\ ] City of Port Colborne
PORT COLBORNE Meeting to Consider Addendum
Date: Tuesday, April 23, 2024
Time: 5:00 pm
Location: Council Chambers, 3rd Floor, City Hall
66 Charlotte Street, Port Colborne
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4.1 Wignell Municipal Drain Meeting to Consider, 2024-85
*a. Paul Marsh, P. Eng. EWA Engineering Inc., Wignell Drain 1

Presentation



Wignell Drain Report

April 23, 2024 5:00 pm

Drainage Engineer: Paul C. Marsh, P.Eng. EWA Engineering Inc.

Drainage Superintendent: Alana VanderVeen, City of Port Colborne
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Agenda

e |ntroduction

* Wignell Watershed

* Background
* Scope of Work
* Petition 4 request for outlet by Road Authority

* Design Basis
* Drainage Needs
* Design Storm & Hydrology and Hydraulics

e Constructed Works
e 2007 Bank Erosion Works
* Wignell Outlet Works

* Wignell Drain
* Proposed Works
* Cost Estimate
* Assessment

e Summary—QandA
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Introduction
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Report History

e Appointment of Drainage Engineer to prepare a Report

* Wiebe Engineering
 Started in 2003, ceased operations, 2008

* Amec
e Started in 2013, ceased working in drainage projects, 2017

* EWA Engineering
* Appointed in 2018.
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Drainage Studies

Wignell Drain »
Baseline Report

October 23, 2018

Wignell Hydrology and
Hydraulics Report
December 7, 2018

Updated December 17,
2020

Wignell Watershed
Hydrology and Hydraulics Report

EWA Engineering Inc.

Wignell Municipal
Drain Report

IFR100 — Nov 5, 2021
IFR101 — March 31, 2023
IFR102 — February 9, 2024
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Design Basis



Design Storm Actual Storm

2021-07-17 19:12

Port Colborne July 17, 2021 102mm storm Cummlative mm
P:r::'f: Rain Gage-01 12
Name Rain Gage-01 70+ é 5mm/5 minutes 102mm
X-Coordinate 0 5 - 100mm/hr 100
Y-Coordinate 0 S .
——— el = instantaneous rate
;:i Fonud CUMULATIVE E -
Time Interval 0:10 50+ c
Snow Catch Factor 1.0 _ E
Data Source TIMESERIES E i
Series Name T5-5C524_5 5 40 - _‘
E 20 k 0 = - -.'. -‘—“-‘-‘-‘:"‘"‘-“"2"‘-" s ;i“. ‘-""':'I‘_ - y T > 14.4 hours
L== - = = = 5 5 = = = z 2 5 5 o o T
User-assigned name of rain gage. 2 = = s & = = 2 2 = g o e @
oL, | g g g g g 8
20 Tue 21 We . -
Plot data file time series 2018 Nov Date/Time ’ Duratio ée: 24 h
180 180
Design Storm Probability Volume, mm 160 160
return period 140 140
SCS Type — 24 hour 1:2 49.8
1:5 68.9 120 120
1:10 81.5 100 100
1:25 97.5 80 80
1:50 109.3
1:100 1211 60 60
Chicago — 1 hour 1.5 48.2 40 40
20 20
A gauge operated by Michigan Sugar at the Mud Creek Club where 0 0
the Snye outlets to Lake St. Clair recorded 9.44" in just 2 hours... 1.001 2 5 10 25 50100200 1.001 2 5 10 25 50100200

Truely unbelievable.

Thanks, Jordan G. riodPériéte de retour (years/années)

2021/03/26 Canad'éi
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Previously Constructed Works

2006/2007 Bank Protection

Outlet Access



Wignell Bank Erosion Protection 2006/2007

* Drainage Act — Section 124
Emergency work

* 157m construction using
concrete blocks on geotechnical
designed foundation

* Requested by ARN 403800
 Built on ARN 403720

e 26.4m constructed on Snider Rd
Right of Way (ROW)
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Wignell Outlet access lane

* Allowance for land [ =\ P
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Wignell Drain Proposed Works

Section 4 Petition requests
Section 78 Drain Improvements

Section 74 Maintenance
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Petition 4 Requests

Bower Drain
Wignell Branch #2
Wignell Branch #3



Bower Drain

—

I » Drain already existed
) Drain alreaqy existed.
408715 i ;l . .
| Lpon o aum 20| ® INCluding in the report
e e | confirms and names
ELESNEEEEE R - E \\- ———————— ! . . .
\ e this as a municipal

g drain for future
-~ 0+300 O 200 it

ren—pem—g———yy § __FoR R B R

: Bower Drain Branch #1 | I lalntena nce.
IHFEE ammEE : 1+900
{-H 718201 1 0 i
' ILi 260 o '
408700 1+800
10.88
4073
Py 9.08
1+700
718000 409802
3.95
173 Page 16 of 49




* Existing private drain connection
to Wignell Drain.

* CSP is close to the existing
house.

e Road authority request for
sufficient outlet becomes a
municipal drain for future
maintenance.
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Wignell Branch

315600
70.01

T-
410700

0600
021 o0

10100
05

|
|
|
g
z

315700
29.10

Wignell Branch #3

Killaly Street East

315500
239 315400
3.80

315100
0.69

315102
250

310201
823

Wignell Drain
1,093.0 Ha
1

316300
3.09

316500
4.89

-

316200 316400
CE ) o 0 3+900

316 3167 314
022012 0.2

S

et SURTIOT

315000
2294

315305
5956

 Existing private drain connection
(PDC) to Wignell Drain.

e Road Authority request for
sufficient outlet.




Section /74 Maintenance

Channel Clearing and Cleaning to Grade line — STA 2+450 to 5+975
Channel Spot Maintenance — STA 0+010 to 2+450
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Cleaning and clearing
to grade

From Station 2+450 to Station 5+975
Minimal grade change; imperial to metric

Vegetation removal to prevent obstructions.
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Maintenance

183.0 -
1825~
182.0-
181.5-
x
g 2
181.0- g ¢
8 =
4 @ o n
3 n3sfes
180.5- 4 & $apang
v F-] LI
oz o=z w L9881
EN zz Z5 LES
S%. 35z B =on 2
EE S =322 84 H
180.0- 58 ge=o 832 £ g
B ?ize 232 £ g
dag -—g*y  4°% R
=z Sag 222 “cF g &
179.5- £ g3 22" g T
°5 8EE =5 &
EmJ Loy
e £3% i
S5% ~ 9 2
179.0- [ 5.8 EE
g SNIDER RD & 8& .,
] g
[ _3=z E
1785 FRIENDSHIP TRALL ‘ goo ”'i’g
o8
[} &37 LORRAINE RD.Z &
Z% ¢
LAKESHORE RD. EAST ‘ I
178.0- | ¢ = ‘ ‘
A
A A
177.5-
00 W—85-001
1770 EX. SLUICE GATE EX. CONC.BRIDGE -
B (3) 0+000 5.6m
PROP. IMPROVEMENTS] 5200x2730 W-CS-001
CONCBOX
3130x2570
W-BS-002
WOODEN BRIDGE
18500%1710
T
N PROPOSED FOR
10N
—
I oSt S g
e T B, @ 0.01%

WIGNELL DRAIN: STA -0+350 to

W-C5-004
1200x850 CSPA|
(TO_REMAIN)

CARL RD
€

SECOND CONCESSION ROD.|

CS-005
1880x1260 CSPA
(TG REMAIN)

6+990

PRIVATE

CROSSING HIGHWAY #3
I € -182.0
sle FRivaTE [1350mm
a I: V; CROSSING -1815
- |« |
B Sta 5+975
i off ‘ | - -181.0
223 ok
8 gt
1686 i%g -1805
23R =2
§ ‘ -180.0
KILLALY ST. E WEAVER RD. I
[ € g
-173.5
N
-179.0
~ 7
RE-LOCATE (RE-ALIGN) DRAIN ALONG BORDER OF
PROPERTY 311200 AND SECOND CONCESSION RD. -178.5
SOUTH SIDE SEE W.P5 AND W.SD—04
-178.0
1775
-177.0
=176.5
~176.0
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Sediment Control
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Section /8 Improvements

Bank Restoration and Improvement Program (BRIP)

Wignell Gate Automation
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Wignell Realignment
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Bank Restoration

e Natural Process

* Erosion resulting in bank
recession, loss of land

RIPARIAN PLANTING

* Channel widening, switching
« Channel changes in alignment T }m

™

MIX AND 100%
BIODEGRADABLE EROSION
CONTROL BLANKET

T/B—=— NN o A

* Engineering responses: s s < g

i1
STl I (IVEVSTAKE (DET.)
TO BE EXPOSED) e ﬁ% SEE DETAIL

* Hard approach — concrete block )

* Green Infrastructure — soft or < ) qﬁ@&m
biomimicry approach

« Room for the river approach o— 2

of =X

PLANTINGS SPECIES AND QUANTITIES

COMMON NAME SCIENTIFIC NAME PERCENT % CONDITION
SUBANGULAR STONE EMBED TO EL BALSAM POPULAR Populus balsamifera 10 1 m. ht. POTTED
150 RED OSIER DOGWOOD Cornus sericea 30 1 m ht. POTTED
mm BEBB'S WILLOW Salix bebbiana 30 1 m ht. POTTED
SANDBAR WILLOW Salix exigua 30 1 m ht. POTTED

@ 3/m* OVER 10m’
GD-10
Page 26 of 49
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Example:
uron Count
cold water
stream Drain




Bank Restoration Improvement Program
BRIP) Implementation

0:+600)

I
I SAND BAGS FILLED WITH o 00 [133'6 Ha)
PEA GRAVEL SEALED WITH
IMPERMEABLE POLY MIN. 2
mm THICK

WORKING AREA

= GRAVELED DEWATERING

R 7 SUMP

‘.-‘,.n“u"w,ul -

I

(Y SCREEN TO PREVENT

W FISH ENTRAPMENT
PUMP TO FILTER BAG
WITH RIP RAP SPLASH

|

PAD WITH SILT SOXX

—
oHo SEDIMENT CONTROLS
L
ofr
\||

il DISCHARGE FROM DEWATERING
Hul‘l' FROM TRAP THROUGH VEGETA]

WATERCOURSE OR AS FAR AS
AND SITE CONSTRAINTS ; y Wignell|Drain)
1,09370]Hal

=
=]
L
JE
<T
[¥E)
o
=
wr

ERCOURSE BY BLOCKING THE FLOW AROUND THE SITE USING STONE
BAGS FILLED WITH PEA GRAVEL, OR AQUA DAM.

ROM THE WATERCOURSE.

GD-13
BANK ISOLATION AND DEWATERING

NOT TO SCALE




Wignell Gate Improvements

* Existing Gate Status
* Gate mech. movement is working

* Gate closed to predicted flood height
— Faulty

» Gate closed to seal against flood
(bottom) — Faulty

e Gate open to predicted flood
elevation - Faulty

e Gate movement — manual control /
no remote operation, no limit on
movement. Operator only

* Gate Performance is operator
dependent

* Response time target — 30 minutes




0+010
0+005
0+000

5m 0.35m

177.7729

176.7785
Qp =7.89 cms

175.78

Grade = 0.0001

Profile
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4395
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5 < > < >
1448 1830 1830 1830

450 Flap gate

Gate Upstream view



Wignell Gate Deficiencies & Resolutions

1. Gate close and
seal to bottom of
drain.

2. Gate close top at
proposed flood

elevation.

3. Gate open to max.
height

4. Pump >

Floodproof line

1in 100 yr
177.0186

178.69 178.69 178.69

178.18 178.43 178.43 >

Design Flood Elev. 176.50

2007
174.0418

«—>
1448 1830
173.82 173.82

750 Flap gate

Page 31049 Gate Upstream view

NPCA
FLOODPROOF LINE
177.30
1:100YR 176.80



Michener Drain!

Upstream Flood =

condition

100 year

°1

t

rain even



Michener Drain
134.6 Ha

~

nider Road

Downstream Flood condition

1+8007

set—-——Davis Street -Davis Street -
b e T T TO T

Davis Street . Davis Street

7 el IV |
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Initial position = open Downstream Flow — Case 1

VA

Depth,

D

LT-03

LT-02

E) Action = Open

LT-03 LT-02

Depth,

Sill

Lake Flow — Case 2

E) Action = Close

703 |l | L1-02

Depth,
Days \V,

173.82

Flow, Q
T = 60 minutes

Positive Flow, Q
Test Dy/ <D,
Gate height=D,, + 0.05m

T Test time interval, T = |

30 minutes Page 34 of 49

< ::| Q=0
Negative Flow, Q Testif Dy, >D,
R =12 minutes

Moving avg. readings (2min.)

| R + 12 minute (5/hr)




Wignell Pumping

* Existing vs Proposed Pumping Platforms
1.

In line submersible pumping

 Abandon and remove all pipes and supports
Wet well with electric centrifugal pump
 Abandon in place without any removals.
Temporary pumping to discharge pipe.
* Improve and use on a requested / required
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Gate Automation

After

Before
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Project Budget



Wignell Project Budget

Estimated Cost of Construction
Construction Cost Estimate
Construction Management Costs
Contingency

Previous Construction Works Completed but not Assessed
2007 Erosion Works - Bank Protection
Construction
construct a Wignell Access Lane

Eligible Administration Costs
Administration Costs
Administration Cost Allocations (debenture)
incl. 2007 construction eng.

Drain
Allowances

Daoaaao

Forecasted Total Costs

$748,896.50
$68,259.18
$149,779.30

$241,254.46
$3,168.60

$363,712.21
$17,209.32
$32,098.76

$17,899.84

$966,934.98

$244,423.06

$413,020.28

$1,642,278.16

I ayvc U I



Administration and Engineering

ADMINISTRATION
Debenture Interest - 2007 to 2017 $29,827.92
Debenture Administrative Fee S 6,065.29
HST on engineering

ENGINEERING
Survey, Design, Plans, Engineer's Report and Assessment Schedule
(Wiebe)*1
Survey, Design, Plans, Engineer's Report (AMEC)*2
Survey, Design, Plans, Engineer's Report and Assessment Schedule (EWA)
CofPC CAD Work 2020 - 2023
Tribunal Costs (not estimated and assumed to be zero)
Tendering, Contract Administration and Construction Inspection (estimated)

$17,209.32
$3,499.39
$8,031.18

$53,374.78
$19,370.41
$208,579.62
$50,147.50
$0.00
$3,500.00

$28,739.89

$334,972.32
$363,712.21
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Co

nstruction Cost Estimate

Section 4: Petition for sufficient outlet
Bower Drain

Wignell Branch Drain #2

Wignell Branch Drain #3

Section 74: Drain Maintenance
Wignell Gate Maintenance
Interval 2: 2+450 to 5+978
Interval 5: 0+000 to 2+450

Section 78: Drain Improvements

Wignell Gate Structure Improvements
Interval 1: 5+978 to 6+918
Interval 4: 0+020 to 0+380

Construction Mgmt Wignell Drain
Contingency Allowance, (20%)

Page 40 of 49

v N Wn

2,565.00
5,432.00
16,030.00

15,600.00
135,842.00
61,250.00

388,155.00
95,692.50
28,330.00

68,259.18
149,779.30

$

$

$

$

24,027.00

212,692.00

512,177.50

218,038.48
966,934.98




Project Assessment



Assessment Principles

Allowances

* All land has the same valuation; $ 22,000 per hectare (510,000 /acre)
* Land Taken for Drainage (Section 29)

* Drain Top Width (Design)
* Land for Work Zones (Section 29)

* Value is apportioned based on frequency of maintenance. (1 every 20 years)

 Damages (Section 30)
* Only paid on crop damages or commercial impacts
* No payment with restoration

* No payment on trees removed for drainage. 2 trees for 1 replacement
program to enhance tree canopy.
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Assessment Principles — Conversion

Allowances — cont.

* Section 31 — compensate owners for private drains incorporated into
a municipal drain.

* Branch Drains that are providing an outlet for Right of Way and upland
drainage.

* Private Drains to remain not included for compensation.
* Valuation is based on construction cost to create today.

* Value is adjusted to reflect drain condition and any improvements that are
required.
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Assessment Principles — 2

Benefits

e Section 22 — Land improvement, Abutting Benefit
* Benefit of open channel vs closed conduit

* Section 23 — Outlet Liability, Outlet Benefit

 Method of assessment is based on Equivalent Area Runoff Factor, (QRF) o<
using basics of the Rational Method for proportional assessment.

e Adjusted for Stormwater Management Features (SWMF)

e Section 24 — Special Benefit
* 50% of culvert cost of construction

e Section 26 — Roads, Utilities
* Assessment for contribution to drainage costs. o«
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Section 23 assessment

* Property #1.: * Peak Flow is apportioned to
« 25 Ha each contributing property.
* Predominately Clay soil, Farm,
C=30
* Property #2

* 0.22 Ha
e Residential, C=25
* Property #3

e 22.2 Ha
 Unused Farm, C=30

e QRF=A (ha)* C* | (mm)
* QRF Ratio = QRF P#1 / QRF Total
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Wignell Drain Report Project Summary

e Past work from 2007 (concrete block wall) included in the
assessment.

* Petition 4 request by road authority for Branch Drains (3)
* Section 74 work to clear existing Wignell Drain as maintenance

* Section 78 Drain Improvements:
* Bank Restoration & Improvement Program (BRIP)
* Drain re-alignment for PCQ expansion; 5+595 to 6+922
» Sediment Basins (2)
e QOutlet Access reserve + Access Gravel Lane to outlet

* Outlet Gate Improvement + automation with gate movement and portable
pump deployment.

* Report prepared in compliance with the Drainage Act of Ontario
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Legend
Shapes
| | General actions

What’s next?

Meeting to consider

final report
41-44
Council gives owners
opportunity to provide input
Council: Ovners may
Should the project have H’i“h“
proceed? 44 Tﬂ:ﬂ:lu“ﬂ}

Council provisionally adopts
the report by by-law 45(1)

Q Decision point

*Note: The Drainage Act, 1990 does not indicate who should pay
costs if a drain improvement project is terminated at these points.
? Project scoping meetings are not required by the Drainage Act,
1990. They are a suggested addition 1o the process as a
potential means to resolve issues.

Project Scoping Meeting?

Colours
Council of initiating municipality
Engineer
Petitioners/owners

Municipal staff

Conservation authority (CA),
provincial or local governments

Appeals

>

T Report referred back to engineer E?J |7
N

page

| Continued from p

Appeals to Tribunal and referee filed within 40 days after sending

peal filed within
1 days of C.0.R. decision
20-30 days after sending.
C.0.R. hears appeal on
assessment 52(1)
Tribunal hears appeals from
decision of C.0.R. on
assessments 54

Tribunal hears appeal on

technical aspects of the work Referee hears appeals on legal
48, 49, 50

aspects of the work 47(1)

53 Meeting to consider
ays tender price 59
Yes e d
No
Al
Yes 0
Project constructed d d 0
1 No
Is the quality of work No Tribunal hears appeal on houmiu m?f
”Hgfé‘m "~ Appeals quality of construction ave ﬂ‘ilitn
filed within Tribunal 45(2)

Yes 13“19 E147 Of 49

Project complete




Thank you

Project Questions?
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