULTATION

Public Information Centre: A Public Information Centre (PIC) will be held to present the Preliminary Design
drawings and potential property impacts. The goal of the PIC event is to engage the public/stakeholders on their
perspectives and interests in the project and present the reconstruction recommendations. Notice of the PIC
will be advertised prior to the event. It is tentatively scheduled for fall 2022. Members of the public wishing to

be included on the contact list and be given notice of the event can contact either of the Project Managers
below.

Comments: There is an opportunity at any time during the Class EA process for interested persons to provide
comments. Early identification of individual and group concerns greatly aids in addressing these concerns. All
information will be collected in accordance with the Municipal Freedom of Information and Protection of Privacy
Act (2009). With the exception of personal information, all comments will become part of the public record.

For more information or if you wish to be placed on the study’s mailing or emailing contact list, contact either:

Steve Taylor, P.Eng., M.Eng. Michael Jans, P.Eng.

EA Project Manager Manager of Infrastructure

BT Engineering Inc. United Counties of Stormont, Dundas and Glengarry
100 Craig Henry Drive, Suite 201 26 Pitt Street

Ottawa, ON K2G 5W3 Cornwall, ON K6J 3P2

Phone: 613-228-4813 Phone: 613-932-1515 ext. 219

Email: steven.taylor@bteng.ca Email: mjans@sdgcounties.ca




Notice of Public Information Centre (PIC)
United Counties of Stormont, Dundas, and Glengarry
County Road 22 Reconstruction and Drainage Improvements
November 29, 2022, from 5:00 pm to 7:00 pm

Introduction

The United Counties of Stormont, Dundas and
Glengarry has retained BT Engineering Inc. to
complete the design and undertake engineering
services for the reconstruction and drainage
improvements for County Road 22.

Project Process

The project will complete the design for the
reconstruction including the relocation of utilities
and municipal drains to accommodate potential
road widening. The project limits extend from
the urban boundary of Maxville westerly to
Highway 138. The study is being elevated to a
Schedule B Municipal Class EA (MCEA).
Preliminary recommendations will be provided on the scope of roadway improvements, property
requirements and associated realignment of Municipal Drains.

Public Consultation
The PIC is being held in-person as follows:

Date: Tuesday, November 29, 2022

Time: 5:00 pm to 7:00 pm

Location: Maxville & District Sports Complex Banquet Hall
25 Fair Street, Maxville, ON KOC 1T0

There is an opportunity at any time during the Class EA process for interested persons to provide
comments. Early identification of individual and group concerns greatly aids in addressing these
concerns. All information will be collected in accordance with the Municipal Freedom of Information
and Protection of Privacy Act (2009). With the exception of personal information, all comments will
become part of the public record.

For more information, to be placed on the project’s email/postal mailing list, or if you wish to be removed
from the contact list, please contact either:

Steve Taylor, P.Eng.
Consultant Project Manager
BT Engineering Inc.

100 Craig Henry Drive, Suite 201
Ottawa, Ontario K2G 5W3
Phone: 613-228-4813

Email: steven.taylor@bteng.ca

This notice issued on November 16, 2022.

Michael Jans, P.Eng.

Manager of Infrastructure

United Counties of Stormont, Dundas, and
Glengarry

26 Pitt Street

Cornwall, Ontario K6J 3P2

Phone: 613-932-1515 ext. 219

Email: mjans@sdgcountries.ca




Public Information Centre Summary Report

The United Counties of Stormont, Dundas and Glengarry
County Road 22 Reconstruction and Drainage Improvements

January 2023

The United Counties of Stormont, Dundas and Glengarry
County Road 22 Reconstruction and Drainage Improvements
PIC No. 1 Summary Report

Submitted by:
BT Engineering Inc.
100 Craig Henry Drive, Suite 201
Ottawa, ON K2G 5W3
613-228-4813
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The United Counties of Stormont, Dundas and Glengarry
County Road 22 Reconstruction and Drainage Improvements
PIC No. 1 Summary Report

The United Counties of Stormont, Dundas and Glengarry
County Road 22 Reconstruction and Drainage Improvements
PIC No. 1 Summary Report

1.0 INTRODUCTION

The United Counties of Stormont, Dundas and Glengarry has retained BT Engineering
Inc. to undertake engineering services for the reconstruction and drainage
improvements for County Road 22. The project will complete the design for the
reconstruction including relocation of utilities (if required) and municipal drains to
accommodate the road widening.

The recommended reconstruction and drainage improvements require the acquisition of
property and therefore the project has been elevated to a Schedule B Municipal Class
Environmental Assessment project. Phases 1 and 2 are being completed to present the
recommendations to the public. Following completion of the EA process, a Project File
will be prepared to document key components of the study: need and justification;
natural and socio-economic inventories; evaluation of alternatives; selection of the
recommended alternative; and public and Indigenous Peoples consultation. The Project
File Report will be made available for a 30-day public review.

The purpose of Public Information Centre (PIC) No. 1 was to present the project limits,
drainage map, preliminary design alternatives, pavement rehabilitation and
reconstruction alternatives.

The project limits are shown in Figure 1.
PIC No. 1 for this project was held on:

Tuesday, November 29, 2022

5:00 pm to 7:00 pm (drop-in format)

Maxville & District Sports Complex Banquet Hall
25 Fair Street, Maxville, ON KOC 1T0

The PIC included presenting the following:

. Preliminary design drawings for the County Road 22 reconstruction
. Relocation of the Municipal Drains

. Property impacts

. Timeline of upcoming steps

. Opportunity to ask questions and provide comments

Page 1

Figure 1: Project Limits

United Counties and consultant representatives were available to respond to any
inquiries.

All members of the public and interest groups were invited to the PIC to view the
presentation material and to discuss the project with the United Counties and consultant
representatives. The exhibits are included in Appendix A.
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The United Counties of Stormont, Dundas and Glengarry
County Road 22 Reconstruction and Drainage Improvements
PIC No. 1 Summary Report

2.0 PUBLIC AND AGENCY CONSULTATION

One of the key aspects of the project is to provide the public, interested parties and
affected agencies with the opportunity for input. In order to ensure this objective is met,
a public and agency notification program was undertaken. The program includes a
number of communication mechanisms, discussed in the following sections.

2.1 PIC Notice

Notice of PIC No. 1 was issued on Wednesday, November 16, 2022 by social media
and hard copy letters to members of the public.

The notice is provided in Appendix B.
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The United Counties of Stormont, Dundas and Glengarry
County Road 22 Reconstruction and Drainage Improvements
PIC No. 1 Summary Report

3.0 PIC COMMENTS

Seven (7) comment sheets were received during the PIC comment period. Copies of the
comments, excluding personal information, are provided in Appendix C. The results of

3.1 Summary of Comments

the comments and discussions are summarized in the following sections.

The results of the comments received and discussions held at PIC No. 1 are summarized
below in Table 1. The comments have been summarized by general subject matter.

Table 1: Summary of Written Comments

Public Information Centre No. 1
November 29, 2022

Comment Comments | Comment
Received Sheet ID

Concern over improvements for raising the road 2 57
Drain ditch along the road in front of Villeneuve. 1 6
Concern with water running from the road to 1 7
house/basement if road is raised a foot (17480 County Road
22).
Request the installation of a pipe under County Road 22 2 1,2
connecting Lot 10, Concession 6 and Lot 11 Concession 7.
Recommend the municipal drain cross County Road 22 at 1 3
the Kenyon-Roxborough Boundary Road which is the east
end of the drain. Then proceed west on the north side of
County Road 22 on vacant property owned by North
Glengarry. Presently, the area is not being used and is
scrub brush.
Recommend a passing/turn lane at Kenyon/Roxborough 1 3
Boundary Road.
Lot A — well located between barn and the county road. Well 1 4

is 15’ deep into an existing spring. Expansion of North side
would limit effect of water source. Existing hydro + Bell

Canada lines would not need to be moved.
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The United Counties of Stormont, Dundas and Glengarry
County Road 22 Reconstruction and Drainage Improvements
PIC No. 1 Summary Report

4.0 NEXT STEPS

Following the PIC, all comments will be reviewed and refinements may be made to the
County Road 22 Reconstruction and Drainage Improvements, based on these
comments.

Appendix A

Exhibits
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Welcome!

United Counties of Stormont, Dundas and Glengarry
County Road 22 Reconstruction and Drainage Improvements

Welcome to the Public Information Centre event for the County Road 22 Reconstruction and Drainage
Improvements project.

Should you have any questions regarding the materials or any other aspect of the study, or if you would like to
review any of the background reports, contact either of the following by December 16, 2022:

Steve Taylor, P.Eng. Michael Jans, P.Eng.

BT Engineering Inc., Project Manager Manager of Infrastructure, United Counties
Email: steven.taylor@bteng.ca Email: mjans@sdgcounties.ca

Phone: 613-228-4813 Phone: 613-932-1515 ext. 219

There is an opportunity at any time during the process for interested persons to provide written input. Any
comments received will be collected under the Environmental Assessment Act and, with the exception of personal
information, will become part of the public record.

Introduction

The United Counties of Stormont, Dundas and Glengarry has retained BT Engineering Inc. to
undertake engineering services for the reconstruction and drainage improvements for County
Road 22. The project will complete the design for the reconstruction including relocation of utilities
(if required) and municipal drains to accommodate potential road widening.

Property acquisition is recommended for the reconstruction and drainage improvements and
therefore the project has been elevated to a Schedule B Municipal Class Environmental
Assessment project. Phases 1 and 2 are being completed to present the recommendations to the
public. After completion of the EA process, a Project File will be produced. The Report will
document key components of the study: need and justification; natural and socio-economic
inventories; evaluation of alternatives; selection of the recommended alternative; and public and
Indigenous Peoples consultation. The Project File will be made available for a 30-day public
review of the Report.

Purpose of Public Information Centre

The purpose of this meeting is to:

* Present the preliminary design drawings for the County Road 22 reconstruction
* Present the relocation of the Municipal Drains

*  Present property impacts

* Provide a timeline of upcoming steps

» Provide the public with an opportunity to ask questions and provide comments

The works are tentatively scheduled to be constructed within the 5-year property program (subject
to Council approval). The following exhibits present background information, existing conditions
and the detail design of the projects.
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Drainage Map 7
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Natural Environment and Cross Culverts

» Fish habitat in roadside ditches (not shown), unnamed tributaries, MacKenzie Drain and the Cumming Drain.

» Perched and damaged culverts inhibiting fish passage.
» Erosion leading to sedimentation of fish habitat.
* Unevaluated wetland pockets throughout the Project Area.

*  Woodlands (not significant) identified by the Official Plan.

Culvert 1: 600 mm CSP
Culvert 2: 1500 mm CSP Culvert 8: 600 mm CSP (lined)

|| Culvert 3: 500 mm CSP (lined) Culvert 9: Twin 1600 mm CSP
Culvert 4: Twin 3 m span concrete box Culvert 10: 800 mm CSP
Culvert 5: 600 mm HDPE Culvert 11: 900 mm CSP
Culvert 6: 1600 mm CSP

Culvert 7: 600 mm CSP

[ ] Direct / Indirect Fish Habitat

e

Photo Log of Cross Culverts

X E
1
Rt R !

Culvert #1: Damaged, 600 mm CSP Culvert #2: Corroded, 1500 mm CSP
immediately east of Highway 138. west of 17515 CR 22. Proposed to be
Proposed to be replaced. replaced.

Culvert #3: Lined and perched 500
mm CSP, west of Fraser Road.
Proposed to be replaced.

=
Culvert #6: Damaged, 1600 mm CSP

with erosion issues conveying Cumming
Drain. Proposed to be replaced. ‘

TR e

Culvert #5: 600 mm HDPE
pipe. Not proposed for
replacement.

Culvert #4: Twin box culverts
conveying the MacKenzie Municipal
Drain. Not proposed for replacement.

noto Log of Cross C 7

ulverts

Culvert #7: Lined, 600
mm CSP. Proposed to
be replaced.

Culvert #8: Lined 600 mm CSP, 40 m  Culvert #9: Corroded, twin 1600 mm CSPs
west of Cumming Road. Proposed to conveying the Morrow Branch of the
be replaced. Cumming Drain. Proposed to be replaced.

Culvert #10: 800 mm Culvert #11: Perched 900 mm CSP,
CSP. Proposed to be east of the Maxville Manor. Not
replaced. proposed for replacement. 20

Recommend river run rock outlet. _
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Preliminary Design Alternatives

Three alternatives are being reviewed for the back-to-back curve improvements, as shown on the
following exhibits:

N

+ Alternative 1: Existing alignment with widened shoulders

» Alternative 2: Existing alignment with fully paved shoulder widening through curves and
guiderail (recommended)

» Alternative 3: Curve realignment to flatten curves

. . . . . ALT 3 — PROPOSED CURVE RE—ALIGNMENT WITH
Three cross section alternatives are being reviewed for improvements: PROPOSED CROSS SECTION WITH SLIP AROUND LANE \

DESIGN SPEED = 90 KM/H
* Alternative A: Widen to the north

POSTED SPEED = 70 KM/H (ADVISORY SIGNAGE)
» Alternative B: Widen to the south

» Alternative C: Widen on centre (recommended to widen to a 30 m right-of-way with equal

property acquisition)
PROPOSED TYPICAL SECTION — CR 22

¢ CR 22
. . . . . : . .5m GRAVEL SHLD.[0.5m GRAVEL SHLD.
Intersection operational improvements are being considered at Cummings Road: osm . J1om  s25m | s2sm  toml. . 05m
RND. PAVED LANE LANE PAVED RND.
* Left-turn lane (not warranted) SHLD SHLD
» Slip-around lane (recommended) 5o 2.0% 202 'sox
A0 T L
T

21

.

Slip-around Lane at Cummings Road and

S p—— 4 Cameron Road

PROPOSED CROSS SECTION \C)

/ DESIGN SPEED = 70 KM/H k”
POSTED SPEED = 70 KM/H (ADVISORY SIGNAGE) /

ALT 2 — FOLLOWING EXISTING ALIGNMENT WITH
PROPOSED CROSS SECTION, LANE AND FULLY PAVED
SHOULDER WIDENING THROUGH CURVES (AS PER MTO
DESIGN MANUAL) AS WELL AS PROPOSED GUIDERAIL
DESIGN SPEED = 90 KM/H

POSTED SPEED = 70 KM/H (ADVISORY SIGNAGE ON
CURVES)

RECOMMENDED ALTERNATIVE

PROPOSED TYPICAL SECTION — CR 22
¢ CR 22
.5m GRAVEL SHLD.[0.5m GRAVEL SHLD.
0.5m_, , /1.0m 3.25m ' 3.25m J.0m\, . 0.5m
RND. PAVED LANE LANE PAVED RND.
5.0% 2.0% 2.0% 6.0%
A T 41
T
4_24




Pavement Rehabilitation and Reconstruction

Alternatives

The following pavement alternatives are being considered:
+ Pavement removal and resurfacing
»  Pulverizing with minor grade raise and resurfacing

»  Full reconstruction with larger grade raise

Pulverizing with a minor grade raise and resurfacing is recommended from Highway 138 to the

Kenyon Roxborough Boundary Road. See the following exhibit.

Reconstruction with grade raise is recommended from the Kenyon Roxborough Boundary Road to

the urban area of Maxville. See the following exhibit.
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Reconstruction and Drainage Improvement Plan No.10
County Road 22
Stormont, Dundas and Glengarry

Scale 1:100

I

Recommended Improvements

The following improvements are recommended:

* Pavement rehabilitation and standard County cross section

* In the area of the back-to-back curves, improvements include fully paved shoulders, lane

widening and guiderail

* Relocation of the municipal drains

» Slip-around lane at Cummings Road and Cameron Road
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PROPOSED TYPICAL SECTION — CR 22
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Reconstruction and Drainage Improvement Plan No.2

County Road 22
Stormont, Dundas and Glengarry
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Reconstruction and Drainage Improvement Plan No.6

County Road 22
Stormont, Dundas and Glengarry
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Sample Municipal Drain Relocation Outside Your Involvement
Right‘Of‘Way How can you remain involved in the Study?
COU nty Road 5' |n ke rman Onta r|0 + Request that your name/e-mail be added to the Project Mailing List

¢ Provide an online comment

» Contact the County’s representative or the Consultant at any time. Contact information is
provided on the next exhibit.

Thank you for your participation in this Public Information Centre.

Your input into this project is valuable and appreciated.

All information is collected in accordance with the Freedom of Information and Protection of

Privacy Act.

Next Steps For More Information
Please Contact:

Following this Public Information Centre we will:

* Review all Public Information Centre comments and prepare a Summary Report

+  Review transition of high to low grade raise Steve Taylor, P.Eng. Michael Jans, P.Eng.
«  Project File and 30-day Public Review BT Engineering Inc., Project Manager | Manager of Infrastructure, United
*  Municipal Drain planning process under the Drainage Act Email: steven.taylor@bteng.ca COUI’IItIeS. .
Engineer’s Report for the Municipal Drain improvements and relocation Phone: 613-228-4813 Email: mjans@sdgcounties.ca
. i unici ini v i
J P P . Phone: 613-932-1515 ext. 219

Please submit any questions or comments to the contacts listed above by
December 16, 2022.
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Notice of Public Information Centre (PIC)
United Counties of Stormont, Dundas, and Glengarry
County Road 22 Reconstruction and Drainage Improvements
November 29, 2022, from 5:00 pm to 7:00 pm

Introduction

The United Counties of Stormont, Dundas and
Glengarry has retained BT Engineering Inc. to
complete the design and undertake engineering
services for the reconstruction and drainage

Appendix B improvements for County Road 22.
Project Process <
PIC Notice The project will complete the design for the =

reconstruction including the relocation of utilities
and municipal drains to accommodate potential -~
road widening. The project limits extend from T
the urban boundary of Maxville westerly to A
Highway 138. The study is being elevated to a
Schedule B Municipal Class EA (MCEA).
Preliminary recommendations will be provided on the scope of roadway improvements, property
requirements and associated realignment of Municipal Drains.

Public Consultation
The PIC is being held in-person as follows:

Date: Tuesday, November 29, 2022

Time: 5:00 pm to 7:00 pm

Location:  Maxville & District Sports Complex Banquet Hall
25 Fair Street, Maxville, ON KOC 1T0

There is an opportunity at any time during the Class EA process for interested persons to provide
comments. Early identification of individual and group concerns greatly aids in addressing these
concerns. All information will be collected in accordance with the Municipal Freedom of Information
and Protection of Privacy Act (2009). With the exception of personal information, all comments will
become part of the public record.

For more information, to be placed on the project’s email/postal mailing list, or if you wish to be removed
from the contact list, please contact either:



Steve Taylor, P.Eng. Michael Jans, P.Eng.

Consultant Project Manager Manager of Infrastructure

BT Engineering Inc. United Counties of Stormont, Dundas, and
100 Craig Henry Drive, Suite 201 Glengarry

Ottawa, Ontario K2G 5W3 26 Pitt Street

Phone: 613-228-4813 Cornwall, Ontario K6J 3P2

Email: steven.taylor@bteng.ca Phone: 613-932-1515 ext. 219

Email: mjans@sdgcountries.ca

This notice issued on November 16, 2022.

Appendix C

PIC Comment Sheets



Comment Sheet 1 Comment Sheet 2




,6:03 PM

Thank you - for taking the
the design development

They will be included in tt : Re

Steve

BT ENGINEERING

Steve Taylor P.Eng., M.Eng., CVS-LI :, P.E

President

100 Craig Henry Drive, Suite 201
Ottawa, Ont. K2G 5W3

E-Mail: steven.taylor@bteng.ca
Phone: 613-228-4813

FAX: 1-613-280-1305

Toll Free: 1-866-218-1001

[www.bteng.ca]www.bteng.ca

witlook.office.com/mail/inbox/id/AAN  AGN

Comment Sheet 3

Comment Sheet 3




Comment Sheet 4

United Counties of Stormont, Dundas and Glengarry
County Road 22 Reconstruction and Drainage Improvements
Public Information Centre No. 1
Tuesday, November 29, 2022

Thank you for attending tonight's community meeting. Please provide your comments on any
of the material presented. ’

My Concems with The denng of bovaby R 22 oy omtl
Lﬁ.-\wn/-‘“q Loy A Thee i weld l/ockfuf 56/&/&/. fie barn
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Qs well | e exishig Aydre ¥ Befl Craodn fipes  jyouid not
Need P by moed '

(Please turn over if additional space is required.)

Please complete your comment sheet this evening and place in the comment box provided
OR send your completed comment sheet by Friday, December 18, 2022 to:

Michael Jans, P.Eng. Steve Taylor, P.Eng.
Manager of Infrastructure Consultant Project Manager
United Counties of Stormont, Dundas, and Glengarry BT Engineering Inc.

Phone: 613-932-1515 ext. 219 Phone: (613) 228-4813

Email: mjans@sdgcountries.ca Email: steven.taylor@bteng.ca

Personal Information contained on this form is being collected pursuant to the Municipal Freedom of Information and
Protection of Privacy Act and will be used for the purpose of responding to your request. Questions about this collection
should be directed to the County Project Manager.

Name / Organization:

Address:
City / Town:

gl

Email address:

Please check a box if you would like to be added to our mailing list to be informed of the

publication of the EA. mailing address |:| email
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Ontario @

Ministry of the Environment, Ministéere de I'Environnement,
Conservation and Parks de la Protection de la nature
et des Parcs

Environmental Assessment Direction des évaluations
Branch environnementales

1%t Floor Rez-de-chaussée

135 St. Clair Avenue W 135, avenue St. Clair Ouest
Toronto ON M4V 1P5 Toronto ON M4V 1P5
Tel.: 416 314-8001 Tél.: 416 314-8001
Fax.: 416 314-8452 Téléc. : 416 314-8452

By email only

December 1, 2022

United Counties of Stormont, Dundas and Glengarry

Attention: Michael Jans, P. Eng., Manager of Infrastructure
mjans@sdgcounties.ca

Dear Michael Jans,

Re: United Counties of Stormont, Dundas, and Glengarry
County Road 22 Reconstruction and Drainage Improvements - Notice of
Public Information Centre (PIC)

Thank you for providing the Notice of Public Information Centre issued November 16.

Introduction

The United Counties of Stormont, Dundas and Glengarry has retained BT Engineering
Inc. to complete the design and undertake engineering services for the reconstruction
and drainage improvements for County Road 22.

Project Process

The project will complete the design for the reconstruction including the relocation of
utilities and municipal drains to accommodate potential road widening. The project limits
extend from the urban boundary of Maxville westerly to Highway 138.

This project originally commenced as a pre-approved exempt project (Schedule A/A+)
and we now understand that this notice advises that this project is being elevated to

Schedule B undertaking under the Municipal Class Environmental Assessment process.
This is being made necessary in order to accommodate the acquisition of additional
property needed for project completion.

The updated (February 2021) attached “Areas of Interest” document provides
guidance regarding the ministry’s interests with respect to the Class EA process. Please
address all areas of interest in the EA documentation at an appropriate level for the EA
study. Proponents who address all the applicable areas of interest can minimize
potential delays to the project schedule. Further information is provided at the end of
the Areas of Interest document relating to recent changes to the Environmental
Assessment Act through Bill 197, Covid-19 Economic Recovery Act 2020.

The Crown has a legal duty to consult Aboriginal communities when it has knowledge,
real or constructive, of the existence or potential existence of an Aboriginal or treaty
right and contemplates conduct that may adversely impact that right. Before authorizing
this project, the Crown must ensure that its duty to consult has been fulfilled, where
such a duty is triggered. Although the duty to consult with Aboriginal peoples is a duty
of the Crown, the Crown may delegate procedural aspects of this duty to project
proponents while retaining oversight of the consultation process.

The proposed project may have the potential to affect Aboriginal or treaty rights
protected under Section 35 of Canada’s Constitution Act 1982. Where the Crown’s duty
to consult is triggered in relation to the proposed project, the MECP is delegating the
procedural aspects of rights-based consultation to the proponent through this
letter. The Crown intends to rely on the delegated consultation process in discharging
its duty to consult and maintains the right to participate in the consultation process as it
sees fit.

Based on information provided MECP staff have confirmed that the list of indigenous
communities provided has not changed with one exception:

e Mohawks of Akwesasne
Algonquins of Ontario (AOO)
Algonquins of Pikwakanagan First Nation — engagement/consultation
should be separate from AOO

If the proponent has undertaken archeological studies and are required to
undertake any work related to archeological resources, they should also include:
e Huron-Wendat

Steps that the proponent may need to take in relation to Aboriginal consultation for the
proposed project are outlined in the “Code of Practice for Consultation in Ontario’s
Environmental Assessment Process”. Additional information related to Ontario’s
Environmental Assessment Act is available online at:
www.ontario.ca/environmentalassessments.




Please also refer to the attached document “A Proponent’s Introduction to the
Delegation of Procedural Aspects of consultation with Aboriginal Communities”
for further information, including the MECP’s expectations for EA report
documentation related to consultation with communities.

The proponent must contact the Director of Environmental Assessment Branch
(EABDirector@ontario.ca) under the following circumstances subsequent to initial
discussions with the communities identified by the MECP:

- Aboriginal or treaty rights impacts are identified to you by the communities;

- You have reason to believe that your proposed project may adversely affect an
Aboriginal or treaty right;

- Consultation with Indigenous communities or other stakeholders has reached an
impasse; or

- A Section 16 Order request is expected on the basis of impacts to Aboriginal or
treaty rights

The MECP will then assess the extent of any Crown duty to consult for the
circumstances and will consider whether additional steps should be taken, including
what role you will be asked to play should additional steps and activities be required.

A draft copy of the report should be sent directly to me prior to the filing of the
final report, allowing a minimum of 30 days for the ministry’s technical reviewers
to provide comments.

Please also ensure a copy of the final notice is sent to the ministry’s Eastern
Region EA notification email account (eanotification.eregion@ontario.ca) after the
draft report is reviewed and finalized.

Should you or any members of your project team have any questions regarding the
material above, please contact me at jon.orpana@ontario.ca.

Sincerely,

flon GZ&
Jon K. Orpana

Regional Environmental Planner — Eastern Region

Cc:
Charlie Primeau, (A) Supervisor, Cornwall Area Office, MECP
Charlie.primeau@ontario.ca

Steve Taylor, P.Eng

Consultant Project Manager, BT Engineering Inc.
Ottawa, Ontario

Stephen.taylor@bteng.ca

Encl. Areas of Interest



AREAS OF INTEREST (v. February 2021)
It is suggested that you check off each section after you have considered / addressed it.
O Planning and Policy

e Parts of the study area located in Eastern Region may also be subject to the
Oak Ridges Moraine Conservation Plan (2017), Greenbelt Plan (2017) or Lake
Simcoe Protection Plan (2014). Applicable plans and the applicable policies
should be identified in the report, and the proponent should describe how the
proposed project adheres to the relevant policies in these plans.

e The Provincial Policy Statement (2020) contains policies that protect Ontario’s
natural heritage and water resources. Applicable policies should be referenced in
the report, and the proponent should describe how the proposed project is
consistent with these policies.

¢ In addition to the provincial planning and policy level, the report should also
discuss the planning context at the municipal and federal levels, as appropriate.

0 Source Water Protection

The Clean Water Act, 2006 (CWA) aims to protect existing and future sources of
drinking water. To achieve this, several types of vulnerable areas have been delineated
around surface water intakes and wellheads for every municipal residential drinking
water system that is located in a source protection area. These vulnerable areas are
known as a Wellhead Protection Areas (WHPAs) and surface water Intake Protection
Zones (IPZs). Other vulnerable areas that have been delineated under the CWA include
Highly Vulnerable Aquifers (HVAs), Significant Groundwater Recharge Areas (SGRAs),
Event-based modelling areas (EBAs), and Issues Contributing Areas (ICAs). Source
protection plans have been developed that include policies to address existing and
future risks to sources of municipal drinking water within these vulnerable areas.

Projects that are subject to the Environmental Assessment Act that fall under a Class
EA, or one of the Regulations, have the potential to impact sources of drinking water if
they occur in designated vulnerable areas or in the vicinity of other at-risk drinking water
systems (i.e. systems that are not municipal residential systems). MEA Class EA
projects may include activities that, if located in a vulnerable area, could be a threat to
sources of drinking water (i.e. have the potential to adversely affect the quality or
quantity of drinking water sources) and the activity could therefore be subject to policies
in a source protection plan. Where an activity poses a risk to drinking water, policies in
the local source protection plan may impact how or where that activity is undertaken.
Policies may prohibit certain activities, or they may require risk management measures
for these activities. Municipal Official Plans, planning decisions, Class EA projects
(where the project includes an activity that is a threat to drinking water) and prescribed
instruments must conform with policies that address significant risks to drinking water

and must have regard for policies that address moderate or low risks.

In October 2015, the MEA Parent Class EA document was amended to include
reference to the Clean Water Act (Section A.2.10.6) and indicates that
proponents undertaking a Municipal Class EA project must identify early in their
process whether a project is or could potentially be occurring with a vulnerable
area. Given this requirement, please include a section in the report on
source water protection.

o The proponent should identify the source protection area and should
clearly document how the proximity of the project to sources of drinking
water (municipal or other) and any delineated vulnerable areas was
considered and assessed. Specifically, the report should discuss whether
or not the project is located in a vulnerable area and provide applicable
details about the area.

o Iflocated in a vulnerable area, proponents should document whether any
project activities are prescribed drinking water threats and thus pose a risk
to drinking water (this should be consulted on with the appropriate Source
Protection Authority). Where an activity poses a risk to drinking water, the
proponent must document and discuss in the report how the project
adheres to or has regard to applicable policies in the local source
protection plan. This section should then be used to inform and be
reflected in other sections of the report, such as the identification of net
positive/negative effects of alternatives, mitigation measures, evaluation of
alternatives etc.

While most source protection plans focused on including policies for significant
drinking water threats in the WHPAs and IPZs it should be noted that even
though source protection plan policies may not apply in HVAs, these are areas
where aquifers are sensitive and at risk to impacts and within these areas,
activities may impact the quality of sources of drinking water for systems other
than municipal residential systems.

In order to determine if this project is occurring within a vulnerable area,
proponents can use this mapping tool:
http://www.applications.ene.gov.on.ca/swp/en/index.php. Note that various layers
(including WHPAs, WHPA-Q1 and WHPA-Q2, IPZs, HVAs, SGRAs, EBAs, ICAs)
can be turned on through the “Map Legend” bar on the left. The mapping tool will
also provide a link to the appropriate source protection plan in order to identify
what policies may be applicable in the vulnerable area.

For further information on the maps or source protection plan policies which may
relate to their project, proponents must contact the appropriate source protection
authority. Please consult with the local source protection authority to
discuss potential impacts on drinking water. Please document the results



of that consultation within the report and include all communication
documents/correspondence.

More Information

For more information on the Clean Water Act, source protection areas and plans,
including specific information on the vulnerable areas and drinking water threats, please
refer to Conservation Ontario’s website where you will also find links to the local source
protection plan/assessment report.

A list of the prescribed drinking water threats can be found in section 1.1 of Ontario
Regulation 287/07 made under the Clean Water Act. In addition to prescribed drinking
water threats, some source protection plans may include policies to address additional
‘local” threat activities, as approved by the MECP.

[ Climate Change

The document "Considering Climate Change in the Environmental Assessment
Process" (Guide) is now a part of the Environmental Assessment program's Guides and
Codes of Practice. The Guide sets out the MECP's expectation for considering climate
change in the preparation, execution and documentation of environmental assessment
studies and processes. The guide provides examples, approaches, resources, and
references to assist proponents with consideration of climate change in EA. Proponents
should review this Guide in detail.

e The MECP expects proponents of Class EA projects to:

1. Consider during the assessment of alternative solutions and alternative designs,
the following:
a. the project's expected production of greenhouse gas emissions and
impacts on carbon sinks (climate change mitigation); and
b. resilience or vulnerability of the undertaking to changing climatic
conditions (climate change adaptation).
2. Include a discrete section in the report detailing how climate change was
considered in the EA.

How climate change is considered can be qualitative or quantitative in nature and
should be scaled to the project’s level of environmental effect. In all instances, both a
project's impacts on climate change (mitigation) and impacts of climate change on a
project (adaptation) should be considered.

e The MECP has also prepared another guide to support provincial land use
planning direction related to the completion of energy and emission plans. The
"Community Emissions Reduction Planning: A Guide for Municipalities"
document is designed to educate stakeholders on the municipal opportunities to
reduce energy and greenhouse gas emissions, and to provide guidance on

methods and techniques to incorporate consideration of energy and greenhouse
gas emissions into municipal activities of all types. We encourage you to review
the Guide for information.

Air Quality, Dust and Noise

If there are sensitive receptors in the surrounding area of this project, a
quantitative air quality/odour impact assessment will be useful to evaluate
alternatives, determine impacts and identify appropriate mitigation measures.
The scope of the assessment can be determined based on the potential effects
of the proposed alternatives, and typically includes source and receptor
characterization and a quantification of local air quality impacts on the sensitive
receptors and the environment in the study area. The assessment will compare
to all applicable standards or guidelines for all contaminants of concern. Please
contact this office for further consultation on the level of Air Quality Impact
Assessment required for this project if not already advised.

If a quantitative Air Quality Impact Assessment is not required for the project, the
MECP expects that the report contain a qualitative assessment which includes:

o A discussion of local air quality including existing activities/sources that
significantly impact local air quality and how the project may impact
existing conditions;

o A discussion of the nearby sensitive receptors and the project’s potential
air quality impacts on present and future sensitive receptors;

o A discussion of local air quality impacts that could arise from this project
during both construction and operation; and

o A discussion of potential mitigation measures.

As a common practice, “air quality” should be used an evaluation criterion for all
road projects.

Dust and noise control measures should be addressed and included in the
construction plans to ensure that nearby residential and other sensitive land uses
within the study area are not adversely affected during construction activities.

The MECP recommends that non-chloride dust-suppressants be applied. For a
comprehensive list of fugitive dust prevention and control measures that could be
applied, refer to Cheminfo Services Inc. Best Practices for the Reduction of Air
Emissions from Construction and Demolition Activities report prepared for
Environment Canada. March 2005.

The report should consider the potential impacts of increased noise levels during
the operation of the completed project. The proponent should explore all potential
measures to mitigate significant noise impacts during the assessment of
alternatives.



[1 Ecosystem Protection and Restoration

e Any impacts to ecosystem form and function must be avoided where possible.
The report should describe any proposed mitigation measures and how project
planning will protect and enhance the local ecosystem.

¢ Natural heritage and hydrologic features should be identified and described in
detail to assess potential impacts and to develop appropriate mitigation
measures. The following sensitive environmental features may be located within
or adjacent to the study area:

o Key Natural Heritage Features: Habitat of endangered species and
threatened species, fish habitat, wetlands, areas of natural and scientific
interest (ANSIs), significant valleylands, significant woodlands; significant
wildlife habitat (including habitat of special concern species); sand
barrens, savannahs, and tallgrass prairies; and alvars.

o Key Hydrologic Features: Permanent streams, intermittent streams, inland
lakes and their littoral zones, seepage areas and springs, and wetlands.

o Other natural heritage features and areas such as: vegetation
communities, rare species of flora or fauna, Environmentally Sensitive
Areas, Environmentally Sensitive Policy Areas, federal and provincial
parks and conservation reserves, Greenland systems etc.

We recommend consulting with the Ministry of Natural Resources and Forestry (MNRF),
Fisheries and Oceans Canada (DFO) and your local conservation authority to determine
if special measures or additional studies will be necessary to preserve and protect these
sensitive features. In addition, you may consider the provisions of the Rouge Park
Management Plan if applicable.

O Species at Risk

e The Ministry of the Environment, Conservation and Parks has now assumed
responsibility of Ontario’s Species at Risk program. Information, standards,
guidelines, reference materials and technical resources to assist you are found at
https://www.ontario.ca/page/species-risk.

¢ The Client’s Guide to Preliminary Screening for Species at Risk (Draft May 2019)
has been attached to the covering email for your reference and use. Please
review this document for next steps.

e For any questions related to consideration of SAR and subsequent permit
requirements, please contact SAROntario@ontario.ca.

Surface Water

The report must include enough information to demonstrate that there will be no
negative impacts on the natural features or ecological functions of any
watercourses within the study area. Measures should be included in the planning
and design process to ensure that any impacts to watercourses from construction
or operational activities (e.g. spills, erosion, pollution) are mitigated as part of the
proposed undertaking.

Additional stormwater runoff from new pavement can impact receiving
watercourses and flood conditions. Quality and quantity control measures to treat
stormwater runoff should be considered for all new impervious areas and, where
possible, existing surfaces. The ministry’s Stormwater Management Planning
and Design Manual (2003) should be referenced in the report and utilized when
designing stormwater control methods. A Stormwater Management Plan
should be prepared as part of the Class EA process that includes:

e Strategies to address potential water quantity and erosion impacts related
to stormwater draining into streams or other sensitive environmental
features, and to ensure that adequate (enhanced) water quality is
maintained

¢ Watershed information, drainage conditions, and other relevant
background information

e Future drainage conditions, stormwater management options, information
on erosion and sediment control during construction, and other details of
the proposed works

¢ Information on maintenance and monitoring commitments.

Ontario Regulation 60/08 under the Ontario Water Resources Act (OWRA)
applies to the Lake Simcoe Basin, which encompasses Lake Simcoe and the
lands from which surface water drains into Lake Simcoe. If the proposed sewage
treatment plant is listed in Table 1 of the regulation, the report should describe
how the proposed project and its mitigation measures are consistent with the
requirements of this regulation and the OWRA.

Any potential approval requirements for surface water taking or discharge should
be identified in the report. A Permit to Take Water (PTTW) under the OWRA will
be required for any water takings that exceed 50,000 L/day, except for certain
water taking activities that have been prescribed by the Water Taking EASR
Regulation — O. Reg. 63/16. These prescribed water-taking activities require
registration in the EASR instead of a PTTW. Please review the Water Taking
User Guide for EASR for more information. Additionally, an Environmental
Compliance Approval under the OWRA is required for municipal stormwater
management works.




Groundwater

The status of, and potential impacts to any well water supplies should be
addressed. If the project involves groundwater takings or changes to drainage
patterns, the quantity and quality of groundwater may be affected due to
drawdown effects or the redirection of existing contamination flows. In addition,
project activities may infringe on existing wells such that they must be
reconstructed or sealed and abandoned. Appropriate information to define
existing groundwater conditions should be included in the report.

If the potential construction or decommissioning of water wells is identified as an
issue, the report should refer to Ontario Regulation 903, Wells, under the OWRA.

Potential impacts to groundwater-dependent natural features should be
addressed. Any changes to groundwater flow or quality from groundwater taking
may interfere with the ecological processes of streams, wetlands or other surficial
features. In addition, discharging contaminated or high volumes of groundwater
to these features may have direct impacts on their function. Any potential effects
should be identified, and appropriate mitigation measures should be
recommended. The level of detail required will be dependent on the significance
of the potential impacts.

Any potential approval requirements for groundwater taking or discharge should
be identified in the report. A Permit to Take Water (PTTW) under the OWRA will
be required for any water takings that exceed 50,000 L/day, with the exception of
certain water taking activities that have been prescribed by the Water Taking
EASR Regulation — O. Reg. 63/16. These prescribed water-taking activities
require registration in the EASR instead of a PTTW. Please review the Water
Taking User Guide for EASR for more information.

Consultation with the railroad authorities is necessary wherever there is a plan to
use construction dewatering in the vicinity of railroad lines or where the zone of
influence of the construction dewatering potentially intercepts railroad lines.

Excess Materials Management

In December 2019, MECP released a new regulation under the Environmental
Protection Act, titled “On-Site and Excess Soil Management” (O. Reg. 406/19) to
support improved management of excess construction soil. This regulation is a
key step to support proper management of excess soils, ensuring valuable
resources don’t go to waste and to provide clear rules on managing and reusing
excess soil. New risk-based standards referenced by this regulation help to
facilitate local beneficial reuse which in turn will reduce greenhouse gas
emissions from soil transportation, while ensuring strong protection of human
health and the environment. The new regulation is being phased in over time,

with the first phase in effect on January 1, 2021. For more information, please
visit https://www.ontario.ca/page/handling-excess-soil.

The report should reference that activities involving the management of excess
soil should be completed in accordance with O. Reg. 406/19 and the MECP’s
current guidance document titled “Management of Excess Soil — A Guide for Best
Management Practices” (2014).

All waste generated during construction must be disposed of in accordance with
ministry requirements

Contaminated Sites

Any current or historical waste disposal sites should be identified in the report.
The status of these sites should be determined to confirm whether approval
pursuant to Section 46 of the EPA may be required for land uses on former
disposal sites. We recommend referring to the MECP’s D-4 guideline for land use
considerations near landfills and dumps.

o Resources available may include regional/local municipal official plans and data;

provincial data on large landfill sites and small landfill sites; Environmental
Compliance Approval information for waste disposal sites on Access

Environment.

Other known contaminated sites (local, provincial, federal) in the study area
should also be identified in the report (Note — information on federal
contaminated sites is found on the Government of Canada’s website).

The location of any underground storage tanks should be investigated in the
report. Measures should be identified to ensure the integrity of these tanks and to
ensure an appropriate response in the event of a spill. The ministry’s Spills
Action Centre must be contacted in such an event.

Since the removal or movement of soils may be required, appropriate tests to
determine contaminant levels from previous land uses or dumping should be
undertaken. If the soils are contaminated, you must determine how and where
they are to be disposed of, consistent with Part XV.1 of the Environmental
Protection Act (EPA) and Ontario Regulation 153/04, Records of Site Condition,
which details the new requirements related to site assessment and clean up.
Please contact the appropriate MECP District Office for further consultation if
contaminated sites are present.



Servicing, Utilities and Facilities

The report should identify any above or underground utilities in the study area
such as transmission lines, telephone/internet, oil/gas etc. The owners should be
consulted to discuss impacts to this infrastructure, including potential spills.

The report should identify any servicing infrastructure in the study area such as
wastewater, water, stormwater that may potentially be impacted by the project.

Any facility that releases emissions to the atmosphere, discharges contaminants
to ground or surface water, provides potable water supplies, or stores, transports
or disposes of waste must have an Environmental Compliance Approval (ECA)
before it can operate lawfully. Please consult with MECP’s Environmental
Permissions Branch to determine whether a new or amended ECA will be
required for any proposed infrastructure.

We recommend referring to the ministry’s environmental land use planning
guides to ensure that any potential land use conflicts are considered when
planning for any infrastructure or facilities related to wastewater, pipelines,
landfills or industrial uses.

Mitigation and Monitoring

Contractors must be made aware of all environmental considerations so that all
environmental standards and commitments for both construction and operation
are met. Mitigation measures should be clearly referenced in the report and
regularly monitored during the construction stage of the project. In addition, we
encourage proponents to conduct post-construction monitoring to ensure all
mitigation measures have been effective and are functioning properly.

Design and construction reports and plans should be based on a best
management approach that centres on the prevention of impacts, protection of
the existing environment, and opportunities for rehabilitation and enhancement of
any impacted areas.

The proponent’s construction and post-construction monitoring plans must be
documented in the report, as outlined in Section A.2.5 and A.4.1 of the MEA
Class EA parent document.

Consultation

The report must demonstrate how the consultation provisions of the Class EA
have been fulfilled, including documentation of all stakeholder consultation efforts
undertaken during the planning process. This includes a discussion in the report
that identifies concerns that were raised and describes how they have been
addressed by the proponent throughout the planning process. The report

should also include copies of comments submitted on the project by interested
stakeholders, and the proponent’s responses to these comments (as directed by
the Class EA to include full documentation).

Please include the full stakeholder distribution/consultation list in the
documentation.

Class EA Process

If this project is a Master Plan: there are several different approaches that can be
used to conduct a Master Plan, examples of which are outlined in Appendix 4 of
the Class EA. The Master Plan should clearly indicate the selected approach
for conducting the plan, by identifying whether the levels of assessment,
consultation and documentation are sufficient to fulfill the requirements for
Schedule B or C projects. Please note that any Schedule B or C projects
identified in the plan would be subject to Part I| Order Requests under the
Environmental Assessment Act, although the plan itself would not be. Please
include a description of the approach being undertaken (use Appendix 4 as
a reference).

If this project is a Master Plan: Any identified projects should also include
information on the MCEA schedule associated with the project.

The report should provide clear and complete documentation of the planning
process in order to allow for transparency in decision-making.

The Class EA requires the consideration of the effects of each alternative on all
aspects of the environment (including planning, natural, social, cultural,
economic, technical). The report should include a level of detail (e.g.
hydrogeological investigations, terrestrial and aquatic assessments, cultural
heritage assessments) such that all potential impacts can be identified, and
appropriate mitigation measures can be developed. Any supporting studies
conducted during the Class EA process should be referenced and included as
part of the report.

Please include in the report a list of all subsequent permits or approvals that may
be required for the implementation of the preferred alternative, including but not
limited to, MECP’s PTTW, EASR Registrations and ECAs, conservation authority
permits, species at risk permits, MTO permits and approvals under the Impact
Assessment Act, 2019.

Ministry guidelines and other information related to the issues above are
available at http://www.ontario.ca/environment-and-energy/environment-and-
energy. We encourage you to review all the available guides and to reference
any relevant information in the report.




Amendments to the EAA through the Covid-19 Economic Recovery Act, 2020
Once the EA Report is finalized, the proponent must issue a Notice of Completion
providing a minimum 30-day period during which documentation may be reviewed and
comment and input can be submitted to the proponent. The Notice of Completion must
be sent to the appropriate MECP Regional Office email address (for projects in MECP
Eastern Region, the email is eanotification.eregion@ontario.ca).

The public has the ability to request a higher level of assessment on a project if they are
concerned about potential adverse impacts to constitutionally protected Aboriginal and
treaty rights. In addition, the Minister may issue an order on his or her own initiative
within a specified time period. The Director (of the Environmental Assessment Branch)
will issue a Notice of Proposed Order to the proponent if the Minister is considering an
order for the project within 30 days after the conclusion of the comment period on the
Notice of Completion. At this time, the Director may request additional information from
the proponent. Once the requested information has been received, the Minister will
have 30 days within which to make a decision or impose conditions on your project.

Therefore, the proponent cannot proceed with the project until at least 30 days after the
end of the comment period provided for in the Notice of Completion. Further, the
proponent may not proceed after this time if:

e a Section 16 Order request has been submitted to the ministry regarding
potential adverse impacts to constitutionally protected Aboriginal and treaty
rights, or

e the Director has issued a Notice of Proposed order regarding the project.

Please ensure that the Notice of Completion advises that outstanding concerns are to
be directed to the proponent for a response, and that in the event there are outstanding
concerns regarding potential adverse impacts to constitutionally protected Aboriginal
and treaty rights, Section 16 Order requests on those matters should be addressed in
writing to:

Minister
Ministry of Environment, Conservation and Parks
777 Bay Street, 5th Floor
Toronto ON M7A 2J3
minister.mecp@ontario.ca

and

Director, Environmental Assessment Branch
Ministry of Environment, Conservation and Parks
135 St. Clair Ave. W, 1st Floor
Toronto ON, M4V 1P5

EABDirector@ontario.ca
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100 Craig Henry Drive, Suite 201
Ottawa, ON K2G 5W3
613-228-4813

MEMORANDUM

Subject: Reconstruction and Drainage Improvements, County Road 22
Project: 22-019, County Road 22 Reconstruction and Drainage Improvement
Date: November 14, 2022

Table 1: Summary of Existing Culverts (driveway/ditchline not exhaustive)

TO: File DATE: November 14, 2022, REV 2
FROM: Zachery Wells, BTE PROJECT #: 22-019
PROJECT: County Road 22 Reconstruction and Drainage Improvement
SUBIJECT: Inspection of County Road 22 Culverts and Associated Fish Habitat

A survey was conducted on May 17, 2022, to document existing cross culverts which may require
replacement within the limits of the County Road 22 (CR 22) Project Area. Additionally, cross culverts
and subsamples of driveway culverts and drainage ditches (mostly components of municipal drains)
were cursorily assessed to determine if any have the potential to provide fish habitat. An additional
survey was completed on September 28, 2022, to both identify additional culverts in the expanded
Project Area (eastward) and to complete fish community surveys at select locations where potential fish
habitat was identified. This was a non-exhaustive assessment of fisheries potential in the Project Area
from which a submission package to environmental regulatory agencies could be developed.

A total of 11 centreline culverts were observed. Numerous driveway culverts and ditches were also
observed, 2 of which are identified in the attached photographic diary. All culverts and ditching
associated with Municipal Drains in the Project Area were found to either provide direct fish habitat or
found likely to function as contributing fish habitat. Any work within Municipal Drain ditches or culverts,
or within culverts not associated with a Municipal Drain but instead conveying a watercourse where fish
are present, will require a submission to the Department of Fisheries and Oceans (DFO) under the
Request for Review process. Field Data Sheets completed for a subset of culvert crossings are attached
to this memorandum and will function as supporting documentation in the future DFO review process.

Table 1 summarizes the culverts including their coordinates, type, size, condition and recommendation
for replacement based on condition. Attachment 1 shows the location of all culverts assessed during
the two site surveys, Attachment 2 is a photographic diary of the culverts and Attachment 3 provides a
biological overview (Field Data Sheets) of culverts selected based on a higher likelihood of providing fish
habitat.

Attachments: 1. Culvert Location Map
2. Culvert Photos
3. Field Data Sheets

Cl:!‘lfrt Coordinates (UTM) (Obser\-lrg(:) Tn-Field) (E;(li)ss::feiiizli-(:erlr:i)) Condition fgf::;r:lr:ceer::::t Fish Habitat
CVT1 ;3;010 mE 5012088 m N CSP (centreline) 600 Poor Yes No
DRCVT1 232019 mE 5012646 m N CSP (driveway) 1000 Poor NA Yes
CVT 2 ;(832527 mE 5012908 m N CSP (centreline) 1500 Fair/Poor Yes Yes
Qs 23;040 mE 5013185 m N (EZ:SQE?) >00 Poor Yes No
CVT 4 23;532 mE 5013452 m N Twin Concrete Box 3300 (span) Good No Yes
DR CVT 2 23;560 mE 5013458 m N CSP (driveway) 700 Poor NA Yes
TS 23;881 mE 5013645 m N F(I?ePnEtrc:erl|Ir31\a;)c 600 Good Yes No
CVT 6 ;(8323—883 mE 5014182 m N CSP (centreline) 1600 Poor Yes Yes
cr7 233144 mE 5014160 m N (Ezzt(:gﬁi)) 600 Poor Yes No
crs ;ggzn mE 5013997 m N (Ezzt(:gicg) 600 Poor Yes Yes
To 23;—336 mE 5013971 m N (cTeWnItr:eCI;Z) 1600 Poor ves ves
cvrio 233885 mE 5014222 m N (cen('if:Iine) 800 Good ves No
DR CVT 3 2?0-617 mE 5014614 m N CSP (driveway) 800 Fair NA No
CVT 11 181 CSP (centreline) 900 Fair No Yes

510638 mE 5014635mN

Transportation Planners and Value Engineers
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ATTACHMENT 1 — Culvert Location Map
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ATTACHMENT 2 — Photographic Diary

CVT1
View of the culvert inlet looking north (above) and south (below). The 600 View of the culvert outlet (above) and the interior of the pipe (below). The
mm CSP is damaged at the inlet, and erosion/washout is evident along the culvert is over 50% corroded in addition to being damaged at the inlet.

Highway 138 embankment.
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ATTACHMENT 2 — Photographic Diary

DR CVT 1 (and ditching)

View of ditch flows moving east into a 1000 mm CSP driveway culvert
under 17443 CR 22 (above and below). Fish were observed. The culvert is
approximately 40% corroded

Outlet of the CSP under 17443 CR 22 (above). View of the continued

ditching and associated driveway culverts further east (below).
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ATTACHMENT 2 — Photographic Diary

The outlet of the CSP under 17443 CR 22 contained significantly more
vegetation and cattail growth during the fall visit (above). Blacknose Dace
(some spawning colouration) and Fathead Minnow were captured during a
presence/absence survey (below).

S

CVT2

View of the 1500 mm CSP immediately west of 17515 CR 22, looking north
(above). View of the culvert inlet looking south (below). Note the driveway
culvert immediately to the east.
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ATTACHMENT 2 — Photographic Diary ATTACHMENT 2 — Photographic Diary

CVT3
View of the culvert inlet looking south (below). Note erosion around the View of the culvert outlet, looking south (above). Note ditch drainage
View of the culvert outlet looking south (above). View of the interior of the View of the inlet of the 500 mm, lined CSP looking northwest to capture culvert/road shoulder. View of the perched culvert outlet and closeup of confluencing with this main channel, from the west. This culvert is
culvert, looking north (below). The culvert is approximately 25% corroded. drainage coming from the west (above). The same inlet was nearly dry in the culvert liner (below). The liner appears to be partially deteriorated. immediately west of Fraser Road.
Connectivity to Culvert #3 means this feature may provide fish habitat. September (below).
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ATTACHMENT 2 — Photographic Diary

CvT4

View of the box culverts outletting to the north (above). View of the
culvert outlets, looking southwest (below). This feature is the McKenzie
Municipal Drain.

ATTACHMENT 2 — Photographic Diary

DR CVT 2
View of drainage flowing north (above) to a 700 mm CSP (below) under a View of the culvert crossing (outlet) under 17670 CR 22 looking southeast.
field access/driveway at 17670 CR 22. Water was backed up in May and Closeup of the culvert outlet (below) which is nearing maximum capacity.
September. Outletting water is discoloured and enters McKenzie Municipal Drain 20 m
to the west.
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CVT5

View of the 600 mm PVC cross culvert approximately 390 m east of the
McKenzie Municipal Drain crossing under CR 22. This feature does not

support fish habitat (directly or indirectly).
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ATTACHMENT 2 — Photographic Diary

CVT6

= \1
View of the interior of the CSP at the culvert inlet (above). View of eroding
banks further to the south (below). It appears that this channel has
recently had a cleanout.

View of the 1600 mm CSP culvert inlet, looking south (above). Note bank
erosion on either side of the inlet. Photo of remnant concrete (below), east
of the culvert inlet.
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ATTACHMENT 2 — Photographic Diary

View of the culvert outlet, looking south (below). The CSP appears to be
approximately 40% corroded. This is the Cumming Drain. Darters were
captured (below) and may be either Johnny, Tesselated or a hybrid

species.

i

CVT7

View of the lined, 600 mm CSP crossing under CR 22. This culvert conveys
runoff from nearby agricultural fields and does not provide fish habitat.

Page 12



ATTACHMENT 2 -

Photographic Diary ATTACHMENT 2 — Photographic Diary

CVT 8

View of a lined, 600 mm CSP conveying drainage from a nearby agricultural
drain under CR 22, eastward (above). The liner appears to be in fair
condition (below).

CVT9
View of the east pipe inlet (above) and west pipe inlet (below). Note that View of the twin 1500 mm culvert inlets (above), and the old road
there is significant damage to the integrity of the end of the east pipe, and alignment further south. View of the CSPs outletting to the north (below).
both pipes are approximately 60% corroded. The west pipe is dry and No fish were captured; however, this is a branch of the Cumming Drain

appears to convey only major flows. within which fish were previously captured.

Page 13

CVT 10

View of the 800 mm CSP crossing under CR 22 looking east on the south
side of the road (above) and looking at the inlet, looking north (below).
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ATTACHMENT 2 — Photographic Diary

DRCVT3

Drainage from agricultural fields to the south flow north through a swale
(above) and into an 800 mm CSP (below). Flow is conveyed east under the
entrance to the Maxville Manor to a catchbasin. One catchbasin

connection from the north can be seen, below.

%

Flow enters the above catchbasin at the east limit of the Manor driveway
before it continues east to a confluence point of east and west drainage

(below) which is ultimately directed to the north.
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ATTACHMENT 2 — Photographic Diary

CvT11

Top-down view of the confluence point (above). The 800 mm CSP enters
from the west (right pipe) and a storm inlet enters from the east (left
pipe). Flow then moves north through a 900 mm CSP (above and below).

The culvert outlet is perched and approximately 25% corroded. A scour
pool (0.65 m deep) has developed due to the 0.3 m perch from the culvert

invert to the surface of the water.
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ATTACHMENT 2 — Photographic Diary

VWeather Conditions

Water was observed below the pipe (above), although it is unclear if the One Brook Stickleback (above) was captured during a presence/absence
barrel has a leak or if water is running along the exterior of the culvert. survey.
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LAND USE AND POLLUTION

Surrounding Land Us

e.

A‘&"'&cuu'uuk < PCS"-C‘.qu“(

Sources of Pollution:

Read = fred nd

EXISTING STRUCTURE TYPE
Bridge Box Culvert Open Foot Culvert CSP N/A
©) O O 9 O
Size: (w x h) m?
Other O
(Describe) 6 O weniCok
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G (
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Right Bank o o} / o
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\ MIGRATORY OBSTRUCTIONS WATERCOURSE FIELD COLLECTION FORM
Permanent Seasonal None
GENERAL INFORMATION
O'UW' - 4‘,&,‘ vy Project # Project Description: Date:
LL- Ol : {5 Sep. 2 §-22
POTENTIAL CRITICAL HABITAT q CRIZ Tomprovemmen P
S Sroungwater Other Is Stream Realignment required for this section:
( Uo O Yes ¥ No O Unknown
e Collectors: Time Started: Time Finished:
POTENTIAL ENHANCEMENT OPPORTUNITIES ‘ZW ' 6 F O 8 Ho
Weather Conditions:
FGTAOC, - atess
Air Temp (°C): Water Temp | Conductivity (uS/cm): | Velocity (m/s):
(°C):
UZOC |5, 4°C 6//’ / Minina(

Photos Numbers And Descriptions:

ADDITIONAL COMMENTS
. LOCATION
(\) & _f 0 L t\ &()DL‘WZ = j‘I‘CSY J" M’ Name of Waterbody: Drainage Crossing #: Station #:
ol T Oroingae / dribolawy 4o | System: DR CVT 1
] 0' \A’
Malensie Oroin S:’m on'y

Location Of Crossing:

CRIQ ~ .2 kmenst of HWY (38 (@ 12443 CR ag3)

GPS Coordinates: MTO Chainage:

(8T 506025 mE 5064 m N /
Additional Notes Appended? ¥.No O Yes Number of Pages Township: MNRF District:

Moo Cak /Morville V,stp"w(((
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| LAND USE AND POLLUTION

Surrounding Land Use:

Sources of Pollution:
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@W DR CVT 1 (Include On Habitat Map)
Associated Wetland XOOCKXR DR CVT 1
N o
Stream / River Channelized Permanent Intermittent Ephemeral
(@) (@) Q (@) (@)
Total Section (Reach) Length (m):
SUBiSections: R(l;n Pgol Ri(f)ﬂe Fllaxts Cu/IQilert Otci;er
Percentage of 7 o
Area: gOé ‘SO /c
Mean wetted
depth (m)
Mean wetted
width (m)
Mean bankfull ‘
depth (m) «;l -Gn \ e g
Mean bankfull
width (m) M@ s
Substrate HO Gwe
(type & %) YR
Bedrock | Boulder | Cobble | Gravel | Sand Silt Clay Muck | Detritus
(Br) Bo) | (Co) | (Gn) | (Sa) | (Si) | (c) | (Mu | (D)
ho | M6 | 20
Page 2 of 4

Ontario @

Ministry of Transportation
| BANK STABILITY
Stable Slightly Unstable MS:Set;abtleely Unstable
Left Bank 3 @) O O
Right Bank Q O (@) @)

Deposition Zone

Protected Bank

Vulnerable Bank

Eroding Bank

Overhanging: M @ron 2 oy

Left Bank o) Q ) O
Right Bank O X O O
HABITAT

In-Stream Cover (% surface area):

Undercut banks: Boulders: Cobbles: Organic Debris: None
Vascular Macrophytes: Woody Debris:

Instream: CoQoL(S Instream:

Overhanging: 5(,luc( }ee Dby

Shore Cover (% stream shaded):

100-90% 89-60% 59-30% 29-1% None
O (@) 0O o
Vegetation Type:
Vegetation Type Submergent: Floating: Emergent: None
(%) O
; ROG
Predominant Nivor ducboed Co LT
Species:
PWP C lws\—n&
Page 3 of 4




Ministry of Transportation

Ontario @

Ministry of Transportation

Ontario @

LMlGRATORY OBSTRUCTIONS

Permanent

Seasonal

o Loy d%,c ufj j«/ou—“«
wls eers caij orrler

None

WATERCOURSE FIELD COLLECTION FORM

POTENTIAL CRITICAL HABITAT

Spawning

Huke ep\w\ =

colpyeed Blockhax M
AE G e 0

Groundwater

Other

POTENTIAL ENHANCEMENT OPPORTUNITIES

— M avwtein ewlu//jul kAL

=4 &W N Eingpo v CO(:I\U'@/

ADDITIONAL COMMENTS \\
DS H6H g SIS
S 250V, 100Hz
el O,I_fpf,‘f ‘ \
; - 5chel of O Bladenore Doce chservd, ﬂooqu]
(PH . q o ole (O(O(),cjfo't.

GENERAL INFORMATION
Project # Project Description: Date:

22 01¢ CR 33 Toprovmencts S48~
Is Stream Realignment required for this section:

O Yes &No O Unknown
Collectors: Time Started: Time Finished:
B 0995k

Weather Conditions:

o -
50/ 0C, 13°¢, W wivel
Air Temp (°C): Water Temp | Conductivity (uS/cm): | Velocity (m/s):

(°C): 5
D (3cc 5025 O3 Min
Photos Numbers And Descriptions:
LOCATION
Name of Waterbody: Drainage Crossing #: Station #:
\ System:

Dbl dreicge oublebing | ST, | VT3

wltamic Occin | oo/t | G0l | 1 (only )

Modleunaie

¥ Brasak 5ok d

Location Of Crossing:

CRM, impediadely wost of Gove Rood

Additional Notes Appended? @ No O Yes

Number of Pages

GPS Coordinates: ¥

(T 5070HOWE 5013 H60n N

MTO Chainage:
/

Page 4 of 4

Township:

Meose Cbec['— /H&Auz({e

MNREF District:

[Lewratville
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Ministry of Transportation Onta rio @ Ministry of Transportation 0nta rio @
\ LAND USE AND POLLUTION LBANK STABILITY
S . A H .
urrounding Land Use: Sources of Pollution: Stable Slightly Unstable MJ:setraabt;aely VA
A%rlw(b«_ =z m:(ﬁm{&/ C{el«f .1 roc-c( "b&h#
Left B
EXISTING STRUCTURE TYPE el 2 ° W g
Bridge Box Culvert Open Foot Culvert CSP N/A : =
o 5 o & o Right Bank (@) (0] (0] (@)
—— 5
Other O Selvecin Deposiw {otected Bank | Vulnerable Bank Eroding Bank
(Describe) S0~ C3P ( (tred
Left Bank o 0 o o
SECTION TYPE AND MORPHOLOGY
Section (Reach) Identifier: Section Location: Right Bank O @) O O
On Habitat Ma
& CVT3 (Include On Habitat Map) HABITAT
Associated Wetland In-Stream Cover (% surface area):
‘\) o Undercut banks: Boulders: Cobbles: Organic Debris: None
O
Stream / River Channelized Permanent Intermittent Ephemeral L
o) o) o) fiig o) Vascular Macrophytes: Woody Debris:
Total Section (Reach) Length (m): Instream: ream:
) Run Pool Riffle Flats Culvert Other g S
Sub-Sections: o o o o 2 o Overhanging: Overhanging:
Percentage of 0 o
Area: QOA lOJ
Mean wetted
depth (m)
\l:vniedat: ‘(':)tt e Shore Cover (% stream shaded):
100-90% 89-60% 59-30% 29-1% None
Mean bankfull 1) 0 o) 1) 0
depth (m) | R
Mean bankfull
width (m)
Substrate Grouw| | Vegetation Type: /
(type & %) Soid 51)/ 50 Vegetation Type | Submergent. | —Floating: Emergent: None
Bedrock | Boulder | Cobble | Gravel | Sand Silt Clay Muck | Detritus (%) O
(Br) | (Bo) | (Co) | (G | (Sa) | (S) | (C) | (Mu) | (D) L
Predomina
Speeies:
Page 2 of 4 ( -
0 CasC (_\‘L&*C‘/\ VoY RCG? Page 3 of 4




Ministry of Transportation

Ontario @

Ontario @

| MIGRATORY OBSTRUCTIONS

Permanent

PUL‘\Q(‘ Cu\(\/f/+
\O" cmn

Seasonal None

POTENTIAL CRITICAL HABITAT

/
Groundwater Other

Spawning

/z

/ /

POTENTIAL ENHANCEMENT OPPORTUNITIES

— £ mboed Cu(uw l{‘
ADDITIONAL COMMENTS
7,73 &
PO, 509“?("“ Nove -
6(1\ NC)-3 g()(){‘
Additional Notes Appended?' O No O Yes Number of Pages

Y

UT €I5H /4/?{\5 Page 4 of 4

Ministry of Transportation
WATERCOURSE FIELD COLLECTION FORM
GENERAL INFORMATION
Project # Project Description: Date:
22-004 CRASm SRS Sep 389
Is Stream Realignment required for this section:
O Yes X No O Unknown
Collectors: Time Started: Time Finished:
2w, 5§ Qg4 3k
Weather Conditions:
500 X, |[Ee
Air Temp (°C): Water Temp | Conductivity (uS/cm): | Velocity (m/s):
°C): >
& sl GED rin
Photos Numbers And Descriptions:
LOCATION
Name of Waterbody: Drainage Crossing #: Station #:
: 8 de~ | System: DR CVT 2
DPMV\% (du‘-dv\ T Moc Peoia/

draewn) o Hadln ce

DN&\

es b M XX
\%’co“JJIW s 1

1 )

Location Of Crossing:

R @ (7670 (oot wderdrievs, conveched + MeeK Drose

GPS Coordinates: MTO Chainage:
(8T 507560 wmE 5013460 wN

Township: MNREF District:
Moo Cieek / Moxuille Kewgtville

Page 1 of 4




Ministry of Transportation Ontari O@ Ministry of Transportation Ontario @
|

LAND USE AND POLLUTION | BANK STABILITY |
Surrounding Land Use: Sources of Pollution: 1 Stable Slightly Unstable ML?:;?;IZIY Unstable/
Asrttutjtw 4 ) ‘&JA{CQ/ C:eu? NOC{ f%“"’M (aﬂw—cd)
Left Bank @) O O (@) /
EXISTING STRUCTURE TYPE
Bridge Box Culvert Open Foot Culvert CSP N/A Right B %)
o 5 o (S 0 ight Bank (@) (@) (@)
T 2
Other O SzS (W;h) T P Deposition Zone | Protected Bank | Vulnerable Bank /E/oding Bank
(Describe) 00 @S
e Left Bank o o o 80
SECTION TYPE AND MORPHOLOGY /
Section (Reach) Identifier: Section Location: Right Bank O O O / O
XOXXXX DR CVT 2 (Include On Habitat Map) eI /
Associated Wetland In-Stream Cover (% surface area): 7
UON Undercut banks: Boulders: Cobbles: O/Nﬁ\ic Debris: None
O
Stream / River Channelized Permanent Intermittent Ephemeral
O @) X O 0] Vascular Macrophytes:
Total Section (Reach) Length (m): Instream:
; R Pool i Flat Culvert :
Sub-Sections: gn go R|(f)ﬂe S 3 %e Oger Overhanging:
Percentage of Goross
Area: ol kel
Mean wetted
depth (m)
tted
vnciiiat: ‘(7:) : Shore Cover (% stream sha,déd):
100-90% 89-60% 59-30% 29-1% None
Mean bankfull o o) 0 o o
depth (m)
Mean bankfull
width (m) N
Substrate Fol Ve e €5 Vegetation Typé: :
(type & %) (b Vegetation Type | Submergent: Floating: Emergent: None
Bedrock | Boulder | Cobble | Gravel | Sand Silt Clay uck | Detritus (% O
(Br) (Bo) (Co) (Gr) (Sa) (Si) (C)) (Mu) (D) /
Predominant
Species:
g f
Sk (d\ 1 Qe of colud
Page 2 of 4 Gf@ ve ‘[ Page 3 of 4
- e — . - I




Ontario @

Ministry of Transportation
LM\GRATORY OBSTRUCTIONS
Permanent Seasonal None
bk qrete Hon dle ,
H mtw-z e Orm"\ /
POTENTIAL CRITICAL HABITAT
Spawning Groundwater Other

POTENTIAL ENHANCEMENT OPPORTUNITIES

> Lf"&f de«/"‘

ADDITIONAL COMMENTS

Pt 7.63

ez C{M r\Or‘H\, ‘H{V\

TS H‘f?pplm ’
5&( 1 (38 PP"/ _/45 S%L, a()pron,‘G/' Wit e don M‘%({

wet vubr e drveuey cule Mocbeuzte Urotn
ot q/b:—ec:{ {5 t\o{o (v\om (“oP”}chVOV og;)

‘)\A‘ CM(Q\NC{/FOM+’E‘)u’fI'® D/f

’T|(€ 0‘41,(:'\- 260 HPPE ou.ﬂf“G tute 11, O[\OJ\H[ ooyt of Ho Q/w‘vr,ua/ Lo
CW’H}J PO"" {2@”.

Additional Notes Appended? O No O Yes

Number of Pages

=Gy dekch i v 0f colied 4,
SW([ = ‘G(O\N oégerw( L !\\o\b

> ades tu c9p Lo dhe ecsd .

‘6\17(/\ O\ (M \,dd( droﬁmuag

@vsony  yue nedl. Page 4of 4

Ministry of Transportation

Ontario @

WATERCOURSE FIELD COLLECTION FORM

| GENERAL INFORMATION
Project # Project Description: Date:
ep- >4 - 22

A2-014 CIU2LT,. oy S 07
Is Stream Realignment required for this section:

O Yes Y No O Unknown
Collectors: Time Started: Time Finished:

2w, SF O34
Weather Conditions:
5006 oc, (U<
Air Temp (°C): Water Temp | Conductivity (uS/cm): | Velocity (m/s):
(°C):
1< 22605 Mod

Photos Numbers And Descriptions:
LOCATION
Name of Waterbody: Drainage Crossing #: Station #:
West Gr oj System: CVT6
Yeotch River - Muwoe| See left (
Ratels XXX 1 00\/\})

v e

Location Of Crossing:

CR A, ~ (95w~ vert of Coureron Roed

GPS Coordinates: MTO Chainage:
(ST 509984 mE SOI4I§5m N 22—
Township: MNREF District:
Moore Ceeele /Hc«\u‘((c K(wptlw'((c

Page 1 of 4




Ontar io @ Ministry of Transportation Onta r io @

Ministry of Transportation
| LAND USE AND POLLUTION | BANK STABILITY
Surrounding Land Use: Sources of Pollution: L Stable Slightly Unstable Ml?detrabt;ely Unstable
nstable
Ay“'wlM & reridendsul Celd € rood rusc ff
Left Bank o) 0] Q o
EXISTING STRUCTURE TYPE
- N/A &Gl
Bridge Box Culvert Open Foot Culvert CSP \&yi{ Right Bank o o 9 /o)
o) 0 @) 3 o sl I
Other O AT 0l5: Deposition Zone | Protected Bank | Vulnerable Bank | Eroding Bank
Describ Xoooe 1600 mm CSP
( Y O3Sk Left Bank o o o %
SECTION TYPE AND MORPHOLOGY
Section (Reach) Identifier: Section Location.: Right Bank O O o Q
)@XXXX)@( CVT 6 (Include On Habitat Map) AR
Associated Wetland In-Stream Cover (% surface area):
Vo Undercut banks: Boulders: Cobbles: Organic Debris: None
Stream / River Channelized Permanent Intermittent Ephemeral GOA g /’ = !?
©) (@) 2 (0] (@) Vascular Macrophytes: Woody Debris:
Total Section (Reach) Length (m): Instream: Instream:
‘ Run Pool Riffle Flats Culvert Other ieir o
Sub-Sections: Q o o o x o) Overhanging: RCE = QU ﬂm'; [ Overhanging:
Percentage of 2 a
Area: @4 50/
Mean wetted
depth (m)
M'edat: e Shore Cover (% stream shaded):
i (1 100-90% 89-60% 59-30% 29-1% None
Mean bankfull l 5 o) 0 o )@ 0
depth (m) '
Mean bankfull a
width (m) A .
[ - Vegetation Type:
Substrate 5 Y :
(type & %) cl So/%sb cl Se/5 ¢ Vegetation Type | Submergent: Floating: Emergent: N%ne
Bedrock | Boulder | Cobble | Gravel | Sand Silt Clay Muck | Detritus (%)
(Br) (Bo) (Co) (Gr) (Sa) (Si) (C) (Mu) (D) ¥
Predominant Od/ 0 / 0 h
Species: 0 0 //

Page 2 of 4 Bagslsions
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Ontario @

Ministry of Transportation

Ontario @

| MIGRATORY OBSTRUCTIONS

WATERCOURSE FIELD COLLECTION FORM

GENERAL INFORMATION

Permanent Seasonal None
POTENTIAL CRITICAL HABITAT
Spawning Groundwater Other

/

e

POTENTIAL ENHANCEMENT OPPORTUNITIES

¥ &au\(c S {'QL‘)(”CIO /v'l/u\

‘-TV\()’((-*((‘/ /‘ff)crfcaf\ ﬂau K:’jf

— stubi (et ion o VT lnlef B/or o ploe

O\ [ L\:)Lr&{

ADDITIONAL COMMENTS

e 3.65 Firh

IRDSE I&%PP‘“ Dz Unkwnown Do ders

Sal- 0,31 ppt L oy, Temdded) Chorae

Additional Notes Appended? O No O Yes

Number of Pages

Page 4 of 4

Project # Project Description: Date:
?\9*’0((% CR 9‘21:/*{,’0\(,0\4“/‘ §€P ag M
Is Stream Realignment required for this section:
O Yes & No O Unknown
Collectors: Time Started: Time Finished:
W, \(Ogk
Weather Conditions:
i OC, no auin :
Air Temp (°C): Water Temp | Conductivity (uS/cm): | Velocity (m/s):
(°C):
|1 2. | 6% Med
Photos Numbers And Descriptions:
LOCATION
Name of Waterbody: Drainage Crossing #: Station #:
West w Braw h SYSte"}.:o# CVT 9
el i = s 26 | soooq 14
Brouch Qi B)

Location Of Crossing:

CR 22, ~ B3O eogt of thwst'vtj Rood

GPS Coordinates: MTO Chainage:
(RT 504334 mE 50(3%75

Township: MNREF District:
Moox Crcct Vi Marvile I(th'phf(({

Page 1 of 4
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Ontario @

Ministry of Transportation
MND USE AND POLLUTION .
Surrounding Land Use: Sources of Pollution:
Aytcuﬂwt < estenbia ﬁe(c( 2 rood NW"OP
EXISTING STRUCTURE TYPE
Bridge Box Culvert Open Foot Culvert CSP N/A
©) ®) O X ®)
Size: (w x h) m?
Other O p
(Describe) Tt (50 O CSH.

SECTION TYPE AND MORPHOLOGY

Section (Reach) Identifier:

KXMXXW CVT9

Section Location:
(Include On Habitat Map)

Associated Wetland

More

Stream / River Channelized Permanent Intermittent Ephemeral
(@) (@) (@] (@) (@)
Total Section (Reach) Length (m):

i Run Pool Riffle Flats Culvert Other
Sub-Sections: D o o o Q@ o
Percentage of o #

Area: 6 O /o 60/(,

Mean wetted

depth (m)

Mean wetted

width (m)

Mean bankfull

depth (m) 3""‘ [ I

Mean bankfull

width (m) | 5en 870

Substrate %‘9 ¢l 30%

(type & %) : a0

Bedrock | Boulder | Cobble | Gravel | Sand Silt Clay Muck | Detritus
(Br) (Bo) (Co) (Gr)

(SV (Si) (‘C} _ (Mu) (D)

Page 2 of 4

Ontario @

Ministry of Transportation
| BANK STABILITY
: Moderately
L Stable Slightly Unstable Uisania Unstable
D3
Left Bank b o) & only0 chrout/ o
Right Bank [0} o) o) o)
Deposition Zone | Protected Bank | Vulnerable Bank | Ero 32
Left Bank ) ) O
/
. /
Right Bank % o} o o
HABITAT
In-Stream Cover (% surface area):
Undercut banks: Boulders: Cobbles: Organic Debris: N&?e
Vascular Macrophytes: Woody Debris:
Instream: Instream:
Overhanging: (e ok La«'/ Celdrre 4, Overhanging:
Puide Lood T, RCC-»,
ero t]wt' k’—" (\Mm“(j € cvr
outlet
Shore Cover (% stream shaded):
100-90% 89-60% 59-30% 29-1% None
O (@) O O
Vegetation Type:
Vegetation Type | Submergent: Floating: Emergent: None
(%) 2
Predominant
Species:
Page 3 of 4




Ontario @

Ministry of Transportation
| MIGRATORY OBSTRUCTIONS
Permanent Seasonal None /
POTENTIAL CRITICAL HABITAT
Spawning Groundwater Other
f\) Ut t\) V%

POTENTIAL ENHANCEMENT OPPORTUNITIES

~Ewed culwt 3000w
' vasc* C\_&JNK("(Y (0‘-7-‘"11'9({/ bu.{’ CO\;([{

\)Q“:) (()w.

= Bouk chlJE(Ech‘O‘* @ Ouf(/d

‘X, \y~('((/L ‘/)[OV‘-t a<

ADDITIONAL COMMENTS

Sal " 0, 3k

o .6

AN
o b counely bed Gely il dhec Ll Robie,

Additional Notes Appended? O No O Yes

Number of Pages

Page 4 of 4

Ministry of Transportation

Ontario @

WATERCOURSE FIELD COLLECTION FORM
\ GENERAL INFORMATION
Project # Project Description: Date:
22-019 CR 22 Twgouwnads | Sep-+8-72

Is Stream Realignment required for this section:

O Yes X No O Unknown
Collectors: Time Started: Time Finished:

2\ ¢ \»9
Weather Conditions:
o /A ce 5S¢
Air Temp (°C): Water Temp | Conductivity (HS/cm): Velocity (m/s):
: °C):
S A L A Mod

Photos Numbers And Descriptions:
LOCATION
Name of Waterbody: Drainage Crossing #: Station #:

West Bonth Scofbh s | System: CVT 11
= Monroe Groudh Seletr | X00RA® | 1 ()
Location Of Crossing: east
CR I ',,Mgg.ﬂ ] XX L Meuwille. Monar
GPS Coordinates: MTO Chainage:
Township: MNRF District:

Moot Cocele /Maxuil (¢ K(‘f-({)‘lvi((c

Page 1 of 4




Ministry of Transportation

Ontario @

| LAND USE AND POLLUTION

Surrounding Land Use:

Sources of Pollution:

/wa\%w < resdiutio| Celd & oo ruvetf
EXISTING STRUCTURE TYPE
Bridge Box Culvert Open Foot Culvert CgP N(/DA
©) (@) @)
oS Size: (w x h) m? o&5 el
(Describe) EOIX X~
SECTION TYPE AND MORPHOLOGY
Section (Reach) Identifier: Section Location':
CVT 11 (Include On Habitat Map)
Associated Wetland
Do
Stream / River Channelized Permanent Intermittent Ephemeral
& D/ o o o)
Total Section (Reach) Length (m): L[-O‘M
Soh St nas Rcl;n P(o)ol Rgﬂe Flgts Cugert Otger
Percentage of v S/
Area: g 9* 570 07 5 4 S’Oé
Mean wetted
depth (m) 0'60 %70" 0.1
Mean wetted
width (m) W D 0.95
Mean bankfull »
depth (m) 2 6 A 5 0“75
Mean bankfull
width (m) T SA @LGS
Substrate % 60 v/ |Bs70 o
(type & %) e S0 |72 /e |
Bedrock | Boulder | Cobble | Gravel | Sand Silt Clay Muck | Detritus
(Br) (Bo) | (Co) | (G | (Sa) | (S) | (C) | (Mu | (D)
Page 2 of 4

Ontario @

Ministry of Transportation
| BANK STABILITY
: Moderately
bl
Stable Slightly Unstable U atabTs Unstable
Left Bank 0 X o o
Right Bank Q () o) )
Deposition Zone | Protected Bank | Vulnerable Bank | Eroding Bank
Left Bank o o o o
Right Bank O O ) &
HABITAT
In-Stream Cover (% surface area):
Undercut banks: Boulders: Cobbles: Organic Debris: None
L5Y, D5 157 2
Vascular Macrophytes: Woody Debris:
Instream: Instream:  e.d (Ojf
Overhanging: Q. ¢, ; (’em,, L ¢ Overhanging:
Shore Cover (% stream shaded):
100-90% 89-60% 59-30% 29-1% None
O 9} @) O @)
Vegetation Type:
Vegetation Type | Submergent: Floating: Emergent: None
(%) 04
o
Predominant O / 57 7 l/
Species: & O Z O {

Page 3 of 4
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I OLD MAP. See Culvert Inspection and Fish Habitat Assessment Report
Ministry of Transportation Ontario @

MIGRATORY OBSTRUCTIONS

Permanent Seasonal None
VUL\'{A (.U.\W‘L, "\owvw, : L
WIS u o« dew-‘tx

S‘y"w« ot pbpus / € Rs

POTENTIAL CRITICAL HABITAT
Spawning Groundwater Other

POTENTIAL ENHANCEMENT OPPORTUNITIES I

%5 posslu) @Jﬂ‘/ /"‘PC

LY Ho.bwlou\ oulrl,o" of :
H@cw\wbv\ \bou(djo/coélylr/yoq[ cofor /Jﬁm

ADDITIONAL COMMENTS : i §
go('.O,L\uf FP{' E ——w ;i-é:f%
790 / /“ 253
T052694 por- / /
R / €5 iy
/ {x Brook Stxkebock
Additional Notes Appended? O No O Yes Number of Pages

pu{l/\‘ M Page 4 of 4
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West Branch
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Drainage Map 1
County Road 22
Stormont Dundas and Glengarry

'S

ghway 138

\
\.
>~

\ Hi
~.

Highway 138

.

L. ~ cor == weoe A | S0 = |
L e SE ST o o L ol — L L oL = - 2 —— == i
LOST BT = y - ’
SIGNAL o, P : |

| .

i . A eorzz 0107 1)
|

I

Culvert 1:
600 mm Cross Culvert

1. Looking south

Ditch and direction

NTS 2. Unknown outlet

7/ Tticoran

3 = \— of flow
Municipal Drain and
H £ County Road 22 3 g H . .
e % 2 , 8 53 5 direction of flow
VI il =~ =8 s
\ Wetland
E\ - 28 25

Key Plan nts
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TECHNICAL MEMORANDUM

TO: Steve Taylor, P.Eng. OUR REF.: SN0461
FROM: Leonardo Sanchez, P.Eng. DATE: November 14, 2022
COPY: Darcie Dillon, P.Eng., Zachary Wells

RE: Stormont, Dundas & Glengarry Counties Road 22 Rehabilitation,
Municipal Drain Relocation and Culvert Replacement Size for Hydraulics

1 Introduction

BT Engineering was retained by the United Counties of Stormont, Dundas and Glengarry (SDG)
to complete the design for the reconstruction of County Road 22 (CR 22) from Highway 138 to
Roxborough Kenyon Boundary Road. The design includes the relocation of the municipal drains
in the segments where CR 22 will be widened.

CR 22 is considered a minor arterial link between Highway 138 and the Village of Maxville. The
annual average daily traffic ranges from 1223 at the west end to 1267 at the east end.

2 Design Criteria

2.1 Municipal Drains

The municipal drains will be relocated without improvements to their section or grade. Therefore
their hydraulic capacity will be maintained as designed in their respective Drainage Reports.

2.2 Culvert Design Criteria

Culverts will be replaced based on their condition, as described in the BTE memorandum
Inspection of County Road 22 Culverts and Associated Fish Habitat. The replacement culverts
will be HDPE culverts, except that culverts greater than 2.4 m diameter will be replaced with
precast box culverts.

3 Replacement Culverts

The location of the culverts is shown on the attached Drainage Mosaic. Table 1 summarizes the
existing culverts to be replaced and the recommended culvert types and sizes. The culverts can
be placed at the same invert elevations as the existing, except for culverts 3 and 5, which
should be set with inverts matching the approach and leaving channels, to avoid scour at the
outlet due to the perched outlets. In addition, Culvert 3 should be upsized to reduce the barrel
velocities.

Sanchez Engineering Inc.

SDG County Road 22 Rehabilitation
Culvert Replacement Recommendations

Page 2

Appropriate scour and erosion protections must be provided at the inlet and outlet of each
culvert.

Table 1 Replacement Culverts
Culvert Existing Culvert Proposed Culvert
Number Type Diameter (mm) Type Diameter [Span x
Rise(mm)
1 CSP 600 HDPE 900
2 CSP 1500 Aluminized Type 2 1600
Steel CSP
CSP 500 HDPE 600
UltraFlo™ CSP 600 HDPE 600
CSP 1600 Aluminized Type 2 1600
Steel CSP
CSP 600 HDPE 600
CSP 600 HDPE 600
Twin CSP 1600 CBC 2700 x 1500®)
10 CSP 800 HDPE 2-900@
CSP = Corrugated Steel Pipe; HDPE = High Density Polyethylene; CBC = Concrete Box Culvert
@) Culvert must be upsized to accommodate the 25-year design storm flow.
(®) Culvert 9 could be replaced with Twin Aluminized Type 2 Steel 1600 mm diameter CSP pipes, equal to the existing culvert.

4 Conclusions

Based on their condition, a total of eight culverts will be replaced. CSP culverts with diameters
up to 900 mm will be replaced with HDPE pipe.

Culverts with diameter greater than 900 mm can be replaced with aluminized Type 2 steel CSP
culverts.

Culvert 9 can be replaced with a concrete box culvert with equal or greater hydraulic capacity
than the existing or with aluminized Type 2 steel CSP culverts of the same diameter as existing.

5 Recommendations

It is recommended that the culverts be replaced in accordance with the sizes given in Table 1.
The culvert inverts should match the existing inverts, except at culverts 3 and 5, where they
should be modified to match the inverts of the approach and leaving channels.

Sanchez Engineering Inc.
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TECHNICAL MEMORANDUM

TO: Steve Taylor, P.Eng. OUR REF.: SNO0461
FROM: Leonardo Sanchez, P.Eng. DATE: April 5, 2023
COPY: Darcie Dillon, P.Eng., Zachary Wells

RE: Stormont, Dundas & Glengarry Counties Road 22 Rehabilitation,
Culvert Replacement Recommendations

1 Introduction

BT Engineering was retained by the United Counties of Stormont, Dundas and Glengarry (SDG)
to complete the design for the reconstruction of County Road 22 (CR 22) from Highway 138 to
Roxborough Kenyon Boundary Road. The design includes the relocation of the municipal drains
in the segments where CR 22 will be widened.

A Technical Memorandum was provided on November 14, 2022 providing the recommended
sizes for the proposed replacement transverse culverts. This memorandum supersedes and
expands on the previous one by providing the design flows for the culverts and confirmation of
the culvert replacement recommendations.

2 Design Criteria

CR 22 is considered a minor arterial link between Highway 138 and the Village of Maxville. The
annual average daily traffic ranges from 1,223 at the west end to 1,267 at the east end.

2.1 Municipal Drains

The municipal drains will be relocated without improvements to their section or grade. Therefore
their hydraulic capacity will be maintained as designed in their respective Drainage Reports.
2.2 Culvert Design Criteria

Culverts will be replaced based on their condition, as described in the BTE memorandum
Inspection of County Road 22 Culverts and Associated Fish Habitat. The replacement culverts
will be HDPE culverts, except that culverts greater than 2.4 m diameter will be replaced with
precast box culverts.

The MTO Highway Drainage Design Standards provides the design criteria for culvert hydraulic
design and for watercourses along a road.

Standard WC-1 — Design Flows (Bridges and Culverts) provides that culverts with span less than
6.0 m shall be designed to convey the 25-year flood.

Sanchez Engineering Inc.
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Standard WC-7 — Culvert Crossings on a Watercourse states that the Freeboard design standard
for arterial roads is a minimum of 1.0 m. The standard recognizes that it may not be possible to
achieve the required Freeboard and/or Clearance in some retrofit applications.

3 Design Flows

The drainage areas to the culverts are shown on the attached Drainage Area Plan, included at
the back of this memorandum.

Design flows were estimated using three alternative methods:

a. UOFM - MTO Unified Ontario Flood Method, per Highway Standards Branch, Provincial
Engineering Memorandum, Design and Contracts Standards Office #2016-03, March 31,
2016.

b. Index Method - Regional Flood Frequency Analysis for Ontario Streams, Volume 1, Single
Station Analysis and Index Method, Canada/Ontario Flood Damage Reduction Program,
S. Moin & M. Shaw, 1985.

c. HEC-HMS model of the watersheds.

A comparison of the resulting flood estimates is presented in Table 1. As can be observed, the
largest peak flows were estimated using the MTO Unified Ontario Flood Method. The flows
calculated using the Index Flood Method are significantly lower, and the flows calculated using
the HEC-HMS models are very low.

Table 1 - Design Flood (25 year return period) by alternative methods
Culvert No. Draina?a(; Area Estimated Design Flood flow Q25 (m?3/s)
UOFM Index Flood Method HEC-HMS
1 68.5 1.79 0.65 0.13
2 282.9 5.41 2.33 0.24
3 8.0 0.34 0.10 0.05
5 2.0 0.11 0.03 0.10
6 401.6 7.1 3.19 0.75
7 2.0 0.1 0.03 0.01
8 7.6 0.32 0.09 0.13
9 195.4 4.06 1.67 1.10
10 16.3 0.59 0.18 0.26

In selecting the design flood for each crossing, it is necessary to consider that the three methods
provide estimates of the flood flow associated with each return period (the inverse of the annual
probability that the flood will be equaled or exceeded in any one year). The UOFM and the Index
Method are based on statistical analysis of recorded flows, undertaken on a regional basis, which
means that the methods are applicable within the range of watershed drainage areas and flows

Sanchez Engineering Inc.
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used to estimate the probability distributions and the regression equations. In the case of the
small watersheds in the study area, it was found that they are outside of the ranges for both
UOFM and the Index Method. The HEC-HMS method may introduce more uncertainty into the
results, since it is based on models of the unit hydrographs, the rainfall-runoff relations, and the
rainfall distributions, all of which are based on approximations.

To help determine which flood estimates are most appropriate for this project, the Unit Flow for
each watershed was calculated, defined as the ratio of the total flood estimated divided by the
drainage area. The units for the Unit Flows are m3/s/km?. The results of the calculation of the unit
flow per square kilometer produced by each watershed for each method is shown on Table 2.

Table 2 - Unit Flows (Design Flood/Drainage Area)
Unit Flow (Design Flood/Drainage Area)
(m3/s/km?)
Culvert No.
UOFM Index Flood Method HEC-HMS
1 3.13 0.95 0.19
2 2.13 0.82 0.08
3 5.61 1.19 0.63
5 8.18 1.38 5.00
6 1.93 0.79 0.19
7 8.17 1.38 0.50
8 5.69 1.20 1.72
9 2.35 0.86 0.56
10 4.62 1.11 1.60

It can be observed that the values produced by the UOFM in this case are very high. Generally it
is expected that the unit flow for the 25 year flood will be around 1.0 m®'s/km?. Review of the
average unit flows and their standard deviation, as shown on Table 3, indicates that in this case
the Index Flood Method results are the more stable of the three estimates. This is reflected in the
standard deviation of the unit flow.

Table 3 - Unit Flow Average and Standard Deviation

Parameter UOFM Index Flood Method HEC-HMS
Average Unit Flow (m3/s/km?2) 4.30 1.03 2.91
Standard Deviation (m3/s/km?) 2.56 0.25 5.72

Based on these results, it can be concluded that the Index Flood Method provides the best
estimates of the design floods for this project.
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To further confirm the results, the relation between drainage area and the Mean Annual Flood
(2.33 year return period) published in Flood Flow Statistics for the Great Lakes Watershed
System, Ontario, 2014 was used to calculate the Mean Annual Flood for the watersheds.

MAF = Q433 = 0.8753(Drainage Area)®7072

The results are presented in Table 4. The Mean Annual Flood was converted to the Design Flood
(25 year return period) using the ratio between the 2 year flood and the 25 year flood contained in
the Moin and Shaw 1985 publication. The resulting estimates of the 25 year flood for each
watershed are also presented in Table 4.

Table 4 - Mean Annual Flood and Design Flood Estimate based on Ontario Flood Statistics
Culvert No. L2 '62?“'1;':)' ileod Q25/Q2.33 (n%zlss)
1 0.67 1.8 1.21
2 1.83 1.8 3.29
3 0.15 1.8 0.26
5 0.06 1.8 0.10
6 2.34 1.8 4.21
7 0.06 1.8 0.10
8 0.14 1.8 0.25
9 1.41 1.8 2.53
10 0.24 1.8 0.44

Comparison of the flood estimates in Tables 2 and 4 confirms that in most cases the Index Flood
Method provides a realistic estimate of the design floods for the study watersheds. Accordingly,
the Design Flood values used to design the culverts are presented in Table 5. It is noted that
Culvert 4 was not part of this analysis, as it will not be replaced or enlarged.

Table 5 - Design Flood Flows
Culvert No. Drainage Area (ha) Design Flood (m?/s)
1 68.5 0.65
2 282.9 2.33
3 8.0 0.10
5 2.0 0.03
6 401.6 3.19
7 2.0 0.03
8 7.6 0.09
9 195.4 1.67
10 16.3 0.18

Sanchez Engineering Inc.
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4 Replacement Culverts

Table 6 summarizes the existing culverts to be replaced and the recommended culvert types and
sizes. The culverts can be placed at the same invert elevations as the existing, except for culverts
3 and 5, which should be set with inverts matching the approach and leaving channels, to avoid
scour at the outlet due to the perched outlets. In addition, Culvert 3 should be upsized to reduce
the barrel velocities.

Appropriate scour and erosion protections must be provided at the inlet and outlet of each culvert.

Table 6 - Replacement Culverts
Culvert Existing Culvert Proposed Culvert
Number Type Diameter (mm) Type Diameter [Span x
Rise(mm)
CSP 600 HDPE 9001@)
2 CSP 1500 Aluminized Type 1600
2 Steel CSP
CSP 500 HDPE 600
UltraFlo™ CSP 600 HDPE 600
CSP 1600 Aluminized Type 1600
2 Steel CSP
CSP 600 HDPE 600
CSP 600 HDPE 600
Twin CSP 1600 CBC 2000 x 1500®)
10 CSP 800 HDPE 900@
CSP = Corrugated Steel Pipe; HDPE = High Density Polyethylene; CBC = Concrete Box Culvert
@ Culvert must be upsized to accommodate the 25-year design storm flow.
® Culvert 9 could be replaced with Twin Aluminized Type 2 Steel 1600 mm diameter CSP pipes, equal to the existing culvert.

With the exception of Culverts 1 and 10, the proposed culverts will provide freeboard greater than
1 m. At Culverts 1 and 10 the calculated freeboard is 0.8 m. Table 7 presents the headwater
level, ratio of headwater depth to rise of the culvert (HW/D), and freeboard for each culvert.

Table 7 - Headwater Level, Freeboard & HW/D
Culvert No. Station Headwater Freeboard (m) HWI/D
Level (m)
1 10+015 89.19 0.80 0.80
2 11+730 82.71 1.61 0.68
3 12+320 83.84 1.36 0.48
5 13+278 78.24 2.56 0.48

Sanchez Engineering Inc.

SDG County Road 22 Rehabilitation

Culvert Replacement Recommendations Page 6
April 5, 2023
Table 7 - Headwater Level, Freeboard & HW/D
Culvert No. Station Headwater Freeboard (m) HW/D
Level (m)

6 14+415 78.37 1.91 0.97

7 14+703 78.40 1.90 0.26

8 14+909 78.76 2.04 0.53

9 144976 79.04 1.96 0.33

10 15+590 84.67 0.83 0.41

5 Conclusions

Based on their condition, a total of eight culverts will be replaced. CSP culverts with diameters up
to 900 mm will be replaced with HDPE pipe.

Culverts with diameter greater than 900 mm can be replaced with aluminized Type 2 steel CSP
culverts.

Culvert 9 can be replaced with a concrete box culvert with equal or greater hydraulic capacity
than the existing or with aluminized Type 2 steel CSP culverts of the same diameter as existing.

6 Recommendations

It is recommended that the culverts be replaced in accordance with the sizes given in Table 6.
The culvert inverts should match the existing inverts, except at culverts 3 and 5, where they
should be modified to match the inverts of the approach and leaving channels.

Prepared by

Leonardo Sanchez, P.Eng.

Sanchez Engineering Inc.
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AINLEY GRAHAM & ASSOCIATES LIMITED
1-50 Grant Timmins Drive, Kingston, ON K7M 8N2
Tel: (343) 266-0002 « www.ainleygroup.com

November 9, 2022 File No. 22604-1
VIA email only

The United Counties of Stormont, Dundas & Glengarry
26 Pitt Street

Cornwall, Ontario

K6J 3P2

Attn: Michael Jans, P.Eng.
Manager of Infrastructure

Ref:  Final Pavement Investigation Report
County Road 22, The United Counties of Stormont, Dundas & Glengarry

Dear Mr. Jans:

Further to your request and our recent discussions we have completed our geotechnical
assessment of County Road 22, between Hwy 138 and the western end of the Village of Maxuville,
and are pleased to present a report of our findings.

GENERAL DATA

The purpose of the assignment was to complete a geotechnical investigation of County Road 22
and provide recommendations for the preferred rehabilitation method to support the
Reconstruction of County Road 22. The assignment included field investigations consisting of the
advancement of boreholes to log the existing subsoil conditions, securing of selective subsoil
samples for laboratory analysis and a visual assessment of the existing roadway surface
condition.

The overall study area along with the borehole locations is shown within Figure 1 — Site and
Borehole Location Plan, attached to this report.

SOILS INVESTIGATION AND FIELD REVIEW

Prior to completing the intrusive soil investigation program, the section of roadway under study
was reviewed and a visual condition assessment completed to identify the main surface
deficiencies and elements contributing to poor performance.

A soils investigation was conducted in July 2022 under the constant supervision of a member of
the Ainley Group’s geotechnical team. A total of fourteen (14) boreholes were advanced during
the field program. All boreholes were advanced by means of a CME-55 truck mounted drill rig
equipped for soil sampling with the exception of borehole 13B which was completed with manual
sampling methods as this location was not truck accessible. Representative grab samples were
collected from the solid stem augers and submitted to a laboratory for moisture content and grain
size distribution analysis. Upon completion, each borehole was backfilled using native material

Creating Quality Solutions Together Page [1
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and compacted to reduce settlement within the drilled areas. The boreholes in paved or hard
surface locations were filled and compacted with cold-mix asphalt. The borehole locations
Borehole logs and laboratory test results are attached as Enclosure Nos. 1 and 2, respectively.

EXISTING CONDITIONS

The following summarizes our findings with respect to the existing pavement structure and
condition:

Typical Pavement Structure
90 mm asphalt

180 mm gravelly sand
550 gravelly sand trace cobbles
Over clayey sandy silt subgrade

The subgrade soil is considered to have a low to high frost susceptibility to frost heave.
Grain size distribution testing on a sample of the granular base (gravelly sand) indicate 87.1% of

the material passing the 4.75 mm sieve and 27.9% passing the 75 um sieve. Based on the result,
the material does not meet the requirements of OPSS 1010 for Granular ‘A’ (35% to 55% passing
4.75mm, 2% to 8% passing 75 uym).

Grain size distribution testing on samples of the granular subbase (gravelly sand trace cobbles)
indicated 69.0% of the material passing the 4.75 mm sieve and 19.4 passing the 75 um sieve.
Based on the result, the material does not meet the requirements of OPSS 1010 for Granular ‘B’,
Type | (20% to 100% passing 4.75mm, 0% to 8% passing 75 um). The material does meet OPSS
specification for SSM (Select Subgrade Material).

The existing pavement is in very poor condition exhibiting severe, extensive transverse and mid-
lane cracking with severe, extensive alligator cracking. Moderate to severe pavement edge
cracking was also noted. The ride is poor with exception of a hot mix patch at the east end of the
project.

Fibrous organic material was encountered in BH4 and BH6 at a depth of 750 mm below the
existing pavement surface. The organic layer was 150 mm in thickness.

A 50 mm thick buried asphalt layer was encountered in BH13A in the WB lane 4.59 km east of
the intersection of Highway 138. The asphalt layer was encountered at a depth of 250 mm below

the existing pavement surface.

In BH12, the pavement structure lacked any granular subbase layer and consisted of 50 mm of
asphalt over 200 mm of sand with silt, some gravel over silty sandy clay subgrade.
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GRANULAR BASE EQUIVALENCY

The following factors were utilized to calculate the existing and proposed design Granular Base
Equivalency (GBE):

Existing Pavement Component GBE Factor
Old Hot Mix 1.0
Old Granular Base (in specification) 0.75

Old Granular Base/Subbase (out of specification) 0.50

New Pavement Component GBE Factor
New Hot Mix 2.0
In-Place Processing 1.0

To determine a suitable pavement structure, the traffic volume indicated in the Design Criteria
prepared for the project is 1250 AADT with a percentage of commercial traffic assumed to be less
than 10%. It is noted that during the field program, a higher percentage of truck traffic was
observed. The target GBE has been established based on the Ministry of Transportation
Ontario’s Pavement Design and Rehabilitation Manual for secondary highways. Based on the
subgrade soil and the traffic volume, a design GBE of 550 is chosen. The existing GBE has been
calculated as 405.

DESIGN CONSIDERATIONS

Based on the findings of our field program, laboratory testing results and our observations in the
field, we have identified the main contributing factors affecting the overall performance of the
roadway section.

In general, our findings indicated that the roadway is adequate from a structural standpoint.
However, the base and subbase material were found to be out of specification with respect to the
requirements of OPSS 1010. In addition, roadside drainage (ditching) was generally found to be
adequate, however ditch cleanout is recommended for review.

It is common practice to utilize recycling rehabilitation techniques when the existing roadway
structure is considered adequate. However, in consideration of the poor pavement condition, the
out of specification granular material and the proposed widening of the paved platform, these
alternatives have not been considered suitable for rehabilitation of this section.

Based on the above, the following rehabilitation considerations are offered:

Option 1
e In place process to 200 mm depth
e Pad and fine grade with 100 mm Granular ‘A’
¢ Pave with 100 mm asphalt (40 mm SP 12.5 Surface over 60 mm 19.0 mm Binder)

GBE: 720
Initial Cost; $ 2,070,000
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Life Cycle Cost: $2,385,000

Option 2
o Full Depth Removal
o Excavate full width and place 150 mm Granular ‘A’
e Pave with 100 mm asphalt (40 mm SP 12.5 Surface over 60 mm 19.0 mm Binder)

GBE: 635
Initial Cost: $ 2,660,000
Life Cycle Cost: $2,984,000

Life Cycle Cost analysis was completed on each of the options using a 30-year horizon and a 6%
discount rate. The initial construction costing and the life cycle cost analysis is attached as
Enclosure No. 3.

RECOMMENDATIONS

Full Depth Pavement Removal

Remove the existing asphalt pavement full depth throughout the project.
Excavation

Upon completion of the full depth pavement removal operation, excavate full width to provide for
150 mm of Granular ‘A’ throughout.

Between the east project limit and 100 m west of Roxborough Kenyon Boundary Road, deepen
the excavation to allow placement of 550 mm of Granular ‘B’, Type Il subbase.

Widening
Platform widening should be completed as follows:
Beginning at the existing edge of paved shoulder, excavate to provide for:

150 mm Granular ‘A’
550 mm Granular ‘B’, Type Il
Over acceptable earth fill

All base and subbase material shall meet the requirements of OPSS 1010 and should be
compacted to 100% SPMDD.
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Paving

Place 40 mm SP 12.5 Surface Course over 60 mm SP 19.0 Binder Course throughout the main
lanes including commercial entrances. Paved driveway entrances should be paved with 50 mm
SP 12.5 Surface Course.

It is recommended that the asphalt cement specified for this project be PG58-34 using a minimum
5.2% for the surface course and 5.0 % for the binder course.

Commercial Entrances should be paved.

Culvert Replacements

Based on our observations, the existing centreline culverts are relatively shallow (less than 1.2 m
depth to invert). It is recommended that embedment and bedding materials consist of Granular
‘A, as per OSPD 800 series. For flexible and rigid circular pipes, a minimum bedding depth of
200 mm should be provided (Class C bedding for rigid pipes).

Backfill shall consist of the existing native subsoil material excavated at the culvert locations.
Bedding and backfill should be placed in accordance with OPSD 800 series for the applicable
culvert type.

In general, the base, subbase, and subsoil materials encountered may be considered as Type 3
soil for excavation purposes. Site conditions at the time of construction may deviate from what
was encountered at the time of the field investigation and the contractor should support the
excavations based on the condition of the materials encountered at the time of construction.

Frost Penetration Depth
The frost penetration depth for this project is 1.8 m.
CLOSURE

We trust this report provides sufficient information for your present requirements in accordance
with our Statement of Work. Should you have any questions concerning the above, please feel
free to contact our office.

Sincerely,
AINLEY GRAHAM & ASSOCIATES LIMITED

Vice President & Branch Manager
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FIGURE NOS. 1
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BOREHOLE LOGS

Roxborough TWP
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BH1, 2.1 m Lt CL, WBL, 105 m east of the intersection of Hwy 138 and Co Rd 22

0 - 150  Asphalt

150 - 400 Br Saw Siso Gr, compact

400 - 1.00 Br Gr Sa & Cobs so Si, compact
1.00 - 1.50 Grey Si Sa, moist, loose

- 220 End of BH

BH2, 2.4 m Rt CL, EBL, 610 m east of the intersection of Hwy 138 and Co Rd 22

0 - 150  Asphalt
150 - 900 Br Gr Sa so Si tr Cobs, LAH590, LAH591
% Passing LAH591
4.75 mm =69.0
75 um=19.4

Moisture Content = 5.7%
900 - 1.50 Dk Grey Si Sa Cl, soft, moist, LAH592

- 1.50 End of BH

BH3, 1.5 m Lt CL, WBL, 1.11 km east of the intersection of Hwy 138 and Co Rd 22

0 - 100  Asphalt

100 - 250 Br Saw Siso GrtrCobs
250 - 900 BrGrSa & Cobs so Si
900 - 1.50 BrSa

- 1.50 End of BH

AG File No. 22604-1
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BH4, 2.0 m Rt CL, EBL, 1.62 km east of the intersection of Hwy 138 and Co Rd 22

0 - 100 Asphalt
100 - 750 Br Saw Siso Gr & Cobs
750 - 900 Fine Fibrous Org

900 - 1.50 Grey Si Sa, moist, LAH593

% Passing LAH593
4.75 mm =100
75 um =37.0
5pm = 2.0 LSFH
2 um =0.00

Moisture Content = 18.1%

- 1.50 Endof BH

BH5, 1.8 m Lt CL, WBL, 2.10 km east of the intersection of Hwy 138 and Co Rd 22

0 - 100 Asphalt

100 - 325 BrSawSisoGr

325 - 750 Br Gr Sa so Sitr Cobs

750 - 1.20 Grey Si Sa, moist

1.20 - 1.50 Br Si Sa Cl, moist, LAH594

- 1.50 End of BH

BHG6, 2.4 m Rt CL, EBL, 2.61 km east of the intersection of Hwy 138 and Co Rd 22

0 - 150  Asphalt (New)
150 - 750 Br Saw Siso Grtr Cobs
750 - 1.50 BrSawSitrGr

- 1.50 End of BH

BH7, 1.8 m Lt CL, WBL, 3.10 km east of the intersection of Hwy 138 and Co Rd 22

0 - 75 Asphalt
75 - 225 BrSawSisoGr
225 - 900 Br Saw Siso GrtrCobs
900 - 1.50 BrCl Sa Si, LAH596
% Passing LAH596
4,75 mm =99.0
75um=71.0
5 ym = 36.0 LSFH
2um=27.0
Moisture Content = 23.7%
- 1.50 EndofBH
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BHS8, 2.4 m Rt CL, EBL, 3.60 km east of the intersection of Hwy 138 and Co Rd 22

0
75
250
750

75
250
750
1.50
1.50

Asphalt

Br Saw Siso Gr

Br Sa w Si so Gr & Cobs
Grey Si Sa Cl, moist
End of BH

BH9, 2.0 m Lt CL, WBL, 4.10 km east of the intersection of Hwy 138 and Co Rd 22

0
100

200
750
1.20

100
200

750

1.20
1.50
1.50

Asphalt
Br Sa w Si so Gr, LAH597
% Passing LAH597
4,75 mm = 87.1

75 um=27.9
Moisture Content = 3.00%
Br Gr Sa w Cobs so Si
Blk Si Sa ClI, tr Orgs
Dk Br Si Sa Cl, soft, moist
End of BH

BH10, 1.8 m Rt CL, EBL, 4.40 m east of the intersection of Hwy 138 and Co Rd 22

0
75
750

75
750
1.50
1.50

Asphalt

Br Sa w Si so Gr tr Cobs
Grey Si Sa Cl, moist
End of BH

BH13A, 2.0 m Lt CL, WBL, 4.59 km east of the intersection of Hwy 138 and Co Rd 22

0

50
250
325
1.15

50
250
325
1.15
1.50
1.50

Asphalt

Br Saw Si so Gr

Buried asphalt

Br Sa w Si so Gr tr Cobs
Grey Si Sa Cl, moist
End of BH
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BH13B, 6.0 m Lt CL, WB Ditch, 4.6 km east of the inters. of Hwy 138 and Co Rd 22 (D-0.3)

0
75

BH14, 9.9 m Rt CL, EB Ditch, 4.93 km east of the inters. of Hwy 138 and Co Rd 22 (D-0.3)

0

50
900
1.10
210

75
1.50

1.50

50
900
1.10
2.10
3.00

3.00

Topsoill
Br/Grey Si Sa, tr Cl, moist
% Passing LAH599
4.75 mm =100
75 um =45.0

5 ym = 5.00 MSFH

2 um = 3.00
Moisture Content = 24.1%
End of BH

Topsoil
Br Si Sa ClI, tr Gr, fill
Blk Si Sa Cl, tr Orgs
Grey Si Sa Cl, native
Grey Sa Si so Cl, moist, LAH600
% Passing LAH600
4.75 mm =100
75 um =68.0
5 ym = 13.0 HSFH
2um=12.0
Moisture Content = 38.3%
End of BH, groundwater infiltration was encountered at 3.0 m.

BH11, 1.5 m Lt CL, WBL, 5.30 km east of the intersection of Hwy 138 and Co Rd 22

0

50
250
750
1.00

50
250
750
1.00
1.50
1.50

Asphalt

Br Saw Si so Gr

Br Sa w Si so Gr tr Cobs

Blk Si Sa, Fine Fibrous Orgs

Grey Si Sa ClI, wet

End of BH, groundwater infiltration was encountered at 0.9 m.
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Kenyon TWP

BH12, 2.0 m Rt CL, EBL, 5.86 km east of the intersection of Hwy 138 and Co Rd 22

0 - 50 Asphalt

50 - 250 BrSawSisoGr
250 - 1.10 Dk Br/Blk Si Sa Cl
1.10 - 1.50 Grey Si Sa CI, moist

- 1.50 End of BH

ENCLOSURE NO. 2 - LABORATORY TEST RESULTS



)

SNC -LAVALIN

Lab # 22211 Client: Ainley
Project Name: 22604-1 Geotechnical Services Date: July 21, 2022

Mol Mot MASS OF | MASS OF | MASS OF |MOISTURE

oPLE SAMPLE AL o WATER | DRYSOIL| TARE |CONTENT
INFORMATION WET & DRY & .

e aaa B (e) ©® |
LAH591 A 875 835 40 696.1 138.9 5.7
LAH597 B 883 861.1 21.9 724.7 136.4 3.0
LAH593 C 696.3 609.9 86.4 476.8 133.1 18.1
LAH596 D 805.5 677.5 128 541.2 136.3 23.7
LAH599 E 758.8 . 637.2 121.6 504 133.2 24.1
LAH600 F 1044.7 793.9 250.8 655.5 138.4 38.3

)

SNC-LAVALIN 4 (613) 380-178

SNC-Lavalin GEM Ontario Inc.
1164 Clyde Court

Kingston, Ontario K7P 2E4

%% (613) 389-4204

Grain Size Analysis Test Report

Project No.: 22-1690-01 Project Description:  Ainley 2022 Lab Testing Date: Aug 02, 2022
Project Location: Contract No.:
SAMPLE DATA ﬂ Grain Size Analysis
Material: Granular g:izse Percent Passing
Date Sampled: Jul 21, 2022 (mm) | Sample [Specification
Time Sampled: 150.0 100 100 - 100
Sample Type: Borehole 170£§ -
Sample Location:  22604-1 Geotechnical Services, LAH591,BH#2 0.15-0.90M 53'0
Lot: Sublot: 500 K
Source: Ainley 37.5 -
Sampled By: Client 26.5 100 50-100
25.0 -
LAB DATA 128 -
Lab No.: 22211-A Date Tested:  Aug 02, 2022 13.2 g
Specification: ~ OPSS1010, Granular B Type | 2? .
[PARTICLE ANALYSIS | [WASH PASS 0.075mm |[475 | 69 | 20-100
TEST Sample |Specification TEST Sample | Specs ggg ~
Percent Crushed: Wash Pass 0.075 mm: 18 546 5100
% Asphalt Coated: 30 |FINENESS MODULUS 1.40 J 0.600 -
% Flat and Elongated 0.425 -
0.300 | 36.8 2-65
Comments: Moisture Content is 5.7% 0.150 B
0.075 | 19.4* 0-8
* Indicates Out of Specification
Sample: . Specs:
100 — . 0
90 s 10
P 80 - 2
E / e . —~ g E
R 70 / | - 30R
c / P — 2
E f— T
60 / T . 4E
r 78 I R ’ N
50 / _ . 507
I - =T T
40 — E
s ) SR . T
S 30 > . - o 70 Al
'N [ N
////’ E
G 20 T — 80,
0wt 90
O5os o 1—50—- 6.42 0600 1.18 2.00 475 67 95 132 |190 250 375 530 750 1000 ks
16.0 150.0

Data presented hereon is for the sole use of the stipulated olient. SNCL is not responsible, nor can be held liable, for use made of this report by any other party, with or without the

knowledge of SNCL.The testing services reported herein have been performed by a SNCL technician to recognized industry standards, unless otherwise noted. No other waranty. e
is made. This data does not include or represent any interpretation or opinion of ificati or malerial suitability. Should engineering interpretation be required, E f

SNCL will provide it upon written request.

e}t Mangger: Mark McClelland, C.E.T

Infrastructure
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UNIFIED SOIL CLASSIFICATION SYSTEM
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SNC-LAVALIN

SNC-LAVALIN

UNIFIED SOIL CLASSIFICATION SYSTEM

SNC-LAVALIN
1164 Clyde Court
Kingston, Ontario K7P 2E4

GRAIN SIZE DISTRIBUTION

SAND GRAVEL
CLAY & SILT
Fine | Medium | Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS SIEVE DESIGNATION (Metric)
4ym aom AWM 7Hm - gsgum  300ym  600um  1fgmm  236mm 32mm  2%65mm 530mm  750mm
10 2um  3um 5pm 10pm 20pm 53um 106pm 250pm - 425um 850pm 2.0mm 4.75mm 9.5mm 19.0mm 37.5mm 63mm
f/
90 Y,
80 //
o /
/
© 60
=
2 //
E 50
&
o
B /
S i/
" / i
i SAMPLE DATA L
20 Job : 22-1690-01 =
LabNo  :22211-C B
Lttt Borehole :4
10 LA Depth : 0.890-1.50M n
B e st Sampl : LAH593 B
0 ""'—.‘ T T T T T o
5
1 2 3 45 10 20 30 40 20 590 140 440 6050 40 30 20 16 10 g R W w18 2 |
SIEVE DESIGNATION (imperial)
% 43" % Gravel % Sand % Fines
° Course | Fine Course | Medium | Fine Silt Clay
0 | 0 0 | 3 | 60 37 | 0
Client: Ainley

|Project: 22-1690-01

SILTY SAND

22604-1 Geotechnical Services

Date: July 21,2022

Moisture Content is 18.1 %

SAND GRAVEL
CLAY & SILT
Fine | Medium ! Coarse Fine Coarse
GRAIN SIZE IN MICROMETERS SIEVE DESIGNATION (Metric)
pm soum “00M - 75m 160ym  300ym  BOOpm  1.48mm  2.36mm i32mm  2%65mm  530mm  750mm
10 um  3pm 5um 10pm 20pm 53um 106pm 250pm  425um 850pm 2.0mm 475mm - 95mm 190mm  37.5mm 63mm
90
80
¥
//
70 /
o 60 /
z /
£ A
= 50 A
8 L]
& 4
L) =
Lo
L1
30 = B
o sl SAMPLE DATA
20 Job : 22-1690-01 L
Lab No s 22211-D
Borehole :7
10 Depth : 0.90-1.50M
pl : LAH596
0 I L T 2 I T vﬂ 2 4
1 2 3 45 10 20 30 40 20 50 10 450 60 50 40 30 20 16 10 4 4 I e pois 2y
SIEVE DESIGNATION (Imperial)
% 43" % Gravel % Sand % Fines
Course | Fine Course ] Medium | Fine Silt [
0 | 1 0 | 0 | 27 44 |
Client: Ainley -
SNC-LAVALIN GRAIN SIZE DISTRIBUTION Project: 22-1690-01
1164 Clyde Court S
Kingston, Ontario K7P 2E4 CLAYEY SANDY 22604-1 Geotechnical Services
SILT Date: July 21,2022 Moisture Content is 23.7
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Grain Size Analysis Test Report

SNC-Lavalin GEM Ontario Inc.
1164 Clyde Court
Kingston, Ontario K7P 2E4

% (613) 389-178

£

{613) 389-4204

Project No.: 22-1690-01 Project Description:  Ainley 2022 Lab Testing Date: Aug 02, 2022
Project Location: Contract No.:
SAMPLE DATA E Grain Size Analysis
Material: Granular 2:2:: Percent Passing
Date Sampled: Jul 21, 2022 (mm) | Sample |Specification
Time Sampled: 150.0 -
Sample Type: Borehole 170:-00 -
Sample Location:  22604-1 Geotechnical Services,LAH597,BH#9,0.10-0.20M 53'0
Lot: Sublot: 50:0 G
Source: Ainley 37.5 -
Sampled By: Client 26.5 100 100 - 100
25.0 -
LABDATA 128 100 85-100
Lab No.: 22211-B Date Tested:  Aug 02, 2022 32 ] 987 | 65.90
Specification: OPSS, Granular A g? 96.5" 50-73
[PARTICLE ANALYSIS | |WASH PASS 0.075mm |[ 475 | 87.4* | 35-55
TEST Sample [Specification TEST Sample | Specs ggg .
d 60 : : -
Percent Crushed: Wash Pass 0.075 mm T T ar T
% Asphalt Coated: 30 |FINENESS MODULUS 1.09 J 0.600 -
% Flat and Elongated 0.425 -
' 0.300 | 44.3* 5-22
Comments: Moisture Content is 3.0% 0.150 B
0.075 | 27.9* 2-10
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SNC-LAVALIN

SNC-LAVALIN

UNIFIED SOIL CLASSIFICATION SYSTEM

Kingston, Ontario K7P 2E4

Data presented hereon is for the sole use of the stipulated client. SNCL is not responsible, nor can be held liable, for use made of this report by any other party, with or without the
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SIEVE DESIGNATION (Imperial)
% 43" % Gravel % Sand % Fines
Course [ Fine Course | Medium | Fine Silt ] Clay -
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Client: Ainle
SNC-LAVALIN GRAIN SIZE DISTRIBUTION T
Project: 22-1690-01
1164 Clyde Court

SILTY SAND
Trace Clay

22604-1 Geotechnical Services

Date: July 21,2022

Moisture Content i 24.1 %




SNC-LAVALIN 4N
- SNC-LAVALIN
Job # 22-1690-01 Lab # 22211
[Project Clieni:  |Ainley Technician :|KH
|Project 22604-1 Geotechnical Services Manager JU
{Location Date 07-21-22
) SNC-LAVALIN TEST RESULTS
SNC+LAVALIN
UNIFIED SOIL CLASSIFICATION SYSTEM Specimen # Sample # Depth LL% PL% Pl Fines W% Classification Remarks
22211-D LAH 596 0.90-1.50M]  29.0 13.7 15.3 CL Moisture 23.7%
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ENCLOSURE NO. 3 - LIFE CYCLE COSTING

PRESENT WORTH LIFE CYCLE COST ANALYSIS - SDG CR 22

Discount Rate = 6%

Option 1

AG File No. 22604-1

Geotechnical Services Report
County Road 22

The Counties of SDG

In Place Process, place 100 mm granular A, pave with 40 mm SP12.5 over 50 mm SP 19.0

Year Treatment GBE Unit Cost Tot. Cost PW Cost Tot. PWC

0 INITIAL CONSTRUCTION

IPP 200 1.50 78,000 78,000

Place 100 mm Granular A 36.00 378,000 378,000

SP 12.5 Surface (40 mm) 103.00 497,490 497,490

SP 19.0 binder (60 mm) 193.00 1,069,992 1,069,992

Granular shouldering 38.00 43,700 43,700 2,067,182
10 Maintenance 20672 20,672 11,543 11,543
20 FIRST REHABILITATION

Mill 50 mm 4.50 234,000 72,962

Tack Coat 2.00 104,000 32,428

SP 12.5 surface (50 mm) 103.00 622,120 193,980 299,370
25 Maintenance 29937 29,937 6,975 6,975
30 Residual Value 0 0

Total Life Cycle Cost $2,385,070




AG File No. 22604-1
Geotechnical Services Report
County Road 22

The Counties of SDG

PRESENT WORTH LIFE CYCLE COST ANALYSIS - SDG CR 22

Option 2
Full Depth Pavement removal, excavate 150 mm, place 150 mm granular A, pave with 40 mm SP 12.5 surface over
50 mm SP 19.0 binder

Discount Rate = 6%

Year Treatment GBE Unit Cost Tot. Cost PW Cost Tot. PWC
0 INITIAL CONSTRUCTION
full depth removal 8.90 462,800 462,800
Earth Excavation 150 mm 19.00 148,200 148,200
150 Granular A 27.00 440,100 440,100
SP 12.5 surface (40 mm) 103.00 497,490 497,490
SP 19.0 binder (60 mm) 193.00 1,069,992 1,069,992
GA shouldering 38.00 43,700 43,700
2,662,282
10 Maintenance 26623 26,623 14,866 14,866
20 FIRST REHABILITATION
Mill 50 mm 4.50 234,000 72,962
Tack Coat 2.00 104,000 32,428
SP 12.5 surface (50 mm) 103.00 622,120 193,980 299,370
25 Maintenance 29937 29,937 6,975 6,975
30 Residual Value 0 0
Total Life Cycle Cost $2,983,493
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