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Photo 1
Main Ravine Feature: View Right Bank

Photo taken from the south bank of pond and berm feature Note Iocatlon of pond (right),
berm and small outbqulng Arrow deplcts flow dlrectlon from pond outfall.

Photo 2
Main Ravine Feature: View Upstream

Photo facing north towards pond outfall.
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Photo taken from the pond outfall facing the small outbuilding on site.

Ravine flows south between valley walls. Note exposed building foundation.
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Photo 5
Main Ravine Feature: Downstream

Photo 6
Main Ravine Feature: View Downstream

Valley wall contact on both banks of the channel. Bed substrate ranged from gravel to

large cobble.
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Photo 7
Main Ravine Feature: View Left Bank

Photo 8
Main Ravine Feature: View Upstream

Ravine feature was strai
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in the banks.
—

ght with a steep gradient. Note small outbuilding at the top of

slope.

Bank material consisted of mainly sand and gravel. Groundwater seepage was also evident
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Photo 9
Transfer Zone: View Downstream

Photo 10
Transfer Zone: View Downstream

evident.

geomorphix.com

The science of earth + balance.

Project #: PN23026




Photo 11
Transfer Zone: View Upstream

Multiple knickpoints created by small woody debris jams were present throughout the
transfer zone section of the channel.

Photo 12
Transfer Zone: View Downstream/Right Bank

Evidence of erosion in the form of fluvial entrainment. Bank materials in the channel
consisted of mainly sand and gravel with some silt.
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Photo 13
Transfer Zone: View Right Bank

Photo 14
Transfer Zone: View Upstream
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Riffle-like characteristics present throughout the entirety of the transfer zone. Bed
substrate ranged from gravel to small boulders.
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Photo 15
Alluvial Fan: View Downstream
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Photograph taken from the right bank at the upstream extent of the alluvial fan section of
the channel.

Photo 16
Alluvial Fan: View Downstream

Channel splits into multiple flow paths. Photo taken viewing left side of alluvial fan.
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Photo 17
Alluvial Fan: View Downstream

€
o
)
.
)
(7))
a
G)D
23
o.—
s
g5
C
&g
w
©
S
=
<

eek facing the

2 e
allu

geomorphix.com

The science of earth + balance.

Project #: PN23026



Photo 19
Proposed Outlet Location A

Approximate outlet location at the
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downstream extent of the proposed LID
top of the Bronte Creek Valley.

features, at the

Photo 20
Proposed Outlet Location B
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Secondary outlet location option at the upper extent of the alluvial fan. Bank protection is
reduced and less stable, and impact to tree cover impact is increased. Significant flooding

and erosion hazards are also presented from Bronte Creek.
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y GEO | MORPHIX

ory.

Obsereations.

General Site Characteristics Project Code: Z OH?

Date: AN Tl AR \‘9 Stream/Reach:

Weather: Ganin " \Oeo Tocatan \%GO gﬁﬂﬁ %i, F‘ZC@

Field Staff: - A Watershed/Subwatershed: %‘""ﬁ&m gﬂt; . (el

Features Site Sketchr—— . e s ] O ! :

P Reach break | 2 PR l: i ‘ -~
Cross-section ) 1] ‘ ‘,_;,u N | R N
Flow direction = .

) P4
Riffle . et

b, s 4
—p
~AA
> pool rx"“"‘§ \
A

2z

7 3 >

Sk %‘% | ‘ x",\,_n . e ﬂ‘%m S — P 1
Medial bar & : t

Eroded bank
“““ Undercut bank
BXXXXA Rip rap/stabilization/gabion
=¥ |Leaning tree
XXX Fence
L1 Culvert/outfall
Swamp/wetland
YVVY Grasses

Tree

Instream log/tree

€3

X X ¥ Woody debris
R

a»

Station location
Vegetated island

Flow Type
H1  Standing water
H2  Scarcely perceptible flow
H3  Smooth surface flow
H4  Upwelling

H5 Rippled
H6  Unbroken standing wave |
H7  Broken standing wave i
H8 Chute ) Fi
H9  Free fall o (7,/ Y4 S f
Substrate 4 1] 7 (\0/ § /? | /J’ [
s1  silt $6 Small boulder | | T= | LI N
§2 Sand S7 Large boulder [
S3  Gravel S8 Bimodal |
S4  Small cobble S9 Bedrock/till
S5  Large cobble )
Other
BM Benchmark EP Erosion pin ¢ |
BS Backsight RB Rebar f}rwﬂ xEn
DS Downstream US Upstream |
WDJ Woody debris jam TR Terrace :ﬁ
VWC Valley wall contact FC Flood chute

BOS Bottom of slope FP  Flood plain Additional Notes: -
TOS  Top of slope KP  Knick point

~ @
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General Site Characteristics

* GEO MORP

Geamorphology
Earth Scrence
Observations

B oaem -
Project Code: <AD}i4—

H 1 X

Date: ;2);’ ~j 7} 24~ | Stream/Reach:
Weather: SINNY =4, | Location: R onde @reen
Field Staff: CAM T Watershed/Subwatershed: :‘%T“QV\’*& Cxe eelke
Features } Site Sketchy . | £ - | P - 1
=== Reach break T / el ;‘, J&
¥ Cross-section 3 | / R L
" Flow direction /\\w\ T~ /.., o 1,\‘\[?;\“; ree.
N Riffe X1 T AN | N
> pool ‘ 1 7\ o |
GED  Medial bar
A Eroded bank
“““ Undercut bank
BEXXXXA Rip rap/stabilization/gabion
=P>  |Leaning tree
%X Fence
L1 Culvert/outfall T A Qo | |
Swamp/wetland
YVY Grasses
3  Tree
= Instream log/tree
X X ¥ Woody debris
F R Station location
P Vegetated island
Flow Type
H1 Standing water
H2  Scarcely perceptible flow
H3  Smooth surface flow
H4  Upwelling
H5  Rippled
H6  Unbroken standing wave
H7  Broken standing wave
H8 Chute
H9  Free fall
‘| Substrate )
S1  Silt S$6 Small boulder
§2  Sand §7 Large boulder
S§3  Gravel S8 Bimodal
S4  Small cobble S9 Bedrock/till
S5 Large cobble
Other
BM Benchmark EP Erosion pin
BS Backsight RB Rebar
DS Downstream US Upstream L
WDJ Woody debris jam TR Terrace . # XA
VWC Valley wall contact FC Flood chute | V.2 /’ A ! Scale:
BOS  Bottom of slope FP  Flood plain Additional Notes:
TOS  Top of slope KP  Knick point
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Detailed Assessment (Level)

GEO

M ORPHIX

Geomorphology
Earth Science

Project Code: ZO{\7

Date: 2030 =47 -\") | Reach: aplla (aurne.
Weather: oot eps b =107 | Location: v
Field Staff: € ) Watershed/Subwatershed:
Top Middle | Bottom Angle Water XS Notes Survey Direction
o B Upstream to Downstream
\ :3 O Downstream to Upstream
v\t [ZpwrlFroe
Cross-sections
No. of Cross-sections: _}_(_2_
Monitoring Cross-sections:
Loru  [Problel O None
- piads 100~ \&7 i Yes
\ =] If yes, which ones: i &_[Q
ot VAT o Wb )
\i\.‘ A7 Rain in last 24 hours
S ——— I Nore
X661 faia Ls NOY =2 {17 O Yes: Amount _____ mm
25T pbinke hzo0-7 1220 Vailey Ty
Confin Partially Unconfined
X%% pejnte 120071315 | Chariniel Zone:
l (| Headwater~" Transfer ~ Deposition
M X5 et Ma)) -7[147.0 \Tﬁlﬁzp {es: Amf{ﬁ@ff a3
¥ Aquatic Vegetation: N 4
16 gﬁ S 5a) 7520 Coverage of Reach: __ =" %
g Riparian Vegetation: _L ¢ € S
X656 ps ,\4'(7 o0 -7 1620 Extent of Riparian Cover:
b Fragment None ontinuous
X597 g4 ‘nés‘“;‘; V00-7\717 Riparian Cover (channel widths):
' 1-4 4-10 />10 }
X559 o4 'aks 1209~7|\920 Age Class of Riparian Vegetation:
' Immature ;’Estabhshed \ Mature
X504 gppinks [ 1409 -7 {4 7| (<5yrs) 4\ _(5-30 yrs).- “(>30 yrs)
' Exte’"f‘%f EnZFo;chment
X950 Poinks 2000 177 0 A None’ Minimal Moderate
Heavy Extreme
Densitv«gf Woody Debris:
4 Low ‘Moderate High
ﬁbverall Photographs Taken
Blockage(s) in Channel: e
Infrastructure Dam {I__WD
Xt{) | 2' M}L o {3{\3" $£ Completed by: Checked By:
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Cross-Section Characteristics

Project Code: P 2{}

- GEO | MORPHIX

Geomorphology
Earth Science
Observations

Date: Qgﬁﬁm i2-13- Reach/Cross-section: ')( < 4
Weather: QNGNS Location: Ponle
Field Staff: Al Y Watershed/Subwatershed: @jgg le. Cy-@'@@%f'ﬁ
Notes Cross-sectional Morphology
Aoval | Saan o ORiffle O Pool  ORun [ Other
Substrate
Sample:

O Bed [0 Bank O Subpavement O Water [ None
Pebble Count (cm):

1,00 21.02 31. 09

:

1
2.0 12324 204 3241
3.5 1328 2342 33.1 3
4. 02 1408 2465 3404
5. 02 1506 235.4Y 3547
6. 44 1603 242 3605
72492 17032 27.40 37.09
8. 234 1803 20% 305
9. 1.5 191 29.94  30.06
1048 2004  30.0F 40.0F5
Particle Shape:

O Platy /E]/Sub-angular O Well Rounded

O Very Angular [ Angular IFSub-Rounded
0O Rounded

Embededness: QO %
Subpavement:
Sorting: [0 Well [0 Moderate ¥ Poor [ Very poor

Sediment Transport

1 Observed [J Not Observed
If Observed:
[0 Suspended [J Sliding [0 Rolling [ Saltation

Percentage of Bed Active: %

Velocity and Discharge

Velocity: Method:

O Estimated m/s O Wiffle ball

O Measured m/s [J Current Meter
Discharge: O ADV

[0 Estimated m3/s [0 Marsh McBirney
O Measured m3/s [ Other

Completed by: C’\; %"1 Checked by:
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. GEO M ORPH

Geomorphology
Earth Scionce
Observations

Bank Characteristics Project Code: D1} 3}~

X

[Bate: [0020-12 13- [ Reach/xs: [ X4l

Sketch (Viewed Downstream) Include: vegetation type and location, soil harizons, woody debris, roots, etc.

Left Bank . Right Bank

»_~

X *
f) oa‘(ﬁ'”aﬁ L anA & A

AMDGS
Left Bank Materials Right Bank Materials
[0 Bedrock & Gravel [ Bedrock = Gravel
O Till 0 Small Cobble 0O Till 0 Small Cobble
O Clay [ Large Cobble 00 Clay OO Large Cobble
O Silt O Small Boulder 0 Silt O Small Boulder
Y sand O Large Boulder ‘7 sand 0O Large Boulder
Bank Height: _\JWC m Bank Height: V) & m
Bank Angle: 0 ° Bank Angle: 1¢ °
Root Depth: 29 m Root Depth: 30 m
Root Density: Y % Root Density: L‘)-_ %
Undercut: 10 m Undercut: ) m
Erosion Pin: Nf) A m Erosion Pin: N /A' m
Penetrometer: kg/cm? 0 Penetrometer: kg/cm?
Foot Used: [ Yes O No Foot Used: [ Yes O No

Additional Notes

Photo Order:

Completed by: Checked by:
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M ORPHIX

Geomorphology
Earth Science
Observations

: GEO

Cross-Section Characteristics Project Code: ™\ 20 |)7-
Date: ) =17~} | Reach/Cross-section: X5 2
Weather: QVEeNT N Location: Brown e,
Field Staff: 2 CTAf M1 Watershed/Subwatershed:
Notes Cross-sectional Morphology
Aotal [cdakou ORiffle  OPool O Run [ Other
Substrate
Sample:

0O Bed O Bank O Subpavement 00 Water (O None
Pebble Count (cm):

13X .04 .23 31 5md
2385 1205 24.6 3. |
3.09 1322 2359 s

2. 04 1.8 22 0% 34

5. Of 1524 2516 35

6. O9 1603 240 36
7.05 17204 2273F 35

8. 03 1833 264 38

9. 02 10.84 2.0 3.
10. 44 20 9-2 3009 40 O
Particle Shape:

O Platy E/Sub-angular [0 Well Rounded
O Very Angular [0 Angular _E/Sub-Rounded
[0 Rounded

Embededness: 5 O %
Subpavement: i

Sorting: [ Well I Moderate O Poor [J Very poor

Sediment Transport

1 Observed 0 Not Observed
If Observed:
O Suspended [ Sliding [ Rolling [ Saltation
Percentage of Bed Active: %

Velocity and Discharge

Velocity: Method:

I Estimated m/s [ Wiffle ball

O Measured m/s [ Current Meter
Discharge: 0 ADV

O Estimated m3/s [ Marsh McBirney
0 Measured m3/s [ Other
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. GEO | MORPHIX
s:o;n:rpha(cgy
Bank Characteristics Project Code: Dy Y0110
[Batei | 020- 2- (3 | Reach/xs: [ x5 2
Sketch (Viewed Downstream) Include; vegetation type and location, soil horizons, woody debris, roots, etc.
Left Bank Right Bank

Left Bank Materials Right Bank Materials
J Bedrock /Gravel O Bedrock =Gravel
0O Till [0 Small Cobble 0O Till [0 Small Cobble
O Clay [0 Large Cobble O Clay [0 Large Cobble
0 Silt O Small Boulder O Silt 0 Small Boulder
\[D,Sand [ Large Boulder \D/Sand [ Large Boulder
Bank Height: \/U\‘) < m Bank Height: ViaJ C. m
Bank Angle: 30 ° Bank Angle: +J °
Root Depth: 3.9 m Root Depth: 3 g m
Root Density: 5_ % Root Density: lO %
Undercut: G m Undercut: O m
Erosion Pin: N /A m Erosion Pin: th B m
Penetrometer: kg/cm? Penetrometer: kg/cm?
Foot Used: [ Yes O No Foot Used: [ Yes O No
Additional Notes
Photo Order:
Completed by: Checked by:
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Cross-Section Characteristics

: GEO

M ORPHIX

Geomorphology
Earth Science
Observations

Project Code: 7 17

Date: 200 -\ -\ | Reach/Cross-section: x53
Weather: Ouox cm Location: Drovde  Green
Field Staff: TR Cvpm Watershed/Subwatershed: Bronne. Cxeek
Notes Cross-sectional Morphology
o\ |[Sdahon ORiffle 0O Pool ORun [ Other
Substrate
Sample:

O Bed O Bank O Subpavement 1 Water [ None
Pebble Count (cm):

.45 12 k6 31.3%
29 12,20 243 382X
340 1349 2330 33.F5
4. 35 1440 2414.0 3424
5. 1.0 15.38  25.165 35 44
6.2 16825 2600 36 405
7.0  17.490 2745 37.83
8. 32 1845 2842 3394
.34 1942 203F 3026
10.06 204 % 30.3%  a0.A3
Particle Shape:

1 Platy M/Sub—angular O Well Rounded
0 Very Angular E/Angular 0 Sub-Rounded
[0 Rounded

Embededness: %O %
Subpavement:

Sorting: [ Well E/Moderate O Poor O Very poor

Sediment Transport

[J Observed O Not Observed
If Observed:
[0 Suspended [0 Sliding [ Rolling [ Saltation
Percentage of Bed Active: %

Velocity and Discharge

Velocity: Method:

O Estimated m/s O Wiffle ball

[0 Measured m/s [ Current Meter

Discharge: 0 ADV

0O Estimated m3/s [ Marsh McBirney

0 Measured m3/s [ Other
Completed by: Checked by:
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. GEO | MORPHIX
Seo;n;w!)hu!ugy
Bank Characteristics Project Code: 2¢)|| -
' Date: 'oZ()Q,O“‘;Q)“\:i' | Reach/Xs: ] Y5 3
Sketch (Viewed Downstream) incude: vegetation type and location, soil horizons, woody debris, roots, etc.
Left Bank ht Bank

Ri
i

“’a\%
s% A,“k {A“,., Mw‘ 2,
5,
(; Y Vi <, wcmg debrics
L& L.‘QJ”%"{;ER %@mé& { %Vv‘iﬂ‘h
Left Bank Materials Right Bank Materials
O Bedrock X Gravel O Bedrock & Gravel
O Till 0 Small Cobble O Till [0 Small Cobble
0 Clay [J Large Cobble 0 Clay [0 Large Cobble
O Silt 0 Small Boulder 0 silt [0 Small Boulder
)Z’Gand O Large Boulder Sand [ Large Boulder
Bank Height: \J U\\)C m Bank Height: \I ‘V‘)C‘ m
Bank Angle: 14¢) ° Bank Angle: +Q °
Root Depth: 3.9 m Root Depth: 3.0 m
Root Density: S % Root Density: 5‘ %
Undercut: Q m Undercut: Q m
Erosion Pin: ‘\3,} P m Erosion Pin: N A m
Penetrometer: kg/cm? Penetrometer: kg/cm?
Foot Used: O Yes O No Foot Used: [ Yes 0 No
Additional Notes
Photo Order:
Completed by: Checked by:
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Cross-Section Characteristics

o GEO { MORPHIX

Geomorphology
Earth Science

Project Code: N 20 NI

Date: 2 - 2.\ Reach/Cross-section: X5 4 - pmandor, YA
Weather: Quexr s Location; Bronk. Green
Field Staff: T G\ Watershed/Subwatershed: >0 n Le Cxeelk

Notes Cross-sectional Morphology

Jotal | Skalon

ORiffle O Pool [ Run [ Other

Substrate

Sample:
0O Bed O Bank O Subpavement 0 Water [J None
Pebble Count (cm):

40 11250 21 AF 31826

1.
2128 10MO 298 3295
3.405 1332 2368 3325
4.220 14 4L 244 3453
535 15,44 2552 3595
6. \ 35 1605 2.55 36 44
7.6 1723 27.32  37.3.3)
8. V%0 1862 2843 3835
9.295 1933 2.4.8 39390
10. B0 2046 30.52 40.13.0
Particle Shape:

O Platy E@ub—angular O Well Rounded

O Very Angular [J Angular & Sub-Rounded
O Rounded

Embededness: 6
Subpavement:
Sorting: [ Well OO Moderate \@”Poor 0 Very poor

)

%

Sediment Transport

O Observed O Not Observed
If Observed:
0O Suspended O Sliding [0 Rolling O Saltation

Percentage of Bed Active: %

Velocity and Discharge

Velocity: Method:

O Estimated m/s O Wiffle ball

O Measured m/s [ Current Meter

Discharge: 0 ADV

O Estimated m3/s O Marsh McBirney

O Measured m?3/s O Other
Completed by: Checked by:
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Bank Characteristics

GEO

Project Code: YN QOE 5—%

M ORPHIX

Geomorpholegy
Earth Science
Obsarvations

[ Date:

| L0200 -1 - |-

l Reach/XS:

[ X554 moniyon No |

Sketch (Viewed Downstream) Include: vegetation type and location, soil horizons, woody debris, roots, etc,

Left Bank

Right Bank

j’
/
.-’fy
Left Bank Materials Right Bank Materials
[0 Bedrock \giGravel O Bedrock Gravel
o Till Small Cobble O Till 0 Small Cobble
O Clay O Large Cobble O Clay [0 Large Cobble
O silt O Small Boulder O Sikt O Small Boulder
MSand O Large Boulder ﬂ Sand O Large Boulder
Bank Height: \j\}QC m Bank Height: Q- 55 m
Bank Angle: X0 : Bank Angle: RO °
Root Depth: 390 m Root Depth: 0 (l,O m
Root Density: 9¢) % Root Density: \Q %
Undercut: Q O¥ m Undercut: Q m i
Erosion Pin: Q-20 m ywa &ﬁ}v Erosion Pin: Q 20 m W\QC‘EM
Penetrometer: kg/cm? Penetrometer: kg/cm?
Foot Used: [ Yes O No Foot Used: [ Yes 0 No

Additional Notes

Photo Order:

Completed by: OV f Checked by:
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Cross-Section Characteristics

. GEO | MORPHIX

Geomorphology
Earth Science
Observal tions

Project Code: YN\) Q,0O\13-

Date: 20 )- \2.— 1 | Reach/Cross-section: X5 5

Weather: DA O Location: L' Pronde.

Field Staff: CM 1 . Watershed/Subwatershed: Broniye Caeek’
Notes Cross-sectional Morphology

Yoral Slatdgwvy

O Riffle O Pool 0 Run  [J Other

Substrate

Sample:
O Bed O Bank [0 Subpavement [0 Water [0 None
Pebble Count (cm):

1. 25.0 11405 2. Q5 31 A-d
2MB5 2.\ 0 202 3246
335 13A2 2304 .45
4002 1 A8 2402 3405
5. 64 1544 504 3503
6. 4% 16. 08 26 O5 36 0.6
727420 172472 .04 37.060
8. 00 1845 2. 138 3804
9. 160 10.05 2385 3. 0.9
1058 2006 3048 4 085
Particle Shape:

O Platy N”Sub-an‘gular O Well Rounded

[0 Very Angular O Angular 0O Sub-Rounded

[0 Rounded

Embededness: 40 %
Subpavement:

Sorting: O Well O Moderate\Q’Poor O Very poor

Sediment Transport

[0 Observed ] Not Observed
If Observed:
0 Suspended [ Sliding [ Rolling O Saltation
Percentage of Bed Active: %

Velocity and Discharge

Velocity: Method:

O Estimated m/s [ Wiffle ball

O Measured m/s O Current Meter

Discharge: 0O ADV

O Estimated m3/s 0O Marsh McBirney

O Measured m3/s O Other
Completed by: Checked by:
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Bank Characteristics

. GEO | MORPHI

Geomorphelogy
Earth Science
Observatians

Project Code: (| (-

X

| Date: | 21020 - 1R-\3-

| Reach/xs: | X5 5

Sketch (Viewed Downstream) Include: vegetation type and location, soil horizons, woody debris, roots, etc.

Left Bank

Right Bank

P

£

Left Bank Materials

[0 Bedrock
o Till
O Clay
O Silt
\,ﬁ/Sand
Bank Height:
Bank Angle:
Root Depth:
Root Density:
Undercut:
Erosion Pin:

Penetrometer:

;9:Gravel

[0 Small Cobble
[ Large Cobble
O Small Boulder
[0 Large Boulder

VWC m
+0O °
5 "
N /A m
kg/cm?

Foot Used: [ Yes [ No

Right Bank Materials
0O Bedrock /‘B(Gravel
0O Till 0 Small Cobble
0 Clay O Large Cobble
O silt O Small Boulder
ﬁSand U Large Boulder
Bank Height: Q. ‘2’5 m
Bank Angle: e - °
Root Depth: O ’2,(.} m
Root Density: ?) Q %
Undercut: - m
Erosion Pin: ‘\} /A’ m
Penetrometer: kg/cm?
Foot Used: [ Yes O No

Additional Notes

Photo Order:

Completed by: Checked by:
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Cross-Section Characteristics

Project Code:

M ORPHI

: GEO

Geomarphology
Earth Science
Observations

20/}

X

Date: Q@:ﬁ@w i;?;;a | 3 Reach/Cross-section: X5 &
Weather: G O Location: A0 1
Field Staff: . Cv i Watershed/Subwatershed: Pronl créele
Notes Cross-sectional Morphology
F O+ yf‘ﬁ@ég O Riffle 0 Pool [ Run [ Other
Substrate
Sample:

[0 Bed O Bank [J Subpavement 0 Water [J None
Pebble Count (cm):

1.9-5 1142 2102 3.0
2069 1044 32.4-%
.28 1342 2 33.A-Z
426 14.4.2  2a. 34.4 5
5. 145 1575 s, 35.2- G
6. 52 16.4-6 2. 36,4
7.45 17.08 27, 77, %

8. 47 18 A6 28 _|

9. A2 19.2°Z 2. o5
10. 44 20 85 30 ¥ 40, 4-2
Particle Shape:

O Platy (ZfSub-angular O Well Rounded

O Very Angular [0 Angular Efub—Rounded

O Rounded

Embededness: (80 %
Subpavement:

Sorting: [ Well O Moderate \ﬁoor O Very poor

Sediment Transport

O Observed
If Observed:
[0 Suspended [1 Sliding [ Rolling [0 Saltation
Percentage of Bed Active: %

[0 Not Observed

Velocity and Discharge

Velocity: Method:

O Estimated m/s O Wiffle ball

O Measured m/s [0 Current Meter
Discharge: 0 ADV

[0 Estimated
0 Measured

m3/s O Marsh McBirney
m3/s 0O Other

Completed by:

Checked by:
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Bank Characteristics

. GEO M ORPH.I

Geomorphology
Earth Science
Observations

Project Code: ,;24@”%-

X

[Dater | )00 - |2 1 D

| Reach/xs: | X5¢

Sketch (Viewed Downstream) indude: vegetation type and location, soil horizons, woody debris, roots, etc.

. Left Bank

sy

Right Bank

{ and. cobh les

Loy Rabris

Left Bank Materials Right Bank Materials
[0 Bedrock 0O Gravel O Bedrock O Gravel
O Till 0 Small Cobble O Till [0 Small Cobble
O Clay [0 Large Cobble 0 Clay 1 Large Cobble
O silt O Small Boulder 0 Silt [0 Small Boulder
0 Sand [0 Large Boulder 0 Sand [0 Large Boulder
Bank Height: 0 m Bank Height: Q. 5?1& m
Bank Angle: a0 ° Bank Angle: H0 °
Root Depth: .49 m Root Depth: Ci_"? o m
Root Density: / 5: : % Root Density: (:‘ (5; %
Undercut: v m Undercut: \; 149 m
Erosion Pin: N/A m Erosion Pin: N/ A m
Penetrometer: kg/cm? Penetrometer: kg/cm?
Foot Used: [ Yes 0 No Foot Used: [ Yes 1 No
Additional Notes
Photo Order:
Completed by: Checked by:
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Cross-Section Characteristics
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Project Code: @M {3 13-

Date: SO0 -12 -1 X Reach/Cross-section: {; -+
Weather: SONNY 4% | Location: Aro e
Field Staff: Te- CJHM Watershed/Subwatershed: EBron_ Creelk

Notes

Cross-sectional Morphology

O Riffle [0 Pool O Run [ Other

Substrate

Sample:
0 Bed [ Bank O Subpavement OO Water OO None
Pebble Count (cm):

21.5 11.4F 2192 31 18

1.
2. 12.4% 2 2. 8.0
3. i3.2-2Z 33, 3. 5.0
4. 14.52 2. 34, 4.5
5, i 15,69 s 35. 3.5
6. 16.13.0 26 36. O
7. 17. 4 27, 37. 4.5
8. 18. 06 2. 38.34.0
9, 19. 44 2. 30. 04
10. 20.12-0  30. N 20 45
Particle Shape:

O Platy N/Sub-angular O Well Rounded

O Very Angular ®J/Angular E'/Sub—Rounded
O Rounded
Embededness: E’;{t} %

Subpavement:

Sorting: O Well O Moderate [ Poor [ Very poor

Sediment Transport

O Observed 0 Not Observed
If Observed:
O Suspended 0O Sliding 0O Rolling [ Saltation

Percentage of Bed Active: %

Velocity and Discharge

Velocity: Method:

O Estimated m/s O Wiffle ball

O Measured m/s O Current Meter

Discharge: 0 ADV

O Estimated m?3/s [ Marsh McBirney

0O Measured m3/s O Other
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Bank Characteristics Project Code: 71| |3~
| Date: | 2020-12,- 1 | Reach/xs: | X553
Sketch (Viewed Downstream) Include: vegetation type and location, soil horizons, woody debris, roots, etc.
£
§1 -
Left Ba&k : Right Bank
§
1
"\\b
N\
AN
\, ‘ ‘
\
\\«K
.
'54\\ ‘ )
S "mr_”,!:,‘zﬁ \," A TS
i Y U\Em%i deloris
— el and, o
Left Bank Materials Right Bank Materials
O Bedrock ¢ Gravel O Bedrock B Gravel
O Till O Small Cobble O Till [0 Small Cobble
0 Clay [0 Large Cobble O Clay O Large Cobble
00 silt 0 Small Boulder O silt O Small Boulder
‘Ef Sand O Large Boulder }ZSand 0 Large Boulder
. A- . .2
Bank Height: m Bank Height: >4 m
Bank Angle: 30 5 Bank Angle: @0 °
Root Depth: A-Q m Root Depth: -0 m
Root Density: ;‘i:? % Root Density: 4 :{:é %
Undercut: U m Undercut: {«E e m
Erosion Pin: N/ A m Erosion Pin: N/R m
Penetrometer: kg/cm? Penetrometer: kg/cm?
Foot Used: 0O Yes O No Foot Used: [ Yes O No
Additional Notes
Photo Order:
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Project Code: ZO [1 3

!

Date: 2020-12- VX~ Reach/Cross-section: xXS¥ ¥

Weather: <) D NY Location: e TAL L

Field Staff: ¢ CAJM Watershed/Subwatershed: BrONE. Cxeell

Notes Cross-sectional Morphology
oral | Shed ORifle OPool [ Run [J Other

Substrate
Sample:

[0 Bed [ Bank OO Subpavement [0 Water O None
Pebble Count (cm):

. ¥0 1.1.6 21.4 2 3130
2120 12125 2. 4R 3202
3. 13. 38 2338 s

4, 1445 2435 a4

5. 15425 2522 35|
6. ! 16.40.0 26 48 36 W
7. 17ALE 27 44 3765
8. / 18422 215 0 3. 6.5
9. & 19109 20.40.9 39. @0
10. 20.6-0 30 M5 a0
Particle Shape:

0 Platy E/Sub—angular 1 Well Rounded

O Very Angular O Angular &'Sub-Rounded
0 Rounded
Embededness: L‘G %

Subpavement:

Sorting: O Well O Moderate O Poor [ Very poor

Sediment Transport

O Observed 0 Not Observed
If Observed:
[0 Suspended [ Sliding O Rolling O Saltation
Percentage of Bed Active: %

Velocity and Discharge

Velocity: Method:

O Estimated m/s O Wiffle ball

O Measured m/s O Current Meter

Discharge: 0O ADV

O Estimated m?3/s O Marsh McBirney

O Measured m3/s [ Other
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Bank Characteristics Project Code: 2@% o

l

X

[ Date: } mﬁ ! EvyEEs ] Reach/XS: f ng [

Sketch (Viewed Downstream) iInclude: vegetation type and location, soil horizons, woody debris, roots, etc.

Left Bank Right Bank

v worex

Left Bank Materials Right Bank Materials
01 Bedrock M Gravel O Bedrock O Gravel
O Till [0 Small Cobble 0O Till 0 Small Cobble
O Clay [0 Large Cobble O Clay [0 Large Cobble
O ,Silt [0 Small Boulder 0O silt 0 Small Boulder
‘Sand O Large Boulder [0 Sand [0 Large Boulder
Bank Height: /\ - % m B;nk Height: - m
Bank Angle: 45 ° Bank Angle: 35 °
Root Depth: A-0 m Root Depth: @ﬂ m
Root Density: A0 % Root Density: ‘? %
Undercut: O m Undercut: L: m
Erosion Pin: ‘\)j w m Erosion Pin: et B L8 m
Penetrometer: kg/cm? Penetrometer: kg/cm?
Foot Used: 0O Yes O No Foot Used: 0O Yes O No
Additional Notes
Photo Order:
Completed by: Checked by:
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Project Code: )0 ||+

¥ A

Date: O - 12 - Reach/Cross-section: )( <9 =

Weather: SO -4%¢, Location: Bron . ©@reer

Field Staff: CN ™ T Watershed/Subwatershed: Bran L. Cheek
Notes Cross-sectional Morphology

O Riffle O Pool [ Run 0 Other

Substrate

Sample:
0 Bed 0[O Bank OO Subpavement [ Water [J None

Pebble Count (cng): L

Lol 160 222 302
2. %8 122402290 5 0g
345 1319 2294 k0>
.35 1456 2649 3.0
5.0 1592 2539 35032
6. 88 1630 2100 3616
72483 17202 ;2% 345
8. & 1845 844 35 4
9. A4 10,405 2904 39, 2.3
1095 20.7F-% 3097 4355
Particle Shape:

O Platy O Sub-angular O Well Rounded
O Very Angular [0 Angular O Sub-Rounded

O Rounded

Embededness: %
Subpavement:

Sorting: O Well O Moderate [ Poor [ Very poor

Sediment Transport

O Observed [J Not Observed
If Observed:
O Suspended [ Sliding [ Rolling [0 Saltation
Percentage of Bed Active: %

Velocity and Discharge

Velocity: Method:

O Estimated m/s O Wiffle ball

O Measured m/s O Current Meter

Discharge: O ADV

O Estimated m?3/s [ Marsh McBirney

O Measured m?3/s [ Other
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‘ Date:
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| Reach/xs:
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Sketch (Viewed Downstream) Include: vegetation type and location, soil horizons, woody debris, roots, etc.

i

Left Bank /

ra

Right Bank

Page of

Left Bank Materials Right Bank Materials
[0 Bedrock O Gravel O Eedrock O Gravel
O Till O Small Cobble O il [0 Small Cobble
O Clay O Large Cobble O Clay [0 Large Cobble
0 Silt O Small Boulder O Silt 0 Small Boulder
[0 Sand O Large Boulder 0 Sand O Large Boulder
Bank Height: \ qg m Bank Height: /| m
Bank Angle: e ° Bank Angle: 00 °
Root Depth: 1.7 m Root Depth: 1-6 m
Root Density: r}“‘fﬁ’ % Root Density: ;J{} %
Undercut: @ m Undercut: Q __ m
Erosion Pin: Mi A m Erosion Pin: fd!!/§~ m
Penetrometer: kg/cm? Penetrometer: kg/cm?
Foot Used: [ Yes O No Foot Used: O Yes O No
Additional Notes
Photo Order:
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Date: 2 - i <+~ | Reach/Cross-section: X% A @) M\QN g“m(i}_,g M%
Weather: Location: CrOn Le_
Field Staff: T, CVM Watershed/Subwatershed: 2onle. Cxeelkd
Notes Cross-sectional Morphology

O Riffle O Pool [ Run 1 Other

Substrate
Sample:
[0 Bed O Bank O Subpavement [0 Water O None

Pebble Count (cm):

1.49%0 1.69 a0 .96
2260 1295 24RO g3
.90 1344 kM5 3305
4. 35 1448 #uldE5 0.6
5, 5 15.%§-§ 25.490 35 6-2
6. 249 1692 21970 36 24
7.80 1762 27165 37.2-9
8. 84 1855 2420 3529
0. 28-0 1533 205 30 56
10F2  20MAt 3094 40413
Particle Shape: e

[0 Platy Sub-angular O Well Rounded

O Very Angular O Angular ﬁtﬁffSub-Rounded

O Rounded %

Embededness: ::)ﬁ %
Subpavement:

Sorting: O Well O Moderate O Poor O Very poor

Sediment Transport
[0 Observed 0 Not Observed
If Observed:

O Suspended [J Sliding [0 Rolling [ Saltation

Percentage of Bed Active: %

Velocity and Discharge

Velocity: Method:

O Estimated m/s O Wiffle ball

O Measured m/s [ Current Meter

Discharge: 0O ADV

O Estimated m3/s [ Marsh McBirney

0 Measured m?3/s [ Other
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| Date:

[:2020~12,- |

| Reach/xs:

| XS [0 -

Sketch (Viewed Downstream) Include: vegetation type and location, soil horizons, woody debris, roots, etc.

Left Bank

Right Bank

Left Bank Materials

Right Bank Materials
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0O Bedrock @f,Gravel O Bedrock KGravel
o Till [0 Small Cobble O Till 0 Small Cobble
O Clay [0 Large Cobble O Clay [0 Large Cobble
O Silt 0 Small Boulder O Silt 0 Small Boulder
m Sand O L’aoﬁe Boulder 4 Sand O Large Boulder
Bank Height: A )f m Bank Height: - [':_ m
Bank Angle: 50 ° Bank Angle: Z1<M ?
Root Depth: 1 ; :3‘ m Root Depth: f: ’;" Lo m
Root Density: ‘fl‘f % Root Density: *"ﬁ/if?’ %
Undercut: m Undercut: 4 m
o 1. %) o . 2.0
Erosion Pin: Bt m Erosion Pin: = m
Penetrometer: kg/cm? Penetrometer: kg/cm?
Foot Used: O Yes O No Foot Used: [ Yes O No
Additional Notes
Photo Order:
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GEO

Detailed Geomorphological Assessment Summary

Reach BCT-1

Project Number: PN20117 Date: 2020-12-17

Client: Argo Bronte River Corporation Length Surveyed (m): 46.2

Location: Oakville # of Cross-Sections: 8

Reach Characteristics

Drainage Area: n/a Dominant Riparian Vegetation Type: Trees

Geology/Soils: Glaciolacustrine deposits Extent of Riparian Cover: Continuous

Surrounding Land Use: Forested, residential Width of Riparian Cover: >10 Channel Widths

Valley Type: Confined Age Class of Riparian Vegetation: Mature

Dominant Instream Vegetation Type: n/a Extent of Encroachment into Channel: None

Portion of Reach with Vegetation: 0% Density of Woody Debris: Low

Hydrology

Measured Discharge (m?3/s): Not measured Calculated Bankfull Discharge (m3/s): 2.90

Modelled 2-year Discharge (m3/s): Not modelled Calculated Bankfull Velocity (m/s): 4.00

Modelled 2-year Velocity (m/s): Not modelled

Profile Characteristics Planform Characteristics
Bankfull Gradient (%): 20.84 Sinuosity: 1.10
Channel Bed Gradient (%): 20.78 Meander Belt Width (m): Not measured
Riffle Gradient (%): 27.91 Radius of Curvature (m): Not measured
Riffle Length (m): 7.59 Meander Amplitude (m): Not measured
Riffle-Pool Spacing (m): 15.24 Meander wavelength (m): Not measured

Longitudinal Profile

96.0
Water Level
'E 94.0
~— (] Bankfull Level
920 -
2 90.0
S 0 -
]
D 880 7
w Channel Bed
86.0
84.0 T T T T T T T T T )
0 5 10 15 20 25 30 35 40 45 50
Distance (m)
Bank Characteristics
Minimum Maximum Average Minimum Maximum Average
Bank Height (m): 0.55 1.90 1.19
Bank Angle (deg): 35 90 71 Torvane Value (kg/cmz): Not measured
Root Depth (m): 0.20 80.00 6.79 Penetrometer Value (kg/cm3): Not measured
Root Density (%): 5 25 11 Bank Material (range):
Bank Undercut (m): 0.08 0.44 0.24

GEO Morphix Ltd.
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Cross-Sectional Characteristics

Bankfull Width (m):
Average Bankfull Depth (m):

Bankfull Width/Depth (m/m):
Wetted Width (m):

Average Water Depth (m):

Minimum

Wetted Width/Depth (m/m):
Entrenchment (m):

Entrenchment Ratio (m/m):
Maximum Water Depth (m):

Manning's n:

1.22
0.19
3
0.00
0.00
0

0.00

Maximum Average
3.11 2.16
0.44 0.34
17 7
0.73 0.42
0.09 0.05
32 10
Not measured
Not measured
0.11 0.07
0.055

& b ¥

Photograph at cross section 4 (looking upstream)

Representative Cross-Section #4

Elevation (m)

96.5

96.0

955

95.0

Bankfull Level

Water Level

94.5

X

— /7

94.0

93.5
0.0

1.0

2.0 3.

0

Distance (m)

4.0

5.0 6.0 7.0

Substrate Characteristics

Particle Size (mm)

Percent finer

100

<2
29.7
105.1

Subpavement:
Particle shape:

Embeddedness (%):
Particle range (riffle):

Particle Range (pool):

Cumulative Particle Size Distribution

Shale

Sub-angular, sub-rounded
50-80

Sand to large cobble
Sand to cobble

90

80

70

60

50

40

30

20

10

10

Grain size (mm)

100 1000

GEO Morphix Ltd.
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Channel Thresholds

Flow Competency (m/s): Tractive Force at Bankfull (N/m?): 684.99
for Ds,: 0.94 Tractive Force at 2-year flow (N/m?): Not modelled
for Dg,: 1.68 Critical Shear Stress (Dso) (N/m?): 21.67
Unit Stream Power at Bankfull (W/m?): 2741.58

General Field Observations

Channel Description
Reach BCT-1 is a steep, confined channel that flows down along the valley associated with Bronte
Creek. The channel is fed by a small pond at the top of the valley. Valley wall contact at the banks is
nearly constant throughout the upstream portion of the reach. The downstream portion opens into the
Bronte Creek floodplain, where the channel begins to exhibit a more meandering planform. Substrate is
characterized by sand, gravel, and cobbles. Large woody debris is fairly common throughout and
exposed mature tree roots are observable in many banks. Evidence of groundwater seepage in the
banks was noted during the assessment. Average bankfull width and depth are 2.16 m and 0.34 m,
respectively.
- Facing Upstream_
NGt &G i i O

Cross Section 6

s

GEO Morphix Ltd. Page 3 of 3




Appendix E
Erosion Modelling Hydrograph
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Appendix F
Conceptual Design Drawings
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GENERAL NOTES

1. ALL CONTRACT DRAWINGS, SPECIFICATIONS AND APPLICABLE PERMITS MUST BE KEPT ON SITE DURING CONSTRUCTION
FOR REFERENCE.

2. THE CONTRACTOR MUST NOTIFY THE CONTRACT ADMINISTRATOR AND CONSERVATION AUTHORITY OF THE INTENT TO
COMMENCE WORK AT LEAST 48 HOURS IN ADVANCE.

3. THE CONTRACTOR IS RESPONSIBLE FOR ALL UTILITY LOCATES.
4. LAYOUT MUST BE REVIEWED AND APPROVED BY THE CONTRACT ADMINISTRATOR.

TIMING OF WORKS

1. WORKS SHALL BE COMPLETED BETWEEN JULY 1ST TO MARCH 31ST.

2. TREE CLEARING SHOULD BE COMPLETED OUTSIDE THE BIRD NESTING SEASON TO COMPLY WITH THE FEDERAL MIGRATORY
BIRDS CONVENTION ACT. ANY TREES THAT REQUIRE REMOVAL OUTSIDE OF THIS TIMING WINDOW MUST FIRST BE
INSPECTED BY A QUALIFIED BIOLOGIST TO DETERMINE THE PRESENCE OF NESTING BIRDS.

3. THE WEATHER FORECAST SHOULD BE CONTINUALLY MONITORED TO ENSURE THAT WORKS ARE UNDERTAKEN ONLY DURING
FAVOURABLE WEATHER CONDITIONS.

4. COMPLETE THE WORKS WITH MINIMAL AVOIDABLE INTERRUPTIONS ONCE THEY COMMENCE.

SITE AND MATERIAL MANAGEMENT

1. ALL CONSTRUCTION EQUIPMENT AND MATERIALS (IMPORTED OR EXCAVATED) MUST BE STORED AT LEAST 30 m AWAY FROM
ANY WATERBODY IN A STABLE AREA ABOVE THE ACTIVE FLOODPLAIN, OR IN A DESIGNATED STAGING/STORAGE AREA.

2. IN THE EVENT OF AN UNEXPECTED STORM, ALL UNFIXED ITEMS THAT HAVE THE POTENTIAL TO CAUSE A SPILL OR AN

OBSTRUCTION TO FLOW MUST BE MOVED A STABLE AREA ABOVE ACTIVE FLOODPLAIN.

STOCKPILES MUST BE LOCATED OUTSIDE THE ISOLATED WORK AREAS.

STABILIZE STOCKPILED SOILS THAT ARE STORED FOR PROLONGED PERIODS WITH THE APPLICATION OF A NURSE CROP AT A

RATE OF 60 kg/ha.

5. STABILIZE, TEMPORARILY OR PERMANENTLY, ANY DISTURBED AREAS AS WORK PROGRESSES, OR SOON AS CONDITIONS

ALLOW. ON SOILS THAT WILL BE EXPOSED FOR PROLONG PERIODS, TEMPORARILY INSTALL A BIODEGRADABLE EROSION

CONTROL BLANKET ON EXPOSED SOILS, OR APPLY A NURSE CROP AT A RATE OF 60 KG/HA.

MINIMIZE THE AREA OF DISTURBANCE TO THE EXTENT POSSIBLE.

ALL VEGETATION, ADJACENT TO THE WORK AREA, MUST BE PROTECTED AND DELINEATED WITH CONSTRUCTION FENCING

OR TREE PROTECTION BARRIERS.

8. ALL GRADES IN THE AREA REGULATED BY THE CONSERVATION AUTHORITY MUST BE MAINTAINED OR MATCHED, UNLESS
OTHERWISE AUTHORIZED IN THE APPLICABLE PERMIT.

AW

No

EROSION AND SEDIMENT CONTROL

1. ALL TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES MUST BE INSTALLED PRIOR TO START OF WORKS.

2. SEDIMENT CONTROLS MUST BE INSPECTED DAILY TO ENSURE THAT THEY ARE IN GOOD REPAIR AND FUNCTIONING AS
INTENDED.

3. EROSION AND SEDIMENT CONTROLS MUST BE MAINTAINED DURING CONSTRUCTION, AND ANY REQUIRED REPAIRS OR
REPLACEMENTS MUST BE COMPLETED WITHIN 24 HOURS AFTER THEY HAVE BEEN IDENTIFIED DURING THE MONITORING.

4. EROSION AND SEDIMENT CONTROLS MAY REQUIRE PERIODIC ADJUSTMENTS TO REFLECT CHANGING SITE CONDITIONS. THE
CONTRACTOR WILL BE RESPONSIBLE FOR THESE ADJUSTMENTS TO ENSURE PROPER FUNCTION.

5. ANY CHANGES TO THE EROSION AND SEDIMENT CONTROL PLAN BEYOND MINOR ADJUSTMENTS MUST BE APPROVED BY THE
CONTRACT ADMINISTRATOR.

6. ADDITIONAL EROSION AND SEDIMENT CONTROL SUPPLIES MUST BE KEPT ON SITE IN ORDER TO FACILITATE IMMEDIATE
REPAIRS AND/OR UPGRADES AS NEEDED.

7. ALL TEMPORARY SEDIMENT CONTROLS MUST BE REMOVED AFTER THE CONTRACT ADMINISTRATOR DEEMS THE SITE TO BE
STABLE.

DELETERIOUS SUBSTANCE CONTROL/SPILL MANAGEMENT

1. PREVENT THE RELEASE OF SEDIMENT, SEDIMENT-LADEN WATER, RAW CONCRETE, CONCRETE LEACHATE OR ANY OTHER
DELETERIOUS SUBSTANCES INTO ANY WATERBODY, RAVINE OR STORM SEWER SYSTEM.

2. ENSURE EQUIPMENT AND MACHINERY ARE IN GOOD OPERATING CONDITION (POWER WASHED), FREE OF LEAKS, EXCESS
OIL, AND GREASE.

3. NO EQUIPMENT REFUELLING OR SERVICING SHOULD BE UNDERTAKEN WITHIN 30 m OF ANY WATERCOURSE OR SURFACE
WATER DRAINAGE.

4. A SPILL CONTAINMENT KIT MUST BE READILY ACCESSIBLE ON SITE IN THE EVENT OF A RELEASE OF A DELETERIOUS
SUBSTANCE TO THE ENVIRONMENT. ONSITE STAFF MUST BE TRAINED IN ITS USE.

5. THE CONTRACT ADMINISTRATOR MUST BE NOTIFIED IMMEDIATELY IN THE EVENT OF A SPILL OF DELETERIOUS SUBSTANCE.

WORK AREA ISOLATION

1. ALL WORK IN ISOLATED WORK AREAS MUST BE COMPLETED IN THE DRY. AN ADEQUATE NUMBER OF PUMPS MUST BE USED
FOR UNWATERING.

2. THE UNWATERING DISCHARGE LOCATION MUST BE LOCATED AT LEAST 30 M FROM ANY WATERCOURSE OR WETLAND IN AN
AREA WITH DENSE VEGETATIVE GROUNDCOVER, AND WHERE THE DISCHARGE CAN RETURN TO THE WATERBODY
DOWNSTREAM OF THE WORK AREA OVER THE GROUNDCOVER.

3. FISH MUST BE REMOVED FROM THE WORK AREA ONCE ISOLATED. FISH SALVAGE MUST BE COMPLETED BY A QUALIFIED
TECHNICIAN WITH A LICENSE FROM THE ONTARIO MINISTRY OF NATURAL RESOURCES AND FORESTRY.
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PLANFORM - CONCEPTUAL PHASING
1:250

CONCEPTUAL PHASING / SEQUENCE OF CONSTRUCTION

CONSTRUCTION CONTRACT ADMINISTRATOR TO REVIEW SITE CONDITIONS PRIOR TO COMMENCEMENT OF WORK.

MONITOR WEATHER TO ENSURE IN-WATER WORKS ARE COMPLETED UNDER LOW-FLOW CONDITIONS.

INSTALL PERIMETER CONTROL ESC MEASURES AROUND WORK AREA (AS DEEMED NECESSARY BY THE CONTRACT ADMINISTRATOR).
INSTALL COFFERDAMS, AS REQUIREED, ENSURING COMPLETE ISOLATION OF WORK AREA (SEE PLAN).

CONDUCT FISH AND AMPHIBIAN RESCUE FROM ISOLATED WORK AREAS. FISH RESCUE MUST BE COMPLETED BY A QUALIFIED TECHNICIAN WITH A LICENSE
FROM THE ONTARIO MINISTRY OF NATURAL RESOURCES AND FORESTRY.

BYPASS PUMPING / UNWATER WORK AREAS TO UNWATERING DISCHARGE FILTRATION SYSTEM AS REQUIRED TO CONDUCT WORK UNDER 'DRY' CONDITIONS.
GRADE ACCESS PATH THOUGH ZONE 1.

6
7.
8. REMOVE BERM IN ZONE 2.
9. CONSTRUCT PROPOSED TREATMENTS IN ZONE 3.
10. CONSTRUCT PROPOSED TREATMENTS IN ZONE 2.
11. CONSTRUCT PROPOSED TREATMENTS IN ZONE 1.
STABILIZE AREAS DISTURBED FROM CONSTRUCTION ACTIVITIES WITH SEED AND BIODEGRADABLE EROSION CONTROL BLANKET. TO BE COMPLETED WITHIN
IN EACH ZONE PRIOR TO MOVING ON TO NEXT ZONE.

REMOVE COFFERDAMS AND INTRODUCE FLOWS TO THE RESTORED CHANNEL ONCE THE SITE HAS BEEN DEEMED STABLE BY THE DESIGNER.
15. RESTORE SURFACES DISTURBED BY THE CONSTRUCTION WORK OR STAGING AREA(S) TO ORIGINAL CONDITION.

aOrOdbM=

" TREES WITHIN
POLYGON ARE TO
BE REMOVED DUE
TO PROPOSED

& o

NOTE: SEE TREE INVENTORY AND O
PRESERVATION PLAN PREPARED BY
KUNTZ FORESTRY CONSULTING INC. FOR
SPECIFIC TREE DETAILS

LEGEND
_ssi~ CHANNEL CENTRELINE

RR% RIFFLE

< POOL
+ % STONE CORE WETLAND

[[---]POCKET WETLAND

s 100% BIODEGRADABLE EROSION CONTROL BLANKET AND LIVE STAKES
BXXIBRUSH MATTRESS

7. 7] VEGETATED ROCK BUTTRESS
%e%eee:d ALTERNATING CASCADE / OPTIONAL WOOD REINFORCED CHECK DAM

LEGEND

O TREE - REMOVAL REQUIRED (PER KUNTZ)
O TREE - PRESERVATION RECOMMENDED (PER KUNTZ)

¢ TREE - REMOVAL REQUIRED DUE TO RESTORATION
1 AND GRADING ACTIVITIES

PLANFORM - TREE INVENTORY AND REMOVALS

ASSOCIATED WITH CHANNEL RESTORATION
1:250

SCALED FOR PLOT ON 'ARCH D'

GENERAL NOTES

KEY MAP

NTS. N.T.S.

3
4

1.

2.

. THE CONTRACTOR IS RESPONSIBLE FOR ALL UTILITY LOCATES.

TIMING OF WORKS

ALL CONTRACT DRAWINGS, SPECIFICATIONS AND APPLICABLE PERMITS MUST BE KEPT ON SITE DURING CONSTRUCTION
FOR REFERENCE.

THE CONTRACTOR MUST NOTIFY THE CONTRACT ADMINISTRATOR AND CONSERVATION AUTHORITY OF THE INTENT TO
COMMENCE WORK AT LEAST 48 HOURS IN ADVANCE.

LAYOUT MUST BE REVIEWED AND APPROVED BY THE CONTRACT ADMINISTRATOR.

3.

4

1.
2.

SITE AND MATERIAL MANAGEMENT

WORKS SHALL BE COMPLETED BETWEEN JULY 1ST TO MARCH 31ST.
TREE CLEARING SHOULD BE COMPLETED OUTSIDE THE BIRD NESTING SEASON TO COMPLY WITH THE FEDERAL MIGRATORY
BIRDS CONVENTION ACT. ANY TREES THAT REQUIRE REMOVAL OUTSIDE OF THIS TIMING WINDOW MUST FIRST BE
INSPECTED BY A QUALIFIED BIOLOGIST TO DETERMINE THE PRESENCE OF NESTING BIRDS.

THE WEATHER FORECAST SHOULD BE CONTINUALLY MONITORED TO ENSURE THAT WORKS ARE UNDERTAKEN ONLY DURING
FAVOURABLE WEATHER CONDITIONS.

COMPLETE THE WORKS WITH MINIMAL AVOIDABLE INTERRUPTIONS ONCE THEY COMMENCE.

AW

No

EROSION AND SEDIMENT CONTROL

ALL CONSTRUCTION EQUIPMENT AND MATERIALS (IMPORTED OR EXCAVATED) MUST BE STORED AT LEAST 30 m AWAY FROM
ANY WATERBODY IN A STABLE AREA ABOVE THE ACTIVE FLOODPLAIN, OR IN A DESIGNATED STAGING/STORAGE AREA.
IN THE EVENT OF AN UNEXPECTED STORM, ALL UNFIXED ITEMS THAT HAVE THE POTENTIAL TO CAUSE A SPILL OR AN
OBSTRUCTION TO FLOW MUST BE MOVED A STABLE AREA ABOVE ACTIVE FLOODPLAIN.

STOCKPILES MUST BE LOCATED OUTSIDE THE ISOLATED WORK AREAS.

STABILIZE STOCKPILED SOILS THAT ARE STORED FOR PROLONGED PERIODS WITH THE APPLICATION OF A NURSE CROP AT A
RATE OF 60 kg/ha.

STABILIZE, TEMPORARILY OR PERMANENTLY, ANY DISTURBED AREAS AS WORK PROGRESSES, OR SOON AS CONDITIONS
ALLOW. ON SOILS THAT WILL BE EXPOSED FOR PROLONG PERIODS, TEMPORARILY INSTALL A BIODEGRADABLE EROSION
CONTROL BLANKET ON EXPOSED SOILS, OR APPLY A NURSE CROP AT A RATE OF 60 KG/HA.

MINIMIZE THE AREA OF DISTURBANCE TO THE EXTENT POSSIBLE.

ALL VEGETATION, ADJACENT TO THE WORK AREA, MUST BE PROTECTED AND DELINEATED WITH CONSTRUCTION FENCING
OR TREE PROTECTION BARRIERS.

ALL GRADES IN THE AREA REGULATED BY THE CONSERVATION AUTHORITY MUST BE MAINTAINED OR MATCHED, UNLESS
OTHERWISE AUTHORIZED IN THE APPLICABLE PERMIT.

DELETERIOUS SUBSTANCE CONTROL/SPILL MANAGEMENT

ALL TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES MUST BE INSTALLED PRIOR TO START OF WORKS.
SEDIMENT CONTROLS MUST BE INSPECTED DAILY TO ENSURE THAT THEY ARE IN GOOD REPAIR AND FUNCTIONING AS
INTENDED.

EROSION AND SEDIMENT CONTROLS MUST BE MAINTAINED DURING CONSTRUCTION, AND ANY REQUIRED REPAIRS OR
REPLACEMENTS MUST BE COMPLETED WITHIN 24 HOURS AFTER THEY HAVE BEEN IDENTIFIED DURING THE MONITORING.
EROSION AND SEDIMENT CONTROLS MAY REQUIRE PERIODIC ADJUSTMENTS TO REFLECT CHANGING SITE CONDITIONS. THE
CONTRACTOR WILL BE RESPONSIBLE FOR THESE ADJUSTMENTS TO ENSURE PROPER FUNCTION.
ANY CHANGES TO THE EROSION AND SEDIMENT CONTROL PLAN BEYOND MINOR ADJUSTMENTS MUST BE APPROVED BY THE
CONTRACT ADMINISTRATOR.

ADDITIONAL EROSION AND SEDIMENT CONTROL SUPPLIES MUST BE KEPT ON SITE IN ORDER TO FACILITATE IMMEDIATE
REPAIRS AND/OR UPGRADES AS NEEDED.

ALL TEMPORARY SEDIMENT CONTROLS MUST BE REMOVED AFTER THE CONTRACT ADMINISTRATOR DEEMS THE SITE TO BE
STABLE.

1.

2.

4,

5

WORK AREA ISOLATION

PREVENT THE RELEASE OF SEDIMENT, SEDIMENT-LADEN WATER, RAW CONCRETE, CONCRETE LEACHATE OR ANY OTHER
DELETERIOUS SUBSTANCES INTO ANY WATERBODY, RAVINE OR STORM SEWER SYSTEM.

ENSURE EQUIPMENT AND MACHINERY ARE IN GOOD OPERATING CONDITION (POWER WASHED), FREE OF LEAKS, EXCESS
OIL, AND GREASE.

NO EQUIPMENT REFUELLING OR SERVICING SHOULD BE UNDERTAKEN WITHIN 30 m OF ANY WATERCOURSE OR SURFACE
WATER DRAINAGE.

A SPILL CONTAINMENT KIT MUST BE READILY ACCESSIBLE ON SITE IN THE EVENT OF A RELEASE OF A DELETERIOUS
SUBSTANCE TO THE ENVIRONMENT. ONSITE STAFF MUST BE TRAINED IN ITS USE.
THE CONTRACT ADMINISTRATOR MUST BE NOTIFIED IMMEDIATELY IN THE EVENT OF A SPILL OF DELETERIOUS SUBSTANCE.

1.

2.

3.

ALL WORK IN ISOLATED WORK AREAS MUST BE COMPLETED IN THE DRY. AN ADEQUATE NUMBER OF PUMPS MUST BE USED
FOR UNWATERING.

THE UNWATERING DISCHARGE LOCATION MUST BE LOCATED AT LEAST 30 M FROM ANY WATERCOURSE OR WETLAND IN AN
AREA WITH DENSE VEGETATIVE GROUNDCOVER, AND WHERE THE DISCHARGE CAN RETURN TO THE WATERBODY
DOWNSTREAM OF THE WORK AREA OVER THE GROUNDCOVER.

FISH MUST BE REMOVED FROM THE WORK AREA ONCE ISOLATED. FISH SALVAGE MUST BE COMPLETED BY A QUALIFIED
TECHNICIAN WITH A LICENSE FROM THE ONTARIO MINISTRY OF NATURAL RESOURCES AND FORESTRY.
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CONSTRUCTION NOTES POTTED PLANTINGS SPECIES AND QUANTITIES
1. VEGETATED ROCK BUTTRESS TO BE INSTALLED IN LIFTS. COMMON NAME SPECIES QUANTITY CONDITION
2. TOE STONES TO BE EMBEDDED INTO CHANNEL BED. RED OSIER DOGWOOD  Salix discolor XX 1 m ht. POTTED
3. INSTALL PLANTS 1 m O/C IN EACH LAYER. SANDBAR WILLOW Salix exigua XX 1 m ht. POTTED
4. LATERALLY STAGGER EACH SUCCESSIVE LAYER OF SHINING WILLOW Salix lucida XX 1 m ht. POTTED

PLANTS TO AVOID VERTICAL STACKING.

POTTED PLANTS . 1000 mm ~ LIVE STAKE
(APPROX. 50% TO BE EXPOSED)
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KEY MAP

N.T.S.

GENERAL NOTES

1. ALL CONTRACT DRAWINGS, SPECIFICATIONS AND APPLICABLE PERMITS MUST BE KEPT ON SITE DURING CONSTRUCTION
FOR REFERENCE.

2. THE CONTRACTOR MUST NOTIFY THE CONTRACT ADMINISTRATOR AND CONSERVATION AUTHORITY OF THE INTENT TO
COMMENCE WORK AT LEAST 48 HOURS IN ADVANCE.

3. THE CONTRACTOR IS RESPONSIBLE FOR ALL UTILITY LOCATES.
4. LAYOUT MUST BE REVIEWED AND APPROVED BY THE CONTRACT ADMINISTRATOR.

TIMING OF WORKS

1. WORKS SHALL BE COMPLETED BETWEEN JULY 1ST TO MARCH 31ST.

2. TREE CLEARING SHOULD BE COMPLETED OUTSIDE THE BIRD NESTING SEASON TO COMPLY WITH THE FEDERAL MIGRATORY
BIRDS CONVENTION ACT. ANY TREES THAT REQUIRE REMOVAL OUTSIDE OF THIS TIMING WINDOW MUST FIRST BE
INSPECTED BY A QUALIFIED BIOLOGIST TO DETERMINE THE PRESENCE OF NESTING BIRDS.

3. THE WEATHER FORECAST SHOULD BE CONTINUALLY MONITORED TO ENSURE THAT WORKS ARE UNDERTAKEN ONLY DURING
FAVOURABLE WEATHER CONDITIONS.

4. COMPLETE THE WORKS WITH MINIMAL AVOIDABLE INTERRUPTIONS ONCE THEY COMMENCE.

SITE AND MATERIAL MANAGEMENT

1. ALL CONSTRUCTION EQUIPMENT AND MATERIALS (IMPORTED OR EXCAVATED) MUST BE STORED AT LEAST 30 m AWAY FROM
ANY WATERBODY IN A STABLE AREA ABOVE THE ACTIVE FLOODPLAIN, OR IN A DESIGNATED STAGING/STORAGE AREA.

2. IN THE EVENT OF AN UNEXPECTED STORM, ALL UNFIXED ITEMS THAT HAVE THE POTENTIAL TO CAUSE A SPILL OR AN

OBSTRUCTION TO FLOW MUST BE MOVED A STABLE AREA ABOVE ACTIVE FLOODPLAIN.

STOCKPILES MUST BE LOCATED OUTSIDE THE ISOLATED WORK AREAS.

STABILIZE STOCKPILED SOILS THAT ARE STORED FOR PROLONGED PERIODS WITH THE APPLICATION OF A NURSE CROP AT A

RATE OF 60 kg/ha.

5. STABILIZE, TEMPORARILY OR PERMANENTLY, ANY DISTURBED AREAS AS WORK PROGRESSES, OR SOON AS CONDITIONS

ALLOW. ON SOILS THAT WILL BE EXPOSED FOR PROLONG PERIODS, TEMPORARILY INSTALL A BIODEGRADABLE EROSION

CONTROL BLANKET ON EXPOSED SOILS, OR APPLY A NURSE CROP AT A RATE OF 60 KG/HA.

MINIMIZE THE AREA OF DISTURBANCE TO THE EXTENT POSSIBLE.

ALL VEGETATION, ADJACENT TO THE WORK AREA, MUST BE PROTECTED AND DELINEATED WITH CONSTRUCTION FENCING

OR TREE PROTECTION BARRIERS.

8. ALL GRADES IN THE AREA REGULATED BY THE CONSERVATION AUTHORITY MUST BE MAINTAINED OR MATCHED, UNLESS
OTHERWISE AUTHORIZED IN THE APPLICABLE PERMIT.

EROSION AND SEDIMENT CONTROL

1. ALL TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES MUST BE INSTALLED PRIOR TO START OF WORKS.
2. SEDIMENT CONTROLS MUST BE INSPECTED DAILY TO ENSURE THAT THEY ARE IN GOOD REPAIR AND FUNCTIONING AS

AW

No

INTENDED.

3. EROSION AND SEDIMENT CONTROLS MUST BE MAINTAINED DURING CONSTRUCTION, AND ANY REQUIRED REPAIRS OR
REPLACEMENTS MUST BE COMPLETED WITHIN 24 HOURS AFTER THEY HAVE BEEN IDENTIFIED DURING THE MONITORING.

4. EROSION AND SEDIMENT CONTROLS MAY REQUIRE PERIODIC ADJUSTMENTS TO REFLECT CHANGING SITE CONDITIONS. THE
CONTRACTOR WILL BE RESPONSIBLE FOR THESE ADJUSTMENTS TO ENSURE PROPER FUNCTION.

5. ANY CHANGES TO THE EROSION AND SEDIMENT CONTROL PLAN BEYOND MINOR ADJUSTMENTS MUST BE APPROVED BY THE
CONTRACT ADMINISTRATOR.

6. ADDITIONAL EROSION AND SEDIMENT CONTROL SUPPLIES MUST BE KEPT ON SITE IN ORDER TO FACILITATE IMMEDIATE
REPAIRS AND/OR UPGRADES AS NEEDED.

7. ALL TEMPORARY SEDIMENT CONTROLS MUST BE REMOVED AFTER THE CONTRACT ADMINISTRATOR DEEMS THE SITE TO BE
STABLE.

DELETERIOUS SUBSTANCE CONTROL/SPILL MANAGEMENT

1. PREVENT THE RELEASE OF SEDIMENT, SEDIMENT-LADEN WATER, RAW CONCRETE, CONCRETE LEACHATE OR ANY OTHER
DELETERIOUS SUBSTANCES INTO ANY WATERBODY, RAVINE OR STORM SEWER SYSTEM.

2. ENSURE EQUIPMENT AND MACHINERY ARE IN GOOD OPERATING CONDITION (POWER WASHED), FREE OF LEAKS, EXCESS
OIL, AND GREASE.

3. NO EQUIPMENT REFUELLING OR SERVICING SHOULD BE UNDERTAKEN WITHIN 30 m OF ANY WATERCOURSE OR SURFACE
WATER DRAINAGE.

4. A SPILL CONTAINMENT KIT MUST BE READILY ACCESSIBLE ON SITE IN THE EVENT OF A RELEASE OF A DELETERIOUS
SUBSTANCE TO THE ENVIRONMENT. ONSITE STAFF MUST BE TRAINED IN ITS USE.

5. THE CONTRACT ADMINISTRATOR MUST BE NOTIFIED IMMEDIATELY IN THE EVENT OF A SPILL OF DELETERIOUS SUBSTANCE.

WORK AREA ISOLATION

1. ALL WORK IN ISOLATED WORK AREAS MUST BE COMPLETED IN THE DRY. AN ADEQUATE NUMBER OF PUMPS MUST BE USED
FOR UNWATERING.

2. THE UNWATERING DISCHARGE LOCATION MUST BE LOCATED AT LEAST 30 M FROM ANY WATERCOURSE OR WETLAND IN AN
AREA WITH DENSE VEGETATIVE GROUNDCOVER, AND WHERE THE DISCHARGE CAN RETURN TO THE WATERBODY
DOWNSTREAM OF THE WORK AREA OVER THE GROUNDCOVER.

3. FISH MUST BE REMOVED FROM THE WORK AREA ONCE ISOLATED. FISH SALVAGE MUST BE COMPLETED BY A QUALIFIED
TECHNICIAN WITH A LICENSE FROM THE ONTARIO MINISTRY OF NATURAL RESOURCES AND FORESTRY.
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BLANKET AND RIPARIAN SEED MIX

,

100% BIODEGRADABLE EROSION CONTROL

LIVE STAKE (TYP.)
_\ MIN. 1000 mm

OF DISTURBANCE

150 mm

© NATIVE - - ™
SOIL

°°o o ©

. o

STRAW MULCH AND RIPARIAN

SEED MIX TO EXTEND TO LIMIT

3 XX mm OF DISTURBANCE
BANKFULL
__________ BANKFULLLEVEL , A
N WAl
f/"jT(v)PSOIL/: % 150 mm
MIX OF XX mm : f,{;:”vf-.-‘y. ///‘//
KEY STONES RIVERSTONE o, 2 o - IO AN
N mm N ’ JUNATIVE .
X ~ -NATIVE . soIL
MECHANICALLY COMPACTED - solL LT
TO PREVENT FLOW THROUGH T | :
CROSS SECTION
ALTERNATING CASCADE OLK,TES,R%EQ%KESE
N.T.S. 40% XX mm RIVERSTONE
20% XX mm RIVERSTONE
40% NATIVE MATERIAL
TYPICAL POOL
CHANNEL CROSS SECTIONS
N.T.S.
FLOW l
VARIABLE WIDTH VARIABLE WIDTH EX. CHANNEL
BANK
150 mm DIA.
- UNTREATED
5150 mm DIA.
] "/ UNTREATED 0 CEDAR LOG
f Y CEDAR LOG
VARIES — 0
\ , / ALL MATERIALS ARE TO BE EX. CH
150 mm DIA. M O O/ 1300 mm MECHANICALLY COMPACTED ANNEL BEp
UNTREATED TO PREVENT FLOW THROUGH 70 % XX - XX mm DIAMETER
CEDAR LOG o — - / RIVERSTONE
+— } LOGS TO BE 00 mm LOG POSTS TO BE EMBEDDED 30 % GRANULAR 'B'
LOG POSTS TOBE — CHANNEL BED 500 mm EMBEDDED IN IN CHANNEL BED 500 mm MIN.
EMBEDDED IN i BANK 300 mm MIN.
CHANNEL BED
500 mm MIN.

CROSS SECTION

INSTALLATION NOTES

1.

2.
3.
4.

TO BE INSTALLED USING HAND LABOUR.

USE ONLY UNTREATED CEDAR LOGS WITH A DIAMETER OF 150 mm.

SECURE EACH COURSE OF CHECK DAM TO THE PRECEDING COURSE WITH LARGE SPIKES OR REBARS.
ENDS OF CHECK DAM LOGS ARE TO EMBEDDED INTO THE EXISTING CHANNEL BANKS A MINIMUM OF 300mm.

70 % XX - XX mm DIAMETER
RIVERSTONE
30 % GRANULAR 'B'

PROFILE

NOTE: POTENTIAL BED TREATMENT OPTION AS AN ALTERNATIVE TO THE ALTERNATING CASCADE TREATMENT (SEE SHEET GEO-1 PLANFORM FOR LOCATION). CHECK DAM LOCATIONS TO BE FIELD FIT.

WOOD REINFORCED CHECK DAM - OPTIONAL TREATMENT

N.T.S
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KEY MAP

N.T.S.

GENERAL NOTES

1. ALL CONTRACT DRAWINGS, SPECIFICATIONS AND APPLICABLE PERMITS MUST BE KEPT ON SITE DURING CONSTRUCTION
FOR REFERENCE.

2. THE CONTRACTOR MUST NOTIFY THE CONTRACT ADMINISTRATOR AND CONSERVATION AUTHORITY OF THE INTENT TO
COMMENCE WORK AT LEAST 48 HOURS IN ADVANCE.

3. THE CONTRACTOR IS RESPONSIBLE FOR ALL UTILITY LOCATES.
4. LAYOUT MUST BE REVIEWED AND APPROVED BY THE CONTRACT ADMINISTRATOR.

TIMING OF WORKS

1. WORKS SHALL BE COMPLETED BETWEEN JULY 1ST TO MARCH 31ST.

2. TREE CLEARING SHOULD BE COMPLETED OUTSIDE THE BIRD NESTING SEASON TO COMPLY WITH THE FEDERAL MIGRATORY
BIRDS CONVENTION ACT. ANY TREES THAT REQUIRE REMOVAL OUTSIDE OF THIS TIMING WINDOW MUST FIRST BE
INSPECTED BY A QUALIFIED BIOLOGIST TO DETERMINE THE PRESENCE OF NESTING BIRDS.

3. THE WEATHER FORECAST SHOULD BE CONTINUALLY MONITORED TO ENSURE THAT WORKS ARE UNDERTAKEN ONLY DURING
FAVOURABLE WEATHER CONDITIONS.

4. COMPLETE THE WORKS WITH MINIMAL AVOIDABLE INTERRUPTIONS ONCE THEY COMMENCE.

SITE AND MATERIAL MANAGEMENT

1. ALL CONSTRUCTION EQUIPMENT AND MATERIALS (IMPORTED OR EXCAVATED) MUST BE STORED AT LEAST 30 m AWAY FROM
ANY WATERBODY IN A STABLE AREA ABOVE THE ACTIVE FLOODPLAIN, OR IN A DESIGNATED STAGING/STORAGE AREA.

2. IN THE EVENT OF AN UNEXPECTED STORM, ALL UNFIXED ITEMS THAT HAVE THE POTENTIAL TO CAUSE A SPILL OR AN

OBSTRUCTION TO FLOW MUST BE MOVED A STABLE AREA ABOVE ACTIVE FLOODPLAIN.

STOCKPILES MUST BE LOCATED OUTSIDE THE ISOLATED WORK AREAS.

STABILIZE STOCKPILED SOILS THAT ARE STORED FOR PROLONGED PERIODS WITH THE APPLICATION OF A NURSE CROP AT A

RATE OF 60 kg/ha.

5. STABILIZE, TEMPORARILY OR PERMANENTLY, ANY DISTURBED AREAS AS WORK PROGRESSES, OR SOON AS CONDITIONS

ALLOW. ON SOILS THAT WILL BE EXPOSED FOR PROLONG PERIODS, TEMPORARILY INSTALL A BIODEGRADABLE EROSION

CONTROL BLANKET ON EXPOSED SOILS, OR APPLY A NURSE CROP AT A RATE OF 60 KG/HA.

MINIMIZE THE AREA OF DISTURBANCE TO THE EXTENT POSSIBLE.

ALL VEGETATION, ADJACENT TO THE WORK AREA, MUST BE PROTECTED AND DELINEATED WITH CONSTRUCTION FENCING

OR TREE PROTECTION BARRIERS.

8. ALL GRADES IN THE AREA REGULATED BY THE CONSERVATION AUTHORITY MUST BE MAINTAINED OR MATCHED, UNLESS
OTHERWISE AUTHORIZED IN THE APPLICABLE PERMIT.

EROSION AND SEDIMENT CONTROL

1. ALL TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES MUST BE INSTALLED PRIOR TO START OF WORKS.
2. SEDIMENT CONTROLS MUST BE INSPECTED DAILY TO ENSURE THAT THEY ARE IN GOOD REPAIR AND FUNCTIONING AS

AW

No

INTENDED.

3. EROSION AND SEDIMENT CONTROLS MUST BE MAINTAINED DURING CONSTRUCTION, AND ANY REQUIRED REPAIRS OR
REPLACEMENTS MUST BE COMPLETED WITHIN 24 HOURS AFTER THEY HAVE BEEN IDENTIFIED DURING THE MONITORING.

4. EROSION AND SEDIMENT CONTROLS MAY REQUIRE PERIODIC ADJUSTMENTS TO REFLECT CHANGING SITE CONDITIONS. THE
CONTRACTOR WILL BE RESPONSIBLE FOR THESE ADJUSTMENTS TO ENSURE PROPER FUNCTION.

5. ANY CHANGES TO THE EROSION AND SEDIMENT CONTROL PLAN BEYOND MINOR ADJUSTMENTS MUST BE APPROVED BY THE
CONTRACT ADMINISTRATOR.

6. ADDITIONAL EROSION AND SEDIMENT CONTROL SUPPLIES MUST BE KEPT ON SITE IN ORDER TO FACILITATE IMMEDIATE
REPAIRS AND/OR UPGRADES AS NEEDED.

7. ALL TEMPORARY SEDIMENT CONTROLS MUST BE REMOVED AFTER THE CONTRACT ADMINISTRATOR DEEMS THE SITE TO BE
STABLE.

DELETERIOUS SUBSTANCE CONTROL/SPILL MANAGEMENT

1. PREVENT THE RELEASE OF SEDIMENT, SEDIMENT-LADEN WATER, RAW CONCRETE, CONCRETE LEACHATE OR ANY OTHER
DELETERIOUS SUBSTANCES INTO ANY WATERBODY, RAVINE OR STORM SEWER SYSTEM.

2. ENSURE EQUIPMENT AND MACHINERY ARE IN GOOD OPERATING CONDITION (POWER WASHED), FREE OF LEAKS, EXCESS
OIL, AND GREASE.

3. NO EQUIPMENT REFUELLING OR SERVICING SHOULD BE UNDERTAKEN WITHIN 30 m OF ANY WATERCOURSE OR SURFACE
WATER DRAINAGE.

4. A SPILL CONTAINMENT KIT MUST BE READILY ACCESSIBLE ON SITE IN THE EVENT OF A RELEASE OF A DELETERIOUS
SUBSTANCE TO THE ENVIRONMENT. ONSITE STAFF MUST BE TRAINED IN ITS USE.

5. THE CONTRACT ADMINISTRATOR MUST BE NOTIFIED IMMEDIATELY IN THE EVENT OF A SPILL OF DELETERIOUS SUBSTANCE.

WORK AREA ISOLATION

1. ALL WORK IN ISOLATED WORK AREAS MUST BE COMPLETED IN THE DRY. AN ADEQUATE NUMBER OF PUMPS MUST BE USED
FOR UNWATERING.

2. THE UNWATERING DISCHARGE LOCATION MUST BE LOCATED AT LEAST 30 M FROM ANY WATERCOURSE OR WETLAND IN AN
AREA WITH DENSE VEGETATIVE GROUNDCOVER, AND WHERE THE DISCHARGE CAN RETURN TO THE WATERBODY
DOWNSTREAM OF THE WORK AREA OVER THE GROUNDCOVER.

3. FISH MUST BE REMOVED FROM THE WORK AREA ONCE ISOLATED. FISH SALVAGE MUST BE COMPLETED BY A QUALIFIED
TECHNICIAN WITH A LICENSE FROM THE ONTARIO MINISTRY OF NATURAL RESOURCES AND FORESTRY.
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DEAD STAKES (500 mm IN LENGTH)

DEAD STAKES (500 mm IN LENGTH)

LIVE STAKES

LIVE STAKES (SEE TYP.)

BRUSH (50 mm - 100 mm
THICK WHEN COMPRESSED)

’A.“_‘"

Y
AN

A

=
<A

150 mm

Q)

— &

——

~ 80% OF STAKE

LIVE STAKE ONE OR
TWO YEARS AFTER
LIVE STAKE INSTALLATION
/» SOIL SURFACE

SPECIES AND QUANTITIES

COMMON NAME

SCIENTIFIC NAME QTY CONDITION

RED OSIER DOGWOOD Cornus stolonifera XX 1 m, BARE ROOT

PUSSY WILLOW Salix discolor XX 1 m, BARE ROOT

SANDBAR WILLOW Salix exigua XX 1 m, BARE ROOT
NOTES

Pobdp =

AFTER HARVESTING AND IMMEDIATELY BEFORE INSTALLATION.

5. LIVE STAKES SHOULD NOT BE STORED FOR A PERIOD LONGER THAN 2 DAYS, UNLESS THEY ARE

BEING SOAKED.

6. THE CONTRACTOR SHALL PROTECT PLANT MATERIALS FROM DRYING FROM THE TIME OF

HARVEST UNTIL INSTALLED.

7. LIVE STAKES ARE TO BE A MINIMUM OF 25 mm IN DIAMETER AND CUT TO A LENGTH OF 1000 mm.

8. CUT ANGLE AT THE BOTTOM OF THE STAKE AND FLAT ON THE TOP.
9. TRIMALL SIDE BRANCHES WHILE TAKING CARE NOT TO DAMAGE THE BARK.

10. INSTALL STAKES WITH BUDS POINTING UPWARDS AND THICKER STEM IN THE BED.

11. LIVE STAKES SHOULD BE INSTALLED USING A LARGE RUBBER MALLET.
12. 80% OF THE STAKE IS TO BE BELOW SURFACE.
13. TAMP THE LIVE STAKE INTO THE GROUND AT RIGHT ANGLE TO THE SURFACE.

14. IN COMPACT SOIL A PILOT HOLE SHOULD BE USED TO LIMIT DAMAGE TO THE STAKES.

15. IF USING A PILOT HOLE REPACK SOIL AROUND THE LIVE STAKE.

16. LIVE STAKES SHOULD STAND FIRM FROM THE SOIL FOLLOWING INSTALLATION.
17. ALL STAKES NOT PLANTED TO THE SPECIFICATIONS ABOVE WILL BE REPLACED AT THE

CONTRACTOR'S EXPENSE.

LIVE STAKE

N.T.S.

QUANTITY TO BE DETERMINED BASED ON AREA OF DISTURBANCE TO BE RESTORED
LIVE STAKES SHOULD BE FROM AT MINIMUM 2-YEAR OLD STOCK.
LIVE STAKES ARE TO BE INSTALLED AT A DENSITY OF 3 STAKES PER SQUARE METRE.

LIVE STAKES SHOULD BE PRE-SOAKED (SUBMERGED IN WATER) FOR AT LEAST 24 HOURS

COIR TWINE
BRUSH (50 mm - 100 mm
IR TWINE
THICK WHEN COMPRESSED) co
XX mm DIAMETER TOE STONE
LOW WATER LEVEL
CHANNEL BED XX mm DIAMETER TOE STONE

NOTES
1. LIVE BRANCHES TO CONSIST OF WILLOW AND DOGWOOD SPECIES, APPROXIMATELY 1 m IN LENGTH AND 50 mm -

100 mm IN WIDTH.
2. BRANCHES TO BE KEPT IN MOIST AND COLD UNTIL INSTALLATION.
3. BRUSH MATTRESS TO BE INSTALLED WHILE BRANCHES ARE DORMANT.
4. BRANCHES TO BE PLACED ON SLOPE WITH BUTT END TOWARDS VALLEY FLOOR AND PUSHED INTO SOIL.
5. BRANCHES MUST BE FLEXIBLE ENOUGH TO CONFORM TO THE SLOPE SURFACE IRREGULARITIES.
6. POUND DEAD STAKES TO HALF THEIR LENGTH INTO SOIL BETWEEN BRANCHES. TIE COIR TWINE AROUND DEAD

STAKES AND TIGHTLY OVER BRANCHES. USE A CLOVE HITCH TO SECURE STAKES. POUND STAKES INTO SLOPE TO

COMPRESS BRANCHES AGAINST GROUND.
7. TAMP LIVE STAKES BETWEEN DEAD STAKES.
8. FILL VOIDS BETWEEN BRANCHES OF THE BRUSH MATTRESS WITH SOIL TO PROMOTE ROOTING.

BRUSH MATTRESS
N.T.S.
VARIABLE WIDTH (SEE PLAN) VARIABLE WIDTH (SEE PLAN) VARIABLE WIDTH (SEE PLAN)
100% BIODEGRADABLE EROSION CONTROL BLANKET,
TOPSOIL AND MEADOW MARSH SEED MIX
I
[
I
MAX. WATER LEVEL 4&\\\.‘ /QJ /j AL/ yur? 58 2 2
Nz =
NIAR - ; ot ".‘ ¢
A ' OPSOIL 57 =
SN BT e CIVES STAKES

)

30 % TOPSOIL
40 % GRANULAR 'B'

POCKET WETLAND
N.T.S.

o

30% XX - XX mm RIVERSTONE .+

EROSION CONTROL BLANKET SPECIFICATIONS

OF THE NATIVE SEED MIX.

400 g/m? (12 oz.lyd?).

1. ABIODEGRADABLE EROSION CONTROL BLANKET (ECB) SHALL BE INSTALLED ON ALL
DISTURBED NATURAL SURFACES FOLLOWING THE PLACEMENT OF TOPSOIL AND APPLICATION

2. THE ECB MUST BE CONSTRUCTED OF 100% WOVEN COCONUT FIBRE (E.G., COIR) OR STRAW
MAT WITHIN A GEOJUTE NETTING (TOP AND BOTTOM) WITH BIODEGRADABLE THREAD.
NON-BIODEGRADABLE MATERIAL INCLUDING POLYPROPELENE OR PLASTICS WITH A
BIODEGRADABLE RATING ARE NOT ACCEPTABLE. THE MINIMUM WEIGHT OF THE ECB MUST BE

3. TO INSTALL, THE ECB MUST BE UNROLLED DOWNSLOPE OR IN DIRECTION OF WATER FLOW.
ADJACENT ECBS SHOULD OVERLAP A MINIMUM OF 150 mm ALONG THE EDGES. AT THE END
OF EACH ROLL, FOLD BACK 100 mm TO 200 mm OF THE ECB. OVERLAP THIS 100 mm TO 200 mm
OVER THE START OF THE NEXT ROLL. SECURE THE TWO LAYERS TO THE GROUND SECURELY.

4. BIODEGRADABLE OR TAPERED WOODEN STAKES SHALL BE USED TO SECURE THE BLANKET.
STAKES SHALL BE INSTALLED AT THE SPACING RECOMMENDED BY THE ECB MANUFACTURER
TO PREVENT SURFACE RUNOFF FROM ERODING THE UNDERLYING SOIL.

CONSERVATION HALTON EARLY SUCCESSION / RIPARIAN MIX

COMMON NAME

BLACK EYED SUSAN

BLUE VERVAIN

CANADA ANEMONE
CANADA GOLDENROD
LITTLE BLUESTEM
COMMON MILKWEED
FOWL BLUEGRASS
MEADOW/OPEN FIELD SEDGE
NEW ENGLAND ASTER
PATH RUSH

PURPLE STEMMED ASTER
VIRGINS BOWER

WILD BERGAMOT

NOTES

1. APPLY SEED MIX AT A RATE OF 25 kg PER HECTARE.

2. SEEDING SHALL OVERLAP ADJACENT GROUND COVER BY 300 mm.
3. APPLY NURSE CROP AT A RATE OF 25 kg PER HECTARE.

4. WATER SOIL AFTER SEED APPLICATION.

SPECIES % OF MIX
Rudbeckia hirta 5
Verbena hastata 10
Anemone canadensis 1
Solidago canadensis 4
Schizachyrium scoparium 10
Asclepias syriaca 5
Poa palustris 25
Carex granularis 20
Symphyotrichum novae-angliae 1
Juncus tenuis 10
Symphyotrichum puniceum 1
Clematis virginiana 4
Elymus virginicus 4

CONSERVATION HALTON MEADOW MARSH MIX

COMMON NAME

BEBBS SEDGE

BLUE LOBELIA

BLUE VERVAIN

BONESET

DARK GREEN BULRUSH

FOX SEDGE

GRASS LEAVED GOLDENROD
MEADOW / OPEN FIELD SEDGE
PURPLE STEMMED ASTER
SOFT RUSH

SPOTTED JOE PYE WEED
MONKEY FLOWER

STALK GRAIN SEDGE

TALL MANNA GRASS
WOOLGRASS

FOWL BLUEGRASS

NOTES

robd=A

SPECIES

Carex bebbi

Lobelia siphilitica
Verbana hastata
Eupatorium perfoliatum
Scirpus atrovirens
Carex vulpinoidea
Euthamia graminifolia
Carex granularis
Symphyotrichum puniceum
Juncus effusus
Eupatorium maculatum
Mimulus ringens

Carex stipata

Glyceria grandis
Scirpus cyperinus

Poa palustris

APPLY SEED MIX AT A RATE OF 25 kg PER HECTARE.

SEEDING SHALL OVERLAP ADJACENT GROUND COVER BY 300 mm.
APPLY NURSE CROP AT A RATE OF 25 kg PER HECTARE.

WATER SOIL AFTER SEED APPLICATION.

% OF MIX

1
1
15
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GENERAL NOTES

1.

2.

3
4

ALL CONTRACT DRAWINGS, SPECIFICATIONS AND APPLICABLE PERMITS MUST BE KEPT ON SITE DURING CONSTRUCTION
FOR REFERENCE.

THE CONTRACTOR MUST NOTIFY THE CONTRACT ADMINISTRATOR AND CONSERVATION AUTHORITY OF THE INTENT TO
COMMENCE WORK AT LEAST 48 HOURS IN ADVANCE.

. THE CONTRACTOR IS RESPONSIBLE FOR ALL UTILITY LOCATES.

LAYOUT MUST BE REVIEWED AND APPROVED BY THE CONTRACT ADMINISTRATOR.

TIMING OF WORKS

1.
2.

3.

4

WORKS SHALL BE COMPLETED BETWEEN JULY 1ST TO MARCH 31ST.

TREE CLEARING SHOULD BE COMPLETED OUTSIDE THE BIRD NESTING SEASON TO COMPLY WITH THE FEDERAL MIGRATORY
BIRDS CONVENTION ACT. ANY TREES THAT REQUIRE REMOVAL OUTSIDE OF THIS TIMING WINDOW MUST FIRST BE
INSPECTED BY A QUALIFIED BIOLOGIST TO DETERMINE THE PRESENCE OF NESTING BIRDS.

THE WEATHER FORECAST SHOULD BE CONTINUALLY MONITORED TO ENSURE THAT WORKS ARE UNDERTAKEN ONLY DURING
FAVOURABLE WEATHER CONDITIONS.

COMPLETE THE WORKS WITH MINIMAL AVOIDABLE INTERRUPTIONS ONCE THEY COMMENCE.

SITE AND MATERIAL MANAGEMENT

AW

No

ALL CONSTRUCTION EQUIPMENT AND MATERIALS (IMPORTED OR EXCAVATED) MUST BE STORED AT LEAST 30 m AWAY FROM
ANY WATERBODY IN A STABLE AREA ABOVE THE ACTIVE FLOODPLAIN, OR IN A DESIGNATED STAGING/STORAGE AREA.

IN THE EVENT OF AN UNEXPECTED STORM, ALL UNFIXED ITEMS THAT HAVE THE POTENTIAL TO CAUSE A SPILL OR AN
OBSTRUCTION TO FLOW MUST BE MOVED A STABLE AREA ABOVE ACTIVE FLOODPLAIN.

STOCKPILES MUST BE LOCATED OUTSIDE THE ISOLATED WORK AREAS.

STABILIZE STOCKPILED SOILS THAT ARE STORED FOR PROLONGED PERIODS WITH THE APPLICATION OF A NURSE CROP AT A
RATE OF 60 kg/ha.

STABILIZE, TEMPORARILY OR PERMANENTLY, ANY DISTURBED AREAS AS WORK PROGRESSES, OR SOON AS CONDITIONS
ALLOW. ON SOILS THAT WILL BE EXPOSED FOR PROLONG PERIODS, TEMPORARILY INSTALL A BIODEGRADABLE EROSION
CONTROL BLANKET ON EXPOSED SOILS, OR APPLY A NURSE CROP AT A RATE OF 60 KG/HA.

MINIMIZE THE AREA OF DISTURBANCE TO THE EXTENT POSSIBLE.

ALL VEGETATION, ADJACENT TO THE WORK AREA, MUST BE PROTECTED AND DELINEATED WITH CONSTRUCTION FENCING
OR TREE PROTECTION BARRIERS.

ALL GRADES IN THE AREA REGULATED BY THE CONSERVATION AUTHORITY MUST BE MAINTAINED OR MATCHED, UNLESS
OTHERWISE AUTHORIZED IN THE APPLICABLE PERMIT.

EROSION AND SEDIMENT CONTROL

ALL TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES MUST BE INSTALLED PRIOR TO START OF WORKS.
SEDIMENT CONTROLS MUST BE INSPECTED DAILY TO ENSURE THAT THEY ARE IN GOOD REPAIR AND FUNCTIONING AS
INTENDED.

EROSION AND SEDIMENT CONTROLS MUST BE MAINTAINED DURING CONSTRUCTION, AND ANY REQUIRED REPAIRS OR
REPLACEMENTS MUST BE COMPLETED WITHIN 24 HOURS AFTER THEY HAVE BEEN IDENTIFIED DURING THE MONITORING.
EROSION AND SEDIMENT CONTROLS MAY REQUIRE PERIODIC ADJUSTMENTS TO REFLECT CHANGING SITE CONDITIONS. THE
CONTRACTOR WILL BE RESPONSIBLE FOR THESE ADJUSTMENTS TO ENSURE PROPER FUNCTION.

ANY CHANGES TO THE EROSION AND SEDIMENT CONTROL PLAN BEYOND MINOR ADJUSTMENTS MUST BE APPROVED BY THE
CONTRACT ADMINISTRATOR.

ADDITIONAL EROSION AND SEDIMENT CONTROL SUPPLIES MUST BE KEPT ON SITE IN ORDER TO FACILITATE IMMEDIATE
REPAIRS AND/OR UPGRADES AS NEEDED.

ALL TEMPORARY SEDIMENT CONTROLS MUST BE REMOVED AFTER THE CONTRACT ADMINISTRATOR DEEMS THE SITE TO BE
STABLE.

DELETERIOUS SUBSTANCE CONTROL/SPILL MANAGEMENT

1.

2.

4,

5

PREVENT THE RELEASE OF SEDIMENT, SEDIMENT-LADEN WATER, RAW CONCRETE, CONCRETE LEACHATE OR ANY OTHER
DELETERIOUS SUBSTANCES INTO ANY WATERBODY, RAVINE OR STORM SEWER SYSTEM.

ENSURE EQUIPMENT AND MACHINERY ARE IN GOOD OPERATING CONDITION (POWER WASHED), FREE OF LEAKS, EXCESS
OIL, AND GREASE.

NO EQUIPMENT REFUELLING OR SERVICING SHOULD BE UNDERTAKEN WITHIN 30 m OF ANY WATERCOURSE OR SURFACE
WATER DRAINAGE.

A SPILL CONTAINMENT KIT MUST BE READILY ACCESSIBLE ON SITE IN THE EVENT OF A RELEASE OF A DELETERIOUS
SUBSTANCE TO THE ENVIRONMENT. ONSITE STAFF MUST BE TRAINED IN ITS USE.

THE CONTRACT ADMINISTRATOR MUST BE NOTIFIED IMMEDIATELY IN THE EVENT OF A SPILL OF DELETERIOUS SUBSTANCE.

WORK AREA ISOLATION

1.

2.

3.

ALL WORK IN ISOLATED WORK AREAS MUST BE COMPLETED IN THE DRY. AN ADEQUATE NUMBER OF PUMPS MUST BE USED
FOR UNWATERING.

THE UNWATERING DISCHARGE LOCATION MUST BE LOCATED AT LEAST 30 M FROM ANY WATERCOURSE OR WETLAND IN AN
AREA WITH DENSE VEGETATIVE GROUNDCOVER, AND WHERE THE DISCHARGE CAN RETURN TO THE WATERBODY
DOWNSTREAM OF THE WORK AREA OVER THE GROUNDCOVER.

FISH MUST BE REMOVED FROM THE WORK AREA ONCE ISOLATED. FISH SALVAGE MUST BE COMPLETED BY A QUALIFIED
TECHNICIAN WITH A LICENSE FROM THE ONTARIO MINISTRY OF NATURAL RESOURCES AND FORESTRY.
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Appendix G
Restoration Design Reference Photos
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Appendix A- BCT-1 Tributary Design Recommendations Photographic Record

Photo 1

Gully erosion mitigation using a combination of materials including straw bales, coir logs, silt sock,
100% biodegradable erosion control blanket and pea gravel (provided as an alternative approach).

AR N T

Photo 2

Gully erosion mitigation using a combination of materials including straw bales, coir logs, silt sock,
100% biodegradable erosion control blanket and pea gravel (provided as an alternative approach).

geomorphix.com | The science of earth + balance.



Photo 3

SWM Pond outlet within a natural gully feature using a rock weir and cascade bed treatment (this
treatment is more extensive than proposed in this project).

Photo 4

4
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z

SWM Pond outlet within a natural gully feature using a rock weir and cascade bed treatment (this
treatment is more extensive than proposed in this project).
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Photo 5

Alternating cascade within a steep gradient channel to attenuate high velocity flows (providing
example of an alternating cascade design approach).

Photo 6

Alternating cascade within a steep gradient channel to attenuate high velocity flows (providing
example of an alternating cascade design approach).
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