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Evaluation .
Category Fair Good Excellent
» 50-70% of bank network-|« 71-80% of bank network « > 80% of bank network
stable stable stable
« Recent signs of bank « Infrequent signs of bank « No evidence of bank
sloughing, slumping or sloughing, slumping or sloughing, slumping or
failumi@ic&i&"ﬁﬁmon failure failure
» Stream bend areas highly |+ Sfream bend afeas + Stream bend areas stable |« Stream bend areas very
unstable unstable « Outer bank height 0.6-0.9 stable
« Outer bank height 1.2 m |. Outer b@nk>'he@ﬁfm9r\ m above stream bank (1.2- |« Height < 0.6 m above
above stream bank 1.2 m above stream ) 1.5 m above stream bank stream (< 1.2 m above
(2.1 m above stream bahk for large mainstem areas) stream bank for. large
bank for large mainstem (1.5-2.1 m above strte/a/ « Bank overhang 0.6-0.8 m mainsterfi areé‘s\)}
areas) bank for Iarge mams . Bankfoverhang % m
» Bank overhang > 0.8-1.0 areas) {
Channel m » Bank overhang O 8-0.9m P
Stability » Young exposed tree roots | Young exposed tree roots | « Exposed s . Exposed tree roots old,
abundant common predomj antty oldand large and woody
» > 6 recent large tree falls |« 4-5 recent large tree falls | large, §maller yourig roots | Generally 0-1 recent large
per stream mile per stream mile scarce, tree falls per stream mile
« 2-3 recent Iarge ree falls
) per str
« Bottom 1/3 of bank is . om 1/3 of bank is « Bottom 1/3 of bank is » Bottom 1/3 of bank is
highly erodible materi genjerally highly erodible generally highly resistant generally highly resistant
« Plant/soil matrix sevérely terial plant/soil matrix or material | plant/soil matrix or
compromised lant/soil matrix material
compromised
- Channel cross-settion is /| » Qhannel cross-section is |« Channel cross-section is « Channel cross-section is
generally trapezoidally- enerally trapezoidally- generally V- or U-shaped generally V- or U-shaped
shaped shaped
Point range oo o1 0O 2 o 3 4 O 5 O e O 7 0O 8 09 010 0O 11
7 = o
« > 75% embedded (> + 50-75% émbedded (60- |+ 25-49% embedded (35- /&n’r@ embeddedness <
85% embedded for large 85% embedded for large 59% embedded for large 25% sand-silt (< 35%  /
mainstem areas) mainstem areas) mainstem areas) embedded for large .~
mainstem areas)
« Few, if any, deep pools « Low to moderate num WModerate number of deep | « High-number-6f deep pools
« Pool substrate of deep pools pool (> 61 cm deep)
composition >81% sand- |« Pool substrate « Pool pubstrate composition (> 122 cm deep for large
silt composition 30589% sand-silt mainstem areas)
60-80% sand-silt « Pool substrate composition
' <30% sand-silt
» Streambed streak marks |+ Sgréambed streak-marks |+ Streambed streak marks - Streambed streak marks
Channel » " w 2 » " w ,,
Scouring/ and/or “banana”-shaped nd/or “banana”-shaped and/or “banana”-shaped and/or “banana”-shaped
Sedimegt sediment deposits séW y sediment deposits sediment deposits absent
7
Deposition common com 7 uncommon
» Fresh, large sand . + Fresh, large sand deposits |« Fresh, large sand deposits
deposits very common in uncommon in channel rare or absent from
channel « Small localized areas of channel
« Moderate to heavy sand . fresh sand deposits along « No evidence of fresh
deposition along major top of low banks sediment deposition on
portion of overbank area overbank
» Point bars present at « Point bars common, « Point bars small and stable, |+ Point bars- feW“anaLkand
most stream bends, moderate to large and well-vegetated and/or stable, well- -vegetate
moderate to large and unstable with high armoured with little or no and/or armoured with little
unstable with high amount of fresh sand fresh sand or no fresh sand
amount of fresh sand / T
Point range oo O1 0 2 O3 O 4 \17&5'36 07 O 8
7
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Evaluation .
Category Poor Fair Good Excellent
/ - Wetted perimeter < 40% |+ Wetted perimeter 40- « Wette imeter 61 35% | « Wetted perimeter > 85%
of bottom channel width 60% of bottom channel of bottom channetwidth of bottom channel width (>
(< 45% for large width (45-65% for large 6-90% for large / 90% for large mainstem
! mainstem areas) mainstem areas) ainstem areas) areas)
» Dominatéd habitat | « Few pools present, riffles | . éaod mix betwéen riffles, - Riffles, runs and pool
type gtrsually runs) and and runs dominant. run?éﬁd’p?)ols habitat present
by’one velocity and depth |+ Velocity and depth « Relatively diverse velocity |« Diverse velocity and depth
stondition (slow and generally slow and and depth of flow of flow present (i.e., slow,
shallow) (for large shallow (for large fast, shallow and deep
mainstem areas, fe mainstem areas, runs water)
riffles present, r and and pools dominant,
ools domi 7 velocity velocity and depth
and depth diversity low) diversity intermediate)
- Riffle substrate « Riffle substrate - Riffle substr « Riffle substrate
composition: composition: composition: good ryix of composition: cobble,
predominantly gravel predominantly small grave}, cobble, and yubble gravel, rubble, boulder mix
Physical with high amount of sand cobble, gravel and sand mat with little sand
Instream + < 5% cobble « 5-24% cobble o 25-4 + > 50% cobble
Habitat I, Riffle depth < 10 cm for |« Riffle depth 10-15 cm for |- Riffle depth 15-20 cm for | - Riffle dm
large mainstem,areas large mainstem areas large mainstem areas large mai
« Large péo'ls generally < « Large pools generally 30- | . Large po lly 46-61 | « Large pools generally > 61
30 cm deep (< 61 cm for 46 cm deep (61-91 cm cm de/efp (91-122 cm cm deep (> 122 cm for
large mainstem areas) for large mainstem large mai ith large mainstem areas) with
and devoid of overhead areas) with little or no some syerhead good overhead
' cover/structure overhead cover/structure | cover/str cover/structure
« Extensive channel « Moderate amount of « Slight amount of channel « No chamnelaiteration or
alteration and/or point channel alteration and/or | alteration and/or slight significant point bar
bar moderate increase in increase in point bar formation/enlargeme
formation/enlargement point bar formation/enlargement
formation/enlargement
- Riffle/Pe0l ratio 0.49:1 ; |« Riffle/Pool ratio 0.5- . Riffle/Pool ratio 0.7-0.89:1 |. Riffle/Pool! ratio 0.0-1.1:1
=1.51¢1 0.69:1; 1.31-1.5:1 ; 1.11-1.3:1
—_| * Summer afternoon water |« Summer afternoon water |« Summer afternoon water » Summer afternoon water
| temperature>—27°C temperature 24-27°C temperature20=24°¢ temperature-<-2026
Point range ODo o1 02 O3 o4 ﬂz(sms o7 os

.

Substr: ing level:
High (> 50%

Substrate fouling level:

Moderate (21-50%)

Substrate fouling level:
Very light (11-20%)

Substrate fouling level:
Rock underside (0-10%)

Brown €olou
TDS: % 150/mg/L

.

Grey colour
TDS: 101-150 mg/L

-

Slightly grey colour
TDS: 50-100 mg/L

Clear flow
TDS: < 50 mg/L

Water Quality

Objects visible to depth
< 0.15m below surface

Objects

vi§ible to depth
0.15-0.5tn be surface

.

Objects visible to depth
0.5-1.0m below surface

.

Objects visible to depth
> 1.0m below surface

Moderate to strong
organic odour

Slight to moderate
organic odour

Slight organic odour

tio a8 )

Point range oo o1 0 2 X 3 O 4 O5 0O 6 o7 0O 8
« Narrow riparian area of » Riparian area « Forgsted buffer generally « Wide (> 60 m) mature
mostly non-woody predominantly wood > 34 m wide along major forested buffer along both
. vegetation but with major localized poftion of both banks banks
Riparian gaps
Habitat
Conditions . « Canopy coverage: 50- « Canopy coverage: » Canopy coverage:
60% shading (30-44% 60-79% shading (45-59% >80% shading (> 60% for
for large mainstem for large mainstem areas) large mainstem areas)
areas) !
Point range oo o1 K 2 O 3 o4 OS5 0o e 00 7
‘Total overall score (0-42) = \O\ ‘ Poor (<13) ‘ Fa/{(13-24)) ‘ Good (25-34) ’ Excellent (>35) '
v \ \u.(_‘__,ﬁ/"/

\
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General Site Characteristics Project Code:

Moy W 20V ';ﬁtreamjkeagﬁg '
' i =

Sunnv Locatio

AV[Se.j AW

Waggyshqgg Subﬁyé%ersﬁé&z

Junation Oiee¥,

Features Site Sketch:
' Reach break

Cross-section
Flow direction

Riffle
L Pool
s Medial bar
mimn - Eroded bank
””””” Undercut bank
EXZXXA Rip rap/stabilization/gabion
-3  Leaning tree

*-%--X  Fence
L.t Culvert/outfall
Swamp/wetland
YYY Grasses
CB Tree
@ Instream log/tree
¥ X ¥ Woody debris
R Station location
D  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 §6 Small boulder
S$2 Sand S§7 Large boulder
S3  Gravel $8 Bimodal
S$4  Small cobble S9 Bedrock/till
§5 large cobble
Other
BM Benchmark EP Erosion pin
BS Backsight RB Rebar
DS Downstream US Upstream

WDJ  Woody debris jam TR Terrace
VWC Valley wall contact FC  Flood chute
BOS  Bottom of slope FP  Flood plain Additional Notes:

TOS  Top of slope KP Knick point

Completed by: A\/ Checked by: _
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Rapid Geomorphic Assessment

Project Code: ¥, i@ t -

Stream/Reach:

toctlons. -

Watershed/ $uhwatershed

Geomorphic Indicator
R R R
-
|

Coarse materials in riffles embedded
Siltation in pools

Evidence of
Aggradation Medial bars
(AD) Accretion on point bars

n Poor longitudinal sorting of bed materials
7

Deposition in the overbank zone

Sum of indices =

Exposed bridge footing(s)

Fxposed sanitary / storm sewer / pipeline / etc.

Elevated storm sewer outfall(s)

Undermined gabion baskets / concrete aprons / etc.

Evidence of

) sewer outlets
Degradation

Scour pools downstream of culverts / storm

Cut face on bar forms

Head cutting due to knick point migration
n Terrace cut through older bar material
n Suspended armour layer visible in bank

u
Channel worn into undisturbed overburden / bedrock
Sum of indices =

Evidence of
Widening
(WI)

Basal scour on both sides of channel through riffle
n Outflanked gabion baskets / concrete walls / etc.
Length of basal scour >50% through subject reach

Exposed length of previously buried pipe / cable / etc.

Evidence of
Planimetric
Form
Adjustment

In Adjustment
0 0.41

Completed by: Checked by: { ‘o]
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Rapld Stream Assessment Technique Project Code: [y { o (OF
Dates How V6 2012 5‘*‘“‘“’ Reach: . “J 16
U ! r - ‘ &
ather YURIVIVON v - e Sudouna
. . 3 . o A A
Fieldstart: |k au S0 Watershed/Subwatershed: | (J( )
Evaluation .
Category Poor Fair Good Excellent
+ < 50% of bank network s /-~5ﬁ—‘70"7<rofba4\qk~n\etwork « 71-80% of bank network + > 80% of bank network
stable stable stable stable
« Recent bank sloughlng\\ « Recent signs of bank « Infrequent signs of bank « No evidence of bank
slumping or failure —sloughing; 's‘rumplng or sloughing, slumping or sloughing, slumping or
frequently observed failure fa|rly common failure failure
« Stream bend areas highly |+ Stream bend areas Y - Stream bend-areas stable « Stream bend areas very
unstable -unstable . Outer’b//nk height 0.6> 0,9 stable
« Quter bank height 1.2 m |. Outer bank helght 0.9- 2ql “above stream bank (132- |« Height < 0.6 m above
above stream bank 1.2 m above stream /1.5 m above stream bank; stream (< 1.2 m above
(2.1 m above stream bank { for large mainstem arggs) stream bank for large
bank for large mainstem (1.5-2.1 m above stream thang 0.6-078 m mainstem.areas)...
areas) bank for large mainstem i . Bank overhang < O 6 ™
» Bank overhang > 0.8-1.0 areas)
Channel m « Bank overhang 0.8-0.9m T
Stability + Young exposed tree roots |+ Young exposed tree roots |« Exposed-treé ro - « Exposed tree roots old,
abundant common predominantly old and™ ..| large and woody
« > 6 recent large tree falls |+ 4-5 recent large tree falls | -'large, smaller young roots '+ Generally 0-1 recent large
per stream mile per stream mile scarce @f tree falls per stream mile
, «+2-3 recent large tree falls _.{
IR pér-stream mile ,w‘
. Bottom 1/3 of bank is  _|-+"Bottom 173 of bank is >~ |« Bottom 1/3 of bank 15 - Bottom 1/3 of bank is
highly erodible material ~ generally highly erodlble | generally highly resistant generally highly resistant
« Plant/soil matrix severely material plant/soil matrix or material | plant/soil matrix or
compromised « Plant/soil matrlx material
“compromised” —
» Channel cross-section is » Channel cross-section is | ‘Channel cross-section 1§ Channel cross-section is
generally trapezoidally- generally trapezoidally- ~generally V- or U-shaped .| generally V- or U-shaped
shaped shaped e
Point range oo o1 g 2 O3 O4 O65 %6[:]7[18 0Oo9 0O0O10 O 11
« > 75% embedded (> « 50-75% embedded (60- |- 25’49% embedded @S\A - Riffle embeddedness <
85% embedded for large 85% embedded for large 5\9% embedded for large ™ 25% sand-silt (< 35%
mainstem areas) mainstem areas) mamstem areas) o embedded for large
mainstem areas)
« Few, if any, deep pools - Low to moderate number |« Moderate” numbeneﬁdeep\ « High number of deep pools
« Pool substrate of deep pools _.pools ' (> 61 cm deep)
composition >81% sand- |+« Pool substrate « Pool substrate composition >(> 122 cm deep for large
silt composition “30 59% sand-silt mainstem areas)
60-80% sand-silt B ="y POOI sUbstrate composition
<30% sand-silt
Chisneel . Streambed streak marks |- Streambed streak marks |+ Streariibed streak’ Triarks. |+ Streambed streak marks
————— and/or “banana”-shaped and/or “banana”-shaped |~ “and/or “banana“-shaped ) and/or “banana”-shaped
Sedimegt sediment deposits sediment deposits _ sediment deposits sediment deposits absent
. common common ‘\.uncommon
Deposition
« Fresh, large sand « Fresh, Iarge sand:- . Fresh Iarge sand deposrts « Fresh, large sand deposits
deposits very common in _deposits- common in uncommon in channel rare or absent from
channel - channel t | « Small localized areas of channel
« Moderate to heavy sand . Small localized areas of /‘ fresh sand deposits along « No evidence of fresh
deposition along major fresh sand deposﬁ:s along top of low banks sediment deposition on
portion of overbank area top of low banks..- overbank
« Point bars present at « Point bars common, « Point bars small and stable «» Point bars few, small and
most stream bends, moderate to large and well-vegetated and/or ¥ +|.. stable, well-vegetated
moderate to large and unstable with high »_armoured with little or no % and/or armoured with little
unstable with high amount of fresh sand fresh sand " or no fresh sand
amount of fresh sand
Point range oo o1 o022 O3 O 4 X5Uﬁ O 7 O 8
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Date: [May_ 2013 [resens T Gl |Projectcode: | P\A(l,(0F
1
Ecvaatlzggleyn Poor Fair Good Excellent
« Wetted perimeter < 40% |- Wetted perimeter 40- - Wettéd perim‘e‘te‘rﬁ%—&S%; « Wetted perimeter > 85%
of bottom channel width 60% of bottom channel of bottom channel width of bottom channe! width (>
(< 45% for large width (45-65% for large (6 90% for large mainstem
mainstem areas) mainstem areas) mainstem areas) areas)
+ Domi Gﬁeﬁw\ « Few pools present, riffles | « Good mix between riffles, « Riffles, runs and pool
W uns) and and runs dominant. runs and pools habitat present
y one velocity and dept « Velocity and depth « Relatively diverse velocity - Diverse velocity and depth
condition (slow and generally slow and and depth of flow of flow present (i.e., slow,
shallow) (for large ‘ shallow (for large fast, shallow and deep
mainstem areas, few /" mainstem areas, runs water)
riffles present, runs and and pools dominant,
'\ pools dominant, veIOC|ty velocity and depth
“anq depth diversity low) diversity intermediate) e,
. Riffle subStrate - Riffle substrate - Riffle substrate ™~ « Riffle substrate
composition: composition: /‘éomposition good mix of composition: cobble,
predominantly gravel predominantly small [ gravel, cobble, and rubble gravel, rubble, boulder mix
Physical with high amount of sand cobble, gravel and sand \ material with little sand
Instream « < 5% cobble = 5-24% cobble +25-49% cobble _ + > 50% cobblemr——
Habitat

Riffle depth < 10 cm for
large mainstem areas

Riffle depth 10-15 c¢m for
large mainstem areas

- Riffle"depth 15-20 cm for
large mainstem areas

Riffle depth > 20 cm for
large mainstem areas

Large pools generally <
30 cm deep (< 61 cm for
large mainstem areas)
and devoid of overhead
cover/structure

Large pools generally 30-
46 cm deep (61-91 cm
for large mainstem
areas) with little or no

« Large pools generally 46-61
cm deep (91-122 cm for
large mainstem areas) with
some overhead
cover/structure

Large"pools generally >.61
cm deep (> 122 cm for |
Iarge mainstem areas) W|th
good overhead
cover/structure

.

Extensive channel
alteration and/or point
bar
formation/enlargement

\

overhead cover/structure
Mg,def’éffe,afﬁ”gunt of
£hannel/alteration and/or
/moderate increase in ‘_,;‘
point bar /
?ormatlon/enlargement

« Slight amount of channel
alteration and/or slight
increase in point bar
formation/enlargement

No channel-alteration or
significant point bar
formation/enlargement

Riffle/Pool ratio 0.29: L5

21.51:1

leﬂe/PooT ratio 0.5-
0.69:1; 1.31-1.5:1

- Riffle/Pool ratio 0.7-0.89:1
; 1.11-1.3:1

Riffle/Pool ratio 0.9-1.1:1

. Sumrﬁeraftemﬁon water
temperature > 27°C

Summer afternoon water

« Summer afternoon water
_ temperature 20-24°C

Summer afternoon water
temperature < 20°C

N

Point range

oo o1 0O 2

temperature 24-27°C
o3 o4 N
V4

~

o5 0O 6

o7 0O 8

Water Quality

Substrate fouling level:
High (> 50%)

Substrate fouling level:
Moderate (21-50%)

« Substrate fouling level:
Very light (11-20%)

Substrate fouling level:
Rock underside (0-10%)

Brown colour
TDS: > 150 mg/L

Grey colour
TDS: 101-150 mg/L

Slightly grey colour
« TDS: 50-100 mg/L

Clear flow
TDS: < 50 mg/L

Objects visible to depth
< 0.15m below surface

Objects visible to depth
0.15-0.5m below surface

» Objects visible to depth
0.5-1.0m below surface

Objects visible to depth
> 1.0m below surface

N

Completed by:

Checked b { ¥ ‘g ;
Y\\” .

« Moderate to strong » Slight to moderate » Slight organic odour « No odour
organic odour organic odour )
Point range oo o1 0O 2 O3 o 4 \g’\sus o7 O 8
- Narrow riparian area of - Riparian area - Forested buffer generally « Wide (> 60 m) mature
mostly non-woody predominantly wooded > 31 m wide along major forested buffer along both
o vegetation but with major localized portion of both banks banks
Riparian gaps
Habitat
Conditions « Canopy coverage: « Canopy coverage: 50- « Canopy coverage: « Canopy coverage:
<50% shading (30% for 60% shading (30-44% 60-79% shading (45-59% >80% shading (> 60% for
large mainstem areas) for large mainstem for large mainstem areas) large mainstem areas)
areas)
Point range Oo o1 132\%3 04 OS5 Ooeée o7
i ~
4
T -
| Total overall score (0-42) = Z’é’,( l Poor (<13) ' @24) " Good (25-34) l Excellent (>35) ;
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GEO

M ORPHIX

Weather: v
Field Staff: Watershed/Subwatershed:
Features Site Sketch: :
= Reach break ‘
X Cross-section
“* Flow direction
P Riffle
D Pool
R Medial bar
HHHH Eroded bank
”””” Undercut bank
EXXEXA Rip rap/stabilization/gabion
=¥ | eaning tree
*-¥-X  Fence
Ld  Culvert/outfall
Swamp/wetland
YVY¥Y Grasses

{I} Tree
@ Instream log/tree
X X ¥ Woody debris
R station location
QY 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 $6 Small boulder
S§2 Sand S$7 Large boulder
S§3  Gravel S8 Bimodal
S$4  Small cobble S9 Bedrock/till
S5 Large cobble

Other
BM Benchmark EP  Erosion pin
BS Backsight RB Rebar
DS Downstream US Upstream
WDJ  Woody debris jam TR Terrace
VWC Valley wall contact FC  Flood chute
BOS Bottom of slope FP  Flood plain
TOS  Top of slope KP  Knick point




Rapid Geomorphic Assessment

fﬂ?eather'

Date: | Moy 0 Jot\'  |str

GEO { MORPHIX
PrOJect Code' (‘N Vo 307

T

85 "¢

. Lm:atlon. o

ﬁem,sjcaff:

Nr)q AV,.SC

Watershed/Subwatershed: |

New Swdlou 4
i Crec

Process

Geomorphic Indicator

Present?

No.

Description

Yes

No

Factor
Value

Evidence of
Aggradation
(AI)

Lobate bar

Coarse materials in riffles embedded

Siltation in pools

Medial bars

Accretion on point bars

NI L

Poor longitudinal sorting of bed materials

NI, iWIN| -

Deposition in the overbank zone

Sum of indices =

Evidence of
Degradation
(DI)

Exposed bridge footing(s)

Exposed sanitary / storm sewer / pipeline / etc.

e

Elevated storm sewer outfall(s)

Undermined gabion baskets / concrete aprons / etc.

Scour pools downstream of culverts / storm sewer outlets

Cut face on bar forms

Head cutting due to knick point migration

Terrace cut through older bar material

WO IN|OV U DWW IN =

Suspended armour layer visible in bank

[u
o

Channel worn into undisturbed overburden / bedrock

Sum of indices =

XL YL

Evidence of
Widening
(WI)

Fallen / leaning trees / fence posts / etc.

Occurrence of large organic debris

Exposed tree roots

Basal scour on inside meander bends

Basal scour on both sides of channel through riffle

Outflanked gabion baskets / concrete walls / etc.

Length of basal scour >50% through subject reach

Exposed length of previously buried pipe / cable / etc.

CiON OOV~ WIN| =

Fracture lines along top of bank

—
o

Exposed building foundation

Sum of indices =

Evidence of
Planimetric
Form
Adjustment
(PI)

Formation of chute(s)

)

Single thread channel to multiple channel

Evolution of pool-riffle form to low bed relief form

Cut-off channel(s)

Formation of island(s)

Thalweg alignment out of phase with meander form

X

\JO\Lﬂ-wasl—‘

Bar forms poorly formed / reworked / removed

l/q

Sum of indices =

[

NNEA VSR RNS

0.4

Additional notes:

Stability Index (SI) = (AI+DI+WI+PD)/4 = | (). 1@

Condition

In Regime In Transition/Stress In Adjustment

SI score =

1 0.00-0.20 0O 0.41

'g_0.21 - 0.40

Checked by: | ! §

Completed by:




Rapid Stream Assessment Technique

GEOlMORPHIX

Project Code:{N (407

Date: May 7, ol Stream/Reach: 30
Weather: | G Location: | New $uosox /
Fleldstaft: | oL pWV, ¢ Watershemub a:bershéé' 1 aretio O N{
Eg:tlsggfyn Poor Fair Good Excellent
« < 50% of rk .« 50-70% of bank network | 71-80% of bank network « > 80% of bank network
stable stable stable stable
« Recent/bank sloughing, « Recent signs of bank « Infrequent signs of bank . No evidence of bank
slumpjng or failure sloughing, slumping or sloughing, slumping or sloughing, slumping or
frequ failure fairly common failure failure
. Stream bend areas highly |« Stream bend areas . « Stream bend areas very
unstable unstable . stable
. Outer bank height 1.2 m |« Outer bank height 0.9- « Height < 0.6 m above
above stream bank 1.2 m above stream stream (< 1.2 m above
(2.1 m above stream bank : stream bank for large
bank for large mainstem (1.5-2.1 m above stream |« Bank dygrhang 0.6<0.8 m mainstem areas)
areas) bank for large mainstem . Bank overhang < 0.6 m
. Bank overhang > 0.8-1.0 areas)
Channel m . Bank overhang 0.8-0.9m
Stability « Young exposed tree roots |- Young exposed tree roots | « Exposed tree roots - Exposed tree roots old,
abundant co predominantly old and large and woody
. > 6 recent large tree falls |+ 4-5 recent large treg falls | large, smaller young roots |+ Generally 0-1 recent large
per stream mile penstream mile scarce tree fails per stream mile
7 . 2-3 recent large tree falils
per stream mile
. « Bottom 1/3 of bank is « Bottom 1/3 of bank is « Bottom 1/3 of bank is
generally highly erodible generally highly resistant generally highly resistant
. material plant/soil matrix or material plant/soil matrix or
« Plant/soil matrix material
v compromised
« Channel cross-section i e nel cross-section is | « Channel cross-section is . Channel cross-section is
generally trapezoidally- gengpally trapezoidally- generally V- or U-shaped generally V- or U-shaped
shaped ped )
Point range oo o1 O 2 )X3D41:|5 o6 O 7 0O 8 09 O 10 O 11
« > 75% gmbedded (> « 50-75% embedded (60- |+ 25-49% embedded (35- . Riffle embeddedness <
85% bedded for large 85% embedded for large 59% embedded for large 25% sand-silt (< 35%
mainstem areas mainstem areas) mainstem areas) embedded for large
mainstem areas)
- Few, if any, deep pools « Low to moderate number L ate number of deep « High number of deep pools
« Pool substrate of deep pools pools (> 61 cm deep)
composition >81% sand- |« Pool substrate « Pool siibstrate composition (> 122 cm deep for large
silt composition 30-5%% sand-silt mainstem areas)
60-80% sand-sil « Pool substrate composition
<30% sand-silt
Ehannal . Streambed streak marks | Streambed streak marks |+ Streambed streak marks .
Scouring] and/or “banana’_’—shaped and/or “banana’.’—shaped and_/or “banana’_’—shaped
Sediment sediment deposits sediment deposits sediment deposits
o common common uncommon
Deposition
- Fresh, large sand « Fresh, large sand » Fresh, large sand deposits .
deposits very common in deposits common in uncommon in channel
channel channel « Small localized areas of
« Moderate to heavy sand . Small localized areas of fresh sand deposits along .
deposition along major fresh sand deposits along | top of low banks
portion of overbank area top of low banks
« Point bars present at « Point bars com pef;™ R0 mall and stable, | - Point bars few, small and
most stream bends, mogderate tok 2 well-vegetated and/or stable, well-vegetated
moderate to large and urfstable wifh hig, armoured withilittle or no and/or armoured with little
unstable with high ampount of firesh sang fresh sand or no fresh sand
amount of fresh sand e
Point range oo o1 0O 2 O3 O 4 ﬁ5l36 07 O 8




GEO{MORPH

oete: [Mow (7, 2017 [Resens ] 0|7 |Project cade: | 0N (6107
[
Evaluation .
Category Poor Fair Good Excellent
\ + Wetted perimeter < 40% |. Wetted perimeter 40- « Wetl périmete? 1-85% |« Wetted perimeter > 85%
. of bottom channel width 60% of bottom channel of Rottom channel width of bottom channel width (>
_ (< 45% for large width (45-65% for large (66-80% for large 90% for large mainstem
mainstem areas) mainstem areas) mainst areas) areas)
. - Few pools present, riffles |« Good mix between riffles, « Riffles, runs and pool
and runs dominant. runs and pools habitat present
« Velocity and depth « Relatively diverse velocity « Diverse velocity and depth
generally slow and and depth of flow of flow present (i.e., slow,
shallow (for large fast, shallow and deep
mainstem areas, runs water)
and pools dominant,
velocity and depth
and depth diversity low) d|ver5|ty /intermediate)
» Riffle substrate . R)f'ﬂé substrate - Riffle substrate « Riffle substrate
composition: “compos:tlon ) composition: good mix of composition: cobble,
predominantly gravel /| predominantly sma!l / gravel, cobble, and rubble gravel, rubble, boulder mix
Physical with high amount of sand cobble, gravel and “§and material with little sand
Instream + < 5% cobble | ¢ 5-24%-eobble=., + 25-49% cobble » > 50% cobble
Habitat « Riffle depth < 10 cm for |+ leﬂe depth 10- 15 cm for |« Riffle depth 15-20 cm for - Riffle depth > 20 cm for
large mainstem areas ;’Iarge mainstem areas large mainstem areas large maingtem areas
« Large poois generally < . L‘ar.gg,,po.ol—s«génerally 30- | - Large pools generally 46-61 | »
30 cm deep (< 61 cm for 46 cm deep (61-91 cm cm deep (91-122 cm for
large mainstem areas) for large mainstem large mainstem areas) with
and devoid of overhead areas) with little or no some overhead
’ cover/structure overhead cover/structure | cover/structure
» Extensive channel « Moderate amount of « Slight amount of channel .
alteration and/or point channel alteration and/or alteration and/or slight
bar moderate increase in increase in point bar
formation/enlargement point bar formation/enlargement
formation/enlargement
« Riffle/Pgol ratio ,49:1 ; « Riffie/Pool ratio 0.5- « Riffle/Pool ratio 0.7-0.89:1 | . Riffle/Pool ratio 0.9-1.1:1
21.51: 0.69:1; 1.31-1.5:1 ; 1.11-1.3:1
+ Summer afternoon water |+ Summer afternoon water | » Qumnjgr afternoon water. .. [ Summer afternoon water
~temperature->-272°C._. temperature 24- 27°C ““““““ ~4~tefiperature 20-24°C temperature < 20°C
Point range Do o1 0O 2 O3 W4 O5 O 6 07 os

7

Water Quality

Substrate fouling level:
High (> 50%)

« Substrate fouling level:
Moderate (21-50%)

Substrate foulin vel:
Very(light (11-20%)

Substrate fouling level:
Rock underside (0-10%)

.

Brown colour
TDS: > 150 mg/L |

o
o GF

colour
» TDS/101-150 mg/L

Slightly grey coiour
TDS: 50-100 mg/L

Clear flow
TDS: < 50 mg/L

Objects visible to depth
< 0.15m below surface

« Objects visible to depth
0.15-0.5m below surface

Objects’visible to th
0.5-14 bel rface

Objects visible to depth
> 1.0m below surface

Moderate to strong
organic odour

« Slight to moderate
organic odour

Slight organic odour

No Gﬁ)ur \B

Point range oo o1 0 2 O3 O 4 X s o6 o7z o8
+ Narrow riparian area of - Riparian area « Forested buffer genera « Wide (> 60 m) mature
mostly non-woody predominantly wooded >/31 m wide along major forested buffer along both
o vegetation but with major localized banks
Riparian _gaps
Habitat ]
Conditions - Canopy coverage: ~Canopy coverage: 50- « Canopy coverage: « Canopy coverage:
<50% shading (30% for hading (30-44% 60-79% shading (45-59% >80% shading (> 60% for
large mainstem argas) for large mainstem areas) large mainstem areas)
Point range oo o1 \?4[15, me o 7

Total overall score (0-42) = 9\\ i

Poor (<13)

] FQ\BM Good (25-34) ] Excellent (>35) ]

Completed by: ;P\ )/\/ Checked by: < %ES
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Appendix F4
Detailed Summaries




GEO M ORPHIX
|
Detailed Geomorphological Assessment Summary
Reach TJ-14-1
Project Number: PN 16107 Date: May 17, 2017
Client: City of Greater Sudbury Length Surveyed (m): 157.4
Location: Lasalle Blvd. # of Cross-Sections: 7
Reach Characteristics
Drainage Area: Not measured Dominant Riparian Vegetation Type: Trees
Geology/Soils: Bedrock Extent of Riparian Cover: Fragmented
Surrounding Land Use: Commercial and residential Width of Riparian Cover: 1-4 Channel widths
Valley Type: Confined Age Class of Riparian Vegetation: Established
Dominant Instream Vegetation Type: Attached algae Extent of Encroachment into Channel: Moderate
Portion of Reach with Vegetation: 60% Density of Woody Debris: Low
Hydrology
Measured Discharge (m3/s): Not Measured Calculated Bankfull Discharge (m3/s): Not Calculated
Modelled 2-year Discharge (m3/s): Not modelled Calculated Bankfull Velocity (m/s): Not Calculated
Modelled 2-year Velocity (m/s): Not modelled
Profile Characteristics Planform Characteristics
Bankfull Gradient (%): 1.37 Sinuosity: 1.21
Channel Bed Gradient (%): 1.50 Meander Belt Width (m): Not measured
Riffle Gradient (%): 2.06 Radius of Curvature (m): Not measured
Riffle Length (m): 50.33 Meander Amplitude (m): Not measured
Riffle-Pool Spacing (m): 0.00 Meander wavelength (m): Not measured
Longitudinal Profile
Distance (m)
1.0 -
) )
z 05 10 30 50 yorer Leves O 90 ~S— 170
\_6797
c 05 -
2 Bankfull Level
© 1.0 4 — s ®
H 15
w
2.0 1
Channel Bed
25 -
Bank Characteristics
Minimum Maximum Average Minimum  Maximum Average
Bank Height (m): 0.4 1.00 0.56
Bank Angle (deg): 20 90 50 Torvane Value (kg/cm?): Not measured
Root Depth (m): 0.10 0.50 0.29 Penetrometer Value (kg/cm?®): Not measured
Root Density (%): 5 80 21 Bank Material (range): Clay to large Boulder
Bank Undercut (m): None None N/A

GEO Morphix Ltd.

Page 10of 3




Cross-Sectional Characteristics

Minimum Maximum Average
Bankfull Width (m): 4.70 6.40 5.66
Average Bankfull Depth (m): 0.37 0.69 0.46
Bankfull Width/Depth (m/m): 7 16 13
Wetted Width (m): 2.70 4.45 3.51
Average Water Depth (m): 0.07 0.43 0.18
Wetted Width/Depth (m/m): 7 46 27
Entrenchment (m): N/A Not measured N/A
Entrenchment Ratio (m/m): N/A Not measured N/A
Maximum Water Depth (m): 0.13 0.56 0.28
Manning's n: 0.04
Photograph at cross section 7 (looking downstream)
Representative Cross-Section 2
Distance (m)
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
0.0
0.5 /
Bankfull Level
~ ) b
s 10 4
® \ Water Level
>
9 \
w 15 =
\-\f\ >
2.0
Substrate Characteristics
Particle Size (mm) Subpavement: Bedrock
Djo : 2.8 Particle shape: Angular to sub-rounded
Dsp : 35.0 Embeddedness (%): 5% and 20%
Dg, : 128.0 Particle range (riffle): Very Coarse Sand to Boulders
Particle Range (pool): Granules to Cobbles
Cumulative Particle Size Distribution
100
90 _—
80 7
70 ',/
T 60 ~
£ //
Y ~
S 40 —
o
3 30 >
a o ~
10
0
1 10 100 1000

Grain size (mm)

GEO Morphix Ltd.
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Channel Thresholds

Flow Competency (m/s): Tractive Force at Bankfull (N/m?): 51.40
for Dso: 1.01 Tractive Force at 2-year flow (N/m?): Not modelled
for Dg,: 1.84 Critical Shear Stress (Ds,) (N/m?): 25.49
Unit Stream Power at Bankfull (W/m?): 79.21

General Field Observations

Channel Description
The reach meanders though a confined valley with a bedrock knob mid-survey. Average bankfull depth and
width were 5.66 m and 0.46 m, respectively. Bank erosion was noted along the edge of the parking lot
along the right bank. Bank material mainly ranged from silt to gravel with some riprap observed
throughout. The downstream section of the survey was mainly a long riffle. Riffle material ranged from
sand to large boulders. A long pool was observed upstream of the bedrock knob. Pool material consisted of
sand, gravel, and small cobbles.

GEO Morphix Ltd. Page 3 of 3




GEO g M ORPHIX
Detailed Geomorphological Assessment Summary
Reach J15
Project Number: PN 16107 Date: May 18, 2017
Client: Fielding Street, Sudbury Length Surveyed (m): 61.1
Location: New Sudbury # of Cross-Sections: 4
Reach Characteristics
Drainage Area: Not measured Dominant Riparian Vegetation Type: Shrubs and grasses
Geology/Soils: Bedrock Extent of Riparian Cover: Fragmented
Surrounding Land Use: Residential Width of Riparian Cover: 4 - 10 Channel widths
Valley Type: Partially confined Age Class of Riparian Vegetation: Mature (>30 years)
Dominant Instream Vegetation Type: Rooted emergent Extent of Encroachment into Channel: None
Portion of Reach with Vegetation: 5% Density of Woody Debris: Low
Hydrology
Measured Discharge (m3/s): 1.10 Calculated Bankfull Discharge (m3/s): 3.80
Modelled 2-year Discharge (m®/s): Not modelled Calculated Bankfull Velocity (m/s): 0.48
Modelled 2-year Velocity (m/s): Not modelled
Profile Characteristics Planform Characteristics
Bankfull Gradient (%): 0.03 Sinuosity: 1.20
Channel Bed Gradient (%): 1.38 Meander Belt Width (m): Not measured
Riffle Gradient (%): 2.24 Radius of Curvature (m): Not measured
Riffle Length (m): 9.23 Meander Amplitude (m): Not measured
Riffle-Pool Spacing (m): N/A Meander wavelength (m): Not measured
Longitudinal Profile
Distance (m)
0 10 20 30 40 50 60
1.0 ‘ ‘ ' ‘ ‘ :
Bankfull Level
E " ¢ L ./ Water Level ®
T 2 _
.g 25 - — —
% 3.0 7\_;—/\/—/\_/"_\—\/'
o Channel Bed
35 -
4.0 -
Bank Characteristics
Minimum Maximum Average Minimum Maximum Average
Bank Height (m): 0.79 1.35 1.02
Bank Angle (deg): 20 90 52 Torvane Value (kg/cmz): Not measured
Root Depth (m): 0.25 1.35 0.87 Penetrometer Value (kg/cm3): Not measured
Root Density (%): 5 20 10 Bank Material (range): Silt and sand (cobbles @ XS4)
Bank Undercut (m): 0.05 0.2 0.13

GEQO Morphix Ltd.
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Cross-Sectional Characteristics

Minimum Maximum Average
Bankfull Width (m): 7.45 8.70 8.13
Average Bankfull Depth (m): 0.81 1.13 0.97
Bankfull Width/Depth (m/m): 7 10 9
Wetted Width (m): 3.60 6.05 4.91
Average Water Depth (m): 0.23 0.55 0.36
Wetted Width/Depth (m/m): 6 27 17
Entrenchment (m): Not measured
Entrenchment Ratio (m/m): Not measured
Maximum Water Depth (m): 0.32 0.80 0.57
Manning's n: 0.035
Photograph at cross section 2 (looking at the left bank)
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Substrate Characteristics
Particle Size (mm) Subpavement: Sand and silt
Dyo : 0.0 Particle shape: Sub-rounded to angular
Dsp : 2.0 Embeddedness (%): 10
Dg, : 110.0 Particle range (riffle): Gravel to boulders
Particle Range (pool): Sand
Cumulative Particle Size Distribution
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Channel Thresholds

Flow Competency (m/s):

Tractive Force at Bankfull (N/m?): 2.85
for Dso: 0.27 Tractive Force at 2-year flow (N/m?): Not modelled
for Dg,: 1.72 Critical Shear Stress (Dso) (N/m?): 1.46

Unit Stream Power at Bankfull (W/m?): 1.38

General Field Observations

Channel Description
This reach meanders through a residential and commercial area with a moderate gradient and sinuosity. This
reach generally had more runs and pools with few riffles. The detailed assessment was completed where
riffle features were available. Average bankfull width and depth were 7.8 m and 0.9 m, respectively. Bank
erosion was evident and undercuts up to 0.20 m were measured. Slumping and leaning trees were also

present. Bank material consisted of silt and sand. Riffle materials ranged from gravel to boulders. Pools
consisted mainly of sand.

Cross Section 3 - Facing Downstream
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