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PGO

Published guidelines prepared by the Ontario Ministry of Natural Resources to assist the public and planning
authorities, such as municipalities and conservation authorities, with an explanation of the Natural Hazards

Policies (3.1) of the Provincial Policy Statement (PPS) of the 1990 Planning Act.
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Which Guidelines? PGe

1996 TECHNICAL GUIDE FOR GREAT LAKES - ST. LAWRENCE RIVER SHORELINES

PART 4 PART§ PART & s
PART 1 PART 2 PART 3 ADDRESSING THE HAZARDS PART S
THE GREAT LAKES - ST. LAWRENCE RIVER SYSTEM: e G ARG FLOODING HAZARD EROSION HAZARD DYNAMIC BEACH HAZARD MAPPING AND STAKING ENVIRONMENTALLY SOUND HAZARD MANAGEMENT
PHYSICAL FEATURES AND PROCESSES R ———_———— HAZARDOUS LANDS WITHIN THE HAZARDOUS LANDS

Typical Shors Erosion Problems

2001 2002 2002

Ontario

Technical Guide

e o onaes I River & Stream Systems: "~ River & Stream Systems:

TRy O AT ReSOURCES o Erosion Hazard Limit ‘Hazard Limit

- B . . 1 . 3
HAZARDOUS SITES TEGHNICAL GUIDE FOR LARGE INLAND LAKES ~ .G . o z - g ~ 1

TECHNICAL GUIDE Ll

A introductey i for public health and
safery policies 11, provincisl policy estemen

Minisiry of Natural Resources

Vorsin 1.0
Decamber 1996

1996 Hazardous Large Inland Guideline Document Review for
Sites | akes 4  Erosion Assessment



Why Professional Geoscientists Ontario, PGO?

Mandated through the Professional

Geoscientists Act, 2000 (PGA) to Geoscience

serve and protect the public and
natural environment by regulating and Ca nada

the praCtlce Of prOfeSSK)naI Understanding our Earth:

The vital role of Canada’s geoscientists

geoscience in Ontario.

Professional Practice
Guidelines for
Geomorphologists

Role of geoscientists in
“geohazards”

* PGO is recognized stakeholder

Version 1.5
March 2021

« PGO registrants include many of
experts in the field

e Professional Practice Guidelines for
Geomorphologists relevant to e, S L
geohazards and erosion hazard ~— _ Z—i= ** E el Ay

assessment ering, aﬁd Infrastruéture Geomorphology Subcommittee
https://geoscientistscanada.ca/publications.php https://www.pgo.ca/about/professional-practice
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Why Now?

 Existing guidelines have been in
services for two decades

« Science, practice, and regulatory NG Protecting Paosis And
Iandsca pe have eVOIVEd Ontario’s Special Advisor on Flooding Report to Government Property:
_ 8 Ontario’s Flooding
« Climate change has renewed Enindapeniiant Review:of e 2515 Fiood Evenls Strategy
. . in Ontario =
public focus on flooding and 5
e rOS i O n h a Za rd S A Report to the Hon. John Yakabuski, Minister of Natural Resources and Forestry

ipcc

climate chanee

Climate Change 2021
The Physical Science Basis

Douglas McNeil, P.Eng.
McNeil Consulting Inc. = Winnipeg, Manitoba

Ontario %

Working Group | contribution to the
Sixth As:

e D) An Independent Review of the 2019 Flood Ontario 2020 Flooding Strategy
Events in Ontario

Sixth Assessment Report (ipcc.ch)




Why Now?

Better leverage scientific and technological advancements since 1990s

« Geographic information systems (GIS), remote sensing and LiDAR

Fig 4 Tha B el vegers. clasafed mm |0 leadioon. clamas,

« Advanced computing,
3D modelling,
visualizations,
geostatistics -
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- US'Using Satellite InSAR, Precipitation and
Soil Meisture Observations: Early Results
and Future Directions.
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Geoheizard J ounals

Advanced GIS Applications (e.g., Weiss, 2001)
http://www.jennessent.com/downloads/tpi-poster-tnc_18x22.pdf
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LiDAR Digital Elevation Models
https://www.nrcan.gc.ca/




Guideline Document Reviews

Erosion Hazard Assessment &) Ontario
Understanding Natural Hazards (2001)

Technical Guide

« Great Lakes — St Lawrence River I River & Stream Systems:
| Erosion Hazard Limit

System and Large Inland Lakes
« River and Stream Systems
« Hazardous Sites

Technical Guide River & Streams Systemes:
Erosion Hazard Limit (2002)

« Erosion Processes
« Application of Provincial Policy
 Site Investigations and Studies

An introductory guide for public health and

Updates Recommended to Address: st ol 3.1, provincil peley srenen: |
1 n S peCifi C Tec h n i Ca I ISS u es Ontario Mlnl_:-ll:ryluf:aluralrﬁn?;u;ns
2. General Scientific Advancement e s

3. Guiding Principles for Policy Application

2001 2002




Understanding Natural Hazards (2001) PGe

e General update for current policy and science

Publication -
2L B e e Benefits of floodplains in watershed management o
Hazards?

=H Natu_ral AEEECE Climate change risks LI e———" =
in Ontario

4.0 Provincial
Perspective

5.0 Natural Hazard
Policies, Section 3.1
of the PPSs

6.0 Great Lakes—St  ypdate data, science and technology to provide clear
Lawrence River  qyidence-based criteria for hazard setbacks

Life-cycle cost analyses of mitigation

An introductary e for public heslth and

Define engineering, geotechnical, and scientific S T i e
principles

System and « Increase emphasis on climate change risk
Large Inland Major technical topics to address include:
Lakes - Dynamic beaches

How to recomize Diyeamic beach - Cobble

« Seiche events

T, Lomg

o
i ik i ey 6.3 Dynamic beach hazards

7.0 River and Stream  |jpdate data, science and technology to provide clear
Systems evidence-based criteria for hazard setbacks

« Increase emphasis on climate change risk

Major technical topics to address include:

«  Definition of confined systems

«  Meander belt concept

»  Generic erosion hazard setbacks




Understanding Natural Hazards (2001)

Section Title
8.0 Hazardous Sites Unstable soils and bedrock, karst sinkhole hazards

9.0 Addressing the
Hazards

R - Context of updated PPC, role of conservation
Based Planning

Tt ke b comchude ua there s gemeral perccption amorspt the publc that svere weather
e g i ey s ncreasing. The sare of

the scienes ' bydralogical egrms is cvolving, howeres,
ol potcatial risks o socicty.

Cerindy, Onasians have cxpericnced cureme weather cvene in the past, such s the Hurricane
Flauzel Sucrm. This storrm cvert was the bargest 12-boar raimstor cver rocnrded in Ontario up
il 1954 The storm was centred onver the Hiursber River in Toromso and affecied 3 30,000

Update with guiding principles

. @ dumping wrcr ina 2 day perie o of 81
lives el Emcrefble darmgen o property and nfrastrussare. Statiscally, it s unbkely that such 2
larye rainsznrm evald occar agsin, hewever it remain a pessiblity. As an cxampl, the Harrow
Scorm oocarred in 1989 aver she Town of Harrow in Eascx Cowney in sofwesacen Oniario with
= ol recnrdecd amonent of 450 enem of raie hat el i e tha 36 B, The rainfall ever
exceeded the Harrieane Hiael Storm, and. resalsed in cose ts 100 millon doliars of damage.

and authorities, and future adaptations to regulatory e it el
landscape . fr..  SIoomniTmdmimIm
Management \ T Do

s living wish she mavural e~ y
Satement and the application of the Nanral Hazards Policier. Hiswever, dimate change dos
i

11.0 Adaptation Update climate change risks e S e

. Moving wward the areasion.
Ao intsoductory guid for public health and it Vit
= ainable i and
safety polickes 3.1, provinctal policy statement e
alloms sucieey £6 increase pre- s

12.0 Implementation  Roje of conservation authorities; Qualified Persons e

i coastal arcas fruem inki

Carn 1, Orarich sl | peccipitasion will nae

passerm will inclac

ot anly  mears of rcucing risk t ks of e and property damag, but an cample of 3 good
i s planned fare iy commarition.

13.0 Summary General update for current policy and science
Statement )

B
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Technical Guide
River & Streams Systems: Erosion Hazard Limit (2002) PGe

Section Title (@ Ontario

Technical Guide CO nte ntS

1.0 Introduction General update for current policy and science BIVeES stibd /STeins B B
ErOSIOn Hazard lelt 2z SCIL COMPOSITION AND PROPERTIES . 7 50 THE HAZARD

23 PHYSICAL FEATURES AND PROCESSES .. 81 INTRODUCTION
234 Scope, Scale & Spacial Extent . i Policies ..
River and Stream i

T

2.0 Erosion Processes |jpdate data, science and technology to provide clear e b R
evidence-based criteria for hazard setbacks. e mm
« Increase emphasis on climate change risk. T g B s

2451 Slope Failure Types . 22 Lenhirnd At Design
2452 \nmmlmmmmmmy
2453 Human Activities
an Appiication 0f The Provincial P\ml:y

31 TOE EROSION ALLD’WAHEE i

Major technical topics to address include:

ERDSION HAZARD: PHYSICAL AND Er.DuslsmAL \MPAETS
FOR RIVER AND STREAM SYSTEMS .

1NiFi 1 314 61 Identfy Kazards -1

. Definition of confin m g —
32 STABLE SLOPE ALLOWANCE Within the Hazardous Lands —................ 82
33 FLOODING HAZARD LIMIT ALLGWANCE AND 63 Idenmmpmnnueumru Management Response...... 83

A A\Y n 4 = MEANDER BELT ALLOWANCE . 47 64  Determine Potenial [mpacts to Physical Processes and
8
e N e 65 Asscssing Spacil iaant (07 Bis Pyeical Inpasts 84
40 SITEINVESTIGATION AND STUDIES RS~ W i Ll bt +
41 GENERAL INVESTIGATION FOR CONFINED AND i SR A M e
1 H SO oot S 662 Spatal Extent and Sl e B e
« Instream erosion and sediment transport = g
413 Review of Aerial Phoiographs - 2:—‘ el b : - g’
43 Confined Systems : Defermination of Toe Erosion and smu o Miyplon i
H = . Siabilty fsates 686 Cumulaiive Impacts _ ¥ T
m m 431 Site Investation 67 Mifigale Minor Impacts of Preferred
® e I-a uvla S S e S e rOC a n I 432 Tooks: Slope \nspemnﬁecom:ndsmoeﬁaungcnm 53 esonis &
3) SIope INSDECHion RECOTT .............. E
mSk\uSnmlanamqEhanTaDmennmemrLﬂﬂnl Appendix 1 - ol Properties S
. mgm - ape i h
«  Definitions of reaches, instability and other e
i M . A1 D Mo f I 60 e
4 aric I|r"l‘ryaI';¢nhuran4eluu:ﬂ.\ v plo iy oo B A3 - Pl Shoes 07 Dal GONECHON ... on- 06
- S aaterl 1 435  Laboratory Testing M 61 Appenix3 B - Fiekd Sheets Parssh Geomorphic._. B |
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ge0| I Iorp O Og |Ca erl I IS Pelerborough, Ontaria K34 M5 Agpendix 4 - Biotechnical & Soil Bivenginsering Methods . 108
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2.4.1 Sinuosity
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Technical Guide
River & Streams Systems: Erosion Hazard Limit (2002) PGe

3.0 Application of the  appjication of erosion hazards for specific systems at River & Stream Systems:
Provincial Policy  (each-scale, with reference to jurisdictions outside of Al
Ontario (e.g., Quebec, various US states, scientific
literature):
« Unconfined meander belts
- Confined systems, combined with geotechnical
stable slope hazards, and complex partially confined
systems
« Headwater drainage features (HDF), generic
standards for low-risk features
«  Existing erosion control structures (new and old)
« Update toe erosion allowance guidelines (15 m
and Table 3), scaled to channel size
« Standardized definition and application of erosion

Defing the two basic types of systems lan the following approaches:

Ontario

Confined $yStems (see Figures 85 and 5t} Unconfined systems (se= Figur= 1)

an sllowa the flooding  +arosion access allowance

Figura 95 b Continad Systam, azard
limit where toe of valley slope is located less
than 15 metres from the watercourse

i dy o .
frazards should be delermined and where flexdilfy may be provided o underiske  Cpies were sed to determin h lsndusnd it of the erosion az-
i o A i yer s 2

300 Water Strest, 5 Floor, South Tower, Bax 7000
Pelerborough, Oaria KJ 35

access allowance Wi
«  Erosion thresholds (competent flow velocity), ™ i s e
advancements in theory and applications e
« Improved definitions of geomorphological terms / : S e
concepts: R —
o Reach scale = e
o Active erosion s e
o Bankfull and Top of bank et L
« Update standards for field data collection and for e
use of geospatial data sources (e.g., LiDAR) RS

actve erosion ong =5 the sais atthe
sie can be identfied, & may not be neazssary to determine the bankful or compstent flow
velocties at the sie. The Tos Erosion Allwances rom Tabée 3can be apofed direcdy wifiout
any further caiculatons

12
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Technical Guide

River & Streams Systems: Erosion Hazard Limit (2002)

4.0 Site
Investigations
and Studies

5.0 Addressing the
Hazard

6.0 Environmental
Sound
Management...

Specific examples of data and technology to be address
include:

Topographic mapping, including digital elevation
models, and LiDAR derived terrain models

Aerial photography, including historical airphotos,
and applications of orthorectification and
photogrammetry.

Subsurface data and databases, including boreholes
and shallow geophysics.

Geochronology methods (e.g., lead-210,
radiocarbon dating)

Guiding principles of policy application to
encourage more sophisticated technological
approaches, evidence-based statistical predictions
including reporting uncertainties, professional
judgment by qualified persons, and expectations for
peer review processes.

Standardize expectations for how to incorporate
existing or new erosion control measures in
erosion hazard assessments, or how not to.
Update erosion control and stream restoration
approaches.

Climate change risks

Ontario

Technical Guide
River & Stream Systems:
Erosion Hazard Limit

128 - Protaction Warks Standard :
Uneontined Systems

« for Uconfined wyvisms

potaction works
o0 mmuctrsl, o
Witk

5.2.1 Estahlished Standards and Procedures

i2cion works wil ofe

Whars the powrial for arvionmensally sound daveiopmens |t ML ba recogniz
sitoaityaon  1eci

i e
‘ards and pmcedues (Pofiy 3.1.3(a)}that apply. Estabished b
‘standhrds and procadures meers e Tllowng: T

bintion of non-syuctural or sruciural works and afowans

)
by arosion and 1o alow access for thar mainsnance and
pai”

Proection Works Sandard

+ -Aecess standard, r proce-
e o Ensire sefe vehiculer and pedesman movemens, and  In adessi
‘access for he maimaranca and rapair of prowcron works,  SORhaZRICS,
dusing tmes o arosion” davolopmarn wehin the

wzards .., fooding andi ero-
€5}, 50 3510 Considars

tecion works standerds should be apphed:

Techmical Guide - River and Stream Systems: Eresion Hazard Limit
Onlarto Mintstry o Naturat Fes ources
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Techmical Gasde - Rivor and Suream Systems: Erouion Marard Lina
‘Oninne Winistry of Naturi Fapauren

Figure 132 -Rittle Design

Figuire 124 - Log Crib Warks

5..3.2 Biotechnical Stahilization Techninues

Svucusal woria 5uch 28 bioechnical satiTRONechiigues S Lsed 10 0UsTIbE Mechods WAich consrs of ot sTcLral
s ring o=t rragrand
T
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Erosion Hazard Assessment

Select Definitions and Topics for Discussion
« Simple Ideas, Tough Challenges

- G557 Geotechnical
| Stable Slope

I
w_ - Erosion Allowance

* Partially Confined
Condition?

* Modified Urban
Channels?

1
I
i
i
I
! i
it
i
1
I

* Existing
Developments?

*COMPLICATIONS

Definitions and Concepts

Stream reaches

Meander belts for unconfined reaches
100-year erosion allowance

Confined systems

Erosion access allowance

Erosion control measures

o v A WN
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Stream Reaches

Reaches are lengths of channel that
display similarity with respect to
valley/floodplain setting, channel form,
and function. The controlling influences
of channel form and function should be
nearly constant within the reach.

TRCA (2004) Belt Width Delineation Procedures

Challenge:

Where reach breaks are identified,
and the length of reaches, can
significantly change the meander belt
width.

J .""-'\
X 3
:\‘ = VVatercourse
Reach Break
% | b - Contour (5 metre interval)
¥ AN t' -
P i v s A
. v

A reach is defined as a length of
channel over which the channel
characteristics are stable or similar.

MNR (2002) Erosion Hazard Limit

PGO

2.4.1 Sinuosity

Unconfined ravires, river valisys and siream comdor systems
tend to be predominately incated within relafvely flat temain.
They nomally contain perennial (year round) or ephemeral
{imemmittent) flows which may have a tendency o constanthy
shift or meander (laterally and downsiream) in response to the
contirugus changes associated with ®e natural mfluence of
discharge and load. The maximum xtent, or area of provin-
calinterest fat a water channs! migrates is iemed “meander
belt alowance”. The term *meander belt” is derved from e
minology used 1o descrivge meandering systems.

Watercourses have 3 natural tendency to “sinupsty” in the
lower reaches where bed downcutting is reduced. “Meander-
ing” refers o the torwous shape of the channel in plan view
The smuous bends develop to a size govemned by the bad and
bank materials, and by the bankfull discharge. Changes in the
bankfull discharge canresult in changes in the s= of the sinu-
ous bends. A mit to the width of the meander can be caused
oy the development of “chutes” {short channels formed during
high flows}) across the inner bank sediments. The “Sinuosity
Index™ {51} is used to describe the degree of meandesing and
is the ratio of the channel izngth 1o the downvalley distance.
The Snuwousity Index can range from less than 1.05 to more
than 1.5. 1.5 is aporogriate for many streams and i= 3 meas-
ure of the “wigglness" or “oruosity” of 3 watercourse. Mean-
dering channels have an 51of 1.5 or more and are more com-
man ta cohesive bed and bank sof materials. The typical
bankfull velecity of 2 meandering stream is betwesn 1 and 3
metres per second.

2.4.2 Reach

A meandering system is comprised of 3 senes of ineron-
nected reaches. A “reach’ is defined as a length of channsl
over which the channel characteristics are =iabie or similar
Thie exteni of a reach depends on the geometny and dynamics
of the channel. | i5 ofien measured in mufiiples of channel
width, meanderwavelengths, or ifle-pool sequences. Meas-
urements should be taken over a length suffizient to establish
the stable characteristics of the channel. All peomonphaological
features and fypes of aquatic habitat should be proporionally
represented in the secton of the stream being assessed, and
at |east two of each of the major features of the section should
be represented.  Measurements of channel charactenstics
within & reach should be camied out so that the range of con-
ditions within the reach can be specfied | MNR, 1954).

Simekar bifogecal characienstics can aso be measurad to as-
=i5tin defemining the reach. Frissel etal., 1988 suggest that
habitats foliow the same organizaion as the branching nst-
work of the stream reaches, impiying that sampée reaches for
Figure 48 - "Reach”, a length ot channel over which habitat surveys may be sefected on the basis of siream seg-
channel characteristics are stable or similar. ment onder numBers or position in fie drainags network.

Technical Guide - River and Stream Systems: Erosion Harard Limit
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Meander Belts for Unconfined Reaches

——— Watercourse
Reach Break

The term meander belt allowance,
for the purposes of defining the “area of
provincial interest”, is essentially the
maximum extent that a water channel
migrates. MNR (2002) Erosion Hazard Limit

Contour (5 metre interval)

weeees Meander Axis

~—— Meander Belt

Because a watercourse is expected to
move and change within the meander
belt, anything situated within it could, at
some time in the future, be subject to
erosion by the channel. Thus, the
meander belt as a tool for planning
purposes is a valid approach for defining
the area in which river processes occur
and will likely occur in the future.

TRCA (2004) Belt Width Delineation Procedures

S< 3ot

Ve
- .f“.‘z‘! » :.;"

- P, L W
s oAl il

Modified from Howett (2017)

Challenges:
Simplified approach is relied on for

complex erosion hazards or when
forced on low risk reaches where
concept is not appropriate.

= s Bkl Shanngl Wit OF 108 posT ampiBUdn MGancar
In‘hemoch fo deleming e meanders el widi

o o sctie))

Figure 119 . Meander Belt Axis and Reach

Meander Balt Allowantd

* 1 Daridull channal waclih ol largest arrellude meonder
In e reach o deeming Be medncl bel wich

[Pof o soom|

Figure 120- Meander Belt Allowance

Straight Channel: Meander Balt Allowance

[recet ¥ el

Figure 121 . Straight Channel

Techmical Goida - River and Stream Systems: Erosion Hazard Limit
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For iase reaches where the channel appears 1 be sraight
{Figuee 121}, numanous factons comiing 1o infuenca the size,
shaps and lozation of the meandgars of the channel. For ex
ampie, 1ha “sraighmass” of the channel may resu from the
channal bad being localed in & less arosive soil sruoiwe.
{Owar time, flows within tha channel bed may expose a morg
erosive Sail srucure and the channal may again bagin
form meandars. Whan applying tha meandar bek allowanca
of 20 1imes the bankhl channal widih for a reach thar ao-
pears 1o be relanvely sraifn, the meander bet showd be
canirad on the mid-ing of the channal.

Combsning all of the calculaied meznder befr widths for
gach reach together along the entire length of channal
will provida the overall meander belr allowance for tha
unconfined sysiem.

Whera municipalties and planning boards determine thar 20
Times the bankiul channel widih of the reach is axcassive or
not suficiant enough in detarmining the meander belt allow-
ance, mechanisms should ba incorporaned ina tha planming
process prowviding the Slaxibiity 5o undenaks a sudy using
&coapiad sciendic, and engneering principles 10 deserming
1he maandar baft allowanca. This fisxibiiy may not be war-
ramed or desirad whara a more procise definition of the me-
angder belt allowancs or emsion hazand imil is nor necas-
=ary, whera here s suficient area wihin the devefopment loy
10 572 any progosed develoomen cutside of the arcsion ha-
a2 bmit {i.e., meander bak alowance plus the ercsion ac-
cess alowanca), whera development pressune is low and 2
TeTALVe dewvslopmant 32 enisl or whats the saff, admins
frative and Snancial resowrces within e municipaliy may pre-
chide the abilty of the muricipalfy 1 suppor such sudies.
For those siuazons whare 2 siudy is used o dewrming the
“maandar bett alowsnce”, the snidy should be undamaken
Lesing “ecceptad enginasring principles”. For funher recom-
mendations on what should be addressed by these swdios
phaasa refer 1o Chaptar 4 - Feld and Sits Investigaton.

Some stugies of meander balt allowances have akeady baen
ndartaken by iocal apencies. These sllowances ars penes-
ally unigue 5o spechic waiersheds o regions. Where local
sluEes have bean undenaken using acceptad engineering
principles they may be ussd 1o determing the maander beh
allowance for the arsa suded
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100-Year Erosion Allowance

Confine Reaches

« 100-year toe erosion
allowance in confined reaches
(MNR, 2002; Table 3)

Unconfined Reaches

« 100-year erosion allowance is
also used in TRCA (2004) belt
width procedures for a factor
of safety applied in addition
to existing belt width

« Instead, MNR (2002) requires
belt width plus erosion access
allowance of 6 m

100-Year Erosion Limit

« The term 100-year erosion
hazard limit is also used to for
detailed predictions of
channel locations in 100 years
based on bank erosion rates

- . > (i © e 8
N = ol 2,

.

TRCA (2015) Crossings Guideline for Valley and
Stream Corridor
Challenges:

Confusion about 100-year erosion
allowance terminology and definition; and

Overreliance on Table 3 with large ranges
in erosion allowances and insufficient
guidance for consistency

Table 3: Determination of Tos Erosion Allowance

MINIMUM TOE EROSION ALLOWAMNCE - River Within 15 m of Slope Toe*

Type of Material Evidenee of Acfive Erpsion™ No evidence of Azfive Emsion™
Mative Sail Strecture OR OR
Bardfull Fiow Welooity > Barkfull Fiow Vefocity <Competent
Competent Fiow Vetocity"™ Flow Vefocity™™
RANGE OF SUGGESTED TOE Bankfull Width
EROSION ALLOWAMNCES = 5m 5-30m > 30m
1.Hard Rock (granite} * 0-2m Om im im
2 Soft Reck (shale, imestons)
Cobbles, Boulders * 2-8m Om im Zm
3.5tifHard Cohestve Sail [clays, clay
=ilf], Coarse Granular (gravels) Tik * §5-8m m 2m im
4 Soft'Firm Cohasive Soil, loose
granular, {sand, sit) Fill * B-15m 2m Em im

"Where 3 combination of dferent native soil structures occurs, the greater or largest range of applicable 10e erosion
dlowances for the materals found at the site should be applied

" Active Erosion is defined as- bank matenisl i= exposad directly to stream flow under nomal u'l'l.nudanuuonﬁ::s
where undercuting, oversieepening, slumping of & bank oo down siream sediment loading is occuming. An area may
‘have emsion but there may not be evidence of ‘active enosion’ either as & result of wel rooted vegelation or &5 3
result of 3 condition of net sediment deposition. The area may still suffler erosion at some paind in the future as a
result of shiftng of the channel. The foe erosion alowances presented in the right half of Table 3 are suggested for
sites with this condition, See Step 3.

""Competent Flow Velocity i the flow welocity that the bed matenal in the stream can support without resulting in
evosion or scour. For bankfull widlh and bankful flow welocdy, see Section 3.1.2.

Where there is evidence of high variabifty in sod composition, the sod composition is nat
known, andlor evidence of high erosion acthty, the 15 mere 102 erosion allowance should be
applisd.

STEP . Detarmine whether or not there is evidence of active eresion OR if the bankfull
velocity is greater than the competent flow velocity.

\fisible on-site evidence of active erosion may include & bare or vegetation-fres dver or siream
‘bank which is directhy exposed bo water flows, and whese undercutting, over-sieepening, slump-
i of the bank or high downstream sediment loading is occumng. Siumping, scars, and bare
stream banks that are not directly exposed to river fiows are slope stabifty issues and should
not be considerad as evidence of “astive erpsion”.

If field investigations determine that active erosion is sccumng and 25 long as the sails at the
site can be identified, & may nof be necassany fo determine the bankful or compatant flow
walocities at the site. The Toe Erosion Allowances from Table 3 can be appied direcdy wihout
any furither cafculations.

Technical Guide - River and Stream Systams: Erosion Hazmrd Linit

Oniariy Minisiry of Nalural Resources
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Confined Systems

Vollewy floor

The confined river valley or stream > 15m i
system is one in which the physical ! Py |
presence of a valley corridor containing | e [
a river or stream channel is visibly S el

"Note:
Tr7 ) Jwnere he soi fype is not known, Table 3 recommends the useofa 19m

detectable from the surrounding 17/ , e s pe st
Iandscape... e 1\_-__’{’ —— _| when using average annusi recassion raiss io dstermine the foe srosion

. X : allowrance a minimum of 25 years of reliabie mibrmation is recommendsad.

The location of the river or stream Too o bork g
channel may be located at the base or

Ereien Heawd Limit

FAleeding Haawsd Lisli
[

Miarde: tell allowines®

Access easement

toe of the valley slope, in close Erosion setback —
proximity to the valley slope toe (less N '- ) m i Bt P
than 15 m) or removed from the valley | /(/ o 2e o Gontned sy Erosonnarard | Mbmatumar  owe e
slope toe (15 m or more). L R S NN

MNR (2002) Erosion Hazard Limit - . v ) e e
Challenges: L -.l,,_((___,g?—_:%

» 15-metre criterion not technical justified, b YRS
needs to be scaled to channel size; and \ e \\

¢ InSUﬁICIent glJIda nce for COﬂSlStency On ‘[\” address both lateral The foifowing subsections clarfy how each of thesa companents for defining erosion  stufies using acoepied scianific, peotechnical andior engineefing prin-

hazards should be determined and where flexiilty may be provided fo undertake  ciples were used to determine the landward Emit of the erosion haz-
studies io address unique, local sivations {eg., where the approachies) may becon-  ands are approved by the municipaity, $ey should be appied only within

how to integrate channel and slope erosion and downstream erosion S s b i e e o i e, W 0o
hazards in partially confined systems CVC (2015) ey

Figure 85 b Contined System, Erosion hazard
limit where toe of valley slope is located less
than 15 metres from the watercourse
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Erosion Access Allowance and Erosion Control Measures

Erosion Access Allowance

Erosion Hazard Limit Protecton Works Stancard: Confne or Terain-Depancart

-~

« Emergency access

Enccan i
Toe Erosion _ Ptecton vose m—t@-

allowance i - W =

" Toa peoson” Sote So0a
ofowonco  ollowonco

rosion

 Construction access bty

allowance) | stable
« Factor of safety
MNR (2002) Erosion Hazard Limit

Figure 127- Protection Works lor

* Presiechion wods insfatod N ervicrrmerioly Continad System {example)
SOURITCN 1) 00 1ot cao Coescrie: o OQQrOvERe
upshoarydownsheam

It o soia|

Figure 126 . Protaction Works Standard: Contined
Systems

Wherz the pmiecion works siandand is 0eemad 100 exXes-
Hooecky o k] sive or insuffcant 10 address the saverity of the nasurel haz-
ards impacting on & panicuar sie, mechanisms should be

Erosion Control Measures
 Erosion hazard credit? _ i (e
- Life-cycle costs Toeofsiope Toe of bank  — S

| e, incorparatad imo the planning process prowiding the flexibiiy
oAcrion s * 4 L] 10 undertaks & sudy using accapied scanific, geotschnical

) -)r'____...-r—'—.___' &nd engineering principles 10 datarmine the piofaction woks
— 4 standam.

—-""L". mmwm _yle Eroson, ) Whera the municipality or planning board apperoves the swgy
e {sdies} using acceptad geqachnical, sciamific andor ang-
naering principles, where applicable ang approprie, 10 8-
terming tha toe erpsion, meander bell, siable sfops andior
* Faolacion waorks indicieed i M AmnTSTEly ernsion access allowancss, the profecion works standad
Mol T rgl ek A0k VAR M g o should then consist of e prosaction works plus the aparoved
allowances and appliad only in tha arsa sudied.

Watercourse

Arpese 10 he Seveiopmant in imes of encsion emergencies
128 - Protection Works Standard : is necaseary for safery. Access o the profecion works is
Uncontined Systams gls0 required for maintenance and rapairs.

Challenges:

«ior UNconfined systems

« Erosion access allowance is not as consistent as it could be in definition, e ] e

(nom-sructural, srucural hazardlimit OB meander beft 5 memres OR as denarminad by

size, and application across the province; = Rl [ T et

witih canred ovar the meander principles
beh axis OR as deweminad by

Life-cycle costs are discussed, but insufficient guidance for o
implementation, so rarely well assessed in specific terms; and

How to deal with erosion hazard credit for erosion control measures?

Technical Buide - River and Etream Systems: Eresion Hazard Limit
eS8 HETEE

‘Onisrioc Minisiry of Natural
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Scour Hazard Analysis

CVC (2019) Scour Hazard Guidelines

=

@@ Credit Valley
-,3,.@ Conservation

Inspired by nature

Vertical Exaggeration x 100

.' Culvert :,‘ L ',

L, = Local Scour
G, = General Scour

N, = Natural Scour Bankfull

Riffle
Grade

Pool
Grade

d,. = Average Bankfull Depth

FS = Factor of Safety = d,, Utility

Equation 1

(In vicinity of culvert or weir structure)
SHL=L,+N,+FS Equation 2
(For open channels without structures)
SHL = Scour Hazard Limit SHL=G, +N,+FS
Equation 3
SHL to be vertically offset from the average rifle grade elevation (In wicinity of bridge plers)

or the average bed elevation in where riffles are not present.

SHL=G,+L,+N,+FS

- .. Credit Valley Conservation
Fluvial Geomorphic Guidelines:

Local Scour Localized erosion of the streambed around in-stream structures and artificial Factsheet VI Scour Analysis
(Ls) obstructions to the flow.
Prepared by: Credit Valley Conservation
General Scour Lowering of the channel bed that generally affects all or most of the channel December. 2019
(Gs) cross-section.
Natural Scour Degradation or lowering of the average bed elevation at the reach- scale due to Fiuvial Geamorphic Guidelines: Factsheet VI Scour Analysis | V 1.0 | Credit Valley Conservation
~ (Ns) natural fluvial processes of erosion and sediment transport operating over the

long-term and may include the effects of watershed land use change https://cve.ca/wp-content/uploads//2021/06/rpt_scourfactsheet f 111219.pdf



Recommendations and Next STEPs

Recommendations: .
(%) Ontario

Update the guidelines to address:

Technical Guide

1. Specific Technical Issues I River & Stream Systems:
- Erosion Hazard Limit

2. General Scientific Advancement

3. Guiding Principles for Policy Application

PGO Geomorphology Subcommittee
Next STEPs:

Continue to engage with the Ministry
(NDMNRF) as stakeholder in geohazard
policies and technical guidelines for erosion
hazard assessments

An introductory guide for public health and
safery policies 3.1, provincial policy searement

Ontario Ministry of Natural Resources

Welcome consultation with municipal and e e e
conservation authority stakeholders

300 Water Street, 5 Floor, South Tower, P.O. Box 7000
Peterborough, Ontario K9J BM5

Email: geomorphology@pgo.ca

2001 2002
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Thank You!

Under Our Feetand
on the Horizon:

A two-decade review of
erosion hazard assessment

In Ontario

Roger Phillips, Ph.D., P.Geo.

Matrix Solutions Inc.

ENVIRONMENT & ENGINEERING

Thursday, October 215, 2021



