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Appleby Creek Erosion Control Environmental Assessment

The study area along Appleby Creek between South Service Road and Lake Ontario

EMIPRESS CRES. X ¥/ Lake Ontario
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Appleby Creek Erosion Control Environmental Assessment

STUDY PURPOSE / PROBLEM DEFINITION

The study Is being carried out to study the risk of erosion related to Appleby
Creek within the study area, and provide recommendations to reduce erosion and
protect the natural heritage in the area.

PUBLIC INFORMATION CENTRE PURPOSE

This Public Information Centre (PIC) is Designed to:
* Present information on existing conditions
* Present alternative approaches to erosion protection
* Present study process and timelines

To galn community Input on:
» EXISting conditions information
 |dentification of opportunities and mitigation preferences
» Alternative evaluation criteria and scoring
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E NVI RO N M E NTAL ASS ESSM E NT PROCESS Appleby Creek Erosion Control Environmental Assessment

CLASS EA PROCESS - SCHEDULE B

Many projects related to municipal systems are similar in nature, are carried out routinely, and have predictable
and mitigatable environmental effects which are investigated according to the Municipal Engineers Association
“Municipal Class Environmental Assessment” (October 2000, as amended in 2007 & 2011).

This study Is being undertaken as a Schedule B project under the Municipal Class Environmental Assessment
process. The flow chart illustrates the key steps to be undertaken as part of the EA process.

Phase 1 — |dentify Problems Phase 2 — Alternate Solutions

. ldentify Problem or Opportunity . ldentify Alternative Solutions

. Public Consultation

. Inventory Natural, Social, Economic Environment

We Are Here —>

Notice of Completion to Review Agency & Public

Implementation




Aquafor Beech | ST OF

Burlington

NATURAL HERITAGE ASSESSMENT

Appleby Creek Erosion Control Environmental Assessment

To assess the existing natural environment within the study, the following studies were undertaken:
. Tree inventory and assessment;
. Vegetation community classification (Ecological Land Classification (ELC) protocol);
. Vascular plant survey (includes vascular plant Species at Risk (SAR) survey);
. Breeding Bird Surveys (BBS);
. Candidate bat maternity roost surveys;

2
3
4
5
6. Snake surveys (no snakes recorded during surveys);
7. Frog and toad call surveys (no frogs or toads recorded during surveys);
8. Fish community and aquatic habitat assessment;

9. SAR screening and habitat assessment; and,

1

0. Significant Wildlife Habitat (SWH) screening and assessment.
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HONOUR ROLL OF TREES

SHAGBARK HICKORY
Carya ovata

BURLINGTON HORTICULT. SOC.

R e
F Nt

T e,
5 g

e
S -
2 e

P
( L//:/;’!,
W

dfl/ D201 2y ¢
v

ot -— e
- '/’ P - ,4‘[}- “ip v, A
- o 4 ‘ j"\' » ) .
- -y -~ Ahog el Bt A
} - T L ’ ‘)0, Aoy

v ARl s JV'ﬂ'-;q i

” ¥ %
W A

-
PE ™ o

Shagbark Hickory (Carya ovata) near Bromley Park, Black-crowned Night-heron (Nycticorax nycticorax) Oak, Maple and Hickory Forest on the
Burlington foraging in Appleby Creek slope of Appleby Creek 5
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Appleby Creek Erosion Control Environmental Assessment

( %>< * Trees greater than 10cm diameter were
inventoried in proximity to erosion sites

| within the study area, and a total of 39
—ACTIVE BANK EROSION | SpECies were IdentIfIEd

A |

 Within Reach 1, four Butternuts, which is an
TOE OF EMBANKMENT | | endangered species protected under

TEMPORARY EROSION \ . .
PROTECTION Ontario’s Endangered Species Act, were
identified.

* Removal of trees may be required to
accommodate channel and culvert works.
However, the removed trees will be
compensated with as per City of Burlington

and Conversation Halton standards during
restoration stage.

AR

el

ACTIVE BANK EROSION
WITHIN PRIVATE PROPERTY

| ake Ontario

UNDERMINED BRIDGE
ABUTMENT

S

LEGEND

PROPERTY LINE

_________ STORMLINE
EXISTING TREE
O POTENTIAL BUTTERNUT

Common Name Botannical Name Reach 1 Reach 2 Reach 3 Reach 4 Reach 5 Reach 6 Reach 7 Common Name Botannical Name
Amur I\/Iaple Ac.er gin.nala 2 Little-leaf Linden Tilia cordata 2 1
Atéztsr;?lvnozldne T I':'Dclvnaursng/gcrgna 3 i 2 2 1 Manitoba Maple Acer negundo 1 2 1 14 10 1
Bitternut Hickory Carya cordiformis 1 Norway Maple Acer platanoides 33 14 11 7 16 2 1
Black Locust Robinia pseudoacacia 3 Red Oak Quercus rubra 1 > 1 1
Black Walnut Juglans nigra 1 8 3 4 7 2 23 Russian Olive Elaeagnus angustifolia 1 1
Bur Oak Quercus macrocarpa 3 1 Shagbark Hickory Carya ovata 1
Butternut Juglans cinerea 4 Siberian Elm Ulmus pumila 6 1 1 1
Colorado Blue Spruce Picea pungens 1 Silver Maple Acer saccharinum 1 4 4
Common Apple Malus spp. 1 1 1 Slippery EIm Ulmus rubra 1
Common Buckthorn Rhamnus cathartica 1 Small-leaved Linden Tilia cordata
Crack Willow Salix x rubens 4 1 Smooth Serviceberry Amelanchier laevis
Douglas Fir Pseudotsuga menziesii 4 Sugar Maple Acer saccharum 3 16
English Hawthorn Crataegus laevigata 1 1 Sweet Cherry Prunus avium 1 1
European Mountain-Ash Sorbus aucuparia 1 Weeping Willow Salix x sepulcralis 'Chrysocoma’ 2 1
Hackberry Celtis occidentalis 4 White Ash Fraxinus americana 12 15 8 6 36 9
Honeylocust Gleditsia triacanthos var. inermis 5 2 White EIm Ulmus americana 2 1
Hop Hornbeam Ostrya virginiana 2 White Mulberry Morus alba 3 1 1 2 A PR R &
Horsechestnut Aesculus hippocastenum 2 White Pine Pinus strobus 1 RN A ?-‘ ;.t"::
Hybrid Crack Willow Salix x rubens 7 2 1 11 4 White Spruce Picea glauca 5 ’ b ’t».tf:e:rn ut
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VEGETATION COMMUNITY CLASSIFICATION Burlington

Appleby Creek Erosion Control Environmental Assessment

Vegetation communities within the study area were identified during field surveys completed in
accordance with the Ecological Land Classification (ELC) System for Southern Ontario: First

Approximation and its Application (Lee et al., 1998) protocol in 2018. Additional surveys are
scheduled for spring 2019.

Determining the vegetation communities within the study area aids in identifying the presence of

significant vegetation communities, Significant Wildlife Habitat (SWH), and the habitats of
potential Species at Risk.

In total, nine vegetation communities are within the study area (see Board 10). Some of these
communities are either complex communities (i.e. a pattern of two or more vegetation ecosites
or types forming a mosaic (Lee et al., 1998)) or have inclusions (i.e. vegetation types less than 0.5
ha within a larger vegetation type). None are provincially or globally significant.

Mineral Cultural Savannah Mineral Deciduous Forest adjacent to Appleby Creek
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VEGETATION COMMUNITY CLASSIFICATION

Appleby Creek Erosion Control Environmental Assessment
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Community Type Description '
CuUS1 Mineral Cultural Savannah Y
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Code Community Type Description
1 FOC2 Dry — Fresh Oak — Maple — Hickory Deciduous Forest

Fresh — Moist Lowland Deciduous Forest — Mineral
Cultural Woodland Complex

2 INC1 CUP3 Coniferous Plantation (White Spruce)

3 CUW1 Mineral Cultural Woodland — Fresh - Moist Lowland 7 INCL | MAM2-10 Forb Mineral Meadow Marsh
(FOD7) Deciduous Forest Complex

i |

6 INC1 | MAM2-10 Forb Mineral Meadow Marsh

Mineral Cultural Meadow - Sumac
Cultural Thicket Complex

FOD9-1 | Fresh — Moist Oak — Sugar Maple Deciduous Forest - Fresh

(FOD7 -4) | — Moist Black Walnut Lowland Deciduous Forest Complex Mineral Cultural Woodland

Mineral Cultural Woodland 8 INC1 Hawthorn / Buckthprn Mineral
Cultural Thicket

5INC1| CUT1 Hawthorn Mineral Cultural Thicket 8INC2 | MAS2-1 Cattail Mineral Shallow Marsh ettt sttt A et PO "y YO E—— g e TR % ' 60
5INC2 Cus1 Dry — Moist Old Field Meadow cuwil Mineral Cultural Woodland .' | . = 2 : ;s e S— ' e — e R ‘ = Vst Meters
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VASCULAR PLANTS

Appleby Creek Erosion Control Environmental Assessment

Vascular plants were identified in concert with vegetation community surveys in 2018. Additional
urveys are planned for spring 2019. To date, 151 species have been identified, plus an additional
11 to genus.

Attributes of the vascular plant species recorded within the study area are as follows:

e |ntroduced Species: 76

e Native Species: 75

N

N .‘“

e Provincially Rare Species (S1-S3): 1 (Butternut, Juglans cinerea)
e Species at Risk: 1 (Butternut)

Purple Coneflower Shagbark Hickory Water Plantain Butternut (JuglanS Cinerea)
Echinacea purpurea) (Carya ovata) (Alisma subcordatum) 9



A for B N | CITY OF . ?,
— @ Burlington

Appleby Creek Erosion Control Environmental Assessment

BREEDING BIRDS

Two Breeding Bird Surveys (BBS) were conducted in 2018 by a qualified avian biologist. A total of
35 species were recorded during surveys. BBS results are as follows:

e Confirmed breeding: 1

e Probable breeding: 13

e Possible breeding: 16

e No breeding evidence: 5

Provincially rare species: 1 (Black-crowned Night-heron (Nycticorax nycticorax))

Due to a lack of breeding evidence (i.e. no nests were observed in trees), it is believed the Black-

crowned Night-heron is using the Appleby Creek corridor north and south of the Appleby GO
station to forage for fish.
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Black-crowned Night-heron Juvenile Red-talled Hawk

(Nycticorax nycticorax) Great Blue Heron (Ardea herodias) (Buteo jamaicensis) 10
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Appleby Creek Erosion Control Environmental Assessment

For the purpose of this Study, Species At Risk (SAR) are defined as species listed as Endangered
(END), Threatened (THR), or Special Concern (SC) under the provincial Endangered Species Act
(ESA) and/or the federal Species at Risk Act (SARA). Other Species of Conservation Concern
(SOCC) are those with Global ranks of G1-G3 and/or Subnational/Provincial ranks of S1-S3.

Species included in the screening assessment include those provided by secondary sources and
those documented via direct observations by Aquafor Beech Limited. A total of 18 SAR and SOCC
are included in the screening assessment. Of these, 10 are either confirmed present or have the
potential to occur within the study area. These are as follows:

Assessment of Species Occurrence at
o e a2 T
Myotis leibii Eastern Small-footed Myotis 52S3 Potentially Present
Myotis lucifugus Little Brown Myotis END END G3 S4 Common Potentially Present
Myotis septentrionalis Northern Myotis END END G1G2 S3 Common Potentially Present
Perimyotis subflavus Tri-coloured Bat END END G2G3 S3? - Potentially Present
Nycticorax nycticorax Black-crowned Night-heron - - G5 SS‘;P:I’ Uncommon Confirmed Present
Cardellina canadensis Canada Warbler THR SC G5 S4B Rare Present (Likely Migrant)
Contopus virens Eastern Wood-Pewee SC SC G5 S4B Common Confirmed Present
Juglans cinerea Butternut END END G4 S27? Common Confirmed Present
Chelydra serpentina Snapping Turtle SC SC G5 S3 Common Potentially Present
Danaus plexippus Monarch SC SC G4 S2N,54B Common Confirmed Present

*Species ranking for SARA and ESA are as follows: EXT — Extinct, EXP — Extirpated, END — Endangered, THR — Threatened, SC — Special Concern, NAR — Not-
at-Risk, and DD — Data Deficient

11
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Appleby Creek Erosion Control Environmental Assessment

The province has provided guidance for the identification and assessment of Significant Wildlife
Habitat (SWH). In Burlington, the primary document to use to identify SWH is the Technical Guide
for Ecoregion 7E (Government of Ontario, 2015).

Candidate or Confirmed SWH types within the study area are as follows:

e Bat Maternity Colonies — Candidate

e Migratory Butterfly Stopover Areas — Candidate

e Landbird Migratory Stopover Areas — Candidate

e Special Concern and Rare Wildlife Species — Candidate/Confirmed
** Snapping Turtle (SC, S3), Candidate

NG

** Black-crowned Night-heron (S3), Confirmed

g

Monarch (Danaus plexippus)

SWH is a Key Feature of Halton Region’s Natural Heritage System (RNHS) and is protected under
the Region’s Official Plan.

12
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FISHERIES & AQUATIC HABITAT o

To assess the existing fisheries and aquatic habitat
within the study the following studies were
undertaken:

e Aquatic habitat assessments at Fairview
Street, New Street & Pinedale Avenue;

e Aqguatic community assessments of historic
data;

e SAR screening and potential habitat
identification:; and,

e Significant Wildlife Habitat screening.

Summary of Fish Community Sampling:

Common Name Scientific Name
Blacknose Dace Rhinichthys atratulus 1
Brassy Minnow Hybognathus hankinsoni 2
Brook Stickleback Culaea inconstans 24
Carps and Minnows Cyprinidae 3
Creek Chub Semotilus atromaculatus 286
Fathead Minnow Pimephales promelas 10
Goldfish Carassius auratus 1
Green Sunfish Lepomis cyanellus 47
Largemouth Bass Micropterus salmoides 1
Lepomis sp. Lepomis sp. 3
Longnose Dace Rhinichthys cataractae 22
Pumpkinseed Lepomis gibbosus 4
Threespine
stickleback Gasterosteus aculeatus 2
White Sucker Catostomus commersoni 34

Data from Conservation Halton

Appleby Creek Erosion Control Environmental Assessment

Key Findings:
No aquatic SAR were identified within the study area;

The thermal classification of Appleby Creek within the study
area is that of a Cool-Warm thermal regime and is dominated
by warmwater and coolwater species;

The Index of Biotic Integrity (IBl) for Appleby Creek ranges from
Poor- (indicating that there is limited high quality aquatic
habitat);

A number of fish barrier(s) were observed upstream of the

crossing at Fairview Street (deteriorating gabion weir and debris
jam) and upstream of the Go Line crossing; and,

There are opportunities to improve fish habitat.

Fathead Minnow, Pimephales promelas
Photo Credit: Konrad P. Schmidt & Donals Biemborn

Next Steps:

More detailed aquatic habitat assessments following the
Ontario Stream Assessment Protocol (OSAP) will be conducted
in the spring of 2019, with efforts focused on areas of with
significant erosion. Results will be compared to reference sites
within the study area to better represent a healthy aquatic
habitat in the design phase. 13



14

85
50
45
39
32
26
18

-\

A i .
oY) <J o0 (@\| AN o0 (@) ol (F B
o~ — vt/ " b & s
_ u ( h n _ i VT 10 >
u - ¢ ) ¢ 4 ie m == (7] E
& ) s =
i o/ 3 = i
< { ECH
ZZ
'ens 8 same: ] J B ‘E
2 ¢ ;.H.,.f ,\0\\\\/ ¢
w

101
57
51
45
35
30
20

CI/ITY OF

Burlington

] R ot 3
i { L

| it It |
Le Jim dl o

n
N
o
3
S
=
o

o RS e R
L85 2 g,

gy |
|
f

r—

. o I ;
I patsmrs varsastl < sy
Ead ol S S SRS VwL,,rian..a. &1‘ J "YOJ ,vllw o

g 000 J§ KO B S B

106
59
53
47
38
31
21

| L ]

109
61
55
48
38
31
21

| o, .
"IN p Ay 2y = IS
g ) o5 nea Y oon Tmen f o o7

ted

Node Node
1 4

ech

Q V QV % % :
4 H E
N N — Y N

Regional
100 Year

Aquafor Be

Appleby Creek Erosion Control Environmental Assessment

IN
ble to provide

hown

o R s 1)1'%

A
(=)

tudy w

IR RN E]

pee fRea frGe {
e e (o Jbd

| IS LS

o

IS S

Pl p g

X

identified flood
this s

here poss
d flood

ing.

| storm

events are presented

d < 3|
e - MM\, 13
Ua L tod
o] (s}
s avr"
) e
Is { Pol |
53 Lef
= /i8]
&8
L}
~" Pt |
R -
- 'Nlﬂ_
is | baf
5 & ”H r..r ) m/n‘
- b 1 {
/.MJ - /4: /-/ 2 .,,,ﬂ i Lol
e )

e

e

10Na

eSS W

0N an

tun

te both eros

le under reg

f

the study area.

——

jon oppor

INg pro
Street to New Street

. -
t i
P o]
{ ! TN
| | P, Sl
{ 1 £ N Lot
u i { e N
N w m Z 7 >
n W | N 7
§ i s
| | SESSSSRER., VS |
g . l‘\
t H H I

iom

Irview

and the flood

—
..... 2 . :
d — i \ 1
| \ } 1 .
m. \ \ _" “__ .
A { \ \ { %
[ . _, \RRIR e .
| i i Ll e
i 1 i
i i e ————
a v § | [ \\\ ~
\ \ : Ecsemm)
i { { " O { {
n — _ - v . "r —
\«!‘\\ ‘
- 1 X n
\ ... { 1
\ \ \ B
L | e\ [
I e 3 b e T AR N @ W L o N L ) i
f | gyt S { | i
b ﬁ | { s
//l'!l- i S e o S i |
. {
N 3 %
. TORPEESNG), TEEY oY S0 -
e di——— - 4 ¥ 3
A m - A W
| X _ - Y |
{ { | { | { (591 { R
oo m R m TdiR
$ 3 i { ! - { v
m f @l T | == ’ RS .
................... 4 i M.._ "
“ w \ { K % T .
++7 ) (A 9 -
> 3
.
= - .
ot e
: S
i )\ [4 . i
t L
e L= i)
(&) —
e )
——

Regulatory Floodline
Reach Break

Flow Nodes

the table,

the figure.

mitigat

Flows at different locations under various rainfall
LEGEND

study between Fa
Incorpora
Integrated solut

IN
Aquafor has recently completed the Appleby Creek Flood Mitigation EA

HYDROLOGY & EXISTING FLOODING PROFILE




EROSION INVENORY

Nine erosion sites and four
maintenance sites were
identified within the study
area.

Risks observed at the
erosion sites include:
e Risks to private
properties;

e Risks to municipal
infrastructure:

e Negative Impacts on
water quality;

e Fish barrier.

Issues observed at
maintenance sites consists
of:
e Woody debris and
fallen trees within the

creek — negative impact
on flow conveyance;

e Deteriorating
engineered structures
require maintenance.

A f R N | CITY OF - ?’
sy, | Biirlington

Appleby Creek Erosion Control Environmental Assessment

s
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LEGEND

@ Erosion Sites

Maintenance Sites

AN X

/

1

Lake Ontario
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Appleby Creek Erosion Control Environmental Assessment

The following criteria are used to evaluate each alternative. It will help determine which alternative
should be selected as the preliminary preferred alternative.

Comment sheets are provided to collect public feedback on the evaluation criteria and preliminary
evaluation.

Physical / Natural Environment Technical and Engineering Considerations
Potential to Reduce Stream . . . . : Ease of Implementation Greater ease of
. Greater reduction of erosion risks to public Ease of Implementation . . .
Bank and Stream Bed Erosion implementing scores higher
: : Greater reduction of flooding risks to public Agency Acceptance Greater likelihood that
Potential to Reduce Flooding . 5 . P BENCY P . .
Ricks and/or private lands for longer time scores Agency Acceptance regulatory authorities will support the
higher alternative scores higher

Greater improvements to fish and aquatic
Potential to Improve Aquatic habitat scores higher, including substrate,
Habitat overhanging vegetation, turbidity, and

passage/connectivity

Town Acceptance Greater compliance with
City Acceptance existing City plans, policies, and bylaw
requirements scores higher

Greater improvements to terrestrial habitat
scores higher, including loss and replacement Technical Feasibility
of vegetation and natural corridor connectivity

Greater technical feasibility relative to other
alternatives scores higher

Potential to Improve
Terrestrial Habitat

Social / Cultural Environment Economic Environment

Greater improvements to the aesthetics of the
Aesthetics / Recreation creek corridor and how the alternative impacts Construction Costs
recreational use of the corridor score higher

Lower construction cost relative to other
alternatives scores higher

Compatibility with Adjacent Greater compatibility with the land use of Operation and Lower operations and maintenance costs
Land Use adjacent properties scores higher Maintenance Costs relative to other alternatives scores higher

Less disruption the surrounding community Lower life cycle costs relative to the other

Community Disruption . . Life Cycle Costs . .
Y P and residents scores higher Y alternatives scores higher

Greater protection of public health and safety : Greater protection of existing infrastructure
Infrastructure Protection

Public Health and Safet . .
Y for a longer time scores higher for a longer time scores higher

16



PRELIMINARY ALTERNATIVE SOLUTIONS

1. Do nothing

* |Leave the site as it is and allow erosional processes to
continue within the watercourse corridor;

* Maintenance or possibly emergency works may be required
in the future.

2. Selective Works

* Localized channel bank and/or bed work to address erosion
issues at the site;

* May require ongoing maintenance, occasional repairs, or
eventual replacement;

e Often preferred to limit the economic cost and the
environmental damage of large-scale channel engineering
and stream restoration works.

3. Reach-based works
* A reach-based approach to address erosion issues at the
site;
* Typically applied in highly constrained urban watercourses;

* Primarily utilizes “hard” channel engineering approaches,
but may incorporate some natural channel designs;

* Higher capital cost, but require minimal maintenance.

Aquafor Beech | ST BF

'Y, | Burlington

Appleby Creek Erosion Control Environmental Assessment
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EROSION SITE 1

Existing Conditions

Appleby Creek Erosion Control Environmental Assessment
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e Selective works
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Terrestrial clay bench design for bridge to enhance terrestrial ecology while
Level of Risk: High protecting bridge abutment 18



Aquafor Beech w T
quafor Beech Burlington

EROSION SITE 2 & MAINTENANCE SITE 1

Existing Conditions ~ Conceptual Design

Appleby Creek Erosion Control Environmental Assessment

\/ , o <g
N ) oo »
. ]
NATURAL CHANNEL
DESIGN TO MAINTAIN

CHANNEL IN EASEMENT
— REMOVAL OF
25 25 WOODY DEBRIS
ACTIVE BANK EROSION
REMOVAL OF

CONCRETE DEBRIS

POTENTIAL RISK TO
PRIVATE PROPERTY \

/

CITY EASEMENT

FOFE | T R MAINTAIN MINIMUM 1
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DETAIL 1 - TYPICAL ROUNDSTONE RIFFLE (LOCAL GRAVEL PLACEMENT)
Tie-in to Existing Ground Native Shrub and Tie-in to Existing Ground i
/ / Tree Plantings \ T‘,_ﬂ_ -
X L=
| Bank Restoration A==
~1rhy Il
T o il
E]|=]l=] . afi=l=lE=]E=]E=]
2N ':y.«.: : ; N : v g e . 3 ‘ : : % ,:' ‘ i ' z; '5‘5. ? \Eﬂndﬁ?ﬂ—v%ﬁ%iu
Z'P?HotbA—'- F;.iféd h : gy s . By nderng c@eq Out;ér-Bam'(\ﬁ = Il gzgﬁ [ 1-_-0--- |I$III? |' |I|E|||Eﬁ—|_|': e e
o Kal e | g Creek MRS - o - BvEdicall Slopes B> ng\ed’shaleﬁ edrocks = - : gzgﬁgﬁm ||;|| ||H_ |||_'Bqﬁﬁ'?5@ﬁiﬁ"ﬁﬁfﬂﬁ't I"_ ||_||I|__|'_ ITr An Example of Natur Snaar
T E TFE T FE T T T e T e TEe TTe T TR R Enhanced with VegetatlonBuf-fer
Risks to private property and aquatic habitat due to: Conceptual design notes:
 Active bank erosion, undermined trees * Selective works
 Exposed Shale bedrock * Natural channel design to enhance creek riparian, provide protection against
*  Failed bank protection measures bank erosion, and limit potential risks within City easements

Recommended maintenance work:

Level of Risk: low * Removal of fallen trees and woody debris 19
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EROSION SITE 3 & MAINTENANCE SITE 2

Existing Conditions ancgptual Design

Appleby Creek Erosion Control Environmental Assessment
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ACTIVE BANK EROSION
ON PRIVATE PROPERTIES

\ -

REA
CITY TO OBTAIN EASEMENT PRIOR TO RESTORATION ﬂ
SLOPE REGRADING AND BANK RESTORATION TO s
MITIGATE ACTIVE EROSION é,j

/\\
< ACTIVE BANK EROSION
WITHIN PRIVATE PROPERTY,

T~

e e T ey e,

P ; B
-----"-- e .

B

A )5

\
)

FENCELINE FAILING -

S A |

%o,

y A N\
‘ FAILING TERRAFIX BLOCKS % /\ A REMOVAL OF FAILING WEIRS AND TERRAFIX BLOCKS
ON CHANNEL BED BETWEEN X ) / REPLACE WITH BOULDER CASCADE FOR GRADE
CONCRETE WEIRS '_ CONTROL AND FISH PASSAGE

Vv

PROPERTY LINE
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STORMLINE
WATERMAIN
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PIPELINE

CITY OF BURLINGTON
CITY EASE PROPERTY LINE

‘ -——— CITY OF BURLINGTON
& == EASEMENTS

HYDROPOLE

CITY EASEMENTS
!

N
&

Qq‘g

EXISTING TREE
POTENTIAL BUTTERNUT

ACCESS FROM APPLEBY LINE

ACCESS ROUTE

PROPOSED EASEMENTS

/#fﬁ,—rﬂ*—”’ \
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DETAIL - TYPICAL BOULDER RIB STRUCTURE Bured Bouders 2m Beyond Top of Bank
A el
- Exdsting Channel Width ‘\ ,
B a1 Sheet 0 3‘2‘.’%3’ 400mm o 1000mm @ 5:" Typlon! Subetee %
i . ' 5 ‘ =
B _Tm 1!?' Vo -7 Y | |U
N nnm ass Concretel | |—| | |— | |I—| [|—| ||| |—| [ 12=getf | [ — =l =IlI=1
\§§\\\\\\\\ o T e U L [ NS T
/ \\'“\\\ SN ‘ “E“ SISO . 00.5Dhoumen | || — N I N e ==
N \?\\\\\%%\\E}\ A\ \\\\§\\ Gmﬁ%ﬁ aizayofszMPa " 700mm-1000mm @ Boulders
»\‘\\}\\\\\\\\\g\q\ o8 \ N and Alr Entralnment of 4 to 7% :ﬂpf:f‘ng:Pi etate
= s s S
A\ \\\\%\?\\\?%\ \\\::\\\}\\E\\\\\ A " PPERRE:SECTIONAA
1 \\\\\\§\“ L3 §§{\§\\\$s\\ W Y /7 Boulders to Extend the Top of Boulder
1\ e A ATA A VA I\S Al S LSSV ISR -\_F -::\_.\\ L. i? \? QN . Typlcal Substate 2 1
Plan S A e e LU AL Q) TR sl ' -—eai
: il Soase raeel |
Risks to private property and aquatic habitat due to: e Sy A
. Grouting to be CSA Class C-2 Concrete Mix — , | :m:m m:m:m:u
Min Strength at 28 Day of 32MPaand Alr | |- _.onTnpm === IR = = T
NTS PLAN VIEW Srrenmenertor 050uuom | OWER RIB ; SECTION BB 700m™1000mm @ Boukdrs

 Active bank erosion resulting in undermined trees and exposed fence pole
foundation Conceptual design notes:

 Deteriorating terrafix channel bed between concrete weirs * Selective works
Level of risk: high * Slope regarding and stabilization to limit creek within City easement

Other issues: * Boulder cascade structure for grade control and fish passage
« Existing fish barrier at the double concrete weir * Roundstone riffle-pool features for erosion control and enhance fish habitat
 Missing back-flow prevention covers for sewer outfalls within the concrete Recommended maintenance work: 20
block wall reach * Replace missing back-flow covers
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EROSIONSITE4 & 5

Existing Conditions onceptual Design

Appleby Creek Erosion Control Environmental Assessment
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DETAIL - TYPICAL ROUNDSTONE RIFFLE (LOCAL GRAVEL PLACEMENT)
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Conceptual design notes:
 Selective works
* Channel realignment to re-centralize the creek within City property and
mitigate risks to private properties
 Natural channel design to provide erosion protection while enhancing creek
riparian 21

Risks to private property, municipal infrastructure and aquatic habitat due to:
 Active bank erosion and over-steepened slope, undermined trees
* Shale bedrock lowering
 Failed bank protection measures

Risk Level: low
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Existing Conditions Conceptual Design
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DETAIL ¢ - VEGETATED BUTTRESS DETAIL

Potted Stock Plantings 200mm Salvaged Soil—__
Option for Root Cutting Mattress T

Substitute must be Approved by 300mm Topsoil
Contract Administrator

* 0.5m Class Il nominal
. ——300mm dia. Roundstone

laced in two lifts
Erosion Control P

(Coir) Matting

L 1.0m Class Il nominal
~ 7~ —————600mm dia. Roundstone
: placed in two lifts

Mix of 50% Native Fill (to
r—be Approved Onsite by
ﬂl Design Engineer)
|

Fill voids with 200-300mm
Rip-Rap and salvaged soil

Fill voids with
200-300mm Roundstone - b C e
and salvaged soil e ; By

b,

‘t"e*'A flan'kgs*‘Ero,s;lon"’U LROSION ~ T ' , RN s
Ste)rm .utfal’l ‘5@’ o AN 1P e P Photo C R|p rap Dep05|t in th(? (_:‘e\e Cox

e s \ N 300MM TOPSOIL SHOULD BE PLACED

1.0m Class Ill nominal 900mm

st S TS e RWH dia.Boulders placed n 1 It . Buttress

Risks to private property, public safety, municipal infrastructure and aquatic habitat Conceptual design notes:

due to: * Selective works
 Active bank erosion into natural trail  Bank restoration with natural channel design to provide erosion protection
 Undermining of storm outfall while enhancing creek riparian habitat
* Riprap deposits in the creek * Remove / reuse rip-rap material for bank restoration

22
Level of risk: medium
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DETAIL - TYPICAL ROUNDSTONE RIFFLE (LOCAL GRAVEL PLACEMENT)

Tie-in to Existing Ground Native Shrub and Tie-in to Existing Ground i
i/ Tree Plantings \ T‘ﬂ— =
/ L220=l
Bank Restoration —=ll =
-1 &4 Sl
=1 f[ Typical Channel wﬁm =]
==l o ]
E[I=[I=] ===l
b TRt el et
- T e e T T =T T
= = 11 Qrgﬁgﬁlll ||l|| ||||| | iﬁqun@stlonalflmnrant . ||_||||_|_ | [ Example " of _*Naa;l
e e e e e e e N.T.S Enhancedwntheget ti
Risks to private property, municipal infrastructure and aquatic habitat due to: Conceptual design notes:
* Active bank erosion in close proximity to private property  Reach-based works
* Failed gabion baskets adjacent to storm outfall and other locations  Bank restoration with armourstone wall, roundstone riffle-pool, and in-creek

vegetation buffer to provide erosion protection while enhancing creek riparian

Level of risk: high
23
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EROSION SITE 8

Existing Conditions ‘ Conceptual Design

Appleby Creek Erosion Control Environmental Assessment
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WEIRS FAILURE AV Ml
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gooE

RIP-RAP ACCUMULATION

HYBRID (ENGINEERING + NATURAL) CHANNEL DESIGN WITH
GROUTED BOULDER GRADE CONTROL STRUCTURES AND
VEGETATION IN CREEK

MASS GABIONS
FAILURE

PROPERTY LINE
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STORMLINE
WATERMAIN

GROUTED BOULDER WEIRS

BURIED ARMOUR STONE RETAINING WALLS
FOR PARKING LOT PROTECTION
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— 1 — PIPELINE
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PROPERTY LINE

S — CITY OF BURLINGTON
EASEMENTS

JEEL HYDROPOLE

EXISTING TREE
9 POTENTIAL BUTTERNUT

COMPREHENSIVE PLANTING FOR RESTORATION PLAN
~ 2400M? = APPROXIMATE 240 NATIVE CALIPER TREES

[ J ACCESS ROUTE

0 200 - PROPOSED EASEMENTS

DETAIL - TYPICAL RIFFLE AND POOL

Bank Restoration as per Detail 6, Sheet 10
Native Shrub and Tree
Shrub Plantings as per Table 8, Sheet 15 —_[ Plantings , Sheet 15 & 16

= TOP WIDTH =11m
‘ Seed Application to be Applied Prior

‘ Tie-in to Existing
Ground as per Profile

Tie-in to Existing Ground
as per Profile

to Erosion Control Blanket 700 g/m?, 4 '\\ P
(P Detail 14, Sheet 11. Amend Surface AN AR _ﬂ..L-a-m':TH:T [=
T e e with 100-300mm Topsoil e e | s
MﬁMﬁmﬁmﬁ\ B o |ﬁMﬁMﬁMﬁMﬁm|:
:::::::: .l . 5 | - 6.9m - = el ':: Filter Cloth Terrafix
‘ |—‘ | ‘—‘ ‘ ‘—‘ | ‘—‘ ‘ ‘ [ % I__ 4.7 __‘ I 9.3 | /I:m 360R or Equivalent

===l = - ¢
Filter Cloth Terrafix U
360R or Equivalent

Armourstone Wallas —

perDetail4,El|1~|e|ﬂ_1|0| |i::‘|: x | Hﬁ "":| | il 777 Stone Size 100-200mm and

EIEIE = [T T =] ; =l ‘: 19mm Clearstone 50% each
==l e—— Roundstone Placement | = i by Volume)
a | ‘:‘ ‘ ‘ ﬁ 700mm Thickness ‘ ‘ |:| ‘ |:| | ‘:l [ —

== —_|| = 1= l=l"'
100mm Levelling Course | |_,|| as per Table 3, Sheet 10 _mml_H ‘ | ‘ ‘_‘ | ||_

of 19mm Clearstone il ‘H:‘ ‘.: Mix of 50% Excavated Overburden '
(to be Approved Onsite by Design — ‘_;, ‘ -
Engineer) and 50% Roundstone as

A v

h]
L ¥

| === =
=T
ﬂaim;y Dan (Mix Riprap

g

|. L

— &

I
i

Photo A'. Deterioiatina Concrotesiair | Photo B - Failed Gabion Deposited in thel

| ‘E EH I1ﬁn0urstone Wall as
‘ | |: ~ per Detail 4, Sheet 10

and Failed-Gabion-Baskets « & . Creek

Concrete Grouting

) . per Table 3, Sheet 10 Concrete Grouting : Gy N Y e o
CSA Class F-1, Concrete Mix CSA Class F-1, Concrete Mix An,x Exa m p I e O

Min. Strength at 28 day of 30 MPa

and Air Entrainment of 5 to 8% Min. Strength at 28 day of 30 MPa

TYPICAL RIFFLE - TYPE 1 and Air Entrainment of 5 to 8%

‘ i

Risks to private property and aquatic habitat due to: Conceptual design notes:
 Gabion baskets in poor conditions, with failure at multiple locations  Reach-based works
* Failed and deteriorating concrete weirs  Boulder cascade structure for grade control and fish passage
 Gabion basket debris deposits in the creek, obstructing flow conveyance  Bank restoration with armourstone wall, roundstone riffle-pool, and in-creek
vegetation buffer to provide erosion protection while enhancing creek riparian
Level of risk: medium 24
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Appleby Creek Erosion Control Environmental Assessment

-

- S
?Wﬁj -

1

“!

REIVIOVAL OF WOODY DEBRIS 2
wWOoODY DEBRIS JAMS -, USING HAND TOOLS AND SMALL ,
\ 2w r i EQUIPMENTS AT TOP OF BANK T i

7 12_ _ r/ l

1R \. 11 B j///
DETERIORATING TERRAFIX | r A///X W !
GRADE CONTROL STRUCTURE '

GROUTED BOULDER WEIR
BE iz
8 !
o § | E r——f/_;/’_——(_f
% | .E > £ oM HARVESTER ROAD
é . r.a g B
- < . T a ﬁ____,__-—__—_——_% ,
= ] | — < |
e ¥ - L o STAGING AND STORAGE AREA ‘
2 " - 2 E
N O - ACCESS FROM HARVESTER ROAD
o B : 0 T i
) g o 5 g
MASS FAILED TERRAFIX REMOVAL OF TEI;\’RAFIX
GRADE CONTROL STRUCTURE GRADE CONTROL STRUCTURE
ar: ar
m ® m 3
| = =
Lz LEGEND Lz
\ | < PROPERTY LINE NATURAL CHANNEL <
| ‘ll o SANlTARY SEWERMA'N D ES I G N FO R BAN K STAGING AND STORAGE AREA !
T % STORMLINE PROTECTION F\\) TO TuERRAFIX
! WATERMAIN |
-. GAS LINE CITY TO OBTAIN
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DETAIL - TYPICAL RIFFLE AND POOL

Bank Restoration as per Detail 6, Sheet 10

Native Shrub and Tree
Shrub Plantings as per Table 8, Sheet 15

] Plantings , Sheet 15 & 16
Tie-in to Existing Ground B TOP WIDTH = 11m | Tie-in to Existi
e as p%r Profile ‘ Seed Application to be Applied Prior Glfo:.?ndoasx;:ngoﬁle
to Erosion Control Blanket 700 g/m?, N ___L i
(& Detail 14, Sheet 11. Amend Surface A R '| H—
1‘ il ‘ | | | 1 with 100-300mm Topsoil =TT — |—| | \— | |—| |

— gl
ﬂleHlmleHlIH : -

=T =T=| =
Filter Cloth Terrafix .
360R or Equivalent ‘ |—|
Armou r_slt::;r; \INliliﬂlsl |: A
per Detail 4, Sheet 10 - —|

—_— P

. ‘_ L Filter Cloth Terraflx
— 360R or Equivalent
& | m|H|H||||H|||H||||
o0s \ll—l\\m\llmll\m\'
) ( R ‘ﬂm?mmﬁy Drain (Mix Riprap
- _| H | | 7% §-0:0:0 —‘ | H Stone Size 100-200mm and
|u| | ‘!‘ T RE=EA T T e = = 19mm Clearstone 50% each

Roundstone Placement |/ ' E by Volume)
‘ v ¥ y : <, & ol ; cadl S - ‘_’; 100mm Levelling COL;'|S|FJTM| A= |H as pe{$2{,",2‘3T';'ﬁ';2ﬁ§ —!_H% | —:|—Lﬂ_|l_l7t Wall
Photo B — Over.—‘ste’epen%cfl Slope Due to o e ed Gabion~and: Terrafix o — : Z:E %EE‘?’)%EE%}EEE%E NI e shet
Erosion, Adjacent to'RriViate Property . gﬁ’in‘;'ﬁfiﬁ::Eé?}f’?gt;:ﬁg 7 per Table 3, Sheet 10 Conerete Groutng An Exampl
o A Enainmentof 310 Ml Enhanced W|th v
Risks to private property, municipal infrastructure, and aquatic habitat due to: Concep;“alr?is'g”dmtesl;
. . o . each-based works
* Active bank erosion resulting in over-steepened and unstable slopes ,
: . : * Boulder cascade structure for grade control and fish passage
* Failed gabion and terrafix grade control structure . . . .
S e Bank restoration with armourstone wall, roundstone riffle-pool, and in-creek
 Hydro poles inside the creek
o

vegetation buffer to provide erosion protection while enhancing creek riparian
 Hydro poles to be relocated outside of creek

| | Recommended maintenance work: o5
Level of risk: high  Removal of woody debris

Woody debris at multiple locations obstructing flow conveyance



PUBLIC CONSULTATION — FEBRUARY, 2019

e Comment forms available for input.
e Compile and review feedback. Confirm or adapt preliminary preferred alternatives.
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SUBMIT EA PROJECT FILE AND OBTAIN AGENCY APPROVALS - SUMMER 2019

e EA Project file posted for 30 day review period.
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DETAILED DESIGN & IMPLEMENTATION

e Construction timing dependant on City of Burlington Capital Planning.
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