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Re Date
Cottonwood Hill Slope Stabilization Project — March 13, 2024
Temporary Drainage Recommendations

1. Introduction

The Ministry of Transportation and Infrastructure (MoTI) retained McElhanney Ltd. (McElhanney) to
provide drainage design services for a proposed highway realignment through the Cottonwood Hill Slope
Stabilization project site, located along Hwy 97 approximately 14 km north of Quesnel, B.C.

1.1. BACKGROUND

A drainage report was prepared for the project which summarizes the drainage analysis and design
recommendations for the highway realignment (Cottonwood Hill Slope Stabilization Project — Drainage
Report — Final, February 23, 2024). The drainage report precedes this memorandum and should be
referenced for a complete picture of the work. Except as required for the general cohesion of the text, this
document does not repeat material from the drainage report.

The drainage report was used to inform the development of the detailed design drawings for the project,
which are enclosed separate to this memorandum. This document refers to the stationing as specified on
the IFT design drawings to identify the locations of key infrastructure.

During the detailed design phase of the project, it was identified that several temporary highway drainage
configurations will be required to support interim highway conditions during construction. These are driven
by the following construction phasing requirements:

1. Surcharging of the proposed fill area to the east of the existing highway, between stations 207+72
and 211+06, is required to reduce expected settlement of the final highway driving surface once
the project is complete.
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2. The southern portion of the project and the surcharge area to the north are expected to be
installed over the summer and fall of 2024, with the surcharge being left in place over the winter
of 2024/2025. Removal of the surcharge material and construction of the northern portion of the
permanent highway works will occur over the summer of 2025. A temporary detour will be
required to connect the constructed southern portion of the proposed highway works with the
northern existing highway alignment while the proposed surcharge is in place.

These temporary conditions are shown in the highway detour and surcharge drawings which are included
in Appendix A.

1.2. SCOPE OF WORK

Due to the extended duration that the proposed temporary highway works are expected to be in place,
temporary drainage infrastructure needed to be sized to meet the MoTI design criteria for current climate
conditions. This memorandum summarizes the analyses completed and the recommended drainage
infrastructure that should be installed for the temporary highway works.

1.3. DESIGN CRITERIA

The BC Supplement to TAC Geometric Design Guide, 2019, 3rd edition, provided the primary design
criteria for this project. Key guidelines are listed in Table 1.

Table 1: BC MoTI Design Guidelines

1010 — General Design Design Return Period (Freeway)
Guidelines e Storm Water Inlets 5-year

Pavement Runoff

e  Runoff Coefficient 0.95
e Time of Concentration 5 minutes
e Minimum Pavement Grade  0.3%
e Maximum Ponding Width Maximum of 65% of paved shoulder or 1.2m
1050 — Pavement Grates / Spillway Spacing:
g;l/r:ge and Storm e Depressed Bi_cycle Safe
Grate Inlet Width 0.625m
e Spillway Width 0.600m
e Maximum Catchbasin / 150m
Spillway Spacing
e Minimum Catchbasin / 20m

Spillway Spacing
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2. Hydrology

Historic rainfall IDF data is provided in the drainage report. The temporary roadway drainage calculations
used the 5-year, 5-minute rainfall intensity for current climate conditions which is equal to 66.1 mm/h for
the Quesnel Airport Auto climate station. Climate change was not considered for temporary drainage
infrastructure.

3. Drainage Infrastructure Sizing

Concrete drainage barriers (CDB) / spillway and catchbasin locations required for the temporary drainage
design along the detour road and surcharge area were calculated using the tabular method outlined in
Section 1050 of the Supplement to TAC. Existing highway and temporary detour profiles, crossfalls and
typical sections were taken from the 100% highway/detour drawings as input into the calculations
(included in Appendix A).

Due to the presence of the surcharge, which will be built against and above the existing highway,
catchbasins (CBs) are required to convey flow via pipes through the surcharge embankment to the
floodplain on the other side. The limited crossfall and longitudinal slope along the existing highway
adjacent to the surcharge area results in calculated maximum catchbasin spacing of between 10 and
20m. Therefore, we recommend that catchbasins be installed along the east side of the existing highway
at a maximum spacing of 20m (matching the 20m minimum catchbasin spacing specified by the
Supplement to TAC) along the entire surcharge area. Catchbasins inlet grates should be depressed
below the road surface by 40mm.

The detour road deviates from the proposed highway alignment at approximately Sta. 205+60 and runs
for approximately 300m before tying into the existing highway to the north. The proposed detour road
geometry was used to calculate the required locations and spacing of the asphalt spillways and CDBs. A
summary of the proposed spillway / CDB locations is included in Table 2.

Detailed spillway spacing calculations are also included in Appendix B.

N Technical Memo | Prepared for [client name]
[Project name] Page 3



Our File: McElhanney Project 2121-00924-00 | March 13, 2024

Table 2: Concrete Drainage Barrier and Spillway Locations

Maximum  Actual

Spillway . . !
D Station Type Spacing Spacing
(m) (m)
CDB +
T1 1006+25 East . 135 132
Spillway
CDB +
T2 1007+70 East . 240 145
Spillway
CDB + Reduced due t
T3 1007+90  East , 103 20 = et REASUD prosEes
Spillway of high point
CDB +
T4 1008+35 East i 46 45
Spillway
CDB +
T5 1008+45 West i 20 20
Spillway
T6 1008+57 East 57 22 Terminus of barrier
CDB + . .
T7 1008+57 West . >20 12 Terminus of barrier
Spillway

4. Conclusion

Surcharge loading is required to the east of the existing highway alignment at the north end of the project
within the footprint of the new highway embankment to reduce settlement of the future road surface. As a
result, the southern portion of the project will be built in 2024, while the northern portion is expected to be
completed in the summer of 2025. A temporary detour road will therefore also be required to connect the
southern portion of the new highway to the existing highway at the north end of the project while the
surcharge is in place.

Temporary drainage infrastructure is required to manage drainage along the existing highway and the
detour road in this temporary configuration. Roadway drainage calculations were completed to confirm
the required CDB / spillway and catchbasin spacing. CDB and catchbasin location recommendations are
included in Table 2 above.
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CDB / Spillway Spacing Calculations
Notes:

NOTE: CDB STATIONS REPRESENT THE RECOMMENDED STATIONS IN THE 100% DESIGN
CDB spacing is based on Figure 1050.1 in Section 1050 of the MoTI Supplement to TAC Geometric Design Guide
Design Inputs are from 100% DD Drawings R2-1249-100, -200, -300, -400, -XS

Inlet width (w) based on typical spillway width

Longitudinal grade based on grades within segement station range from R2-1249-200
Shoulder and contrib. width based on R2-1249-300 and -400

Highpoint Endpoint Endpoint
Catchment Parameters
CDB / Spillway ID New New New New New New New
Side of Road East East East East East East West West
Start Station 1004+93 | 1006+25 | 1007+70 | 1007+90 1008+35 1008+57 | 1008+45 | 1008+57
Design Inputs
Shoulder Width (SW) [m] 1 1 1 N/A 1 1 1 N/A
Longit. Grade (s_y) [m/m] 0.0411 0.0247 0.004 N/A 0.00911 0.0134 0.0134 N/A
Crossfall (s_x) [m/m] 0.0366 0.06 0.06 N/A 0.03 0.02 0.0067 N/A
Manning's n (n) 0.020 0.020 0.020 N/A 0.020 0.020 0.020 N/A
Rainfall Intesity (i) [mm/hr] 66.1 66.1 66.1 N/A 66.1 66.1 66.1 N/A
Contrib. Width [m] 9.2 9.2 9.2 N/A 9.2 4.6 4.6 N/A
Runoff Coeff. (C_w) 0.95 0.95 0.95 N/A 0.95 0.95 0.95 N/A
Inlet Width (w) [m] 0.6 0.6 0.6 N/A 0.6 0.6 0.6 N/A
Calculated Design Gutter Flow
Pond Width (PW) [m] 1.2 1.2 1.2 N/A 1.2 1.2 1.2 N/A
Max Gutter Depth (y_0) [m] 0.044 0.072 0.072 N/A 0.036 0.024 0.008 N/A
R_s 0.89 243 15.00 N/A 3.29 1.49 0.50 N/A
w_eff [m] 0.660 0.660 0.780 N/A 0.660 0.660 0.660 N/A
v [m/s] 1.25 1.35 0.54 N/A 0.51 0.48 0.23 N/A
Gutter Flow (Q_0) [m3/s] 0.0247 0.0437 0.0176 N/A 0.0083 0.0051 0.0008 N/A
Max Depth outside w (y_over) [m] 0.020 0.032 0.025 N/A 0.016 0.011 0.004 N/A
Overflow (Q_over) [m3/s] 0.0029 0.0052 0.0011 N/A 0.0010 0.0006 0.0001 N/A
Intercepted flow (Q_int) [m3/s] 0.0218 0.0385 0.0165 N/A 0.0073 0.0045 0.0007 N/A
Eff [%] 88.1 88.1 93.9 N/A 88.1 88.1 88.1 N/A
CDB / Spillway Spacing
Initial CDB Spacing [m] 153.8 272.2 109.5 N/A 51.9 64.0 10.3 N/A
Consecutive CDB Spacing [m] 135.6 239.9 102.9 N/A 45.8 56.4 9.1 N/A
CDB / Spillway Location
Catchbasin Catchment Existing New New New New New New New
Side of Road East East East East East East West West
Actual Distance between CBs 132 145 20 N/A 45 22 20 12
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Statement of Limitations

Use of this Report. This report was prepared by McElhanney Ltd. ("McElhanney") for the particular site,
design objective, development and purpose (the “Project”) described in this report and for the exclusive
use of the client identified in this report (the “Client”). The data, interpretations and recommendations
pertain to the Project and are not applicable to any other project or site location and this report may not
be reproduced, used or relied upon, in whole or in part, by a party other than the Client, without the prior
written consent of McElhanney. The Client may provide copies of this report to its affiliates, contractors,
subcontractors and regulatory authorities for use in relation to and in connection with the Project provided
that any reliance, unauthorized use, and/or decisions made based on the information contained within this
report are at the sole risk of such parties. McElhanney will not be responsible for the use of this report on
projects other than the Project, where this report or the contents hereof have been modified without
McElhanney’s consent, to the extent that the content is in the nature of an opinion, and if the report is
preliminary or draft. This is a technical report and is not a legal representation or interpretation of laws,
rules, regulations, or policies of governmental agencies.

Standard of Care and Disclaimer of Warranties. This report was prepared with the degree of care, skill,
and diligence as would reasonably be expected from a qualified member of the same profession,
providing a similar report for similar projects, and under similar circumstances, and in accordance with
generally accepted engineering and scientific judgments, principles and practices. McElhanney expressly
disclaims any and all warranties in connection with this report.

Information from Client and Third Parties. McElhanney has relied in good faith on information provided
by the Client and third parties noted in this report and has assumed such information to be accurate,
complete, reliable, non-fringing, and fit for the intended purpose without independent verification.
McElhanney accepts no responsibility for any deficiency, misstatements or inaccuracy contained in this
report as a result of omissions or errors in information provided by third parties or for omissions,
misstatements or fraudulent acts of persons interviewed.

Effect of Changes. All evaluations and conclusions stated in this report are based on facts, observations,
site-specific details, legislation and regulations as they existed at the time of the site assessment/report
preparation. Some conditions are subject to change over time and the Client recognizes that the passage
of time, natural occurrences, and direct or indirect human intervention at or near the site may substantially
alter such evaluations and conclusions. Construction activities can significantly alter soil, rock and other
geologic conditions on the site. McElhanney should be requested to re-evaluate the conclusions of this
report and to provide amendments as required prior to any reliance upon the information presented
herein upon any of the following events: a) any changes (or possible changes) as to the site, purpose, or
development plans upon which this report was based, b) any changes to applicable laws subsequent to
the issuance of the report, ¢) new information is discovered in the future during site excavations,
construction, building demolition or other activities, or d) additional subsurface assessments or testing
conducted by others.
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Independent Judgments. McElhanney will not be responsible for the independent conclusions,
interpretations, interpolations and/or decisions of the Client, or others, who may come into possession of
this report, or any part thereof. This restriction of liability includes decisions made to purchase, finance or
sell land or with respect to public offerings for the sale of securities.
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