GEo!MORPHlé‘\
f -

Habitat, ¢ ,
A

NA

NiA

Date: . ‘ \\QM \% . ety ] \\% Project Code: i Qk\\{)\ o)
E(\:/aatlgggl?yn Poor Fair Good Excellert )
. Wetted perimeter < 40% |- Wetted perimeter 40- . Wetted perimeter 61-85% < "Wetted perimeter > 85°/?\
of bottom channel width 60% of bottom channel of bottom channel width of bottom channel width (>
(< 45% for large width (45-65% for large (66-90% for large 90% for large mainstem
mainstem areas) ____ mainstem areas) mainstem areas) N\areas) //‘/
Dominated by one habitat | « Few pools present, riffles |+ Good mix between fiffles, |+ RiffiesTansand pool
type (usually runs) and and runs dominant. runs and pools habitat present
by one velocity and depth | « 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, veloci velocity and depth
d depth diversitytow) diversity intermediate)
. Rifﬂé?trbst-ﬁa‘t.e/ . Riffle substrate . Riffle substrate « Riffle substrate
)A, composition: composition: composition: 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% cobble

Riffle depth < 10 cm for
large mainstem areas

Riffle depth 10-15 cm 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
overhead cover/structure

. Large pools generally 46-61
c¢m deep (91-122 cm for
large mainstem areas) with
some overhead

cover/structure

/L?arge pools generally > 61
cm deep (> 122 cm for )

large mainstem areas) with
\ggslwerhead
er/structure

Extensive channel
alteration and/or point
bar
formation/enlargement

Moderate amount of
channel alteration and/or
moderate increase in
point bar
formation/enlargement

formation/enlargeme

% Slight amount of chan
alteration and/or slight
increase in point bar

« No channel alteration or
significant point bar
formation/enlargement

. Riffle/Pool ratio 0.49:1 ;
>1.51:1

Riffle/Pool 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

« Summer afternoon water
temperature > 27°C

Summer afternoon water
temperature 24-27°C

|

Summer afternoon water
temperature 20-24°C

. Summer afternoon water
temperature < 20°C

Point range

oo o1 0O 2

o3 04

Hs5 06

oz O 8

NIK

Water Quality

+ Substrate fouling level:
High (> 50%)

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

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

. Substrate fouling level:

» Brown colour
Ne TDS: > 150 mg/L

« Grey colour
. TDS: 101-150 mg/L

Slightly grey colour
TDS: 50-100 mg/L

Rock underside (0-10%)

« Clear flow
» TDS: < 50 mg/L

« Objects visible to depth
< 0.15m below surface

X 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

« Moderate to strong . Slight to moderate - Slight organic odour { No odour 5
organic odour organic odour e —
Point range oo o1 0O 2 D3ﬁ4 05 0O 6 oz 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 aps
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 ar for large mainstem for large mainstem areas) large mainstem areas)
areas)
Point range oo o1 yzm3 04 065 o6 0O 7
&
yTotaI overall score (0-42) = ;9\\-{ \ Poor (<13) \ { Fair (13-24)\>l Good (25-34) ‘ Excellent (>35) J
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General Site Characteristics

GEO

M ORP

G -

H 1 X

Project Code: [N i(» (o1

v ¥, 201 TR
Snn i) %
| hunnuy | Myiee By :! Sl
1M, 20, b L 1dc
Features | | 1 L
et Reach break | { ]
*—X Cross-section | | ! ! L i ] \ B
™ Flow direction \ Q )
M Riffle I\ N
> Pool ] ae N
B  Medial bar N \ Lk |
i Eroded bank Zg_
““““ Undercut bank N \ e ‘g (»-/)1
Rip rap/stabilization/gabion U , f NV L
Leaning tree ‘(// VLV
Fence B )X/ ; | ‘ %
Culvert/outfall W g2 W\~ ~
Swamp/wetland ) ‘ 7 Ly Nt o
Grasses 3 _“ 7 s
Tree ‘ I ‘.," o< |
Instream log/tree N \4/ ~" | i A
Woody debris 3 / \é:"": T |
Station location | P ) ‘ AL o
Vegetated island ; i ‘ 7
Flow Type / f;} “ 7{31 'y
H1  Standing water
H2  Scarcely perceptible flow
H3  Smooth surface flow
H4  Upwelling e
H5 Rippled
H6 Unbroken standing wave
H7  Broken standing wave A
H8 Chute
H9  Free fall
Substrate ;
S1  Silt §6 Small boulder »
§2 Sand §7 Large boulder
$3  Gravel $8 Bimodal
$4  Small cobble S$9 Bedrock/till
S5 Llarge cobble
Other
BM Benchmark EP Erosion pin
BS Backsight RB Rebar |
DS Downstream US Upstream ! L.
WDJ  Woody debris jam TR Terrace N\ L \ 1, | |
VWC Valley wall contact FC  Flood chute ) N | A= N, | Scale: Sviy
BOS  Bottom of slope FP  Flood plain Additional Notes:
TOS  Top of slope KP  Knick point
Completed by: Checked by:



Rapid Geomorphic Assessment

M‘VJ(

‘mm\ 14 ACIt

Pro;ect Code. VM

F\umw

~Stream lReach. -

™ 07, b

'»w_atérshed/ Subw;gtargheda | \;’ U

Geomorphic Indicator

Process

No.

Description

Yes No

Lobate bar

Coarse materials in riffltes embedded 7

Evidence of

Siltation in pools

Aggradation

Medial bars

(AD)

Accretion on point bars

Poor longitudinal sorting of bed materials

Njojun|ibhlw|Nn|=

Deposition in the overbank zone

3

Sum of indices =

0.29

Exposed bridge footing(s)

5
AN
Exposed sanitary / storm sewer / pipeline / etc. \/

Elevated storm sewer outfall(s)

Undermined gabion baskets / concrete aprons / etc.

Evidence of

Scour pools downstream of culverts / storm sewer outlets

Degradation
(B1)

Cut face on bar forms

A

Terrace cut through older bar material

WIINIOO|N|h | W[N]~

Suspended armour layer visible in bank

—
(=}

Channel worn into undisturbed overburden / bedrock

e

v
Head cutting due to knick point migration \/

&

Sum of indices =

.o

Fallen / leaning trees / fence posts / etc.

Occurrence of large organic debris

N

Exposed tree roots

SARE

Basal scour on inside meander bends

&

Evidence of
Widening

Basal scour on both sides of channel through riffle

(WI)

Outflanked gabion baskets / concrete walls / etc.

Length of basal scour >50% through subject reach

N

Exposed length of previously buried pipe / cable / etc.

YN K

WIo(N|o|n | DA|W[N |-

Fracture lines along top of bank

<

-
(=)

Exposed building foundation

~[>
£
p

Sum of indices = | { ~

Formation of chute(s)

Single thread channel to multiple channel

\

" Evidence of
Planimetric

Evolution of pool-riffle form to low bed relief form

Form

Cut-off channel(s)

Adjustment

Formation of island(s)

(PT)

Thalweg alignment out of phase with meander form

Njoojun|hjWIN|=

Bar forms poorly formed / reworked / removed

SRR RN

Sum of indices = | (D

6.0

Additional notes:

Stability Index (SI) = (AI+DI+WI+PI)/4 =[O G
2

Condition

In Regime In Transition/Stress In Adjustment

SI score =

O 0.00-0.20 0O 0.41

“g( 0.21 - 0.40

Completed by:

Checked by: g ss

"
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Rapld Stream Assessment Technique

GEQtMORPHlx

Pro;ect Code: Py 1pip T

WJ\.U’\ *1(5 »1011

Stream/Reach," -

% 7 \Y

7\u V\V\)U\ Locatwn" _ Qlﬁ,jﬁ \ee Ay W %—\%u){'e r;
¢ ;,( Iy L {p Watershedisuhwatershew ) YC,

Evaluation :

Category Poor Fair - .Good Excellent

« < 50% of bank network « 50-70% of bank network |+ 71-80% of bank network « > 80% of bank network
stable stable stable stable ,

« Recent bank sloughing, « Recght signs of ban& « Infrequent signs of bank - No evidence of bank
slumping or failure slolighing, slumping or sloughing, slumping or sloughing, slumping or
frequently observed failure fairly-eemynon failure failure

« Stream bend areas highly |« @eﬁ;g bend a}és « Stream bend areas stable « Stream bend areas very
unstable uns re~-/ « Outer bank height 0.6-0.9 stable ]

« Outer bank height 1.2 m |« Tk m above stream bank (1.2- |« Height < 0.6 m above
above stream bank 1.5 m above stream bank stream (< 1.2 m above
(2.1 m above stream for large mainstem areas) stream bank for large
bank for large mainstem « Bank overhang 0.6-0.8 m mainstem areas). ... )
areas) . Bank overfiang < 0.6

« Bank overhang > 0.8-1.0 areas) f} //m

Channel m « Bank overhang 0.8-0.9m D
Stability » Young exposed tree roots |« Young exposed tree roots | « « Exposed tree roots old,
abundant common large and woody

+ > 6 recent large tree falls |« 4-5 recent large tree falls « Generally 0-1 recent large
per stream mile per stream mile tree falls per stream mile

« Bottom 1/3 of bank is . « Bottom 1/3 of bank is « Bottom 1/3 of bank is
highly erodible material generally highly resistant generally highly resistant

« Plant/soil matrix severely plant/soil matrix or material | plant/soil matrix or
compromised . material

compromised

» Channel cross-sectiefis) |« Channel cross-section is |+ Channel cross-section is - Channel cross-section is
generally trapezg generally trapezoidally- generally V- or U-shaped generally V- or U-shaped
shaped shaped )

Point range oo o1 0O 2 D3D4X\5 Ooe6 O 7 0O 8 o9 0O 10 O 11

+ > 75% embedded (> « 50-75% embedded (60- |+ 25- 49%—erﬁb’éa@‘ed « Riffle embeddedness <
85% embedded for large 85% embedded for large | 59% % embedded for Iarg _ 25% sand-silt (< 35%
mainstem areas) mainstem areas) malnstem areas) b > embedded for large

e SR s mainstem areas)

» Few, if any, deep pools « Low to moderate number |« Moderate 'number of deep « High number of deep pools

+ Pool substrate of deep pools _-pools .| (> 61cm deep)
composition >81% sand- |« Pool substrate Pool substrate composman "k (> 122 cm deep for large
silt composition 30 59% sand-silt - / mainstem areas)

60-80% sand-silt ~~— e « Pool substrate composition
T <30% sand-silt
Chawirel » Streambed streak marks |« Streambed streak marks |+ Streambed streak marks « Streambed streak- marks.
Scouring/ and/or “banana”-shaped and/or “banana”-shaped and/or “banana”-shaped and/or “banana”-shaped Y
Sedime?\t sediment deposits sediment deposits sediment deposits sediment deposits ab§§nt
Deposition common common uncommon e e

+ Fresh, large sand » Fresh, large sand « Fresh, large sand deposits. |« Fresh, large sand deposits
deposits very common in deposits common in uncommon in channel v, rare or absent from
channel channel « Small localized areas of channel

« Moderate to heavy sand » Small localized areas of fresh sand deposits along « No evxdence of fresh
deposition along major fresh sand deposits along | top of low banks “sedlment deposition on
portion of overbank area top of low banks e -+ 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 -0r no fresh sand
amount of freshsand | | e

Point range Do o1 o2 o3 O 4 DS\}QS 0D7 O 8




GEO!MORPH{?\-

‘Date" , i m | Reach: 1 1 Project Code: I .
=L .L ;1'701? ach: . | JY ; code: | [HOT
Category oor Fair Good Excellent
» Wetted perimeter < 40% |+ Wetted perimeter 40- » Wetted- perlmeter m « Wetted perimeter > 85%
of bottom channel width 60% of bottom channel of” bottom channel width™ N of bottom channel width (>
(< 45% for large width (45-65% for large (QG -90% for Iarge i 90% for large mainstem
mainstem areas) mainstem areas) mainstem- areas) areas)
+ Dominated.by-ene-habitat | « Few pools present, riffles |« Good mix between riffles, « Riffles, runs and pool
type (Usually runs) ahd and runs dominant. runs and pools habitat present
~"by one velocity-and-depth |« 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 f mainstem areas, runs water)
riffles present, runs_and and pools dominant,
pools dominant,velocity velocity and depth
-.and-depth diversity low) diversity intermediate)
» Riffle substrate « Riffle substrate + Riffle substrate™ e, « Riffle substrate
composition: composition: composntton good mix o composition: cobble,
predominantly gravel predominantly small gravel, cobble, and rubbl gravel, rubble, boulder mix
Physical with high amount of sand cobble, gravel and sand material with little sand
Instream « < 5% cobble « 5-24% cobble o 25-49% cobble-- . « > 50% cobble- ..
Habitat . Riffle depth < 10 cm for | - Riffle depth 10-15 cm for | » Riffle depth 15-20 cm for = |« Riffle depth > 20 cm foF ™,
large mainstem areas large mainstem areas large mainstem areas large. mamstem areas P
« Large pools generally < - Large pools generally 30- | « Large pools generally 46- 61 .| » Large pools generally > 61
30 cm deep (< 61 cm for 46 cm deep (61-91 cm cm deep (91-122 cm for [t cm deep (> 122 c¢m for
large mainstem areas) for large mainstem { large mainstem areas) with |} large mainstem areas) with
and devoid of overhead areas) with little or no “some overhead .~ good overhead
cover/structure overhead cover/structure cover/structure . cover/structure
« Extensive channel » Moderate amount of - Slight amount of chanpel » No channel alteration or
alteration and/or point channel alteration and/or | ~alteration and/or slight ™ significant point bar
bar moderate increase in i increase in point bar / formation/enlargement
formatlon/enlargement point bar formatlon/enlargement
formation/enlargement
-"'leﬂe/Pool ratio 0. 49 ‘1) « Riffle/Pool ratio 0.5- . Rn’fle/PooI ratio 0.7-0.89:1 | . Riffle/Pool ratio 0.9-1.1:1
=1.51:1 0.69:1; 1.31-1.5:1 ; 1.11-1.3:1
NQ « Summer afternoon water |« Summer afternoon water |« .Summer afternoon water « Summer afternoon water
|| temperature > 27°C temperature 24-27°C temperature 20-24°C temperature < 20°C
Point range oo o1 0O 2 O3 0O 4 Xsus o7 O 8

Water Quality

Substrate fouling level:
High (> 50%)

. Substrate fouling-level:_
Moderate (21- SOO@M

A

Substrate fouling level:

¥ Very light (11-20%)

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

Brown colour
TDS: > 150 mg/L

. TDS: 101-150 mg/L_—~

50|z
%,
o}
= 2l
}

.

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.swface-~-

Objects visible to depth
> 1.0m below surface

« Moderate to strong » Slight to moderate « Slight organic odour . Nof@\r T
organic odour organic odour e
Point range oo o1 0 2 O3 O 4 ‘XSDG o7z 0O 8
e
» Narrow riparian area of ;,e,-xRiﬁgﬁ}an area_ « Forested buffer generally « Wide (> 60 m) mature
mostly non-woody predominantly N > 31 m wide along major forested buffer along both
. vegetation L_{ but with major Iocahzed‘ portion of both banks banks
Riparian k  GRPE e ————
Habitat
Conditions « Canopy coverage: » Canopy-coveragei-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 malnstem for large mainstem areas) large mainstem areas)
areas)
Point range oo o1 %2[‘13 04 OS5 o6 0O 7
Total overall score (0-42) = Q % [ Poor (<13) ""Falr (13- 24;‘\ ‘ Good (25-34) \ Excellent (>35) i

«u

QR

L

Completed by:

Checked by: [ ;
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General Site

Characteristics

HAY 16, Jott

Streaml Reach -

C@@udug

i.ocatwm

Clu ‘,. (’H,;%‘j

GEO | MORPHIX

PI‘OJeCt Code' PN Lo A0

TTS4

Me (eon &

LWatershédfsuhwatershed* ‘JU ) CT(ON

Features
Reach break
Cross-section

Riffle
- Pool

& Medial bar
HI#H  Eroded bank

Leaning tree
Fence

Grasses
Tree

Flow direction

Culvert/outfall
Swamp/wetland

“““““ Undercut bank
Rip rap/stabilization/gabion

3

3 Instream log/tree
X X ¥ Woody debris

R Station location
&P Vegetated island

Flow Type

H4  Upwelling
H5 Rippled

H1 Standing water
H2  Scarcely perceptible flow
H3  Smooth surface flow

H6  Unbroken standing wave
H7  Broken standing wave

S$4  Small cobble
S5 Large cobble

H8 Chute

H9  Free fall

Substrate

S1  Silt $6 Small boulder
S§2 Sand S$7 Large boulder
S3  Gravel $8 Bimodal

S9 Bedrock/till

Other

BM Benchmark
BS Backsight
DS Downstream

TOS  Top of slope

EP Erosion pin
RB Rebar
US Upstream

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

KP Knick point

x XX

'X(é 5

Scale:

‘ Additional Notes:

(L = Vg

Completed by: _a_i'[; Checked by:




GEO!MORPHIX

Rapid Geomorphic Assessment

‘ Weathet:

Project Code:QN M& 304

DU BITPULL,
C?mx(h}\

Mcleon 84 .

Fieldstaff: |G C\ £63 Junchion
L i ]
. _ Geomorphic Indicator ’ Present? Factor
No. | Description Yes No Value
1 Lobate bar X \
2 | Coarse materials in riffles embedded N (A /
Evidence of 3 | Siltation in pools | ‘0
Aggradation 4 | Medial bars X ;
(A1) 5 | Accretion on point bars X
6 | Poor longitudinal sorting of bed materials X
7 | Deposition in the overbank zone 7<
Sum of indices = | | 5 O
1 | Exposed bridge footing(s) [\//7‘>r
2 Exposed sanitary / storm sewer / pipeline / etc. w \
3 | Elevated storm sewer outfalli(s) X /ﬁ{
4 | Undermined gabion baskets / concrete aprons / etc. X
Evidence_of 5 | Scour pools downstream of culverts / storm sewer outlets K
Degradation
(D) 6 | Cut face on bar forms %
; 7 | Head cutting due to knick point migration X
8 | Terrace cut through older bar material X
9 | Suspended armour layer visible in bank X
10 | Channel worn into undisturbed overburden / bedrock ¥
Sum of indices = | | A o\
1 | Fallen / leaning trees / fence posts / etc. X
2 | Occurrence of large organic debris K /
3 | Exposed tree roots A/A 8
4 | Basal scour on inside meander bends ; 7<
E\\;\}?deennciigd 5 | Basal scour on both sides of channel through riffle K
(WI) 6 | Outfianked gabion baskets / concrete walls / etc. +X
7 | Length of basal scour >50% through subject reach )(
8 Exposed length of previously buried pipe / cable / etc. X
9 | Fracture lines along top of bank e R X
10 | Exposed building foundation t‘ LA /(
Sum of indices = | | 7 Ol
1 Formation of chute(s) X
evidenes of 2 | Single thread channel to multiple channel X 7’
Planimetric 3 | Evolution of pool-riffle form to low bed relief form ,ﬁl
Form 4 | Cut-off channei(s) ¥
Adju(itlr)nent 5 | Formation of island(s) X
6 | Thalweg alignment out of phase with meander form X
7 Bar forms poorly formed / reworked / removed )(
Sum of indices = 019

Additional notes:

Stability Index (SI) = (AI+DI+WI+PI)/4 = ’O‘ \ E)

Condition In Regime In Transition/Stress In Adjustment

\ﬁ 0.00 - 0.20

SI score = 0o 0.21-0.40 o 041

\ -
Checked by;(_ )S__w

Completed by:




tapid Stream Assessment Technique

GEO‘MORPH’X

Project Code: PhoIpiot

: WA LG 201t Stream/Reach: 7 1Y
i, . o
deudiy Location: Mcleon .
TGy, Q(‘F ER ‘J Watershed/Sub })(A,L V\(}A@’W
i 1 il
Evaluation .
Category Poor Fair Good Excellent
+ < 50% of bank network ¢ 50-70% of bank network |« 71-80% of bank network .
stable stable stable
- Recent bank sloughing, « Recent signs of bank « Infrequent signs of bank .
slumping or failure sloughing, slumping or sloughing, slumping or
frequently observed failure fairly common failure )
« Stream bend areas highly | . Stream bend areas « Strea le « Stream bend areas very
unstable unstable « Outer bank height 0.6-0) stable
« Outer bank height 1.2 m |« Outer bank height 0.9- above stream bank (1.2- |« Height < 0.6 m above
above stream bank 1.2 m above stream .5 m above stream ban stream (< 1.2 m above
(2.1 m above stream bank or large mainstem area stream bank for large
bank for large mainstem (1.5-2.1 m above stream |« Bank overhang 0.6-0.8 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 « Expo tree TOotso!
abundant common predominantly old and lapge and woody
« > 6 recent large tree falls |« 4-5 recent large tree falls | large, smaller young roots |« ge
per stream mile per stream mile scarce ree falls per strea ile
« 2-3 recent large tree falls
per stream mile—_
! « Bottom 1/3 of bank is « Bottom 1/3 of bank is « B m 173 of bank i - Bottom 1/3 of bank is
highly erodible material generally highly erodible enerally highly resistapt generally highly resistant
« Plant/soil matrix severely material plant/soil matrix or material plant/soil matrix or
compromised « Plant/soil matrix material
compromised i
« Channel cross-section is « Channel cross-section is -ﬂ‘m’nn—eil cross-sectiqn is « Channel cross-section is
generally trapezoidally- generally trapezoidally- generally V- or U-shaped generally V- or U-shaped
shaped shaped
Point range Ooo o1 0 2 03 Oo4 O65 o6 07 &8 O 9 O 10 O 11
« > 75% embedded (> « 50-75% embedded (60- |+ 25-49% embedded (35- .
85% embedded for large 85% embedded for large 59% embedded for large
mainstem areas) mainstem areas) mainstem areas)
- Few, if any, deep pools « Low to moderate number |« Moderate number of deep . 'gh»nﬁ"rﬁb?r of deep powls
" Pool substrate———~ of deep pools pools (> 61 cm deep) \
,/Earwﬁf)gsition >81% said- |+ Pool substrate » Pool substrate composition > 122 cm deepforarge
. silt composition 30-59% sand-silt mainstem areas)
60-80% sand-silt « Pool substrate composition
<30% sand-silt ™
channgl - Streambed streak marks |. Streambed streak marks |. Streambed streak marks ¢ Streambed streak marks
SeatinagG) and/or “banana”-shaped and/or “banana”-shaped and/or “banana”-shaped ({ and/or “banana”-shape
Sedimegt sediment deposits sediment deposits sediment deposits 1. sediment deposits absént
g common common uncommon ‘ =
Deposition = —— <
+ Fresh, large sand « Fresh, large sand « Fresh, large sand deposits |+ presh, large sand déposits
deposits very common in deposits common in uncommon in channel rare or absent from
channel channel « Small localized areas of channel
» Moderate to heavy sand « Small localized areas of fresh sand deposits along .+ No evidence of fres
deposition along major fresh sand deposits along | top of low banks sediment deposi;l non
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
7
Point range oo O1 0 2 O3 O 4 o5 06 0 7 O 8




GEO{MORPHIX\

)

Date: .Réacmi Project Code: ‘
Evaluation <
Category Poor Fair Good E/);gellent‘\\\
» Wetted perimeter < 40% |. Wetted perimeter 40- - Wetted perimeter 61-85% |+ Wetted perimeter > 85%
of bottom channel width 60% of bottom channel of bottom channel width f bottom channel width (
(< 45% for large width (45-65% for large (66-90% for large 90% for large mainste
mainstem areas) mainstem areas) mainstem areas) reas)
» Domrtna by.one habitat | » Few pools present, riffles | « Good mix between riffles, . Riffles; runs and pool
Yp usuaHde and runs dominant. runs and pools habitat present
one velocity and depth | « 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,
ols dominant, velocit velocity and depth
and\depth diversity low) diversity intermediate)
. Riffle substrate . e substrate - Riffle substrate - Riffle substrate
composition: composition: composition: 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 gand material with little sand
Instream « < 5% cobble » 5:24% cobble « 25-49% cobble « > 50% cobble oo
Habitat . Riffle depth < 10 cm for | Riffle dépth 10-15 cm for |« Riffle depth 15-20 cm for |+ fffle-d@pth > 20 cm for
large mainstem areas large mainstem areas large mainstem areas large mainstem areaswm.,,/
« Large pools generally < . Large pools generaily 30- | - Large pools generally 46-61 | + kargepools generalty > 61
30 cm deep (< 61 cm for 46 cm deep (61-91 cm cm deep (91-122 cm for cm deep (> 122 cm fo
large mainstem areas) for large mainstem large mainstem areas) with large mainstem areas)with
, and devoid of overhead areas) with little or no some overhead
cover/structure overhead cover/structure cover/structure QVE § s
» Extensive channel « Moderate amount of « Slight amount of channel o channel alterationQr
alteration and/or point channel alteration and/or alteration and/or slight significant point bar
bar moderate increase in increase in point bar formation/enlargement
formation/enlargement point bar formation/enlargement -
— S formation/enlargement
«/Riffle/Pool ratio 0.49:1 « Riffle/Pool ratio 0.5- « Riffle/Pool ratio 0.7-0.89:1 |« Rifﬁé?‘P@Ql_@ﬂQJ)ﬁfflzl
>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 temperature 20-24°C temperature < 20°C
Point range oo o1 0O 2 O3 O 4 w5 o6 o7 o s
« Substrate fouling level: - Substrate fouling level: ubstrate fouling |eveb « Substrate fouling level:
High (> 50%) Moderate (21-50%) Very light (11-20%) Rock underside (0-10%)
+ Brown colour « Grey colour <STightly grey colou « Clear flow
Water Qualit « TDS: > 150 mg/L + TDRS: 101:-150 mg/L e TDS: 50-100 mg/L . TDS: < 50 mg/L
r i
YT Objects visible to depth « (Objects visible to dep « Objects visible to depth « Objects visible to depth
< 0.15m below surface 5-0.5m below surface | 0.5-1.0m below surface > 1.0m below surface
« Moderate to strong + Slight to moderate « Slight organic odour @oc@
organic odour organic odour
Point range oo o1 O 2 o3 o4 o £ 6 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 portion of both banks banks
Riparian
Habitat
Conditions « Canopy coverage: « Canopy coverage: « Canopy coverage:
<50% shading (30% for 60-79% shading (45-59% >80% shading (> 60% for
large mainstem areas) for large mainstem areas) large mainstem areas)
Point range oo o1 O 4 005 o6 0O 7
1
[Total overall score (0-42) = ?:?,{ l Poor (<13) Fair (13-24) | Good (25-34) 1 Excellent (>35) \

A
Completed by: ( G Checked by: _9_\_
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General Site Characteristics

MORPHIX

G
£

GEO

Project Code: DPNIUO-

pate: M ip 9,7  |Steam/Remehs Y- -
-w,egther: o [noC Léaaﬁ__c,g:’ o » - ’t&mﬂz—j/@ - & J {:’?!‘\
Field Staff: ~ | |Watershed/Subwatershed: | /. el
Features i
= Reach break
¥ Cross-section
=% Flow direction
I Riffle
<2 Pool
@ Medial bar
HIHH##H  Eroded bank
“““““ Undercut bank L
EXXXXR  Rip rap/stabilization/gabion
-#» | eaning tree
X¥e-X o Fence
L} Culvert/outfall
Swamp/wetland
YYY Grasses )
£33 Tree S,
; @ Instream log/tree :
X X ¥ Woody debris e
R station location L >
& Vegetated island ~
Flow Type
H1  Standing water
H2  Scarcely perceptible fow &=~ 0 /00
H3  Smooth surface flow
H4 Upwelling
H5 Rippled
H6  Unbroken standing wave
H?7  Broken standing wave
H8 Chute
H9  Free fall
Substrate ; £ ;
s1  Silt $6 Small boulder i e f
S2 Sand §7 Large boulder ; ‘ é/"
s3  Gravel s8  Bimodal "“_3 ‘
sS4 Small cobble S9 Bedrock/till !
S5  Large cobble ’
Other ]
BM Benchmark EP Erosion pin | !
BS  Backsight RB  Rebar . I
DS Downstream US Upstream I =
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 siope KP Knick point
X‘ »: . "«j\""’,ﬂ\“"\' oe .

Completed by:

"\\ {
___ Checked by:'%ﬁfi_



GEO*MORPHIX

Rapid Geomorphic Assessment Project Code: PO
Date: ' /iz’?ﬁ 4/l 20172 {Stre‘amlk%achﬁ ;, TJ-/9-
Field Staff: | / 4 S CH,EC Watershed/Subwaters A€ W ((ye M-
S Geomorphic Indicator Present? Factor
No. | Description Yes No Value
1 | Lobate bar X
2 | Coarse materials in riffles embedded X |
Evidence of | 3 | Siltation in pools X p
Aggradation 4 | Medial bars )( 7
(ALY 5 | Accretion on point bars X~
6 | Poor longitudinal sorting of bed materials )(
7 Deposition in the overbank zone )(
Sum of indices = | | 7 O 1Y
1 | Exposed bridge footing(s) . M\
2 | Exposed sanitary / storm sewer / pipeline / etc. >(
3 Elevated storm sewer outfali(s) /s,/ﬁi'“ff—if
4 | Undermined gabion baskets / concrete aprons / etc. A4 for
g;i;ig‘;%g:‘ 5 | Scour pools downstream of culverts / storm sewer outlets ‘}{ "
(DI) 6 | Cut face on bar forms X
7 | Head cutting due to knick point migration X
8 | Terrace cut through older bar material X
9 | Suspended armour layer visible in bank }(
10 | Channel worn into undisturbed overburden / bedrock )(
Sum of indices = | O 3 G
1 Failen / leaning trees / fence posts / etc. X
2 | Occurrence of large organic debris )(
3 | Exposed tree roots X 2
4 | Basal scour on inside meander bends )( 4
E://\}?de:r::ii of 5 | Basal scour on both sides of channel through riffle L d 4
(WI) 2 6 | Outflanked gabion baskets / concrete walls / etc. L A
7 | Length of basal scour >50% through subject reach )(
8 | Exposed length of previously buried pipe / cable / etc. /’(
9 | Fracture lines along top of bank ‘X
10 | Exposed building foundation ~
Sum of indices = ;l -+ O ZZ
1 | Formation of chute(s) e
. 2 | Single thread channel to multiple channel )\/ O,
Evidence of - - = - #
Planimetric 3 | Evolution of pool-riffle form to low bed relief form > :77
Form 4 | Cut-off channel(s) X
Adjlﬁ;{;ent 5 | Formation of island(s) >
6 | Thalweg alignment out of phase with meander form
7 | Bar forms poorly formed / reworked / removed X
Sum of indices = | (D Z 6.0
Additional notes: _ Stability Index (SI) = (AI+DI+WI+PI)/4 = | OCA\
Condition In Regime In Transition/Stress In Adjustment
SI score = | <. 0.00 - 0.20 O 0.21-0.40 O 0.41
’ f
.Z!“"

Completed by: #4-.) _ Checked by: _ L
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Rapid Stream Assessment Technique

Project Code:

GEOlMORPHIX

DA {6 (-

Date:

14

2017

'straam/Réacl}j}: -

TI-14-]

Weathert ) Aol . Leslle 1
Field Staff: |/ ; S tershed: Sooction. (el
Eyaluation Poor Fair Good Excellent
Category
. < 50% of bank network « 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 1 9YInfrequent signs of bank » No evidence of bank
slumping or failure sloughing, slumping or sloughing, slumping or sloughing, slumping or
frequently observed failure fairly common failure failure
» Stream bend areas highly |« Stream bend areas . Strqa-ﬁfEEnd’“éF’é‘é‘sstgble « Stream bend areas very
unstable unstable « Opfer-bank height 0.6°§.9 stable
« Quter bank height 1.2 m |« Outer bank height 0.9- rﬁ above stream bank (L.2- |« Height < 0.6 m above
above stream bank 1.2 m above stream /1.5 m above stream bahk stream (< 1.2 m above
(2.1 m above stream bank for large mainstem areas) stream bank for large
bank for large mainstem (1.5-2.1 m above stream -\Bank overhang 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 . Ex
abundant common predominantly old and large a
. > 6 recent large tree falls |» 4-5 recent large tree falls | large, smaller young roots |« enerally 0-1 recent layge
per stream mile per stream mile scarce ile
- 2-3 recent large tree falls
per stream mile
' . Bottom 1/3 of bank is - Bottom 1/3 of bank is » Bottom 1/3 of bank is » Bottom-17376f bank s~
highly erodible material generally highly erodible generally highly resistant gewerally highly resistan
« Plant/soil matrix severely material plant/soil matrix or material ant/soil matrix or
compromised « Plant/soil matrix aterial
compromised
« Channel cross-section is » Channel cross-section is | «’C nel cross-section i « Channel cross-section is
generally trapezoidally- generally trapezoidally- génerally V- or U-shaped generally V- or U-shaped
shaped shaped :
Point range oo o1 0O 2 03 O4 O65 D6D7Xs 09 O 10 O 11
« > 75% embedded (> . 50-75% embedded (60- | 25-49% embedded (35- |4 Riffle embeddedness
85% embedded for large 85% embedded for large 59% embedded for large 25% sand-silt (< 35%
mainstem areas) mainstem areas) mainstem areas)
« Few, if any, deep pools ow to mGderate number |+ Moderate number of deep « High number of deep pools
« Pool substrate of deep pools pools (> 61 cm deep)
composition >81% sand- | « Pool substrate composition (> 122 cm deep for large
silt composition 30-59% sand-silt | Jnainstem.areas)
60-80% sand-silt 7+ Pool substrate composition
(| <30%.sand-silt————"
Channel « Streambed streak marks |. Streambed streak marks |+ Streambed streak marks J ” Streambed streak mark
Scouring/ and/or “banana’_’—shaped and/or “banana”-shaped and/or “banana'_’—shaped i\ and/or “banana’_’—shaped
Sedifieht sediment deposits sediment deposits sediment deposits ‘{dlment deposits absent
Deposition common common uncommon ™~ el
« Fresh, large sand « Fresh, large sand - Fresh, large sand deposits 5"’-’ Fresh; Targe sand deposits,
deposits very common in deposits common in uncommon in channel | rare or absent from J
channel channel » Small localized areas of | | channel y
« Moderate to heavy sand - Small localized areas of fresh sand deposits along | |« No evidence of fresh /
deposition along major fresh sand deposits along | top of low banks ] sediment depositioy/
portion of overbank area top of low banks ™everba e
« Point bars present at - Point bars common, - Point bars small and stable, /P"fs’fﬁ ars few;
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 lit
unstable with high amount of fresh sand fresh sand %_or no fresh sand
amount of fresh sand e _—
Point range 0o o1 O 2 O3 O 4 o5 O0e6 X?DS




GEO !} MORPHIX

Eg:t‘gggfyn T Poor Fair Excellent

Wetted perimeter < 40% |+« Wetted perimeter 40-  ~ o |+ Wetted perimeter > 85%

of bottom channel width 60% of bottom channel of bottom channel width of bottom channel width (>
(< 45% for large width (45-65% for large (66-90% for large 90% for large mainstem
mainstem areas) mainstem areas) i ar areas}—__
- Dominated by one habitat | « Few pools present, riffles | « Good mix between riffles, < Riffles, runs an ol
type (usually runs) and and runs dominant. runs and pools habitat present
by one velocity and depth |- Velocity and depth » Relatively diverse velocity Diverse velocity and dept
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
riffles present, runs and and pools dominant,
pools dominant, velocity velocity and depth
and depth diversity low) diversity intermediate)
« Riffle substrate « Riffle substrate « Riffle substrate
composition: composition: composition: good mix of composition: cobbl€;
predominantly gravel predominantly small gravel, cobble, and rubble gravel, rubble, boulder ®ix
Physical with high amount of sand cobble, gravel and sand material with little sand
Instream « < 5% cobble « 5-24% cobble ¢ 25-49% cobble > 50% cobble
Habitat . Riffle depth < 10 cm for | « Riffle depth 10-15 cm for |« Riffle depth 15-20 cm for  t+ Riffle depth > 20 cm for
large mainstem areas large mainstem areas large mainstem areas large mainstem areas
« Large pools generally < « Large pools generally 307*1”‘575e pools generally 46-61)| « Large pools generally > 61
30 cm deep (< 61 cm for 46 cm deep (61-91 cm 7 cm deep (91-122 cm for cm deep (> 122 cm for
large mainstem areas) for large mainstem large mainstem areas) wi large mainstem areas) with
and devoid of overhead areas) with little or no some overhead good overhead
cover/structure overhead cover/structure kover/structure cover/structure
« Extensive channel « Moderate amount of < Qlighta it of channel « No channel alteration 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/enlargement
formation/enlargement point bar formation/enlargeme
formation/enlargement —
« Riffle/Pool ratio 0.49:1 ; | . Riffle/Pool ratio 0.5- . Riffle/PooTFatio 0.7-0.89:1 7 [« Riffle/Pool ratio 0.9-1.131
>1.51:1 0.69:1 ; 1.31-1.5:1 $1.11-1.3:1 _—
‘A « Summer afternoon water |+« Summer afternoon water | « Summer afternoon water « Summer afternoon water
\A/// f”\, temperature > 27°C temperature 24-27°C temperature 20-24°C temperature < 20°C
Point range oo O 1 0 2 o3 0O 4 Oo5 0O 6 0o 7z O 8
« Substrate fouling level: “Substrate fouling |e@ « Substrate fouling level: « Substrate fouling level:
High (> 50%) “~Moderate (21-50%) - Very light (11-20%) Rock underside (0-10%)
« Brown colour » Grey colour < Slightly grey « Clear flow
Water Qualit « TDS: > 150 mg/L « TDS: 101-150 mg/L ~~IDS: 50-100 mg/ « TDS: < 50 mg/L
r 1
Y e Objects visible to depth « Objects visible to depth tho dep « Objects visible to depth
< 0.15m below surface 0.15-0.5m below surface 0.5-1.0m below surf > 1.0m below surface
« Moderate to strong - Slight to moderate - Slight organic odour m—@
organic odour organic odour [~
Pointrange | 0O 0 O 1 0O 2 O3 O 4 o 5o 6 o7 O 8
« Narrow riparian area of 2 Riparian area-—. « Forested buffer generally « Wide (> 60 m) mature
mostly non-woody predominantly woode > 31 m wide along major forested buffer along both
o vegetation but with major localized portion of both banks banks
Riparian S N
Habitat —
Conditions « Canopy coverage: anopy 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)
reas)
Point range oo o1 /3(2[:13 0O 4 O 5 06 0O 7
LTotal overall score (0-42) = gq i Poor (<13) Fair (13-24) l (Good (25-34) ‘ Excellent (>35) I
1

p v A
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7 GEO | MORPHIKX

arth Scisnce

MO

. rY\a(// {U’ L do 1
Iclowd y, 1 N Sudbvr
HRACUIT:\VAN Ture o C(epy
Features Site Sketch: | HENNEN
= Reach break '
¥ Cross-section | ~— B
— Flow direction ‘> B
O piffle N
P Pool g )
Ll Medial bar 9 |
i Eroded bank ;;' L
""" Undercut bank i
Rip rap/stabilization/gabion L? o !
Leaning tree ,: o f
X—-%-X  Fence L j "
L1 Culvert/outfall )
Swamp/wetland N
VYV Grasses =2
€3 Tree By
&= Instream log/tree 2 .
¥ Xy Woody debris
R station location o
QD Vegetated island | R
Flow Type ;
H1  Standing water
H2  Scarcely perceptible flow L
(:9 Smooth surface flow | ™
4  Upwelling I 3 ) L
H5 Rippled o
H6 Unbroken standing wave
H7 Broken standing wave
H8 ChUte A N N S——
H9  Free fall T ra \‘
Substrate I8 -
s1  Silt $6 Small boulder | RN L
§2 Sand §7 Large boulder U-,‘V L ™ ™
$3  Gravel $8 Bimodal - TN
S4  Small cobble §9  Bedrock/till ? .17
S5 Large cobble | ™ ol )
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 | })( Scale:
BOS  Bottom of slope FP Flood plain Additional Notes:
TOS Top of slope KP Knick point

Completed by: fo Checked by:



Rapid Geomorphic Assessment

GEO(MORPHIX

Pro;ect Code' Yo Ay 103

_IMA 36 Aot

stream/Reach. .

+ J15

ucmd,u

Locatlon.

E{\mz

Down 04

ki \

Watershed/s bwatershed-

. S

Process

Geomorphic Indicator

Present?

Factor

No.

Description

Yes

No

Value

Lobate bar

Coarse materials in riffles embedded

Evidence of

Siltation in pools

Aggradation

Medial bars

(AD)

Accretion on point bars

Poor longitudinal sorting of bed materials

Nojnn | D |W|N =

Deposition in the overbank zone

Sum of indices =

O.14

Exposed bridge footing(s)

Exposed sanitary / storm sewer / pipeline / etc.

Elevated storm sewer outfall(s)

Undermined gabion baskets / concrete aprons / etc.

Evidence of

Scour pools downstream of culverts / storm sewer outlets

Degradation
(B1)

Cut face on bar forms

Head cutting due to knick point migration

Terrace cut through older bar material

WI|IN/oofn | A |W|IN |+

Suspended armour layer visible in bank

-
o

Channel worn into undisturbed overburden / bedrock

Sum of indices =

SNANNMSY RSIEN NSNS

S

O

Fallen / leaning trees / fence posts / etc.

Occurrence of large organic debris

Exposed tree roots

Basal scour on inside meander bends

Evidence of
Widening

Basal scour on both sides of channel through riffle

(WI)

Outflanked gabion baskets / concrete walls / etc.

Length of basal scour >50% through subject reach

Exposed length of previously buried pipe / cable / etc.

N AT

VWi INIOc|jn || W[N|-

Fracture lines along top of bank

fury
[}

Exposed building foundation

e,

Sum of indices =

b

Formation of chute(s)

Evidence of

Single thread channel to multiple channel

Planimetric

Evolution of pool-riffle form to low bed relief form

Form

Cut-off channel(s)

Adjustment

Formation of island(s)

(PD)

Thalweg alignment out of phase with meander form

v

N |lWINE

Bar forms poorly formed / reworked / removed

Sum of indices =

N

SN [N

0.4

'Additional notes:

Stability Index (SI) = (AI+DI+WI+PI)/4 = lO» Z‘—\

Condition In Regime

In Transijtion/Stress

In Adjustment

e e X oM pocl (e

SI score = 0O 0.00-0.20

\q[ 0,21 - 0.40

O 0.41
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