Appendix D:
Rapid Field Assessment Sheets
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Fluvial Geomorphology Field Key

pr— S - 'stable’ D - ‘depositional’ M - ‘lateral migration’ E - ‘enlarging’
Table 1 Land Use Table 4 Channel Zone Table 9 Type of ===/ .. | Table 13 \ \ Q \ p
- - sinucus
1. Forest 8. Golf Course | | 1. Headwater zone Sinuosit e Entrenchment -. - a
2. Pasture 9. Commercial 1. Sinuous ) ~\A¢ . = M _*F
. 2 Tr a n Sfer ZO n e 2 I | M d \L_/ \‘:_/ WI\ 4 1 = LOW ( > 2 N 2) N; il Ci e hmzcre.ase in channel width Mﬁgrairo:: ;f most bends; cmssd- Cn;/m;enr rﬂ:crease in channel width
3 . Ag rl CU ItU ra | ' 3 - Rrreg :J a rM ea rd] e rS >irregu|ar meanders (PaSSive) la]‘fumb::km o I;ﬂ s::h:;z'rﬂ deposition on bed (e.g. :C:::on’::::::-’:::e‘g, ?J” e(:rosliz along both banks (e.g.
4. Industrial 3.D it - Regular Meanders _ 2. Moderate (1.4 - 2.2) il s spiniivrs s [ iy g iy o
. . e osltlon Zone ~\ 7 - O old tree roots exposed s 9 o 9 L )
5 ) Pa rk p 4 . To rtljlous Meanders . . &\-’j?\.:}f\\‘/‘? ‘%\\t‘_'//'\ 3 H . h < 1 4 E :Z :ﬁ:v::‘;"a; E :ﬂ;:z\:::z:itm along banks a ﬁz&ﬂiﬁiﬁ?ﬁ;g:ﬁ}ha"we [m} :'Swh:;g;n:;;ne_ss:uumﬁbed,
6 . Instltutlonal 5 . Confl ned patte rn (Wlth I n ///{\"//. w - Ig ( " ) P e e O noalluvial terrace m-‘mem:: :I;:ﬂr:wal e a ”:-al“::::‘ \ei:af:s
2 Resid tial Va”ey) regular meanders 2 = g
. Residentia T N
() () A0 : \ \ ‘ \\
Table 5 Flow Type F)U o 4) - Y --
. " . = ' (ER<1.4) W, u
Ta ble 2 va I Iell T)[Ee 1 . Pe re n n | al Smg\c-t‘nma d egree o dvison Multi-thread torluous meanders = w:; Sg;z;:ﬂve deposition resulfing in reduced channel ﬁﬁxtralrof; of ahgmat_mgbfnk' en:'smn :r:.z!ratﬂg:mened Initiation of continuous erosion, often at channel toe
2 I RV ARG OF Gl SUpaSL el O channel downcutting (e.g. bed scour, low
H . Straight - - iy = - ™ low-flow channel between outer banksivalle enerally strai embeddedness|
1 . U nconﬂ ned 2 . Inte rm |ttent e \’ & % ‘L;14&.§J;Q'W N ‘WE“;‘ S S E :tab\e ::celpl :xh;ham bends o s«e::?j:\; han:isatmve bankfull level
2 . Confl ned - st . ’4\(‘_—;/.}"' A\ “\?'—fj,) 0 alluvial terracefvalley wall ’ O sharp bends with outside bank erosion, point- 0 no alluvial terrace
5 (W Moderately [ valley wall contacts at few, if any meander barfcut bank development and undercutting
3 . Pa rtla I |y CO nfl ned 3 . E ph emera I 'g Straight Braiding confined pattern Entrenched Benids; O noalluvial terace
2 ‘ER=14-2.2) Wi, = (BT,
s — W
g 1-1.05 (straight)
Table 3 Channel Type Table 6 Dominant = e _
a i \_/-\_/ 3l
ve etat I o n T e E mo—\’/ E:“the:YChed \ wcp .:gg;adaﬁon of channel bed with erosion of channel D'EV'E{:;ME;" iﬂ a sir;upu’s Zhannel whmr gcrr:e bed and nuleg bins e.rusntan,‘ migration of
c T g . . | - W anks straightened channel, including erosion o end; coarse inner bank deposits
§ :%' % % : : Straight Meandering Thalweg 1 . Trees Meandervg Meandering Anastomosing i (|ow sin‘uosity) ER>22) \\_U’_/ o [ bark erosion (slumping, exposed tree roots) ;‘Jen:{aﬂn:lval:tey v‘/laJ/s — o T.errcsmnf\ong outgrlban? J[Ie g S(Ijumpi‘r:lg. y;oung
4 [ I i et et e straight alluvial lerrace/valley wal ree roots exposed, tree falls, undercutting,
s : : % \ \‘\ LLO {OJ 2 . S h ru bs i \/M/ H de(\j'emp;gmp_ s?‘adow d:pgs[ils,gn?gh O valley wall coniaci and erosion at majority of m] depn‘sizon a!c]mg inner bank (i.e. point bar
! ol f= : embeddedness; . meander bends develapment]
:§: ) v OJ \xq ;0‘ 3 . G ra Sses Table 1 0 De ree of i \_/Lj\/ “"’!p = :Loo:pl:n;‘:rl'dm O alluvial terrace with erosion m] :‘:ﬁ;ﬁdﬂ:ed.\ow embeddedness, no bar
2 [y —avle 29 begree ol | 1.31-3.0 Yoo = o vl e
1 ! / / «)M /0 fo 4. Herbaceous Sinuosity . — O noalnial
TR L iy \!0 1. Straight (1 - 1.05) Table 14 Type of Bank ]
B N ! 2. Low sinuosity (1.06-1.30) /MM Failure |
o 2o .f.@nd Table 7 Encroachment 3. Meandering (1.31 - 3.0) singlo 1. Fluvial Entrainment (Hydraulic perato ]
E EStralght Meandering Braided Exten t in to Channel a Ctl On) ! entralnment %
0 o) [ \ N\l ) 1. None 5. Extreme - e N 2. Undercutting (Hydraulic action) g g
AR o) My M Table 11 Gradient <= | 3. Slab Failure (Mass failure) ALl :
130 . q all / S e
Eogy |, Y ” ' 1. Low N—— 4. Parallel slide (Mass failure) shoughng 3 5
25 <N aiF V/ / f@i 3 Moderate up to 3 (wandering) . . e 2
2393 ™ : 2. Moderate 5. Fall/Sloughing (Mass failure) § Undercutiing 3
bzl @ %l 4. Heavy 3. High > 6. Rotational slip and slump (Mass 8
2Pzzle: g ' = | failure) St a
S2a8 0 = =25 =
S | iStaight  Meanderi P TS e >
5 1 ol Table 8 Type of Table 12 Number of ; e ——— , |
@ § Aquatic Vegetation Channels | Eoliae Table 15 Downs’s Model of :
igi | Resicd Brnereait 1. Single Channel Classification Table 16 Table 17
2 : - S = odours ST
1ot . L 2= - ours Turbidity
18| 2. Rooted Submergent 2. Up to 3 (Wandering) N\NZes1g S - Stable =EoLS
g : . Ny V7 D / d - Depositional 1. None 1. Clear
a, f p
118 3. Rooted Floating 3. >3 (Braided) %}/ M Lateral Miarati 2. Fish 2. Slightly turbid
) 4. Free Floating Roots 4. >3 (Anastamosing or >3 (nasiomosing anabranctivg) | / m - Ea lera_ felreldienm 3' Petrgleum 3' Tu?bidy
P 2 13 5. Floating Algae Anabranching) C orCe iyl argmg 4. Sewage 4. Opaque
Yyl 6. Attached Algae 5. Discontinuous or Absent I — -ompoun ' g - Ypaq
£33 F( ! =L o R - Recovering 5. Chemical 5. Stained
= 0 Vo N PO NS =
£396 0Lt 2 U - Undercutting 6. Other 6. Other
discontinuous or absent
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Fluvial Geomorphology Field Key

T UNCONSOLIDATED MATERIALS
Ta ble 18 Ba n kfu I I 1. qut Ifalnddstirf_ace é‘ SERROLK (including rock fragments, sheared bedrock, weathered regolith, soils)
I nd icato rs w/in floodplain e Gj Rockfall :‘oi(r;t opened (e.g., by Soil fall
v — ydrostatic pressure,
1T h 5. Aquatic and/or annual = Q2 9 ﬁozl or roots :‘:;”I;’;'r:fe:“efg::n
tat I cti h el = X wecang o ing, wave ac! i<;n Undereut b
. OPOg ra.p Y vegetation w/in active chann ~ 2 E \j_fi:y - o) t by
2. Soil Horizons Flood > 2 2 Extremely Very
channel 5 = rapid rapid
3 . Ba n k SIO pe Se,_-o”d _g 8 Debris topple
H o
4. Sediment Texture terrace Likely bankfull level S el |y
. = a
g < o
5. Vegetation . v > 4 S 2| |8
- - T q) TD
6. Mineral Stains 4. Sediment transiti ¥ 9
4 from coarse to fine S 5 Slump
7. Undercuts 2. soil horizons e i o N Water level 6. Mineral stains| | O 2 = oo
. “Grgg ~~w_ 030Y from high water 83 = S
8. Flood deposits Not Pictured: toISlops =~ g S 5
7.Und t in acti h | ry, ra - ) 3 Slump
9. Other . Fresh sedment deposts occu wfin ctive channel Pt slopq “tions ™’ 25| |z e i
o [a)
b o a Rock block slide Rockslide Dip slope
l he} 5 = Scarp face control by bedding planes
d St s B S T AR ANNNOEEOD @O D] c — S control by
& § B § = ERRRSEE3NbubaEEypBSiaSiERRSRiBRCtSSs gy E
x 2
- ; CLAY SILT SAND o = Fallure Very slow t Very sl
Ta b I e 1 9 Sed I m ent Slze '.'q-.; § along faults Mod ” e:trrye:n:v(y r‘;pld / t::z;l:w
> | e | B[ §|es|e |} 8|8 CEARE 7
o Firm clay
% \} Soft clay with
K ( \ O a g General lateral wa(lev-bearing silt
: = movement of irm clayey gravel ery
9% Cover Sorting Table 22 Geomorphic Units = f Fim v
GEO M ORPHIX fi_l 1% i =) soft clays rapid
: = SR 1. Rapids NO BEDROCK
H = —gdl FLOW EQUIVALENT
i == 2 . Ca Scade EXISTS Sand or silt flow
Photo Scale = 3. Chute
== 3% .
= 4. Fast Glide
== 5. Pool
— a Rapid earthflow Debris avalanche
. = ., 6. Riffle
% wv B e
= 7. Riffle Transition 2 =3
=4 2 fre Vi \"/ id t
= == i 8.Run rae;lzi e:trrye:gly r:pld
© {
. f:_ 10 % = 9 . SIaCkwater Loess flow Slow earthflow | !
et —=
=E ‘ 8 Riffle 10. Slow Glide
== Transition 11 . Art|f|C|a”y Forced GU
== » . Extremely >
== 20% (SpeC|fy 11—GU #) Veryrapid  rapid o
== 1 . 2 3 MAINLY LARGE NON-PLASTIC MIXED ROCKS MOSTLY PLASTIC
:__., Velocity m/s ROCK FRAGMENTS SORTED SAND OR SILT AND SOIL
== : Wash load |~ !
- =, ox Table 21 Sediment Transport SN k| supenaec Table 23 Mass Movement .
= == - - Sediment N load W
== Transport Size o Measurement Alluvial Supply s 1. Fall
=H= [0 Bed material {-> = —*In saftation |~ 3= Y_» Total
== Boulder § o areren Transport 2. Topple
==, . i Cobble i . .
== LglScion = Bed Load Trap Bed . . 3. Translational Slide
- In traction > Bedload — i i
C m i n = . Gravel source (instream) mechanics measurement 4 ' ROtatI el I S I | d €
== 2. Saltation ~— T 5. Lateral Spread
Grain Size Scale ==, Sand W]> suspension suspended
@ == Water Column ' o Kl 6. Flow
. @ e © == 3, Suspension Sl ) Sampler Bank o 4> /= — saltation
e ! & i t .E _bedmoey_ TS e yav]
\1 2 3 4 5 mm N Clay i s /__taction * - 74 bedioad
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General Site Characteristics Project Number: /| /uyO)
§ &
Date: ZO g\/\“()i’f’Q g Stream: = e LAY
Time: 200 pen Reach: L)
N . 7}
Weather: Su\(\‘t} .\ |4 Location: \) rXen \ _roed 5c.
. s s [N i
Field Staff: ! \.\<; Watershed/Subwatershed: ool HC L
Features Monitoring Site Sketch N © ; 4 % Compass
f—= Reach break -0-0-0~ Long-profile { \v L5 {,,'l,a.]l(—:,;b
1 \ ’
R Station location L——1 Monumented XS ."ﬁw_r& 3 ) Vb v © [”
*—X  Cross-section @ Monumented photo R =51 A _\‘
—> Flow direction ¢ Monumented photo b—j‘:_‘__%f //
~P Riffle direction L= 2 {0n
> Pool W sediment sampling 't;_/;"("v 1\
@@B» Sediment bar OIID Erosion pins ot 1
HH###H#  Eroded bank/slope 8 Scour chains
————— Undercut bank Additional Symbols ;
/ /

RXXXXA Bank stabilization -
—=»> Leaning tree P aawal
%X Fence

L} Culvert/outfall
Swamp/wetland Ntey
YVVY Grasses 7 b steepm

Tree '\—\Zj H' (;)r WYSiHoM

Instream log/tree

&3
XX X Woody debris
SNy

I

Beaver dam
Vegetated island

Flow Type

H1  Standing water H1A Back water
H2  Scarcely perceptible flow

H3  Smooth surface flow

H4  Upwelling

H5 Rippled
H6  Unbroken standing wave b O o
H7  Broken standing wave QLS W
H8 Chute Vo NS/
H9  Free fall H9A Dissipates below free fall \ (\?‘gp;}\ 1%
N0
Substrate
S1  Silt $6  Small boulder
$2  Sand §7 large boulder ‘ ¢
S§3 Gravel S8 Bimodal
S4  Small cobble $9  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 Fiood chute

BOS  Bottom of slope FP Flood plain Photos:
TOS  Top of slope KP Knick point Notes:
| | : 530 Y
Version #4 Senior staff sign-off (if required): </ Checked by: _____ Completed by: __ &4
Last edited: 21/02/2023 !
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Rapid Geomorphic Assessment

Project Number:

24004

GEO

B

MORPHIX"

Date:

69U —0S .o

Stream:

Allog_Lrem Tributen

Time:

&d: oo g

Reach:

AQ -5/

&
v

Weather:

Sy, 19°¢

Location:

Maysip (Lo A

Field Staff:

Watershed/Subwatershed:

nke

Fi5bicoke Creg lc

Process

Geomorphological Indicator

Present?

Factor

No.

Description

Yes

No

Value

Evidence of
Aggradation
(AD)

Lobate bar

Coarse materials in riffles embedded

Siltation in pools

Medial bars

Accretion on point bars

Poor longitudinal sorting of bed materials

N iWIN| P

Deposition in the overbank zone

Sum of indices =

SINRINS

Evidence of
Degradation
(DI)

Exposed bridge footing(s)

Exposed sanitary / storm sewer / pipeline / etc.

Elevated storm sewer outfall(s)

Undermined gabion baskets / concrete aprons / etc.

NDINA

Scour pools downstream of culverts / storm sewer outlets

Cut face on bar forms

Head cutting due to knickpoint migration

Terrace cut through older bar material

WioiN{fnih WIN-

Suspended armour layer visible in bank

—
o

Channel worn into undisturbed overburden / bedrock

Sum of indices =

SAAAISR

- 0

Evidence of
Widening
(WD)

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.

VIiOIN[OVN|iAh|WINIE

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

N iWIN|

Bar forms poorly formed / reworked / removed

Sum of indices = l

SARTGE S R SN

0. 1473

Notes:

A

In Regime

In Transition/Stress

Stability Index (SI) = (AI+DI+WI+PI)/4 =| 0. N7 ()
In Adjustme;t

2 0.00-0.20

0O 0.21-0.40

O 0.41

Version #3
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Rapid Stream Assessment Technique

Project Number: //‘/7{"7):\-‘

GEO

MORPHIX"'

3 I/ ~y O -
e :/l -5 -f)/

Allow ( i

Date: Stream: Ve
Time: <z f)(){'/, Reach: A{;! -
Weather: Lhn = Location: ,/ elid  sond. A I oc;
Field Staff: /4 / / /_ Watershed/Subwatershed: f 3K (o _f (_ eek
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, « Recent signs of bank « Infrequent signs of bank - No evidence of bank 1
slumping or failure sloughing, slumping or sloughing, slumping or sloughing, slumping or 1
frequently observed failure fairty common failure | failure o J
+ Stream bend areas highly |« Stream bend areas . Stream bend areas stable [|» Stream bend areas very
unstable unstable « Outer bank height 0.6-0.9 stable f
« Outer bank height 1.2 m |. Outer bank height 0.9- 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 j' 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 A s
Stability » Young exposed tree roots |. Young exposed tree roots |+ Exposed tree roots ||« 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 tree falls per stream mile
« 2-3 recent large tree falls
per stream mile
» Bottom 1/3 of bank is . Bottom 1/3 of bank is » Bottom 1/30of bank is « Bottom 1/3 of bank is
highly erodible material generally highly erodible generally highly resistant generally highly resistant
« Plant/soil matrix severely material plant/soil matrix or material plant/soil matrix or material
compromised « Plant/soil matrix
- compromised
« Channel cross-section is « Channel cross-section is /|« Channel cross-section is « Channel cross-section is
generally trapezoidally- generally trapezoidally- generally V- or U-shaped generally V- or U-shaped
shaped shaped
Point range 0o O1 0O 2 0 3 04 OS5 DG)fL7EI8 O 9 O 10 OO 11
‘ « > 75% embedded (> « 50-75% embedded (60- |. 25-49% embedded (35- » Riffle embeddedness <
O { [, € 85% embedded for large 85% embedded for large 59% embedded for large 25% sand-silt (< 35%
(\- e mainstem areas) mainstem areas) mainstem areas) embedded for large
g 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 (> 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 » Pool substrate composition
=y N <30% sand-silt o
Channel « Streambed streak marks |. Streambed streak marks |. Streambed streak marks .« Streambed streak marks
; and/or “banana”-shaped and/or “banana”-shaped and/or “banana”-shaped and/or “banana”-shaped
Scouring/ : . : . : . : g
Sediment sediment deposits sediment deposits sediment deposits sediment deposits absent
Deposition common common uncommon | 1 LN
« Fresh, large sand « Fresh, large sand » Fresh, large sand deposits ||« Fresh, large sand depOSItS
deposits very common in deposits common in uncommon in channel rare or absent from channel
channel channel « Small localized areas of « No evidence of fresh
» Moderate to heavy sand « Small localized areas of fresh sand deposits along sediment deposition on /
deposition along major fresh sand deposits along | top of low banks overbank /
portion of overbank area top of low banks S
» 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 \ | Pr——
Point range 00 o1 0 2 O3 O 4 05 006 W7 O8
4
Version #2 Senior staff sign-off (if required): Checked by: Completed by:
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Date: S = PN: 7z Location: /" AP/ %7/ ¢
Category Poor Fair Good Excellent
« Wetted perimeter < 40% "» Wetted perimefer 40- « Wetted perimeter 61-85% | . Wetted perimeter > 85% of
of bottom channel width 60% of bottom channel of bottom channel width 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) areas)
. Dominated by one habitat |\« Few pools present, riffles |« Good mix between riffles, » Riffles, runs and pool
\ type (usually runs) and | and runs dominant. runs and pools habitat present
J by one velocity and depth |l 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 | shatlow (for large fast, shallow and deep
mainstem areas, few 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 + 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 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 | . Riffle depth > 20 cm for
large mainstem areas large mainstem areas large mainstem areas large mainstem areas
. Large pools generally < « Large pools v_:]eﬁerally 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 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 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/enlargement
— formation/enlargement . i u y
« Riffle/Pool ratio 0.49:1 ; . Riffle/Pool ratio 0.5- . Riffle/Pool ratio 0.7-0.89:1 | . Riffle/Pooi ratio 0.9-1.1:1
=1.51:1 MDA 0.69:1; 1.31-1.5:1 A ilbilitealssisal
. 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 DODI)R@Z O3 O 4 O 5 0O 6 O 7 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

- Objects visible to depth

Objects visible to depth

Objects visible to depth

< 0.15m below surface /| 0.15-0.5m below surface | 0.5-1.0m below surface > 1.0m below surface
« Moderate to strong « Slight to moderate . Slight organic odour « No odour
organic odour organic odour - /
Point range Do o1 O 2 o3 o4 s oe o7 o8
» 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
! vegetation but with major localized portion of both banks banks
Habitat 9805 :
abita .
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 02,8 3 O 4 0O 5 0Ooe6 O 7
Total overall score (0-42) = / Poor (<13) Fair (13-24) ) Good (25-34) Excellent (>35)
[
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{ 1 ? i -
Ao q \/ 7 /i< -
Reach Characteristics Project Number: 7Y )0 . ) MORPHIX
oY ~ & N = 1 i - 7
Date: zy Y -O5S -0 Field Staff: // ‘ / Watershed/Subwatershed: /.’7 c /e CFree
Time: 200 9 Stream: Alne € UTM (Upstream):
7 e ;
Weather: SUhAN , 76 Reach: Al ) =X UTM (Downstream):
/ - >
Land Use Valley Type Channel Type Channel Zone Flow Type A %
O Evidence of Groundwater (ocation: Photo:
(Table 1) yz (Table 2) I (Table 3) / g (Table 4) 07 (Table 5) /
Riparian Vegetation ] [ Aquatic & Instream Vegetation ] [ Water Quality
Dominant Type /,) Coverage Channel Widths Age (yrs) Type / 4| Woody Debris WD Density Odour Turbidity
- _ / :
(Table 6) < | 0 None o1 _"4 . O Immature (<5) (Table 8) /4., O In Cutbank /KLOW WDJ/50m: (Table 16) (Table 17)
O Fragmented X4 - ‘{(5 XEstablished (5-30) Xln Channe! O Mod / / ol
Encroachment Reach | /o= ) —
(Table 7) Continuous (> 10 _ 0 Mature (>30) Coverage % | £~ | O Not Present O High
Channel Characteristics
Sinuosity Type l Sinuosity Degree ' Bank Angle Bank Erosion (Table 19) Clag/Silt Sand Gravel Cobble Boulder Parent Rootlets
(Table 9) (Table 10) 20 - 30 )52: 5% Bank O O O O O
Gradient [ # of Channeis I 030 -60 05 -30% Riffle B— & O = I i 0
(Table 11) (Table 12) 060 - 90 0030 - 60% Pool ] ) O O T a (]
Entrenchment Bank Failure } O Undercut 060 - 100% ) ~ Bed . \
(Table 13) | | (Table 14) | /7 troommerel R 4 = = . = =
¥ 4 .
Down’s Model | Bankfull Indicators |/ Bankfull Width | | ¢ 7 r <2 q 7 77 h
(Table 15) | < (Table 18) (7 /0 ' m) | " G 20| Wetted Width (m) |[) 72 /.20 P
Sed Sorting _//| Sediment Transport W - Bankfull Depth | - A 77 N L . ~) D),
(Table 20) |ME/] Observed? Yes/N No [J Not Visible (m) |~ W45 (D (| Wetted Depth (m) | ), | c),' (5 J
Transport L % of Bed Active |/ Undercuts (m) Bl Velocity (m/s)
Mode (Table 21) o/ / )
Geomorphic S /) \ Mass Movement 4y -', == PooiDepth | | | = | s = Velocity Estimate
Units (Table 22) | ( (Table 23) |/ 7/ ' (m) - Method
Riffle-Pool | [// o 0| == . . (S Meander Amplitude
Spacing (m): ,\.;'!,_ % Riffles: | % Pools: | | :’) Riffle Length (m) (m)
Notes: —> /oc/ Lonk anc?S Mefin, Flb hesrel [7or : o N
e P ) /7 " 4 / £ ] 2z r
> ' /, ~ M S o | hy _f"(- v ch, ’/Ct',(//’; f% o LS 7’, p 2N o, A ~ = £ = ) e '
Photos:
Version #4 Senior staff sign-off (if required): { Checked by: Completed by: i
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GEO

MORPHIX"

General Site Characteristics Project Number: ; \)Z40 C/]

. \ T } A
Date: Zoa’}—r O -0 Stream: Allee I nnn
Time: [ 15 pm Reach: D &
Weather: Sonnu ‘ 1pe e Location: M(\ Aﬂo %, /)(/d //////F

7
Field Staff: )KA %\(/ Watershed/Subwatershed: QCG(n- 7 /C AL
Features Monitoring L Sltg Sketcl‘1’(’\m‘\>\Lu %_ AT &) Compass
f=—= Reach break -0-0-0- Long-profile ('D.iS(v\ Lo ) %
R station location ——1 Monumented XS ,) on ,\J \\\l bl
¥—X Cross-section (©) Monumented photo t
—> Flow direction i Monumented photo olzed
AP Riffle direction
> Ppool W sediment sampling
B  Sediment bar (IO Erosion pins
HiiH  Eroded bank/slope 8 Scour chains /4@
<Q
----- Undercut bank Additional Symbols u\ 4 2 [
gl Pt Tield
EXXXXX Bank stabilization ] Cow=2,%0m
! oz 2060
—>»> Leaning tree Em}: 01370;\
%% Fence = 1.6
Culvert/outfall =20.mfS Notes

L
Swamp/wetland
YVV Grasses

€3 Tree Crdert@soc) = weterciess ol
= Instream log/tree i chenre | idervh v/, ect
X X ¥ Woody debris "’{‘&ﬁ"‘\b svitedt 2ef [u [ Sa-’
PR%  Beaver dam
QD  vVegetated island S j( (1. 1((
]
Flow Type B 5.01n o
H1  Standing water H1A Back water W = Y 98 mn
H2  Scarcely perceptible flow ‘38 :C'))%‘i[‘;”,
H3  Smooth surface flow V=0.108pm/S : . 4 e
. " /(.‘0(‘ 0 ‘-/r’\‘-. #/'/,”
H4  Upwelling - C. |F ,}
, L A=ENIL ovtr ferass me, oA
H5 Rippled [Py HA ; ,,}_-\ it /m
H6  Unbroken standing wave 07 i /
H7  Broken standing wave ® | b Ici(“
™ ingy . (1 S I )
H8 Chute T‘x‘)d . & // (‘,“Qn{&
H9  Free fall H9A Dissipates below free fall - 2% eV € QPOJS(
Substrate ﬁéf& &K )»0 .A)I'l
S1  Silt S$6  Small boulder N ¥ . s
MO‘\C SubS fortia | « "% _C(oSSong & &l 1t
S2 Sand S7 Llarge boulder fO‘{'\Or\Q bpa ed hg,re T3] ond, Ce G//8 an 57"@
S3  Gravel S8 Bimodal onegltutoN NS i Jee s oz
. J L ee——
S4  Small cobble S9  Bedrock/till
S5 Large cobble
Other
BM Benchmark EP Erosion pin
BS Backsight RB Rebar
DS Downstream us Upstream It ' ‘ \
WDJ  Woody debris jam TR Terrace L [\ W
VWC Valley wall contact FC Flood chute L C/)/}qq&*u oSy » A et = 5= i e i 1 i J
BOS  Bottom of slope FP Flood plain Photos: v
TOS  Top of slope KP Knick point ] Notes:
Version #4 Senior staff sign-off (if required): > Checked by: Completed by: é é

Last edited: 21/02/2023 1
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GEO

MORPHIX"
Rapid Geomorphic Assessment Project Number: pyu( O()q
Date: Qog - ()5 -02 Stream: )4//0Q @mm
Time: | EATNN Reach: A@gz
Weather: gu)y\u . /8 o Location: MN;/T‘(’IJ l'?r‘\o\Cl
Field Staff: MD‘U '\-—\ ? Watershed/Subwatershed: f% é [a/Q C /M
Geomorphological Indicator Present? Factor
Piogess No. |Description Yes No Value
1 |Lobate bar (v/
2 |Coarse materials in riffles embedded \/
Evidence of 3 [Siltation in pools R Q/
Aggradation 4 (Medial bars \/ 7
(AD) 5 |Accretion on point bars \/
6 |Poor longitudinal sorting of bed materials \/
7 |Deposition in the overbank zone (v
Sum of indices = ﬂj o Oy
1 |Exposed bridge footing(s) /\/Aﬁ :
2 |Exposed sanitary / storm sewer / pipeline / etc. ﬁ///ﬁ'
3 |Elevated storm sewer outfall(s) /¢ [p votd  Vilg  dleain v
_ 4 _|Undermined gabion baskets / concrete aprons / etc. /\//’4 /
S;’;ig‘;‘;g; 5 |Scour pools downstream of culverts / storm sewer outlets v /7
(DI) 6 |Cut face on bar forms v
7 |Head cutting due to knickpoint migration '
8 |[Terrace cut through older bar material N
9 [Suspended armour layer visible in bank /
10 |Channel worn into undisturbed overburden / bedrock v
Sum of indices =| [ o 10.]4%
1 |Fallen / leaning trees / fence posts / etc. v
2 |Occurrence of large organic debris \/
3 |Exposed tree roots (ol o) v
4 |Basal scour on inside meander bends -\/ )/
E\\ll\}?deenncii of 5 |Basal scour on both sides of channel through riffle Va g
(WI) 1 6 |Outflanked gabion baskets / concrete walls / etc. /l/\j ﬁ
7 __|Length of basal scour >50% through subject reach v
8 |Exposed length of previously buried pipe / cable / etc. (\L\Q C}Y‘aj\/\\ Vv
9 |Fracture lines along top of bank \/
10 |Exposed building foundation M /~? .
Sum of indices =| | 7 0. (25
1 Formation of chute(s) g
Evidence of 2 |Single thread channel to multiple channel v
Planimetric 3 [Evolution of pool-riffle form to low bed relief form v /
Form 4 _|Cut-off channel(s) v /7
AdJu(thIr)nent 5 |Formation of island(s) e
6 |Thalweg alignment out of phase with meander form v
7 |Bar forms poorly formed / reworked / removed v’
Sum of indices = ‘ (0 &/6‘
Notes: Stability Index (SI) = (AI+DI+WI+PI)/4 =|@. /! 74
In Regime In Transition/Stress |In Adjustment
K 0.00-0.20 O 0.21-0.40 O 0.41
Version #3 Senior staff sign-off (if required): "f A\ Checked by: Completed by: fé ;
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Rapid Stream Assessment Technique

Project Number: (\|ZLi( Q

GEO

MORPHI X

Date: ?f‘)’_’;i it - ’\)S‘- OQ Stream: (/j‘l\’[\\x( \J‘.:] é{\
Time: HAYZ% Reach: AE;\(
Weather: Sunn :; | 8 Location: Mﬁfﬁg ((] 0 [f0c _)7/ ] s
- . I\V'ss 4 Ry 1/ '
Field Staff: @\ N Watershed/Subwatershed: {'/"\)6‘(‘»‘»-#(’ /\, eo i€
Category Poor Fair Good Excellent

+ < 50% of bank network + 50-70% of bank network |« 71-80% of bank network + > 8U% of bank network
stable stable stable stable

« Recent bank sloughing, « Recent signs of bank « Infrequent 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 {l+ 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 bank height 0.9- 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 bank for large mainstem areas) stream bank for large
bank for large mainstem (1.5-2.1 m above stream | b 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 + 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 tree falls per stream mile

» 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 1/3 of bank is
highly erodible material generally highly erodible generally highly resistant generally highly resistant

» Plant/soil matrix severely material plant/soil matrix or material plant/soil matrix or material
compromised « Plant/soil matrix

compromised __

« Channel cross-section is Channel cross-section is « Channel cross-section is « Channel cross-section is
generally trapezoidally- generally trapezoidally- generally V- or U-shaped generally V- or U-shaped
shaped shaped }

- | me——
Point range 0o o1 0 2 O3 04 O65 DGM7D,8 09 O 10 O 11
J} ) » > 75% embedded (> « 50-75% embedded (60- ||« 25-499%, e'mbedded (35- « Riffle embeddedness <
~LeS 85% embedded for large 85% embedded for large 59% embedded for large 25% sand-silt (< 35%
W mainstem areas) mainstem areas) mainstem areas) embedded for large
) 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 (> 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 « Pool substrate composition

— <30% sand-silt )
Channel « Streambed streak marks |+ Streambed streak marks |+ Streambed streak marks » Streambed streak marks
2 and/or “banana”-shaped and/or “banana”-shaped and/or “banana”-shaped and/or “banana”-shaped
Scouring/ di d ) di . ! ) g .
Sediment sediment deposits sediment deposits sediment deposits sediment deposits absent)/
Deposition common common uncommon s = = 2

« Fresh, large sand » Fresh, large sand - Fresh, large sand deposits |. Fresh, large sand deposits
deposits very common in deposits common in uncommon in channel rare or absent from channel|
channel channel « Small localized areas of « No evidence of fresh

« Moderate to heavy sand « Small localized areas of fresh sand deposits along sediment deposition on /
deposition along major fresh sand deposits along | top of low banks overbank /
portion of overbank area top of low banks T P -

» Point bars present at » Point bars common, 1. 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 BT O N

Point range 0o o1 O 2 O3 O 4 0 s We 07 O 8
7 Y \’/
Version #2 Senior staff sign-off (if required): Checked by: Completed by: a IP'
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GEO

M ORPHIX"

7
Date: 2@2 AQ-0S -0 PN: W"\OOO\ Location: M@//;a’d ra20l ’%//54
Category Poor Fair Good l\i_ Excellent
. Wetted perimeter < 40% | . Wetted perimeter 40- « Wetted perimeter 61-85% || Wetted perimeter > 85% of
of bottom channel width 60% of bottom channel of bottom channel width 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)
. Dominated by one habitat |. Few pools present, riffles | « Good mix between riffles, « Riffles, runs and 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, velocity velocity and depth
and depth diversity low) diversity intermediate)
. Riffle substrate « Riffle 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 cobbie, gravel and sand material with little sand
Instream . < 5% cobble « 5-24% cobble 4+ 25-49% cobble « > 50% cobble
Habitat . Riffle depth > 20 cm for

B

Riffle depth < 10 cm for
large mainstem areas

Riffle depth 10-15 cm for
large mainstem areas

k.

large mainstem areas

Riffle depth 15-20 cm for '

large mainstem areas

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

~targe pools generally 30-

46 cm deep (61-91 cm
for large mainstem

areas) with little or no

arge pools generally 46-61
cm deep (91-122 cm for
large mainstem areas) with
some overhead

. Large pools generally > 61
cm deep (> 122 cm for
large mainstem areas) with
good overhead

alteration and/or point
bar
formation/enlargement

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

' cover/structure overhead cover/structure cover/structure cover/structure
. Extensive channel . Moderate amount of :‘STmnount of channel . No channel alteration or

alteration and/or slight
increase in point bar

formation/enlargement

significant point bar
formation/enlargement

Riffle/Pool ratio 0.49:1

21.51:1 J

. Riffle/Poo! 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 Oo1 0O 2

El3344

o5 06

o7 O 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 grely 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

Moderate to strong
organic odour

Slight to moderate
organic odour

Slight organic odour

\;No odour

Point range oo O1 0O 2 O3 0O 4 DS/&G o7 0O 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
. vegetation but with major localized portion of both banks banks
Riparian I gaps
Habitat === =
Conditions  |I* 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 farge mainstem for large mainstem areas) large mainstem areas)
—— areas)
Point range )éODI o2 0 3 O 4 O 5 0oe6e O 7
Total overall score (0-42) = Zﬂv Poor (<13) [:a—i—;;}ﬂ Good (25-34) Excellent (>35)

Version #2

Senior staff sign-off (if required):

Last edited: 10/02/2023
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7]
Completed by: /é"

Page 2 of 2



~

GEO

MORPHIX™

. . 1 7 ACH
Reach Characteristics Project Number: 1)/ 00 — , )
Date: % U - D509 Field Staff: KA HE- Watershed/Subwatershed: | /7 Olroe  (reefl”
Time: VAE pon Stream: / YT UTM (Upstream):
Weather: vy, |8 Reach: /‘(\D,’ ) UTM (Downstream):
g+
Land Use Valley Type Channel T a 1 Zon low Type
L % A l anne’ Type \\ R aetZons 7 |E i | [ Evidence of Groundwater Location: Photo:
(Table 1) (Table 2) (Table 3) (Table 4) 8 (Table 5) (e TCredoCs
Riparian Vegetation —l [ Aquatic & Instream Vegetation IlVater Quality —I
Dominant Type 3 Coverage Channel Widths Age (yrs) Type 0? Woody Debris WD Density Odour Turbidity
(Table 6) O None Kl -4 )ﬁlmmature (<5) (Tabte 8) 0 In Cutbank )N/Low WDJ/50m: (Table 16) (Table 17)
- li = I O Mod -7
Encroachment ] Frag'mented 04 -10 0 Established (5-30) m— yfln Channe . / f o<
(Table 7) 'ﬁContlnuous 0> 10 O Mature (>30) Coverage % 30 ] O Not Present (J High
Channel Characteristics j
Sinuosity Type l Sinuosity Degree | Bank Angle Bank Erosion (Table 19)  Clay/Silt Sand Gravel Cobble Boulder Parent Rootlets
(Table 9) (Table 10) 0o-30 X < 5% Bank X = O O O O O
Gradient , # of Channels ' 0030 - 60 05 -30% Riffle O i X X U | O
(Table 11) (Table 12) y(so - 90 0 30 - 60% Pool = S &= L B e R o
~ . 9,
Entrenchment ’ Bank Faiture | . 0 Undercut 5 60 - 100% ~ Bed
(Table 13) | [ (Table 14) 4 e e X = O = o U
Down’s Model QA Bankfull Indicators | ¢ d Bankfull Width | - 1 - oy p y
(Table 15) | O (Table 18) -5[? m | 200 |5.0 3,93 Wetted Width (m) | £.3 LB |
Sed Sorting || | | Sediment Transport o Bankfull Depth N 2 . ey
(Table 20) |/ )e \\ Observedz L Yes IﬂNo O Not Visible (m) [,O 6}?{1 0.7 Wetted Depth (m) |().% ] ), Y D,_ ”
Transport . 3 //4 . 20" e "
Mode (Table 21) 3 % of Bed Active / Undercuts (m) O!%C Velocity (m/s) |(} 7f O_/Jé 0.3 /=]
=
Geomorphic Mass Movement A o/ \d Pool Depth Velocity Estimate 4 44 7
Units (Table 22) 8/@ (Table 23) A//" s 70 (m) 0'87 Method | (/{7 '/f =l /7
Riffle-Pool q 1 i . Meander Amplitude
Sa Rl % Riffles: 6 % Pools: 5 Riffle Length (m) m)
4 A~ / 7 AL 2 N ZZ = Z ~ S —~, b1 A T8 /
Notes: —> Slr/oh; Cliepre( ¢.Vh ., risF7e]. oLte  Fr, 477 N<g Glavel & (Goblp X ALCAE [
_Fle Vi s p at O‘»;'/»:_ff",n/ e AMlnl '.—'\,7 "A'i%. It 5 Laan ,"\;Gw._ S Ieol) b
‘ L
Photos:
Version #4 Senior staff sign-off (if required): O\ Checked by: Completed by: f%'
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General Site Characteristics

Project Number: PNZ4004

GEO

M O RPHIX"

Date: 2074 -0 -*OQ. Stream: Allpo @r\am

Time: 11.2¢ O Reach: A/D%

Weather: TOWNA \1 18« Location: Mﬁm& Ja, H’{LCO
Field Staff: QP*( ‘\'ﬁ? thersheQ/Subwatershed: \ w¢

=
:‘S'!t'e Skgfch =

Ehoovole.
e T =l

Features Monitoring - Compass
f—— Reach break -0-0~0- Long-profile s e ot e "= MN0m
R station location L——f Monumented XS ADeTeT ?tA v LO\\)X\/ e S\Mi@\ I
¥—* Cross-section @ Monumented photo < i v »
— Flow direction i Monumented photo O I\Q, 5 G :6
~AA Riffle direction P \\L v el 7
> Ppool W sediment sampling g ..,,;.;j b e v e
@& Sediment bar OII0 Erosion pins : :lf’maf‘» resses 0_‘
i Eroded bank/slope 8 Scour chains X ’?y e \
----- Undercut bank Additional Symbols ' Rg ..,‘X—S-—
EXXXXH Bank stabilization (\)\\ ¢ =) S:"*l;(?:;
Leaning tree O&)@O& il <
X?x Fence ’ ‘ Lah= & 30m
bz 0.bm
L Culvert/outfall N =035 ms
Swamp/wetland
WYY Grasses
3 Tree
@ Instream log/tree
XX ¥ Woody debris
% Beaver dam
a» Vegetated island
Flow Type
H1  Standing water H1A Back 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 H9A Dissipates below free fail
Substrate
s1  Siit S$6  Small boulder
§2 Sand §7 Large boulder
s3 Gravel S$8 Bimgodal i&%{)
. SO b
S4  Small cobble $9  Bedrock/till \Qi{z 5:& 0
S5  Large cobble U
Other’ CW\
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 Photos:
TOS  Top of slope Kp Knick point Notes:
Version #4 Senior staff sign-off (if required): [Jf-a Checked by: Completed by: QA

Last edited: 21/02/2023
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General Site Characteristics

GEO

MORPHIX"

Project Number: WZL&DOq

Date: 201%-0S -l Stream: Ufam
Time: \9‘_ A O Reach: ADQ
Weather: SHHV™L | UB . Location: MNay .{f\ufd ./ .
Field Staff: Q‘A, \‘:C Watershed/Subwatershed: %bfco@ C IQ,/(
Features Monitoring Site Sketch Compass
f—— Reach break -0-0-0~ Long-profile
R Station location l——14 Monumented XS
*—X Cross-section @ Monumented photo
—* Flow direction i Monumented photo
S~ Riffle direction
> Pool W Sediment sampling
oF®  Sediment bar Erosion pins
HiHH#  Eroded bank/slope 8 Scour chains
----- Undercut bank Additional Symbols
RKXXXTA Bank stabilization
—=»> Leaning tree
x-¥-X  Fence
L__J Culvert/outfall
Swamp/wetland
WYVY Grasses
€3 Tree
@ Instream log/tree
XX X Woody debris
% Beaver dam = D\ /S J “H‘W)\,\ij‘%
QD  vegetated island \PK’. (‘MLJ’\
Flow Type
H1  Standing water H1A Back water f /M
H2  Scarcely perceptible flow /A;g ff«[d j
H3  Smooth surface flow ‘)(3.5 C
H4  Upwelling beo= ﬁ 1Om A
H5 Rippled APt Q o i Tl ;i 3
H6  Unbroken standing wave % o.94m
H7  Broken standing wave Slu{qaﬂcy _'< I% 0.2 ™S
H8 Chute @ 6&.’716{,{
H9  Free fall H9A Dissipates below free fall ! QPJI
Substrate ”-:Z T2 o 5@
s1  silt $6  Small boulder L‘Uﬁ; g‘%{:\ @
S2 Sand S7  large boulder 50\' OISt
$3  Gravel $8  Bimodal V=0 539,\,\/5
S4  Small cobble S9  Bedrock/till l@é
-~ 2 6 &
Ots:er Large cobble A:j 'ﬁ CK(X ) &9;,7.2_02 =
U- ol = Ouc‘—' ~ L
BM Benchmark EP Erosion pin \ \/o 05" wd= O 0
BS  Backsight RB  Rebar ’r};éw DUC V=045
DS Downstream us Upstream ]
WDJ  Woody debris jam TR Terrace L ’ I l l
VWC Valley wall contact FC Flood chute t
BOS  Bottom of siope FP Flood plain Photos:
TOS  Top of slope KP Knick point Notes:
Version #4 Senior staff sign-off (if required): Checked by: Completed by: ()Z ‘
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Rapid Geomorphic Assessment

Project Number: QL\OQQ

GEO

MORPHIX"

Date: 209% 05 - O-? Stream: Alloa 0“1 il«'\
Time: \) 285 Zsa) Reach: HD; =
Weather: Uy, 13 Location: HMeybreld ed

Field Staff:

7

Watershed/Subwatershed:

Ehbitoky Creek

Geomorphological Indicator Present? Factor
Pregess No. [Description Yes No Value
1 |Lobate bar N
2 |Coarse materials in riffles embedded v
Evidence of | 3 _|Siltation in pools v / 2/7
Aggradation 4 |Medial bars 2
G)) 5 |Accretion on point bars v
6 {Poor longitudinal sorting of bed materials /
7 |Deposition in the overbank zone \/
Sum of indices =| 4 5 o.28b
1 |Exposed bridge footing(s) /\ VA
2 |Exposed sanitary / storm sewer / pipeline / etc. /?
3 |Elevated storm sewer outfall(s) W/,q
4 |Undermined gabion baskets / concrete aprons / etc. y2 7 0/
Evidence_of 5 |Scour pools downstream of culverts / storm sewer outlets \/ é
Degradation
(DI) 6 |Cut face on bar forms \/
7 |Head cutting due to knickpoint migration 4
8 |Terrace cut through older bar material g
9 |Suspended armour layer visible in bank v
10 |Channel worn into undisturbed overburden / bedrock v’
Sum of indices =| (D [0 . 0
1 [Fallen / leaning trees / fence posts / etc. \/
2 {Occurrence of large organic debris v
3 |Exposed tree roots vV
4 |Basal scour on inside meander bends v ?
E\\,’\}?deennii of 5 |Basal scour on both sides of channel through riffle / 8
(W) 2 6 |Outflanked gabion baskets / concrete walls / etc. n /(7'
7  |Length of basal scour >50% through subject reach NV
8 |Exposed length of previously buried pipe / cable / etc. \/
9 [Fracture lines along top of bank ) \/
10 |Exposed building foundation NS
Sum of indices = (0 O\Q?
1 |Formation of chute(s) N
. 2 |Single thread channel to multiple channel \/
Evidence of
Planimetric 3 |Evolution of pool-riffle form to low bed relief form v %
_Form 4 |Cut-off channel(s) v’ 7
AdJu(itg'ent 5 |Formation of island(s) v
6 |Thalweg alignment out of phase with meander form .‘—/
7 |Bar forms poorly formed / reworked / removed ~
Sum of indices = j, L, A5
Notes: Stability Index (SI) = (AI+DI+WI+P1)/4 =| 4. / )
In Regime In Transition/Stress |In Adjustment
)!;vf 0.00 - 0.20 O 0.21-0.40 0 0.41
Version #3 Senior staff sign-off (if required): i 'gg 3 Checked by: Completed by: ﬂ
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Rapid Stream Assessment Technique

Project Number: ﬂ\ww

GEO

MORPHIX"

Date: ZOQ‘)\‘“OS '09- Stream: l@\\m @ro VA
H . Al - i T (‘ i
Time: Vi ,’26'&){\/\ Reach: ADD
‘ i LI
Weather: 9\)(‘\(‘\5 . \8"’ Location: \\)\Q\E/fo/\\& (\6 . [,_; D
Field Staff: A W Watershed/Subwatershed: by, ol Cl’f[;l(
Category Poor Fair Good Excellent

+ < 50% of bank network |. 50-70% of bank network |} 71-80% &F 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
slumping or failure sloughing, slumping or sloughing, slumping or sloughing, slumping or
frequently observed failure fairly common- .| ilure failure

» Stream bend areas highly |« Stream ben areas '« Stream bend arfgas stable » Stream bend areas very
unstable . unstable « Outer bank height 0.6-0.9 stable

» Outer bank height 1.2 m |. Outer bank height 0.9- m above streanj bank (1.2- |« Height < 0.6 m above
above stream bank 1.2 m abovg stream 1.5 m above stream bank 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 pbove stream |+ Bank overhang §.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 overhan
e g ot o T o T —
Stability - Young exposed tree roots |« Young exposed tree roots |» Exposed tree roots « Exposed tree roots old,
abundant common predominantly old and targe 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 tree falls per stream mile

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 1/3 of bank is
highly erodible material generally highly erodible generally highly resistant generally highly resistant

» Plant/soil matrix severely material plant/soil matrix or material plant/soil matrix or material
compromised « Plant/soil matrix

compromised

+ Channel cross-section is » Channel cross-section is |« Channel cross-section is - Channel cross-section is
generally trapezoidally- generally trapezoidally- J generally V- or U-shaped generally V- or U-shaped
shaped shaped

Point range Oo o010 2 O3 04 O5 )ﬁGU7D8 O 9 O 10 0O 11

« > 75% embedded (> + 50-75% embedded (60- |l 25-49% embedded (35- « Riffle embeddedness <
85% embedded for large 85% embedded for large 59% embedded for large 25% sand-siit (< 35%
mainstem areas) mainstem areas) mainstem areas) embedded for large

) mainstem areas)

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

« Pool substrate of deep pools pools (> 61 cm deep)
compositiop >81% sand- |. Pool substrate « Pool substrate composition (> 122 cm deep for large
silt composition 30-59% sand-silt mainstem areas)

60-80% sand{silt « Pool substrate composition
_<30% sand-silt
Channel « Streambed streak marks |. Streambed streak marks |. Streambed streak marks - Streambed streak marks |
X and/or “banana”-shaped and/or “banana”-shaped and/or “banana”-shaped and/or “banana”-shaped |
Scouring/ ! . ! ) : . : !
Sediment sediment deposits sediment deposits sediment deposits sediment deposits absentli'
e common common uncommeon
Deposition -

« Fresh, large sand « Fresh, large sand » Fresh, large sand deposits |« Fresh, large sand deposits
deposits very common in deposits common in uncommon in channel rare or absent from channel
channel channel « Small localized areas of - No evidence of fresh

+ Moderate to heavy sand « Small localized areas of fresh sand deposits along sediment deposition on
deposition along major fresh sand deposits along | top of low banks overbank
portion of overbank area top of low banks

« 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 1

Point range 0o O1 0 2 O3 0O 4 \D(SDG O 7 0O 8
Version #2 Senior staff sign-off (if required): Checked by: Completed by: _ / %é

Last edited: 10/02/2023
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GEO

M ORPHIX"

7 i el
Date: ZO?L\_ Q§ = OJ» PN: MJ 7 'J(wo\ Location: Mﬁi,‘ .(;{;jl (‘d‘ /ﬂ///@
Category Poor Fair Good 7 E’)gc__ellent
. Wetted perimeter < 40% |+ Wetted perimeter 40- « Wetted perimeter 61-85% Wetted perimeter > 85% of
of bottom channel width 60% of bottom channel of bottom channel width bottom channe!l width (>
(< 45% for large width (45-65% for large (66-90% for large 90% for large mainstem
mainstem areas) mainstem areas) __—— | mainstem areas)
. Dominated by one habitat | « Few pools p}'ésent, riffles| | « Good mix between riffles, . Riffles, runs and 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, velocity velocity and depth
and depth diversity low) diversity intermediate)
. Riffle substrate ‘W: Riffle 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 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 . Riffle depth > 20 cm for
large mainstem areas large mainstem areas large mainstem areas large mainstem areas
« Large pools generally < . Large pools generally 30- |« Large poc;Ts 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 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 kcover/structure 4 cover/structure
. Extensive channel « Moderate amount of ':-Slight amount 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/enlargement
formation/enlargement
« Riffie/Pool ratio 0.49:1 ;} . Riffle/Pool ratio 0.5- . Riffle/Pool ratio 0.7-0.89:1 | . Riffle/Pool ratio 0.9-1.1:1
| =21.51:1 0.69:1; 1.31-1.5:1 ;1.11-1.3:1
N/A . 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 ﬂSDG o7 0O 8

Water Quality

Substrate fouling level:
High (> 50%)

« Substrate fouling level:

. 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
i TDS:-50-100-mefk

e

J

Clear flow
TDS: < 50 mg/L

Objects visible to depth
< 0.15m below surface

Objects visible to depth

Moderate (21-50%)
& 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 (SIight organic odour » No odour
organic odour organic odour \

Point range Do o1 O 2 oDb3 0a D5 e oDz o8
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

i . vegetation j but with major localized portion of both banks banks
Riparian O 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
Mem areas) for large mainstem for large mainstem areas) large mainstem areas)
e areas)
Point range |:|0,&1 o2 03 04 OO5 o6 O 7
Total overall score (0-42) = 23 Poor (<13) Fair (13-24) Good (25-34) Excellent (>35)
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Reach Characteristics

Project Number:

N 2400

GEO

MORPHIX"

1} N
Date: f/()j’ 4d-0%5-0Ld Field Staff: A Watershed/Subwatershed: | /= 55/ 045 ( je-
Time: \J7 2SS Stream: Qé \‘(;)0\ E()&,A')A UTM (Upstream):
Weather: SNy, (8 Reach: AN3 UTM (Downstream):
Land Use Valley Type Channel Type Q Channel Zone ) | Flow Type . . )
(Table 1) ?p (Table 2) \ (Table 3) / (Table 4) O( (Table 5) ] hEvrdence ofGrot;%vgter Location: Photo:
Riparian Vegetation | LAquatic & Instream Vegetation l [ Water Quality ‘]
Dominant Type | . | Coverage Channel Widths Age (yrs) Type Q Woody Debris WD Density Odour Turbidity
(Table 6) ﬂ/_j £ None }2(1 -4 O Immature (<5) (Table 8) O In Cutbank ﬁLow WDJ/50m: (Table 16) (Table 17)
= LT OFragmented O4-10 )X Established (5-30) ¥ In Channel [ Mod 0.5 b g
(Table 7) ﬂ @(Continuous o> 10 O Mature (>30) cWer:ge:iz \ D O Not Present O High S\V‘j‘ o .,Wq‘ C
Channel Characteristics LeNE eSS —I
Sinuosity Type 2 Sinuosity Degree & Bank Angle Bank Erosion (Table 19)  Clay/Silt San Gravel Cobble Boulder Parent Rootlets
(Table 9) (Table 10) 00-30 0 < 5% Bank X Jg. O O a O 0
Gradient ' # of Channels 030 - 60 W5 - 30% Riffle 0 X A =4 g O a
(Table 11) (Table 12) ™60 - 90 030 - 60% Pool X =, O O O O 0
Entrenchment Bank Failure Undercu 060 - 100% _Bed
(Table 13) 0? (Table 14) 2 l ~ [oca\ ’11165«3 Ll = = = = = = -
D 's Model Bankfull Indicat Bankfull Width . )
ow?szleolg) S ankful ?Talglae 2; ankfu l(m) L\ O 3‘6 (Q@D Wetted Width (m) .,7 (8 .7 A 7. //_7,{)
Sed Sorti Sedi -
e(T a;’lgt'z%g) V\(séL edlment‘;l'l:::rsv[;o;; [ Yes M No I Not Visible Eaubiil De(pnt:; O v b / . ZQ O:{D Wetted Depth (m) b?jo 0. L[3 OZLk
Mode-l(-"l"zglsepgg 2/3 % of Bed Active /\///L} Undercuts (m) |0,05 6.,50 0.05 velocity (m/s) |0, 385) 0. 240 |0 154
Geomorphic Mass Movement |- . Pool Depth Velocity Estimate ~f £
Units (Table 22) 6/(7/ (Table 23) L‘\ /c ZN‘. (95 (m) Of)c / Method b @ éﬁ A
SpaRti::::;-{;()’:l /'\// A— % Riffles: |/ 5 % Pools: \ O Riffle Length (m) 7 l D / Meander Amplitzx:‘;_' PSS S
Notes: oW\ _ X55 — Nactors  Sbstnte olma, % Ded. ereraly Clayy L7171 & Sl 4 A
Rz 297~ bz 5. 0 Qole faiwm/ mn__r#ps Y Fools _ynppsrren (A Acnpror
(M= 2,00 dn) = 2 D0 = 9oy Sttt Sodered by Agpeeas
bk = 055 m Ligh = O- 2 = Do arees drddeerl/ ol reay,
< 0.5 00 O™ &
v = 0.520 m/s vz O.%1|amfS

Photos:

Version #4
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General Site Characteristics

Project Number: HUZ\00A

GEO

MORPHI

X~

Date: 202\.\—05—0 9\ Stream: A\\\DO\ f )("0;\(\
Time: \\ 206 AL Reach: ADL&
Weather: wﬁ“’\ \ \8"0 Location: \&{m,ﬁ:e(d r(),{ P L\na

Field Staff:

b B

Watershed/Subwatershed:

Efbialle. Cre K

Features Monitoring
|:1 Reach break -0-0-0- Long-profile
R Station location I——4 Monumented XS

¥ (Cross-section @ Monumented photo
—* Flow direction l Monumented photo
S Riffle direction
> Ppool W Ssediment sampling
W  Sediment bar OI0  Erosion pins
A Eroded bank/slope 8 Scour chains
----- Undercut bank Additional Symbols

Bank stabitization

Leaning tree A
x-¥%--X Fence o
L1 Culvert/outfall :J:s;
Swamp/wetland ‘,"

Grasses

\ A4

Tree
Instream log/tree

Beaver dam
Vegetated island

€3
XX ¥ Woody debris
SRy
a»

Flow Type

H1  Standing water H1A Back 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 H9A Dissipates below free fall
Substrate

S1  Silt $6 Small boulder

S$2 Sand S$7 large boulder

S3  Gravel S8 Bimodal

S$4  Small cobble
S5 Llarge cobble

S9 Bedrock/till

Other

BM Benchmark

BS Backsight

DS Downstream

WDJ  Woody debris jam
VWC Valley wall contact

EP Erosion pin
RB Rebar

us Upstream
TR Terrace

FC Flood chute

Site Sketch

Compass

r'S
¥ . L C“
k| &1 L N (Z& l/_‘,[,l:g/yy
¢ k& WEH
w Colert fefght = 120,

BOS  Bottom of slope FP Flood plain Photos:
TOS  Top of slope KP Knick point Notes: /
ADS
Version #4 Senior staff sign-off (if required): _) |  Checked by: Compieted by: __@_

Last edited: 21/02/2023
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Rapid Geomorphic Assessment

Project Number: Q‘f 00 q

GEO

MORPHIX"™

Date:

QoNMN\-DS -0

All oo

Stream:

XY

Time:

W95 AM

Reach:

ADY

Weather:

Sunny 18°

Location:

Houf/rffm Cood.

Field Staff:

Watershed/Subwatershed:

T\ Cample

1'/? /Zg (/3

Uh W

Process

Geomorphological Indicator

Present?

Factor

No.

Description

Yes No

Value

Evidence of
Aggradation
(AD)

Lobate bar

Coarse materials in riffles embedded

Siltation in pools

Medial bars

Accretion on point bars

v

Poor longitudinal sorting of bed materials

NIt | h~|WIN |~

Deposition in the overbank zone

Sum of indices =

v

v

v
7
v
v
o

0./

Evidence of
Degradation
(DI)

Exposed bridge footing(s)

Exposed sanitary / storm sewer / pipeline / etc.

Elevated storm sewer outfali(s)

Undermined gabion baskets / concrete aprons / etc.

Scour pools downstream of culverts / storm sewer outlets

=SS

Cut face on bar forms

Head cutting due to knickpoint migration

Terrace cut through older bar material

OO (N NN WIN|

Suspended armour layer visible in bank

—
o

Channel worn into undisturbed overburden / bedrock

Sum of indices =

S

0.7

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

AN N
NSNS 3

Outflanked gabion baskets / concrete walls / etc.

s
o,

VA

78

Length of basal scour >50% through subject reach

Exposed length of previously buried pipe / cable / etc. (_H 0 \\

Vi |N[oojn[Dlw N+~

Fracture lines along top of bank

—
(=}

Exposed building foundation

.
)
i

Sum of indices =

0.5

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

NI | D lw N =

Bar forms poorly formed / reworked / removed

v

Sum of indices =

/

NENNSNISNEENEN

0.79

Notes:

Stability Index (SI) = (AI+DI+WI+PI)/4 =] (). / 7/]

In Regime

In Transition/Stress

In Adjustment

#{ 0.00 - 0.20

O 0.21-0.40

O 0.41

Version #3

Senior staff sign-off (if required): Checked by:

Last edited: 10/02/2023
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Rapid Stream Assessment Technique

Project Number: ﬂl/f%o:)q

GEO

MORPHIX™

Date: ASAK JS‘ DL Stream: /4//[06\ LDZ/V)
H » \ \ \ - §
Time: 20 A Reach: ﬂ'{)yf
3 1A AL S } 2 /
Weather: S\X\Y“V f a Location: /\445145 /Ol o ? A( {/pe
Field Staff: )QA- ,:7_7:/ Watershed/Subwatershed: F 72 bp cole G'Q I/C
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, » Recent signs of bank « Infrequent 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 €am bend areas stable }|. Stream bend areas very
unstable unstable » Outer bank height 0.6-0.9 stable

+ Outer bank height 1.2 m |+ Outer bank height 0.9- 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 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 s e e et e, -
Stability + Young exposed tree roots |« Young exposed tree roots |« Exposed tree}roots « Exposed tree rdots old,
abundant common predominantly old and large and wood

- > 6 recent large tree falls |+ 4-5 recent farge tree falls large, smallef young roots | Generally 0-1 récent large
per stream mile per stream mile scarce tree falls per stream mile

« 2-3 recent large tree falls
per stream mtile

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

« Plant/soil matrix severely material plant/soil matrix or material plant/soii matrix or material
compromised  Plant/soil matrix

compromised ——

« Channel cross-section is  |\» Channel cross-section is |« Channel cross-section is « Channel cross-section is
generally trapezoidally- generally trapezoidally- generally V- or U-shaped generally V- or U-shaped
shaped shaped

Point range O o O 1 oo 2 O3 04 O65 06 O07 A 8 09 O 10 O 11

s

> 75% embedded (>
85% embedded for large
mainstem areas)

50-75% embedded (60-
85% embedded for large
mainstem areas)

» 25-49% embedded (35-
59% embedded for large
mainstem areas)

» Riffle embeddedness <
25% sand-silt (< 35%
embedded for large
mainstem areas)

Few, if any, deep pools
Pool substrate
composition >81% san
silt

Low to moderate number
of deep pools

Pool substrate
composition

60-80% sand-silt

» Moderate number of deep
pools

Pool substrate composition
30-59% sand-silt

« High number of deep pools
(> 61 cm deep)
(> 122 cm deep for large
mainstem areas)

» Pool substrate composition
<30% sand-silt

Streambed streak marks

Streambed streak marks

i

» Streambed streak marks

Channel » Streambed streak marks
s : and/or “banana”-shaped and/or “banana”-shaped and/or “banana”-shaped \ and/or “banana”-shaped
couring/ : . : ) : . : .
Sediment sediment deposits sediment deposits sediment deposits sediment deposits absent
Deposition common common uncommon
« Fresh, large sand » Fresh, large sand - Fresh, large sand deposits ||+ Fresh, large sand deposits
deposits very common in deposits common in uncommon in channel rare or absent from channel
channel channel « Small localized areas of « No evidence of fresh
+ Moderate to heavy sand » Small localized areas of fresh sand deposits along sediment deposition on
deposition along major fresh sand deposits along | top of low banks overbank
portion of overbank area top of low banks L
« 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-vegetatg¢d and/or stable, well-vepetated
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 00 O1 0o 2 O3 0O 4 DSHG O 7 0O 8
7
Version #2 Senior staff sign-off (if required): ) Checked by: Completed by: EZ\
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GEO

MORPHIX™

pate: | Joy/ A0S oLl pn: | YN 2400 Location: M&.y#@[ﬂ/ A, /%//Jq
Category Poor Fair Good Excellent
. Wetted perimeter < 40% |+ Wetted perimeter 40- . Wetted perimeter 61-85% Wetted perimeter > 85% of
of bottom channel width 60% of bottom channel of bottom channel width 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) areas) >
. Dominated by one habitat{| . Few pools present, riffles |« Good mix between riffles, . Riffles, runs and 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,
l pools dominant, velocity velocity and depth
iversity low diversity intermediate)
« Riffte substrate } « Riffle substrate . Riffle substrate « Riffle substrate
composition: composition: composition: good mix of composition: cabble,
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% cobbie
Habitat - Riffle depth < 10 cm for | . Riffle depth 10-15 cm for | Riffle depth 15-20 cm for ) - Riffle depth > 20 c¢m for
“r, large mainstem areas large mainstem areas large mainstem areas large mainstem areas
o 2
. 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 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 /5% good overhead
cover/structure overhead cover/structure cover/structure / cover/structure
. Extensive channel . Moderate amount of . Slight amount 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/enlargement
formation/enlargement
. Riffie/Pool ratio 0.49:1 ; . Riffle/Pool ratio 0.5~ . Riffle/Pool ratio 0.7-0.89:1 | . Riffle/Pool ratio 0.9-1.1:1
21.51:1 ] 0.69:1; 1.31-1.5:1 ;1.11-1.3:1
N A . 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 EI3)Z{4 ‘D5 0O 6 07 0O 8

Water Quality

Substrate fouling level:
High (> 50%)

Substrate fouling level:
Moderate (21-50%)

Substrate fouling level:

Very light (11-20%) P

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

. TDS: > 150 mg/L

Brown colour

Grey colour
TDS: 101-150 mg/L

FS ightly grey colour )
Ve 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

Moderate to strong
organic odour

Slight to moderate
organic odour

Slight organic odour

E\lo odour

)

Point range oo o1 02 O3 0O 4 s Oe O7 O 8
» Narrow riparian area of « Riparian area . Forested buffer generally . Wide (> 60 m) mature
mostly npn-woody predominantly jwooded > 31 m wide along major forested buffer along both
- vegetatign but with majorjlocalized portion of both banks banks
Riparian gaps
Habitat
Conditions  |1° Canopy coverage: . Canopy coverage: 50- . Canopy coverage: . Canopy coverage:
i <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)
il areas)
Point range oo i1 oDb2 0O 3 O4 0S5 oOe O 7
Total overall score (0-42) = Z\X Poor (<13) Gair (13-24 Good (25-34) Excellent (>35)
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GEO

PN G .
Reach Characteristics Project Number: ////‘/ o . WO AR
Date: VoY -0S -0 Field Staff: L A7 Watershed/Subwatershed: | 7 %L, . // (e i
Time: V.20 Am Stream: S e ﬂ@/)—, UTM (Upstream):
Weather: NNy /j) < Reach: ) L UTM (Downstream):
VL T
Land Use Valley Type Channel Type Channel Zone Flow Type . :
OE f dwater L : Photo:
(Table 1) | O (Table 2) \ | (ravle 3) | (Table 4) A (Table 5) l HISACP STy Eatey Loggiion ot
LRiparian Vegetation j LAquatic & Instream Vegetation W LWater Quality j
Dominant Type ‘g Coverage Channel Widths  Age (yrs) Type \ Woody Debris WD Density Odour Turbidity
(Table 6) O None %1 _4 O Immature (<5) (Table 8) O In Cutbank XLOW WDJ/50m: (Table 16) (Table 17)
I O Fragmented (14 - 10 X Established (5-30) K In Channel O Mod 0, =) j 07
(Table 7) \/\ MContinuous d>10 O Mature (>30) c°ver:::§2 ZO 0 Not Present O High
LChannel Characteristics j
Sinuosity Type / Sinuosity Degree Bank Angle Bank Erosion (Table 19) CIay/SiIt Sand Gravel Cobble Boulder Parent Rootlets
(Table 9) (Table 10) / 00 -30 < 5% Bank yisl = O O O O O
Gradient / # of Channels / 030 - 60 05~ 30% Riffle = L St 1 EURVUI Ry NS oy NN iy NO—— e
(Table 11) (Table 12) (50 - 90 030 - 60% Pool o O e —————f S
Entrenchment . Bank Failure O Undercut 0060 - 100% ~ Bed 5y
(rable 13) | A (Table 14) (/7 O rernetean Xg z KWET = = = a = x|y
Down’s Model Bankfull Indicators Bankfull Width = / ,‘;_—_ |
(Table 15) ) (Table 18) 3/ b 5 my 1O 545 4.5 |3.h wetted width (my | 3 7 3.1 9| #7
Sed Sortin ' Sediment Transport - Bankfull Depth ( 17 i «
(Tabl; 20% Lte/ ime on:rsvpe;? 3 Yes XNO [ Not Visible AL e(;:n) D .50 0, 5 ‘ O O,é?s Wetted Depth (m) O. P O, l/o/( 0,[52 LQEJ
T rt A // . P }
Mode ("I::Elsepgl) g % of Bed Active ///-7 Undercuts (m) Velocity (m/s) ()‘ {4 0. 27 O” 33{! @ 23
Geomorphic Mass Movement |/ ary / Pool Depth F< Velocity Estimate Q / g o 7
Units (Table 22) 8 (Table 23) /;’//;} So Y Gl (m) 0; ‘Jg Method v 7(/(' /2/
Riffle-Pool | i . ! . _— Meander Amplitude
Spacing (m): k//ﬁ % Riffles: O % Pools: O Riffle Length (m) (m)
_ ] 7 =
Notes: ~—> g /H/“)N / ‘,l}ﬁ;f Pk S [ /;ﬁar\/‘ﬁ ) /;q C/z/‘@acf\{:., N clovitwel et ) ,", Ll G rA S e e
= MIUEZG aogr A, © T Adoinansr :

= Sitedl _pepl cnl foo £5.

Photos:

\\
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General Site Characteristics

GEO

MORPHIX"™

Project Number: Q{QQQ

Date: 7024 -0S -0 Stream: Alloe Craun
Time: WD o Reach: ADS
Weather: YA 3"' Location: N\&” red O, HIDA
- Vi -
Field Staff: L > \// Watershed/Subwatershed: F‘i 10.149) .'(Q (' (<0 L
= R O
Features Monitoring Site Sketch / : ~Z s Compass j
Reach break Long-profile A@é POU\ dep#s
Station location Monumented XS ‘ = -B3m
Cross-section , 6’
s O e

—
A

X

> Flow direction Monumented photo
~AA Riffle direction
> Sediment sampling
&» Sediment bar Erosion pins
i

Eroded bank/siope 8 Scour chains

-0
—
(0] Monumented photo
Pool w
[Ssanus]

————— Undercut bank Additional Symbols

EXXXd Bank stabilization
=5%» Leaning tree

%X Fence
Culvert/outfall

L1
Swamp/wetland
WYY Grasses

Tree
Instream log/tree

Beaver dam

O3
X X ¥ Woody debris
oy
@

Vegetated istand

Flow Type

H1 Standing water H1A Back water
H2  Scarcely perceptible flow
H3  Smooth surface flow

’ v
\ Q\Hﬂ‘:‘s | \/K
7 sgum
?}; 1 Nodes
XD\ . 2 1018 o gressees
K- H.52 4 m %6 ﬁ‘\mra/
uw1;2,'@0mﬂ { - S’/-S-_Z bed & bk
with = O-tilom Sbhstrete
Bacnln, 9 g e 2t e
= 'm

H4 Upwelling
H5 Rippled vl i e e Ak ""’)C
H6 Unbroken standing wave g
H7 Broken standing wave V/Q
H8 Chute XSZ. v
H9  Free fall HOA Dissipates below free fall &‘f gg ;%((,M o= N
Substrat.e ks O.H"{?’! " {—}
S$1  Silt S6 Small boulder = V.07 m ; ‘
§2 Sand §7  Large boulder Ve O. 14888 bt
S3  Gravel S8 Bimodal \
§4 Small cobble S9  Bedrock/till
S5  lLarge cobble 765
Other bpd: 3 ‘?Om
BM Benchmark EP Erosion pin twz ZASm
BS  Backsight RB  Rebar tud = 0.400)
DS Downstream us Upstream bd = 0”730’]
WDJ Woody debris jam TR Terrace VO Z\\ M/‘S
VWC Valley wall contact FC Flood chute
BOS  Bottom of slope FP Flood plain Photos:
TOS Top of slope KP Knick point Notes:
Version #4 Senior staff sign-off (if required): 5)(9 O Checked by: //4

Last edited: 21/02/2023
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Rapid Geomorphic Assessment

Project Number:

24004

GEO

MORPHIX"

Date: To0M-05-0F _ |stream: All oo Droin
Time: 1L \O AM Reach: AN
Weather: Sunny , 18 C Location: A/]@M‘f‘/?’cl/f/ @a&// ,)_dl{/d/)(
Field Staff: M\d \,—\? Watershed/Subwatershed: ff;l% ‘b;“(,o;,b C (PP
Geomorphological Indicator Present? Factor
Process . Value
No. |Description Yes No
1 |Lobate bar »\/
2 |Coarse materials in riffles embedded N/
Evidence of 3 |Siltation in pools v ‘/
Aggradation 4 |Medial bars g 7
(AD) 5 |Accretion on point bars T
6 {Poor longitudinal sorting of bed materials v
7 |Deposition in the overbank zone \//
Sum of indices =| | 0 R 15
1 |Exposed bridge footing(s) /{/’ /Q
2 |Exposed sanitary / storm sewer / pipeline / etc. // ,4
3 |Elevated storm sewer outfall(s) /) /7/7
4 {Undermined gabion baskets / concrete aprons / etc. /['/ ﬁ ]
Evidence.of 5 |Scour pools downstream of culverts / storm sewer outlets A : /(0
Degradation
(D) 6 [Cut face on bar forms V4
7 |Head cutting due to knickpoint migration \/
8 |Terrace cut through older bar material W
9 |Suspended armour layer visible in bank \/
10 |Channel worn into undisturbed overburden / bedrock \_/
Sum of indices = [ 5 O . I ‘n
1 |Fallen / leaning trees / fence posts / etc. \/
2 |Occurrence of large organic debris v
3 |Exposed tree roots v
_ 4 |Basal scour on inside meander bends v |
E\\;\Il?deennci?\;f 5 |Basal scour on both sides of channel through riffle v /8
(WI) 6 |Outflanked gabion baskets / concrete walls / etc. /\//[1
7 |Length of basal scour >50% through subject reach g P
8 |Exposed length of previously buried pipe / cable / etc. \/
9 |Fracture lines along top of bank oA
10 |Exposed building foundation /y?j&.’]
Sum of indices = | ) 7 O, /Zj’
1 [Formation of chute(s) "
Evidence of 2 |Single thread channel to multiple channel /
Planimetric 3 |Evolution of pool-riffle form to low bed relief form v/ /
Form 4 |Cut-off channel(s) v /7
AdJu(itIr;\ent 5 |Formation of island(s) v
6 |Thalweg alignment out of phase with meander form Vg
7 |Bar forms poorly formed / reworked / removed
Sum of indices =| / 6 /Y5
Notes: Stability Index (SI) = (AI+DI+WI+PD)/4 =| (), /| &/5
In Regime In Transition/Stress |In Adjustment
,Ef 0.00 - 0.20 o 0.21-0.40 O 0.41
L
Version #3 Senior staff sign-off (if required): ‘ 2> Checked by: Completed by: /,Z 1
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Rapid Stream Assessment Technique

Project Number: /?\/Z‘—[aoq

GEO

M ORPHIEX"

e S———

Date 2024 -0K -0 Stream: AMpa_ Uonin

Time: WS Pm Reach: AD5

Weather: SUNNY | g < Location: Mﬂl///iﬁ@ J > }§' 1/ os

Field Staff: VA % Watershed/Subwatershed: ?qfd}fﬂ 24 [é{ Crf(_,,‘(
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, « Recent signs of bank « Infrequent 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 . 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 bank height 0.9- 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 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 _%(.// gm[, . Bank overhang < 0.6 m

. Bank overhang > 0.8-1.0 areas)

Channel m . Bank overhang 0.8-0.9m 4/
Stability . Young exposed tree roots |« Young exposed tree roots '« Exposed tree roots . 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 tree falls per stream mile

. 2-3 recent large tree falls
per stream mile \ o

» Bottom 1/3 of bank is . Bottom 1/3 of bank is l Bottom 1/3 of bank is W . Bottom 1/3 of bank is
highly erodible material generally highly erodible generally highly resistant generally highly resistant

« Plant/soil matrix severely material plant/soil matrix or material { plant/soil matrix or material
compromised « Plant/soil matrix

compromised —

. Channel cross-section is | » Channel cross-section is |}« Channel cross-section is « Channel cross-section is
generally trapezoidally- generally trapezoidally- generally V-, or U-shaped ‘ generally V- or U-shaped
shaped shaped L@LLﬁKLA A

Point range oo o1 O 2 03 04 O5 O6 O 7 O 8 ¥ o 'O 10 O 11
NOp . . > 75% embedded (> . 50-75% embedded (60- |« 25-49% embedded (35- . Riffle embeddedness <
\‘(/9, 0> 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, it any, deep pools . Low to moderate number |« Moderate number of deep « 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 « Pool substrate composition

— <30% sand-silt

Channel . Streambed streak marks |. Streambed streak marks |. Streambed streak marks Streambed streak marks

3 and/or “banana”-shaped and/or “banana”-shaped and/or “banana”-shaped and/or “banana”-shaped
Scouring/ . . : . : ) - )
Sediment sediment deposits sediment deposits sediment deposits sediment deposits absent
Deposition common common uncommon

« Fresh, large sand . Fresh, large sand . Fresh, larde sand deposits |« Fresh, large sand geposits
deposits very common in deposits common in uncommon in channel rare or absent from channel
channel channel » Small localized areas of . No evidence of frdsh

. Moderate to heavy sand « Small localized areas of fresh sang deposits along sediment deposition on
deposition along major fresh sand deposits along | top of low/banks overbank
portion of overbank area top of low banks SVt Sord P ffy)/‘g}

. Point bars present at « Point bars common, . Point bars small and stable, 1+ 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 =y

Point range oo O1 0 2 03 0 4 05 X6 O 7 0O 8
Version #2 Senior staff sign-off (if required): Checked by: Completed by: é ;
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GEO

MORPHI X"

7
/ Fi
Date: ZOZ"‘\ —O0S-d2 PN: ﬁ-/ZL{ 004 Location: /‘é;/ﬁ(//lé/ /yybc T
Category Poor Fair Good | Excellent —
» Wetted perimeter < 40% |+ Wetted perimeter 40- - Wetted perimeter 61-85% |. Wetted perimeter > 85% of
of bottom channel width 60% of bottom channel of bottom channel width bottom channel width (>
(< 45% for targe width (45-65% for large (66-90% for large 90% for large mainstem
mainstem areas) mainstem areas) mainstem areas) areas) e —
- Dominated by one habitat | » Few pools present, riffles |« Good mix between riffles, « Riffles, runs and 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 shalflow (for large fast, shallow and deep
mainstem areas, few \ mainstem areas, runs water)
riffles present, runs and and pools dominant,
pools dominant, velocity velocity and depth
__and depth diversity low) { diversity intermediate)
« FaffRe-substrate « Riffle 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 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 | Riffle depth > 20 cm forl,
large mainstem areas large mainstem areas large mainstem areas large mainstem areas /)4,’"‘
« Large pools generally < « ‘argemmels 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 c¢m for cm deep (> 122 cm for
large mainstem areas) for large mainstem 72725 || large mainstem areas) with large mainstem areas) with
and devoid of overhead areas) with little or no some overhead good overhead
cover/structure L overhead cover/structure {) cover/structure cover/structure
» Extensive channel « Moderate amount of « Slight amount 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/enlargement
formation/enlargement
« Riffle/Pool ratio 0.49:1 ; « Riffle/Pool ratio 0.5- « Riffle/Pool 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
/ « Summer afternoon water |. Summer afternoon water |« Summer afternoon water » Summer afternoon water
f/H temperature > 27°C temperature 24-27°C temperature 20-24°C temperature < 20°C
Point range O o O1 0O 2 7{3[14 OS5 0O 6 O 7 O 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

{’-—S-I ightly grey cotoar |

. TDS: 50-100 mg/L

Clear flow

« TDS: < 50 mg/L

Objects visible to depth
< 0.15m below surface

Objects visible to depthj
0.15-0.5m below surface

» Objects visible to depth
0.5-1.0m below surface

Objects visible to depth

s

Moderate to strong
organic odour

Slight to moderate
organic odour

« Slight organic odour

i
lo

No odour

> 1.0m below surface

Point range Oo o1 0O 2 O3 O 4 ¥ s oe 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
= Al 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 Dog:1 o2 0O 3 04 OS5 Oe6 O 7
“ -
Total overall score (0-42) = dl’\ Poor (<13) @rus-u) Good (25-34) Excellent (>35)
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GEO

LS A\ )
Reach Characteristics, Project Number: YNZz4 0o p _ N O
Date: 2024 —) 5- DLl Field Staff: Ly HFEF Watershed/Subwatershed: | £ 72/, /o (/‘f//&
Time: WhS O Stream: 0/»\ N UTM (Upstream):
. 002 ”l
Weather: SN Reach: Ans UTM (Downstream):
—
Land Use Valley Type Channel Type Channel Zone Flow Type - . .
2 [ Evidence of Groundwater Location: Photo:
(Table 1) g (Table 2) \ (Table 3) \ \ (Table 4) l (Table 5) l e
rRiparian Vegetation J ﬁquatic & Instream Vegetation I (Water Quality
Dominant Type z Coverage Channel Widths  Age (yrs) Type l Woody Debris WD Density Odour Turbidity
(Table 6) - {1 None )ﬁl -4 O Immature (<5) (Table 8) O In Cutbank X ow WD1/50m: (Table 16) (Table 17)
Crcroachment [ | D/fregmented D410 W Established (5-30) XIn Channel O Mod O ) 7
(Table 7) 3 }{Continuous 0> 10 % O Méture (230) Cover:::iz 25 O Not Present O High
ﬁ:hannel Characteristics
Sinuosity Type | Sinuosity Degree ‘ Bank Angle Bank Erosion (Table 19)  Clay/Silt Ssand Gravel Cobbie Boulder Parent Rootlets
(Table 9) (Table 10) 00-30 ™ < 5% Bank Pal X O O O O O
Gradient \ # of Channeis l 0130 - 60 05 - 30% Riffle = = 5=
(Table 11) (Table 12) 60 - 90 7 30 - 60% Pool B ~=ir = = A W B =
Entrenchment | - Bank Failure |, 1/ O Undercut 01 60 —- 100% ~ Bed
(Table 13) 07 (Table 14) //// st A X U s = - O
Down'’s Model (o Bankfull Indicators Bankfull Width g A N
(Table 15) | ~ (Table 18) g/ my 5. 54 3.8 3.9 Wetted width (m) | 7 () 3.09 78]
Sed Sorting |\ - Sediment Transport - Bankfull Depth ) =5
(Table 20) Nﬁ“ Observed? O Yes )QNO [ Not Visible G O.é"-l 1. 07 0, 73 Wetted Depth (m) Oﬁ"b O.¢ 7 . %
Transport . } ,
Mode (Table 21) 3 % of Bed Active /\//ﬁ Undercuts (m) Velocity (m/s) |D.ZZ 7 O % 3.(//
Geomorphic Mass Movement W 3 Pool Depth B iy R Velocity Estimate / 7
Units (Table 22) 8 (Table 23) l&//:} /A =y JO (m) 0. 53 Method A//‘/Zé? g_&: / /
Riffle-Pool . - 7 . . Meander Amplitude
spacing (m): / % Riffles: O % Pools: O Riffle Length (m) |- (m) ]

Notes: — [parion VCO,PJ'&\[’IZY\ thCﬁ)a&h/na Vs el /6’9' :mt.ru

= Th Jemonchd 1t e LEnks.

Photos:

~ N\
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General Site Characteristics

Project Number: PNZU (&

GEO

MORPHIX"

Date: /OZV\VOSZ(DQ\ Stream: AN oo krein
Time: 0SSO LA Reach: A L |/
Weather: Sunny.  (8°F Location: Nm,,‘ﬁ;e(d (‘d’l A4 Lf_x)
o
Field Staff: HA- AP Watershed/Subwatershed: Elobicole.  Creek
Features Monitoring Site Sketch Compass
f=——= Reach break -0~0-0- Long-profile
R Station location I— 1 Monumented XS
X Cross-section @ Monumented photo
—> Flow direction ¢ Monumented photo
~A Riffle direction
> Pool W  Sediment sampling
@&»  Sediment bar I Erosion pins
it Eroded bank/slope 8 Scour chains

----- Undercut bank
EXXXXA Bank stabilization
—>» Leaning tree
X%  Fence
Culvert/outfall
Swamp/wetland
Grasses

200

€3 Tree

@ Instream log/tree
XX ¥ Woody debris
%  Beaver dam
&P Vegetated island

Additional Symbols

Flow Type

H1  Standing water H1A Back 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 H9A Dissipates below free fall
Substrate

S1  Silt S6 Small boulder

S2 Sand §7 Large boulder

S3 Gravel S8 Bimodal

sS4 Small cobble

S9 Bedrock/till

S5 Large cobble
Other o . :
BM Benchmark EP Erosion pin ll\t df&m ‘ e Ck) Zog:,\/b .
BS  Backsight RB  Rebar =88
DS Downstream us Upstream ?{:O\ OQ(D-V)\: 0.oZrd
WD]  Woody debris jam TR Terrace Seunn dxtn |
VWC Valley wall contact FC Flood chute W Oj\ﬁ/‘\’ = 1. f&)m F“ZI
BOS  Bottom of slope FP Flood plain Photos: ' : 75
TOS  Top of slope KP Knick point Notes: A
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Rapid Geomorphic Assessment

N
Project Number: QL{OOO\

GEO

MORPH]|X™

Date:

Jo94-05-02

Stream:

Allea Droin

Time:

Reach:

10: 50 AM

AD

Weather:

dunNy

Location:

(gec

Meretd  Yood, Alloc

Field Staff:

ON" W ¢

Watershed/Subwatershed:

Flibiale (reell

Process

Geomorphological Indicator

Present? Factor

No.

Description

Value

Yes No

Evidence of
Aggradation
(AD)

Lobate bar

Coarse materials in riffles embedded

Siltation in pools

[V

Medial bars

/7

Accretion on point bars

Poor longitudinal sorting of bed materials

N | hAWIN -

Deposition in the overbank zone

01493

Sum of indices =| |

Evidence of
Degradation
(DI)

Exposed bridge footing(s)

Exposed sanitary / storm sewer / pipeline / etc.

Elevated storm sewer outfall(s)

Undermined gabion baskets / concrete aprons / etc.

Scour pools downstream of culverts / storm sewer outlets

Cut face on bar forms

VA

Head cutting due to knickpoint migration

Terrace cut through older bar material

WO (N DAIW|N |

Suspended armour layer visible in bank

[
o

Channel worn into undisturbed overburden / bedrock

0.0

Sum of indices =

Evidence of
Widening
(WD)

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 previousty buried pipe / cable / etc.

O IN[([O | |W|N|

Fracture lines along top of bank

NE SN SEEANNR

Pt
o

Exposed building foundation

3
)

Sum of indices = !

0.129

Evidence of
Planimetric
Form
Adjustment
(PT)

Formation of chute(s)

Single thread channel to multipie 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

NN hWIN| -

Bar forms poorly formed / reworked / removed

v

S \\:\\\\—'

O./4%

Sum of indices = /

Notes:

Stability Index (SI) = (AI+DI+WI+PI)/4 =[ /) /p

In Regime In Transition/Stress |In Adjustment

ﬁ{ 0.00 - 0.20 O 0.21 -0.40 0 0.41

Version #3

~r M
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Rapid Stream Assessment Technique Project Number:/’/?/?c/wt?

Date: D2e-05 -0 K Stream: /Q/ba Ee o
Time: I5: 6 Fb4 Reach: %b
Weather: SNy (€ Location: f’l,;n,,.ﬁjc id rd U
L u : - - L.
Field Staff: {{A H? Watershed/Subwatershed: F\% 16, o I O‘C&K
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, « Recent signs of bank + Infrequent 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 « Stream bend areas stable « Stream bend areas very
unstable unstable » Quter bank height 0.6-0.9 stable
» Outer bank height 1.2 m |. Outer bank height 0.9- 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 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 « 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 tree falls per stream mile
» 2-3 recent large tree falls
per stream mile e
« Bottom 1/3 of bank is « Bottom 1/3 of bank is .+ Bottom 1/3 of bank is « Bottom 1/3 of bank is
highly erodible material generally highly erodible generally highly resistant generally highly resistant
» Plant/soil matrix severely material plant/soil matrix or material plant/soil matrix or material
compromised « Plant/soil matrix
compromised J
» Channel cross-section is |} Channel cross-section is ]’- Channel cross-section is « Channel cross-section is
generally trapezoidally- generally trapezoidally- " generally V- or U-shaped generally V- or U-shaped
shaped shaped J {
Point range Do o1 O 2 O3 04 OS5 o6 X7 os 09 0O 10 O 11
No « > 75% embedded (> « 50-75% embedded (60- |« 25-49% embedded (35- . Riffle embeddedness <
Az Iy 85% embedded for large 85% embedded for large 59% embedded for large 25% sand-silt (< 35%
(‘Q}gl/ mainstem areas) mainstem areas) mainstem areas) embedded for large
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 (> 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 » Pool substrate composition
<30% sand-silt
Channel - Streambed streak marks |« Streambed streak marks |+ Streambed streak marks Streambed streak marks
] and/or “banana”’-shaped and/or “banana”-shaped and/or “banana”-shaped and/or “banana”-shaped
Scouring/ : d : L ) . . . .
Sediment sediment deposits sediment deposits sediment deposits sediment deposits absent
Deposition common common uncommon e e
« Fresh, large sand « Fresh, large sand s Fresh, large sand deposits| | Fresh, large sand deposits
deposits very common in deposits common in uncommon in channel rare or absent from channel
channel channel Small localized areas of « No evidence of fresh
» Moderate to heavy sand » Small localized areas of fresh sand deposits along sediment deposition on
deposition along major fresh sand deposits along | | top of low banks overbank
portion of overbank area top of low banks ===
« Point bars present at « Point bars common, » Point bars gmall and stable, |+ Point bars few,ismall 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 armour?d with little
unstable with high amount of fresh sand fresh sand or no fresh san
amount of fresh sand t ! /
Point range oo o1 0 2 O3 O 4 05 &6 07 O 8
P =
—- d
Version #2 Senior staff sign-off (if required): _ >’ O Checked by: Completed by: <t
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MORPHIX"

Date: Qoﬁdz\/o&//og PN: V}\\)qu Location: N&{H’,@[d /al/ 4//6@
L4
Category Poor Fair Good Excellent
. Wetted perimeter < 40% |. Wetted perimeter 40- « Wetted perimeter 61-85% }+« Wetted perimeter > 85% of
of bottom channel width 60% of bottom channel of bottom channel width 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) areas)
s Dormitated by one habitat |« Few pools present, riffles | « Good mix between riffles, iffles, runs and 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, velocity velocity and depth
and depth diversity low) diversity intermediate)
V- Rifflesubstrate . Riffie 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 sand material with little sand
Instream + < 5% cobble /| » 5-24% cobble + 25-49% cobble . > 50% cobble
Habltat(\D . Riffle depth < 10 cm for |« Riffle depth 10-15 cm for |« Riffle depth 15-20 cm for |« Riffle depth > 20 cm for
&Xf ol large mainstem areas large mainstem areas large mainstem areas large mainstem areas
\ . Large pools generally < . Large pools generally 30- |« Large pools g-e_rTerally 46-61 | . Large pools generally > 61
30 cm deep (< 61 cm for 46 cm deep (61-91 cm cm deep (91-122 cm for cm deep (> 122 cm 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 over/structure cover/structure
« Extensive channel « Moderate amount of Slight amount 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/enlargement
. o formation/enlargement o — /]
ﬂ «» Riffte/Pool ratio 0.49:1 ; «\Riffle/Pool ratio 0.5- . Riffle/Pool ratio 0.7-0.89:1 |. Riffle/Pool ratio 0.9-1.1:1
21.51:1 3 /0.69:1; 1.31-1.5:1 ;1.11-1.3:1
A |+ Summer afterncon 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 E|3ﬂ4 o5 0O 6 O 7 0O 8

Water Quality

Substrate fouling level:
High (> 50%)

. Substrate fouling level:

Moderate (21-50%) ___

)

. Substrate fouling level:

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

Brown colour
« TDS: > 150 mg/L

« Grey colour
. TDS: 101-150 mg/L

Very light (11-20%)

Clear flow
TDS: < 50 mg/L

Objects visible to depth
< 0.15m below surface

“Objects visible to depth
0.15-0.5m below surface 4

Slightly grey colour

. TDS: 50-100 mg/L

. 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
organic odour organic odour
Point range oo 01 O 2 o3 0 4 X 5 0O 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
- vegetation but with major localized portion of both banks banks
it T /| oms
ConsitionG . E:anopy 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 W1 o2 03 04 OS5 o6 O 7
-~ //'/ -
Total overall score (0-42) = ﬂS Poor (<13) { Fair (13-24) Good (25-34) Excellent (>35)
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Reach Characteristics Project Number: A _ .
Date: 702A-05-0 Field Staff: kv N Watershed/Subwatershed: | £, :
e Y E d
Time: /0:350 A Stream: Ao § oo UTM (Upstream):
Weather: Sﬁ/\/\m 8 Reach: AD\A UTM (Downstream):
Land Use Valley Type Channel Type Channel Zone Flow Type ! . o .
(Table 1) g (Table 2) \ (Table 3) | 7 (Table 4) 0? (Table 5) r O3 Evidence of Groundwater Location: Photo:
r Riparian Vegetation J | Aquatic & Instream Vegetation ] 1 Water Quality
Dominant Type |. Coverage Channel Widths Age (yrs) Type Woody Debris WD Density Odour Turbidit
ype |2 vpe || /b 4
(Table 6) O None ﬁgl -4 {1 Immature (<5) (Table 8) Oin Cutbank O Low WDJ/50m: (Table 16) (Table 17)
Encroachment O Fragmented 0O4-10 ﬁ Established (5-30) O In Channe! O Mod C) ‘ &
(Table 7) ﬂ ;XContinuous O=>10 0 Mature (>30) Covér:::iz Ll 5 §(Not Present O High
Channel Characteristics
Sinuosity Type Sinuosity Degree Q Bank Angle Bank Erosion (Table 19) Clay/Silt Sand Gravel Cobble Boulder Parent Rootlets
(Table 9) 72 (Table 10) 00-30 X< 5% Bank hd O O O O O
Gradient \ # of Channels l 030 - 60 05 - 30% Riffie S0 - | - =
(Table 11) (Table 12) .60 - 90 0 30 - 60% Pool 5 I O = = & o
i m] 0 60 —~ 100% Bed
e S W | T : rmomeres XK ¥ O0O O O O O
i morphology)
Down'’s Model Bankfull Indicators Bankfull Width b : 2 ]
(Table 15) B (Table 18) 6/5 (m) [2.0 H il 2 7]  Wetted Width (m) 233 2.4 L2 (Y
Sed Sortin Sediment Transport - Bankfull Depth 147 3 LY
(Table 209) W€ “ 0bservpedr? Ol Yes MNO 1 Not Visible LU e(I:n) 6'46 l O ] ‘0(3 Wetted Depth (m) O,ij 3. 230 U.‘,g
Mode'{:g;pgg g % of Bed Active /\///Oj Undercuts (m) Velocity (m/s) {), ()4 0,090 709
Geomorphic Mass Movement /) < Pool Depth n pt Velocity Estimate / 7y £
Units (Table 22) 8 (Table 23) |I //‘ | YU e (m) D2l | Method M/;/ |
Sp:ci:'i:fr::-(Pn:‘;:l /\///q— % Riffles: Q % Pools: O Riffle Length (m) | — | I Eisander Amplitzl:‘;: I SR
Notes:  —> Ui Rrpesnand h°r(‘1o\ e e Qlagxe G luns o éf/ (= ﬁﬁlﬂ LCHe all@  LOFCrCrE -3 ey 4

‘#ﬂ /ﬁ:/‘n! QQJ‘SP {/(ﬂ‘lm

Lt

Yo, Lo ("14’7/( {.

paV'C/-e_) \U’vil‘[ixnd
— VBP(\ Si F"fﬂ\ a s

i Clsg ﬁm!hn(‘v)r}s

Photos:
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General Site Characteristics Project Number: ﬂ L\wq
Date: Z):(‘[f e\ J o Stream: ,0[[50, Z)fﬁ/’rr)
Time: Vo RVANY Py Reach: AD7
Weather: S Ny (8°< Location: %M'/;é/d rd, /4‘4’0,:
Field Staff: gq - H= Watershed/Subwatershed: | /, fgérm e Cra K
Features Monitoring Site Sketch Compass
|::1 Reach break -0~0-0- Long-profile
R Station location ——1 Monumented XS
*—X Cross-section (6] Monumented photo
—® Flow direction l Monumented photo
A i i i |
Riffle direction | ' f}
> ool W Sediment sampling \ C/,
&  Sediment bar OO0 Erosion pins
HiH  Eroded bank/slope 8 Scour chains
————— Undercut bank Additional Symbols
Bank stabilization _@.

—~»» Leaning tree

x-%-X Fence
LI Culvert/outfall
Swamp/wetland
VYVV Grasses

Tree

Instream log/tree

&3
XX ¥ Woody debris
B
D

Beaver dam

Vegetated island

Flow Type

H1  Standing water H1A Back water
H2  Scarcely perceptible flow

H3  Smooth surface flow

H4  Upwelling

H5  Rippled

H6  Unbroken standing wave

H7  Broken standing wave

H8 Chute
HY9  Free fall H9A Dissipates below free fall
Substrate
S1  Silt $6  Small boulder
S2  Sand S§7 Large boulder
S$3  Gravel S8 Bimodal
$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 Photos:

TOS  Top of slope KP_ Knickpoint |  Notes: O \/307 éﬂd S Lo SedorHos 7é
¢ /

Version #4 Senior staff sign-off (if required): _.L Checkedby: ___ Completed by: 41‘-;
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Rapid Geomorphic Assessment

Project Number: p? L‘OOO\

GEO

MORPHIX"

Date: e Ql{—-oé -0 X Stream: ,4 l )Oa (Z)/\a /n
Time: 10,25 AM\ Reach: A—D7
Weather: Sonng | 8‘C Location: W A A/, '4'1),2
A AN | "
Field Staff: QA JL‘.\ ? Watershed/Subwatershed: F .:/7 ;/J/{? &ﬁ, /(
Geomorphological Indicator Present? Factor
Process -—
No. |Description Yes No Value
1 |Lobate bar \_/
2 |Coarse materials in riffles embedded 9
Evidence of | 3 |Siltation in pools v |
Aggradation 4 Medial bars v /7
G 5 !Accretion on point bars v/
6 |Poor longitudinal sorting of bed materials
7 |Deposition in the overbank zone \/
Sum of indices = i b O, 14 5
1 |Exposed bridge footing(s) /\// /—]
2 |Exposed sanitary / storm sewer / pipeline / etc. /\///@
3 |Elevated storm sewer outfall(s) /*///i-;
. 4 |Undermined gabion baskets / concrete aprons / etc. /\J’/,/} O
S;";;ZZ%;’E 5 |Scour pools downstream of culverts / storm sewer outlets A, YA /5—
(DI) 6 _|Cut face on bar forms v
7 _|Head cutting due to knickpoint migration v
8 |[Terrace cut through older bar material v
9 [Suspended armour layer visible in bank (v d
10 _|Channel worn into undisturbed overburden / bedrock v
Sum of indices =| (D 5 O 0
1 |Fallen / leaning trees / fence posts / etc. \/
2 |Occurrence of large organic debris v
3 |Exposed tree roots \/
4 |Basal scour on inside meander bends W
E\\//\;(ijdeennﬁi;f 5 |Basal scour on both sides of channel through riffle v %
(WI) 6 |Outflanked gabion baskets / concrete walls / etc. W,Oé}
7 __iLength of basal scour >50% through subject reach v
8 |Exposed length of previously buried pipe / cable / etc. l/
9 |Fracture lines along top of bank v
10 |Exposed building foundation nS v/~
Sum of indices =| 3 LS 0. 373
1 |Formation of chute(s) '\/
. 2 |Single thread channel to multiple channel
Evidence of
Planimetric 3 |Evolution of pool-riffle form to low bed relief form v/ .
_Form 4  |Cut-off channel(s) N %
AdJLESPEr)nent 5 |Formation of island(s) v
6 |Thalweg alignment out of phase with meander form v
7 __|Bar forms poorly formed / reworked / removed v
Sum of indices =| /- 6 10143
Notes: Stability Index (SI) = (AI+DI+WI+PI)/4 =] ()_//. 4
In Regime In Transition/Stress |In Adjustment
% 0.00-0.20] O 0.21-0.40 O 0.41
f
Version #3 Senior staff sign-off (if required): = Checked by: Completed by: Az }
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Rapid Stream Assessment Technique

Project Number:ﬁ/jl’l()o Q

GEO

MORPHIX"

)i = E ¢ o
Date: o021 OLY -08 Stream: rd/lb-a Lienn
H . t . Ayt
Time: V0« 25 [y Reach: AO7
. n 4 0@ H . ~ i
Weather: SI}\/\ Ny L 3 Location: Mﬁi"{fw ,af b “Ie"i e
Field Staff: Sﬁf Watershed/Subwatershed: i_c_»/w{jéj{(o /@ (‘\",’_'}? £
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, » Recent signs of bank « Infrequent 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 » Stream bend areas stable [+ Stream bend breas very
unstable unstable » Quter bank Height 0.6-0.9 stable
« Outer bank height 1.2 m |. Outer bank height 0.9- m above strepm bank (1.2- |« Height < 0.6 th above
above stream bank 1.2 m above stream 1.5 m above $tream bank stream (< 1.2l m above
(2.1 m above stream bank for large mainstem areas) stream bank fpr large
bank for large mainstem (1.5-2.1 m above stream |« Bank overhanl 0.6-0.8 m mainstem aregs)
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 rootd | « Exposed tree roots « Exposed tree roots old,
abundant common predominantly old and large and woody
» > 6 recent large tree falls 4-5 recent large tree fallsl| large, smaller young roots |« Generally 0-1 recent large
per stream mile per stream mile scarce tree falls per stream mile
+ 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 1/3 of bank is
highly erodible material generally highly erodible generally highly resistant generally highly resistant
» Plant/soil matrix severely material plant/soil matrix or material | plant/soil matrix or material
compromised » Plant/soil matrix
compromised J
« Channel cross-section is |k Channel cross-section is | . Channel cross-section is » Channel cross-section is
generally trapezoidally- generally trapezoidally- generally V- or U-shaped generally V- or U-shaped
shaped shaped J
Point range O o O 1 0o 2 D3D4x5 06 O 7 OO 8 O 9 O 10 O 11
! + > 75% embedded (> « 50-75% embedded (60- |+ 25-49% embedded (35- « Riffle embeddedness <
V\/O F 85% embedded for large 85% embedded for large 59% embedded for large 25% sand-silt (< 35%
r}ﬁ }ﬂ mainstem areas) mainstem areas) mainstem areas) embedded for large
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 (> 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 » Pool substrate composition
— <30% sand-silt
Channel « 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
Sediment sediment deposits sediment deposits sediment deposits sediment deposits absent
Deposition common common uncommon s
« Fresh, large sand « Fresh, large sand - Fresh, large sand deposits - Fresh, large sand deposits |
deposits very common in deposits common in uncommon in channel rare or absent from channel
channel channel » Small localized areas of No evidence of fresh
+ Moderate to heavy sand |« Small localized areas of fresh sand deposits along sediment deposition on
deposition along major fresh sand deposits along top of low banks \ overbank Y,
portion of overbank area top of iow banks e
« 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 —_— L.
Point range 0o 01 0O 2 O3 o 4 05 O 6 K7 os
Version #2 Senior staff sign-off (if required): _— Checked by: Completed by: I/ﬁ
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) < - /
- i = ® / S
Date: LOL SELON] fOQ PN: quwol Location: M( . fa(,,,4//0q
Category Poor Fair Good ) Excellent
. Wetted perimeter < 40% |+ Wetted perimeter 40- . Wetted perimeter 61-85% k: Wetted perimeter > 85% of
of bottom channel width 60% of bottom channel of bottom channe! width 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) areas) A
. Dominated by one habitat || » Few pools present, riffles |« Good mix between riffles, mns and pool
type (usually runs) and and runs dominant. runs and pools habitat present
by one velocity and depthj} . 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, velocity velocity and depth
and depth diversity low) diversity intermediate)
\rRi#f-le-substrate W . Riffle 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 sand material with little sand
Instream o« < 5% cobbJ_e________} « 5-24% cobble « 25-49% cobble « > 50% cobble
Habitat | . Riffle depth < 10 cm for |« Riffle depth 10-15 cm for |« Riffle depth 15-20 c¢m for . Riffte depth > 20 cm for
o) large mainstem areas large mainstem areas large mainstem areas large mainstem areas
. Large pools generally < sLarge-peots 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 cm deep (> 122 cm for
large mainstem areas) for large mainstem /13 farge 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 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/enlargement
formation/enlargement
« Riffle/Pool ratio O.49:1j « Riffle/Pool ratio 0.5- . Riffle/Pool 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 F
“Q‘ . Summer afternoon water |« Summer afternoon water |« Summer afternoon water . Summer afternoon water
N temperature > 27°C temperature 24-27°C temperature 20-24°C temperature < 20°C
Point range oo O1 O 2 K3 o4 o5 06 o7 O 8

Water Quality

. Objects visible to dept
< low surface

« Substrate fguling level: « Substrate fouT g level . Substrate fouling level: . Substrate fouling level:
High (> 50%) rate (21160%) Very light (11-20%) Rock underside (0-10%)
|« Brown colour « Grey colour « Slightly grey colour . Clear flow
« TDS: > 1%0 mg/L . TDS: 101-150img/L . TDS: 50-100 mg/L . TDS: < 50 mg/L

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
organic odour

)

Slight to moderate
organic odour

Slight organic odour

No odour

Point range DODIXZ O3 0 4 o5 0O 6 o7 0O 8
. Narrow riparian area of . Riparian area "« Forested buffer generaily . Wide (> 60 m) mature 1
mostly non-woody predominantly wooded > 31 m wide along major forested buffer along both
ol vegetation but with major localized portion of both banks banks
Riparian gaps
Habitat g
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 ODo O 1 millanin 3 o4 OS5 X e O 7
-
Total overall score (0-42) = _/3 Poor (<13) Fair (13-24) Good (25-34) Excellent (>35)
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Reach Characteristics

Project Number:

GEO

MORPHIX"

" /. 2
Date: 20205 -oZ Field Staff: A HE ‘ Watershed/Subwatershed: | /2O 010 (rer &
Time: OVZ S /A Stream: Aa @/22 ) UTM (Upstream):
Weather: sinny, (§€ Reach: /07 UTM (Downstream):
(>4
Land Use Valley Type Channel Type Channel Zone Flow Type . .
[ Evidence of Groundwater Location: Photo:
(Table 1) % (Table 2) \ (Table 3) \arl (Table 4) X (Table 5) \ v laailinas P
Biparian Vegetation | LAquatic & Instream Vegetation ] [ Water Quality ! 1
Dominant Type V ﬂ Coverage Channel Widths Age (yrs) Type /V /,, | Woody Debris WD Density Odour Turbidity
QS0 O None O1-4 O Immature (<5) L EES ) /q O In Cutbank [ Low RS0 (Table 16) (Tabie 17)
Encroachment O Fragmented 04-10 0 Established (5-30) In Channel /&(Mod / b 3
(Table 7) 0? ;B(Continuous x> 10 'ﬁ Mature (>30) Cover:ge:f,z O 0 Not Present [J High :Cr; /.t
b:hannel Characteristics = ‘l
Sinuosity Type Sinuosity Degree . Bank Angle Bank Erosion (Table 19)  Clay/Silt Sand Gravel Cobble Boulder Parent Rootlets
(Table 9) ‘ (Table 10) Z 0o-30 K< 5% Bank X X O 0 | O |
Gradient ' # of Channels 330 - 60 O05-30% Riffle ;*‘_\'_11 ﬁ D E M
(Table 11) (Table 12) ’ 3% 60 - 90 030 - 60% Pool L= R = S = = L =
Entrenchment Bank Failure |; /// O Undercut 0 60 - 100% _Bed
(Table 13) 1 (Table 14) /V//? e o= ! X . - - . U
Down’s Model Bankfull Indicators / Bankfull Width . e 7 5 g 1]
(Table 15) S (Table 18) 3/5 @ my |3.81 185 5. l2H|  Wetted width (m) | 747 P2 3.05
Sed Sorting Sediment Transport - Bankfull Depth N LS
(Table 203 e (/ Oboeriny  OYes D{ No [J Not Visible o |O:06] 0,01 O. 7} wettedDepth(m) ()4 3 (O] 19,49
Mode-'(.;aaglng{; 6 % of Bed Active ,“‘//? Undercuts (m) | ——— Velocity (m/s)
Geomorphic Mass Movement / /. Pool Depth Velocity Estimate
Units (Table 22) (Table 23) W Jeiws |)OO (m) Method
Riffle-Pool . " M der Amplitud
Spa::in: (nc:(),: / % Riffles: O % Pools: | () | Riffle Length (m) [~ eander Ampli E’m‘;
. A\ & ] 7 3
Notes: - K, dopnocc™t (W Ne bl SHed Asds.

w

Scum .,

=2 Lloly of ogenies i Seliey Yufer (R
% .

Photos:
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General Site Characteristics

Project Number: Z‘&BBC\

GEO

M ORPHIX"”

Date: ZO?"\—TWS" O Stream: A0St Devon
Time: A 5s Z‘,M Reach: F'D\
Weather: gw)f‘*{' ; Lscc Location: Mau'{/l;(x_d Coad. /‘".:d"\xt

Field Staff:

e

Watershed/Subwatershed:

g@bfm(@ (rce £

Features Monitoring Site Sketch Compass
] Reach break -0-0-0- Long-profile - T FDQ O(avﬁv‘
R station location I— 1 Monumented XS D"\Z,_ %,(D‘i.ﬁ 0 a Y A e
¥ Cross-section (@) Monumented photo@%” H/X i\ i
—* Fiow direction ‘ Monumented photo | [— %] ¥ JM’ owo= 2B ___ND:{L& :
M Riffle Eiecten AT I S AR P R > fi- prezoveier
> Ppool W  Sediment sampling L [ ' M;) W0, bm = Sowe Stvell s Pfl'&a"“r}‘:'l
&> Sediment bar OO0 Erosion pins )éﬂ I .>< Bd: O.U0n =27 C = SCum e
#H#H  Eroded bank/slope 8 Scour chains Ly V:O,_%DN\/ﬁm D R1-88 Hu\/‘oug}buf
————— Undercut bank Additional Symbols L2 0 ﬁmﬁ{)\ . ledeh
Bank stabilization l \\L f("'-}\s.]_
Leaning tree , % v less de/}?)‘ /(]
F PO A 4 J
ence 0 L y: 4
L] Culvert/outfall 2 | f éo /[/
Swamp/wetland C:) & // /\\Pl XS _’
— =B VO 1%owS
YVVY Grasses O / < rill e 33%(‘"
3 Tree é‘) o é A\ o 059 ‘_%5“‘ AR
= Instream log/tree iy &/}(L{ e’g "ﬁf( d{om =0 'Zp/\ d e 74
XX ¥ Woody debris Gyl / N e - Su(faf’— Jeesbore s
%  Beaver dam [.6m wie E A Soe. ool [
D Vegetated island ’ .
Flow Type @d&%td || e dfeion 2 2m s
H1  Standing water H1A Back water @ @ O UZen Sonr 20|
H2  Scarcely perceptible flow @ \&\ | ) Py
H3  Smooth surface flow
H4  Upwelling
H5 Rippled
H6  Unbroken standing wave
H7  Broken standing wave
H8 Chute
H9  Free fall H9A Dissipates below free fall
Substrate
S1  Silt $6  Small boulder
S§2 Sand §7 Large boulder
S3  Gravel S8 Bimodal
$4  Small cobble S9  Bedrock/till |
S5 Large cobble L
Other
BM Benchmark EP Erosion pin B
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
e ZA
Version #4 Senior staff sign-off (if required): _~ /(/ Checked by: Completed by: b

Last edited: 21/02/2023
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Rapid Geomorphic Assessment

GEO

Project Number; Q\—\m&\ -

Date: 20:),\‘_05,0 2 Stream: P/‘ow fj’fa”\
Time: D\ Y5 AW Reach: 1,/0 \
Weather: SN A ) %" & Location: W}‘ﬂ“ €\ (,@ Toen( )\
Field Staff: \QA - W Watershed/Subwatershed: AQV\SO\(D\(—(’ Creo \C
Geomorphological Indicator Present? Factor
Process .
No. |Description Yes No Value
1 |Lobate bar l/
2 |Coarse materials in riffles embedded v
ElidenaeXot 3 |Siltation in pools v |
Aggradation 4 |Medial bars \/ 7
(AD) 5 |Accretion on point bars \/
6 |Poor longitudinal sorting of bed materials \/
7 |Deposition in the overbank zone \/
Sum of indices = ) (0 6, 147
1 |Exposed bridge footing(s) N H
2 |Exposed sanitary / storm sewer / pipeline / etc. I\//'/L",
3 |Elevated storm sewer outfall(s) /\/, )q
4 {Undermined gabion baskets / concrete aprons / etc. [\// /'; O,
g;’gdr‘;g‘;iigg 5 |Scour pools downstream of culverts / storm sewer outlets N4 /b
(DI) 6 |Cut face on bar forms A
7 |Head cutting due to knickpoint migration N
8 [Terrace cut through older bar material v
9 |Suspended armour layer visible in bank v
10 |Channel worn into undisturbed overburden / bedrock v
Sum of indices = O (0 C)
1 |Fallen / leaning trees / fence posts / etc. l\/
2 |Occurrence of large organic debris r\/
3 |Exposed tree roots \/
4 IBasal scour on inside meander bends /
E\\//\i/(ijdeennii of 5 |Basal scour on both sides of channel through riffle v LV8
(WI) 9 6 |Outflanked gabion baskets / concrete walls / etc. WA
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 v
10 |Exposed building foundation nNAA
Sum of indices = ‘/\ \-‘t @5(‘)
1 {Formation of chute(s) \/
Evidence of 2 |Single thread channel to multiple channel v’
Planimetric 3 |Evolution of pool-riffle form to low bed relief form v /
Form 4 |Cut-off channel(s) 4 /v
Adj“(f,tl';"e”t 5 |Formation of island(s) e o
6 |Thalweg alignment out of phase with meander form (v
7 |Bar forms poorly formed / reworked / removed v
Sum of indices = / (9 o. /L/5
Notes: Stability Index (SI) = (AI+DI+WI+PL)/4 =] (), /9]
In Regime In Transition/Stress |In Adjustment
® 0.00-0.20 O 0.21-0.40 O 0.41
Version #3 Senior staff sign-off (if required): AL Checked by: Completed by: @
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Rapid Stream Assessment Technique

Project Number: QL\()OQ

GEO

MORPHI X"

: . ¥ .
Date: 202\1\; - Q§’02 Stream: (r?aa C-R‘ m
Time: q L 8< AM Reach: i
Weather: ﬁunmq‘ | % < Location:
Field Staff: QP( }L‘C Watershed/Subwatershed:
Category Poor Fair Good Excellent

o < 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 - Infrequent 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 rStream bend areas stable « Stream bend areas very
unstable unstable « Outer bank height 0.6-0.9 stable

» Outer bank height 1.2 m |+ Outer bank height 0.9- 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 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) "J

Channel m « Bank overhang 0.8-0.9m
R
Stability « Young exposed tree roots |. Young exposed tree roots\ « Exposed tree roots « 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 tree falls per stream mile

» 2-3 recent large tree falls
er stream mile

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

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

compromised JE—— ——

« Channel cross-section is || « Channel cross-section is |« Channel cross-section is » Channel cross-section is
generally trapezoidally- generally trapezoidally- generally V- or U-shaped generally V- or U-shaped
shaped shaped

Point range 0o O 1 0O 2 0O 3 0O 4 OS5 DGB(?DS O 9 0010 O 11

o

» > 75% embedded (>
85% embedded for large
mainstem areas)

.

50-75% embedded (60-
85% embedded for large
mainstem areas)

« 25-49% embedded (35-
59% embedded for large
mainstem areas)

« Riffle embeddedness <
25% sand-silt (< 35%
embedded for large
mainstem areas)

- Few, if any, deep pools

« Pool substrate
composition >81% sand-
silt

I ——

Low to moderate number
of deep pools

Pool substrate
composition

60-80% sand-silt

+ Moderate number of deep
pools

30-59% sand-silt

Pool substrate composition

» High humber of deep pools
(> 61 cm deep)

(> 122 cm deep for large
mainstem areas)

Pool substrate composition
<30% sand-silt

« Streambed streak marks

Streambed streak marks

» Streambed streak marks

Streambed streak marks

Chan_nel and/or “banana”-shaped and/or “banana”-shaped and/or “banana”-shaped and/or “banana”-shaped
Scouring/ : - ! ) : ; s .
Sediment sediment deposits sediment deposits sediment deposits sediment deposits absent
Deposition common common uncommon ——
» Fresh, large sand « Fresh, large sand « Fresh, large sand deposits » Fresh, large sand deposits
deposits very common in deposits common in uncommon in channel rare or absent from channel
channel channel « Small localized areas of « No evidence of fresh
« Moderate to heavy sand « Small localized areas of fresh sand deposits along sediment deposition on
deposition along major fresh sand deposits along | top of low banks overbank
portion of overbank area top of low banks
+ Point bars present at « Point bars common, « Point bars smalf and stable, |« Point bars few, small and
most stream bends, moderate o large and well-vegetated fand/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 ofifresh sand fresh sand or no fresh sand
amount of fresh sand 1
Point range Do o1 0O 2 03 0O 4 o5 O 6 07 O8
7>
(
Version #2 Senior staff sign-off (if required): 3/ Checkedby: _______ Completed by: ‘K&_‘
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GEO

MORPHIX"

7
[Date: 1 202\,} —O\('OQ I PN: l 2\&%0\ Location: M“Mz'// /dM‘/ A/
= ?
Category Poor Fair Good = Excellent i
. Wetted perimeter < 40% |. Wetted perimeter 40- . Wetted perimeter 61-85%  ||» Wetted perimeter > 85% of
of bottom channel width 60% of bottom channel of bottom channel width 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) areas) )|
. Dominated by one habita| | « Few pools present, riffles |« Good mix between riffles, « Rifffes, runs and 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, velocity velocity and depth
and depth diversity low diversity intermediate)
) . ﬁ: & substrate « Riffle 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 sand material with little sand
Instream » < 5% cobble ) |+ 5-24% cobble « 25-49% cobble « > 50% cobble

| j,)H a? I.Eﬁfg&

N/

« 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

over/structure

M

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

cm deep (91-122 cm for

large mainstem areas) with

some overhead
cover/structure

Large pools generally 46-61 |«

Large pools generally > 61
cm deep (> 122 cm for
large mainstem areas) with
good overhead
cover/structure

. Extensive channel
alteration and/or point
bar
formation/enlargement

Moderate amount of
channel alteration and/or
moderate increase in
point bar
formation/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 0.49:

1y
>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

Doiﬂl o2

03 0 4

O 5 0O 6

Oz 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

—erl

Grey colour
TDS: 101-150 mg/L

« Slightly gr¢y colour
« TDS: 50-1p0 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

« Moderate to strong
organic odour

Slight to moderate
organic odpur

- ]

Slight organic ofour

No odour

Point range oo O1 0O 2 o5 0O 6 0o 7 0O 8
. Narrow riparian area of « Riparian arda . Forested buffér generally . Wide (> 60 m) mature
mostly non-woody predominantly wooded > 31 m wide glong major forested buffer along both
. vegetation but with major localized portion of both banks banks
Riparian gaps
Habitat =T -
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 D2%3 04 OS5 Ooe6e 0O 7
Total overall score (0-42) = ZD Poor (<13) \ Fair (13-24) ] Good (25-34) Excellent (>35)
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Reach Characteristics

GEO

MORPHIX"

Q
Project Number; jq (30 s

2

Date: 024 o050 Field Staff: VA BT Watershed/Subwatershed: | Zc/y ~rolle ([ Cglc
Time: 4qr¢3 A Stream: )}:(BL‘;(/r Oreon UTM (Upstream):
Weather: Sy, /8 s Reach: £\ UTM (Downstream):
Land Use Valley Type Channel Type Channel Zone Flow Type }é
Evidence of Groundwater Location: Photo:
(Table 1) '/g (Table 2) \ (Table 3) \ l (Table 4) (;\7 (Table 5) ‘ el LKD&M(
[ Riparian Vegetation ] l Aquatic & Instream Vegetation LWater Quality l
Dominant Type ‘ L\ Coverage Channel Widths Age (yrs) Type 1/2 Woody Debris WD Density Odour Turbidity
R (Table 6) / 1l O None ﬁl -4 O Immature (<5) (Table 8) O1In Cutbank Plow WD1/50m: (Table 16) (Table 17)
Encroachment I Fragmented 04-10 ,E/Established (5-30) Kln Channel [ Mod / b CQ
(Table 7) Q dContinuous )i> 10 )ﬁMature (>30) c°ver:::f,2 qo O Not Present O High O(\,quz,
-
Channel Characteristics
Sinuosity Type ‘ Sinuosity Degree ' ‘ Bank Angle Bank Erosion (Table 19) Clagjﬂt Sand Gravel Cobble Boulder Parent Rootlets
(Table 9) (Table 10) 0oo-30 O< 5% Bank \Kj O O O O O
Gradient \ # of Channels \ ﬂ30 - 60 XS - 30% Riffle "Ef % D (! D 1 [
(Table 11) (Table 12) 060 - 90 030 ~ 60% Pool - 3 & = = | =
Entrenchment Q Bank Failure \ O Undercut 060 ~ 100% ~ Bed
(Table 13) (Table 14) / e a8 x - = > = =
Down'’s Model Bankfull Indicators |z Bankfull Width / /. - ; - o 4
(Table 15) 3 (Table 18) 5 3 (m) ¢Q 68 2 30 77 blo] Wetted width (m) |7, | ( 0253 /.34
Sed Sorting Sediment Transport L Bankfull Depth i ¥ - ™ =3 /]
(Table 20) h/@// Observed? L Yes KNO O Not Visible ) Oi Lf O& 0’ SQ Wetted Depth (m) Q o 0 3,’ / \, K/
Modez;:g!sepgg 5 % of Bed Active / Undercuts (m) LV AA Velocity (m/s) [)'39’) 0. /‘2 0_ ")2
. ] y a7 oot . . / A >
Geomorphic Mass Movement < \ q Pool Depth Velocity Estimate ¥/, -f.
Units (Table 22) 8 (Table 23)// / é‘ﬂ' 5 (my 0. ‘—fé VA Method N A (e onl,
Riffle-Pool q = . . Meander Amplitude
SEERiRGI / % Riffles: O % Pools: 5 Riffle Length (m) /‘l// ;7 o) 7

Notes: TR (D W\L Yol Krbaceas  VeretEGom, i /, CS el lieal A e Ll &e@%ﬁlh
—?(?Cum (e} & a/_Sore tooody DhIris. ple yo
— Aullvey ovel tiL Eupeagnly s sentd /m://sl{mh
—> Fee) Pors weort plin  fremd orth Songl olezYifead
= hed Peanly Siited ~ o WDr ccxx:o
= oS fatkes/ My 20720 af Sure fumy Fouevtr nt- eudknf creniZl
Photos:
Version #4 Senior staff sign-off (if required):k}“i‘i Checked by: Completed by: é&_
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General Site Characteristics

Project Number:

74009

GEO

Date: 209\’\' Oé»og Stream: @/ y@im
Time: Q25 A Reach: F D 3
Weather: Svf\f\@ !1 /? e Location: Mﬂgflﬁo /5/ fbcﬂf /4/:12
Field Staff: P UC Watershed/Subwatershed: Ltobiealte (+a
Features Monitoring Site Sket T XS Compass
=] Reach break -0-0-0~ Long-profile ;Tﬁdﬂﬁvled(@‘%—oqgénf”osg,},q Eb)ﬁ:é?ﬁé::‘\ N=0) ?%)l Mﬁ
R station location I—— Monumented XS PR m-:d )
¥ Cross-section (©) Monumented photo X3 3 Ed\fc‘}.NlV‘; !
—® Flow direction & -_
i SRR | sy etunlul TR RS
> Pool W Sediment sampling "T“Q 02 1 , g \
G Sediment bar OIOIT Erosion pins Oreing z > )
HiiiH  Eroded bank/slope 8 Scour chains 2.5, VA4 G MQ’
----- Undercut bank Additional Symbols _ ' @
BXXXXA Bank stabilization Y&a\ |
%> Leaning tree e
x=x-xX  Fence
L__I Culvert/outfall
Swamp/wetland
YV Grasses
€3 Tree
@ Instream log/tree
XX ¥ Woody debris
2%  Beaver dam
QD  Vegetated island
Flow Type
H1  Standing water H1A Back 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 H9A Dissipates below free fall
Substrate
S1  Silt $6  Small boulder
S2 Sand S7 Large boulder
83  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 g
WDJ  Woody debris jam TR Terrace S}oﬁf& @ o § L] l , I
VWC Valley wall contact FC Flood chute \H\Q O(\U\&/\ o LI
BOS Bottom of slope FP Flood plain Photos: B . T‘
TOS  Top of slope KP  Knick point Notes: K(\) riy h-[ va/é,r dita m
Sord € OnertN e Clrance) | Ao 5 l‘f&j %mf“d rtech .
(4 -~
Version #4 Senior staff sign-off (if required): ‘JSO Checked by: Completed by: /[ i

Last edited: 21/02/2023 /
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Rapid Geomorphic Assessment

Project Number: Zk\wc\

GEO

MORPHI X"

Date:

209905 -0 2

Stream:

Trasec Dyoan

Time:

Reach:

A:25 A

D

Weather:

SUNAY

Location:

TG

Maykeld raod, Ao

Field Staff:

Watershed/Subwatershed:

74N

T/‘%n\mnu ( e ll

Process

Geomorphological Indicator

Present?

Factor

No.

Description

Yes

Value

Evidence of
Aggradation
(AI)

Lobate bar

Coarse materials in riffles embedded

Siltation in pools

4

Medial bars

(one. bor cc(rrlrﬂ

Accretion on point bars

Poor longitudinal sorting of bed materials

NOo|un|h|lwWiNIF

Deposition in the overbank zone

Sum of indices = |

Evidence of
Degradation
(DI)

Exposed bridge footing(s)

Exposed sanitary / storm sewer / pipeline / etc.

£>?

Elevated storm sewer outfall(s)

Undermined gabion baskets / concrete aprons / etc.

£

Scour pools downstream of culverts / storm sewer outlets

LA

Cut face on bar forms

Head cutting due to knickpoint migration

Terrace cut through older bar material

OI0INIO N[ DNW N[+

Suspended armour layer visible in bank

—
o

Channel worn into undisturbed overburden / bedrock

Sum of indices =

Evidence of
Widening
(WI)

Fallen / leaning trees / fence posts / etc. (5(_)% \_e_o\f\p,\n

Occurrence of large organic debris

NN{&

Exposed tree roots

Basal scour on inside meander bends

Basal scour on both sides of channel through riffle

Outflanked gabion baskets / concrete walls / etc.

A

Length of basal scour >50% through subject reach

Exposed length of previously buried pipe / cable / etc.

W0 INlav D W[N] =

Fracture lines along top of bank

—
o

Exposed building foundation

AL~

Sum of indices =

Evidence of
Planimetric
Form
Adjustment

(PT)

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 istand(s)

Thalweg alignment out of phase with meander form

NI N WIN| =

Bar forms poorly formed / reworked / removed

N

Sum of indices =

/

O [4

Notes:

Stability Index (SI) = (AI+DI+WI+PI)/4 =| 0,1 (I

In Regime

In Transition/Stress

In Adjustment

H 0.00 - 0.20

0O 0.21-0.40

0 0.41

Version #3
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Rapid Stream Assessment Technique

Project Number:%l—fc()g

GEO

MORPHI X"

Date: Z() 74~-05-0 Q Stream: /’//aﬂe/ a‘._ "
Time: Gq:is A Reach: M
24,
. e . g - /
Weather: AU Q Location: M@%{,{d Foe 6‘/, /%%'c
Field Staff: {Z,Ar H,F Watershed/Subwatershed: /{)bi coke a«w}:
Category Poor Fair Good Efg_e_ll_e_g;_____‘

+ < 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 « Infrequent 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 befid areas » Stream bend preas stable |+ Stream bend areas very
unstable unstable » Outer bank hdight 0.6-0.9 stable

« Outer bank height 1.2 m |+ Outer bank height 0.9- m above stregm bank (1.2- |« Height < 0.6 m above
above stream bank 1.2 m abgve stream 1.5 m above stream bank streamn (< 1.2 m above
(2.1 m above stream bank for large maingtem areas) stream bank for large
bank for large mainstem (1.5-2.1 m above stream |+ Bank overhand 0.6-0.8 m mainstem areas)
areas) bank for lakge mainstem « Bank overhang < 0.6 m

« Bank overhang > 0.8-1.0 areas)

Channel m » Bank overhaag 0.8-0,9m
Stability « Young exposed tree roots |« Young exposed tree roots | « Exposed tred roots « Exposed tree froots old,
abundant common predominantlly old and large and woaqdy

« > 6 recent large tree falls |+ 4-5 recent large tree falls large, smallgr young roots « Generally 0-1|recent large
per stream mile per stream mile scarce tree falls per dtream mile

» 2-3 recent ldrge tree falls
per stream mi

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

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

\\cslmammjﬁed\ )

» Channel cross-section is |+ Channel cross-section is [« Channel cross-section is « Channel cross-section is
generally trapezoidally- generally trapezoidally- generally V- or U-shaped generally V- or U-shaped
shaped shaped

Point range Oo0 O1 g 2 03 04 O65 KGD7D8 09 O 10 O 11

« > 75% embedded (> « 50-75% embedded (60- |. 25-49% embedded (35- « Riffle 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

A ] mainstem areas)

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

« 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 « Pool substrate composition
<30% sand-silt
Channel » 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
Sedimegt sediment deposits sediment deposits sediment deposits sediment deposits absent
Deposition common common 1.3 uncommon

« Fresh, large sand «+ Fresh, largg sand - Fresh, large sand deposits |« Fresh, large sand deposits
deposits very common in deposits cotnmon in uncommon in chhannel rare or absent from channel
channel channel + Small localized greas of » No evidence of fresh

« Moderate to heavy sand |« Small localized areas of fresh sand depokits along sediment deposition on
deposition along major fresh sand dleposits along | top of low bank overbank
portion of overbank area top of low k.

« Point bars present at « Point bars common, » Point bars smallfand stable, |+ Point bars few, small and
most stream bends, moderate to large and well-vegetated hnd/or stable, well-vegetated
moderate to large and unstable with high armoured with fittle 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 ODo0 o1 o2 o3 ¥ a4 05 0O 6 07 os
Version #2 Senior staff sign-off (if required): _ ) ol Checked by: Completed by: /éf%rj
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GEO

M ORPHIX"

s " ¢ . ﬁ 7 4
Date: Zpgu-gy—og PN: Ql*ma\ Location: M‘(/#}/ﬁf Red 1/ A
Category Poor Fair Good Excellent
. Wetted perimeter < 40% |+ Wetted perimeter 40- » Wetted perimeter 61-85% }- Wetted perimeter > 85% of
of bottom channel width 60% of bottom channel of bottom channel width bottom channel width (>
(< 45% for large width (45-65% for large (66-90% for large 90% for large mainstem
mainstem areas) ainstem areas) mainstem areas) areas)
. Dominated by one habitat |\e Few pools present, rifﬂes’ « Good mix between riffles, « Riffles, runs and 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, velocity velocity and depth
and depth diversity low) diversity intermediate) )
- Riffle substrate - Riffle 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 sand material with little sand
Instream « < 5% cobble « 5-24% cobble J1+ 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 for
large mainstem areas large mainstem areas lar i areas large mainstem areas
. 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 cm deep (> 122 cm 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
s cover/structure overhead cover/structure cover/structure cover/structure
. Extensive channel . Moderate amount of . Slight amount of channel . No channel alteration or
alteration and/or point channel alteration and/o alteration and/or slight significant point bar
bar moderate increase in increase in point bar formation/enlargement
formation/enlargement point bar formation/enlargement
& _ formation/enlargement
{ » Riffle/Pool ratio 0.49:1 ; B Riffle/Pool ratio 0.5- - |. Riffle/Pool ratio 0.7-0.89:1 | . Riffle/Pool ratio 0.9-1.1:1
>1.51:1 4 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
/pf temperature > 27°C temperature 24-27°C temperature 20-24°C temperature < 20°C
Point range oo o1 0 2 ﬁ3l:|4 05 0O 6 O 7 O 8

Water Quality

Substrate fouling level:
High (> 50%)

Substrate

uling level:
Moderate (21-50%)

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

Substrate fouling level:

Brown colour
. TDS: > 150 mg/L

Grey colour
TDS: 101-150 mg/L

. Slightly gre colour
. TDS: 50-10Q mg/L

Rock underside (0-10%)
Clear flow

TDS: < 50 mgj_D

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

« Moderate to strong « Slight to moderate T Slight organic odour « No odour j
organic odour organic odour
Point range OoOoo o1 0 2 03 0O 4 )iSEIG O 7 0O 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
-_— vegetation but with major localized portion of both banks banks
Riparian gaps
Habitat = = e
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 O 1 )(21:13 o4 OG5 o6 O 7
Total overall score (0-42) = Q/O Poor (<13) \ Fair (13-24) Good (25-34) Excellent (>35)
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Reach Characteristics

Project Number: ZL{ OOQ

GEO

M ORPH]

X~

Vo)
Date: S2U -05-O Field Staff: A A Watershed/Subwatershed: | 24,7 /; X
Time: .25 A4 Stream: R ier— e UTM (Upstream):
Weather: Sy , 19 ¢ Reach: 27 UTM (Downstream):
Land Use Valley Ty Channel Type Channel Zone Flow Type . . ]
[ Evid fG dwater Location: Photo:
(Table 1) I/S (Table 2) V| able 3) [l (Table 4) / (Table 5) / vasneesirotpngter ogilien ote
LRlparlan Vegetatuon ] LAquatic & Instream Vegetation W [ Water Quality 7
Dominant Type , Coverage Channel Widths Age (yrs) Type ]/Z Woody Debris WD Density Odour Turbidity
(Table 6) ; O None 1-4 O Immature (<5) (Table 8) ) O In Cutbank MLOW WDJ/50m: (Table 16) (Table 17)
i - . oM : _7
Encroachment [%Fragmented 04-10 /& Established (5-30) oy - )Xln Channel od O /
(Table 7) zﬂ & Continuous ﬁi> 10 KMature (>30) Coverage % ZO O Not Present O ngh

B:hannel Characteristics

/Os"O(f QQJMC”/“//&I’?}

J

% bonf's

ST a A Li /s

o 1 eg-e e Ot

Sinuosity Type Sinuosity Degree Bank Angle Bank Erosion (Table 19)  Clay/Silt Sand  Gravel Cobble Boulder Parent Rootlets
(Teole sy | | (Table 10) | | 00 -30 < 5% Bank )i ™ i O a ] |
Gradient | | # of Channels | | 030 - 60 05 - 30% Riffle O O j: QD <N O O O
(Table 11) (Table 12) 260 - 90 0130 - 60% Pool it Pt O O O O O
Entrenchment Bank Failure 0 Undercut 060 - 100% _Bed
(Table 13) 0? (Table 14) | ”“{Cw . e = U = U = O .
Down's Model Bankfull Indicators | &~ /77 Bankfull Width « q ; N 71)
(Table 15) 5 (Table 18) ;/‘/,/3 v (my | 253 379 295 wetted widtn (m) 208 |12z {| U5
Sed Sorting Sediment Transport . Bankfull Depth \ - f
et Mﬂd b OYes ‘)6 No (I Not Visible i) 0,&6 00‘7L{ 0. \o\| wetted Depth (m) (D./) 0.} @ 2 b
Mode.l(-:glsepg{; 5 % of Bed Active '\//ﬂ Undercuts (m) /,’{}; i Velocity (m/s) ; 9 [3
Geomorphic Mass Movement 74 . ¢ Pool Depth Velocity Estimate 7, 7 £ ,
Units (Table 22) E ; E; (Table 23) 1"1///‘7 / wd 75 (m) Method | C/ AL O R /Y
Sp::::ﬂ;-:::()“ ' % Riffles: % Pools: 5 Riffle Length (m) e Amp“t?:s /e
Notes: =55 /./, /S&r\dy A Sitmre cibh do. o ls . FdZT f L R Drziiey ong utlad. |
=2 locld o o5y Srce F o i Cerrenr (/ 5/00/\,;’00/ Yrtreol) <

)

A

ciNt ﬁ/z\.@i(,VA E ol sere sppe]

CNLLD LA F— Gl 75y O bevypt ?.

Photos:
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General Site Characteristics

Project Number:,?"{ﬁool

GEO

MORPHIX"

Date: IQ@ (;M ~OS -0 Q Stream: Z%g/U .D/% ﬂq
Time: 2 b{j’ﬂm Reach: Z:D[
Weather; Q“hny /f e Location: Z ’ff/d @’, /4//0@
Field Staff: @, Watershed/Subwatershed: f 2or 70l i
Features Monitoring Site Sketch Compass
s— Reach break -0-0~0- Long-profile
R Station location Monumented XS
*—* (Cross-section @ Monumented photo
—> Flow direction l Monumented photo
~NA Riffle direction
> Pool W sediment sampling
@&» Sediment bar 8 Erosion pins ) B
HHH#H# Eroded bank/slope Scour chains (}C\"e‘" ¢ o
----- Undercut bank Additional Symbols N Y :J.—\ S,S
EXZXXd Bank stabilization ‘-i? (S = 3“ (\ veAT
=35 Leaning tree 5 WC W"C AR
x-x-x Fence — Sore gL greitl
L__1 Culvert/outfall O Poir "Sv
Swamp/wetland DI Mnire! €O e
VYV Grasses
£33 Tree W
@ Instream log/tree
X X ¥ Woody debris |
%% Beaver dam %\ \,(A \,{. :JQL‘ )
&P Vegetated island \ Q}y 1 '-—,OM o . Ofy'l.
Flow Type i 0. I\M (ha Yo 2.C5 v
H1 Standing water H1A Back water } \m Q_[" 048 4
H2  Scarcely perceptible flow , % -
H3  Smooth surface flow E
H4  Upwelling ) | g
H5 Rippled (‘6|. )
H6  Unbroken standing wave ) O
H7 Broken standing wave ~4 \ |
H8 Chute 2 ?E
H9 Free fall H9A Dissipates below free fall
Substrate
S1 Silt S6 Small boulder
S$2 Sand §7 Large boulder \
P
S3  Gravel S8  Bimodal ol
S4  Small cobble S9  Bedrockytill 55
S5  Large cobble \M‘f h
Other (‘ ‘(Z@C
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 siope FP Flood plain Photos:
TOS  Top of slope KP Knick point Notes:
Version #4 Senior staff sign-off (if required): 33\) Checked by: Completed by: /4""
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Rapid Geomorphic Assessment

74009

Project Number:

GEO

MORPHIX"

Date:

09U - 0%

Stream:

LyonS Drown

Time:

L Us gm

LD|

Reach:

Weather:

Dy ".-800

Location:

Moy sreld foed, Allog

Field Staff:

B W

Watershed/Subwatershed:

abicale (rael

Process

Geomorphological Indicator

Present?

Factor

No.

Description

Yes

Vaiue

Evidence of
Aggradation
(AD)

Lobate bar

Coarse materials in riffles embedded

Siltation in pools

Medial bars

Accretion on point bars /m,hfm4/4 Hafrs D Len 5‘
H

Poor longitudinal sorting of bed materidls

NjojuiihlwWiNIE

Deposition in the overbank zone

Sum of indices =

(p, 10,143

Evidence of
Degradation
(P1)

Exposed bridge footing(s)

Exposed sanitary / storm sewer / pipeline / etc.

Elevated storm sewer outfail(s)

Undermined gabion baskets / concrete aprons / etc.

Scour pools downstream of culverts / storm sewer outlets

Cut face on bar forms

%

Head cutting due to knickpoint migration

Terrace cut through older bar material

Qio|IN OO~ IWIN|+-

Suspended armour layer visible in bank

-
o

Channel worn into undisturbed overburden / bedrock

Sum of indices =

0,0

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

NAGNAE S NN N

Outflanked gabion baskets / concrete walls / etc.

2
e

Length of basal scour >50% through subject reach

Exposed length of previously buried pipe / cable / etc.

Vo |INIOOiN]|AhR{WIN|F

Fracture lines along top of bank

=
o

Exposed building foundation

TS

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 channei(s)

Formation of island(s)

Thalweg alignment out of phase with meander form

NG| h|WIN |-

Bar forms poorly formed / reworked / removed

Sum of indices =

O

NIANNIANANN N N NN

0.6

Notes:

Stability Index (SI) = (AI+DI+WI+PI)/4 =| O )/,
In Regime
=’ 0.00 - 0.20

In Transition/Stress
0O 0.21-0.40

In Adjustment
O 0.41

Version #3 Senior staff sign-off (if required): 2 Checked by: Completed by: 7
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Rapid Stream Assessment Technique

Project Number: Z/mq

GEO

M ORPHIX™

Date: 204 “OS/'OQ Stream: qu,u 051[}1
Time: ﬂ'%g igm Reach: /_{bl,
Weather: Suhny | /8 == Location: M"iijff‘*;f-l# V7 oYy s JShao

Field Staff:

G

Watershed/Subwatershed:

ke (kb

oo

« Pool substrate
composition >81% sand-
silt

SR

of deep pools
Pool substrate
composition
60-80% sand-silt

pools
» Pool substrate composition
30-59% sand-silt

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, « Recent signs of bank . Infrequent signs of bank « No evidence of bank
slumping or failure sloughing, stumping or leoughing, slumping or sloughing, slumping or
frequently observed failure fairly common fai failure
. Stream bend areas highly | . Stream bend areas . Stream bend areas stable » Stream bend areas very
unstable unstable « Quter bank height 0.6-0.9 stable
« Outer bank height 1.2 m |. Outer bank height 0.9- m above stream bank (1.24 | - 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 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 yoots « Exposed tree roogs olid,
abundant common predominanthy old and large and woody
. > 6 recent large tree falls |« 4-5 recent large tree falls | large, smaller{young roots |. Generally O-1 redent large
per stream mile per stream mile scarce tree falls per stream mile
« 2-3 recent large tree falls
per stream mit
« Bottom 1/3 of bank is » Bottom 1/3 of bank is (. Bottom 1/3 of bank is « Bottomn 1/3 of bank is
highly erodible material generally highly erodible generally highly resistant generally highly resistant
« Plant/soil matrix severely material plant/soil matrix or material]| plant/soil matrix or material
compromised « Plant/soil matrix
compromised .
« Channel cross-section is » Channel cross-section is } . Channel cross-section is « Channel cross-section is
generally trapezoidally- generally trapezoidally- generally V- or U-shaped generally V- or U-shaped
shaped shaped D)
Point range o0 O1 0 2 O3 04 OS5 DSﬁ7D8 O o9 O 10 O 11
A& « > 75% embedded (> « 50-75% embedded (60- 25-49% embedded (35- « Riffle embeddedness <
C e 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)
o Y- Few, if any, deep pools « Low to moderate number |« Moderate number of deep » High number of deep pools

(> 61 cm deep)
(> 122 cm deep for large
mainstem areas)

« Pool substrate composition
<30% sand-silt

« Streambed streak marks

Streambed streak marks

« Streambed streak marks

» Streambed streak marks

s(égzrr]ir:]el/ and/or “banana”-shaped and/or “banana”-shaped and/or “banana”’-shaped and/or “banana”-shaped
Sedime?\t sediment deposits sediment deposits sediment deposits Lsediment deposits absent
Deposition common common uncommon
« Fresh, large sand « Fresh, larg¢ sand ; » rresh, large safd deposits | Fresh, large sand deposits
deposits very common in deposits cgmmon in uncommon in dhannel rare or absent from channel
channel channel . Small localized fareas of « No evidence of fresh
. Moderate to heavy sand - Small locallzed areas of fresh sand depdsits along sediment deposition on
deposition along major fresh sandideposits along | top of low bank overbank
portion of overbank area top of low panks |
- Point bars present at « Point bars common, « Point bars small and stable, || Point bars few, small and
most stream bends, moderate to farge 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 Lfresh sand or no fresh sand
amount of fresh sand
Point range Ooo0o o1 0 2 O3 0 4 “dSL'.IG O 7 O 8
A
Version #2 Senior staff sign-off (if required): S5 Checked by: Completed by:
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GEO

MORPHI X"

Date:

Zo-0H-02

PN:

24009,

Location:

f‘ /oY z'{' ff:.f:'}’i

Category

Poor

Fair

Good

Excellent

« Wetted perimeter < 40%
of bottom channel width
(< 45% for large
mainstem areas)

Wetted perimeter 40-

60% of bottom channel
width (45-65% for large

mainstem areas)

Wetted perimeter 61-85%
of bottom channel width
(66-90% for large
mainstem areas)

Wetted perimeter > 85% OF(
bottom channel width (>
90% for large mainstem
areas)

Dominated by one habitat
type (usually runs) and

e ©

Physical
Instream
Habitat

[0 e
V(ﬁf’\.

\

~.and depth diversity low)

Few pools present, riffles

and runs dominant.
Velocity and depth
generally slow and
shallow (for large

mainstem areas, runs

and pools dominant,
velocity and depth

diversity intermediate)

Good mix between riffles,
runs and pools

Relatively diverse velocity
and depth of flow

Riffles, runs and pool
habitat present

Diverse velocity and depth
of flow present (i.e., slow,
fast, shallow and deep
water)

by one velocity and depth
condition (slow and
shallow) (for large
mainstem areas, few
. Riffle substrate
composition:
predominantly gravel
with high amount of sand
< 5% cobble

Riffle substrate
composition:
predominantly small

cobble, gravel and sand

5-24% cobble

Riffle substrate
composition: good mix of
gravel, cobble, and rubble
material

25-49% cobble

.

Riffle substrate
composition: cobble,
gravel, rubble, boulder mix
with little sand

> 50% cobble

riffles present, runs and

pools dominant, velocity
« Riffle depth < 10 cm for

large mainstem areas

Riffle depth 10-15 cm
large mainstem areas

for

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

46 cm deep (61-91 cm

for large mainstem

areas) with little or no

overhead cover/structure

30-

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
large mainstem areas) with
good overhead
cover/structure

Extensive channel
alteration and/or point
bar
formation/enlargement

.

Moderate amount of

channel alteration and/or

moderate increase in
point bar

formation/enlargement

Slight amourft of channel
alteration an{)/or slight
increase in ppint bar
formation/enlargement

No channel altefation or
significant poinf{ bar
formation/enlajgement

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

Riffle/Pool ratio 0.5-
0.69:1; 1.31-1.5:1

Riffle/Pool ratio 0.7-0.89:1
2 alalal=ilisigal

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 wate‘r@
temperature < 20°C

2

Point range

oo o010 2

O3 O 4

)(51:16

o7 O 8

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
« TDS: > 150 mg/L

Grey colour

TDS: 101-150 mg/L

Slightly grey colour
TDS: 50-10¢ mg/L

Rock underside (0-10%)
Clear flow

TDS: < 50 mJ/L

Objects visible to depth
< 0.15m below surface

Objects visible to depth .

0.15-0.5m below surf:

ace

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
organic odour organic odour S /
Point range oo O1 0O 2 O3 0O 4 )(SEIG O 7 0O 8
« Narrow riparian area of o 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 S
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 J for large mainstem areas) large mainstem areas)
reas) -
Point range oo o1 EIZXB 04 OS5 o e 0O 7
l’r’

Total overall score (0-42) =

A

Poor (<13)

Fair (13-24)

Good (25-34)

Excellent (>35)
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24004

GEO

M ORPHIX"

Transport
Mode (Table 21)

2]

% of Bed Active

Wl

Undercuts (m)

Z

Vil

Velocity (m/s)

D18\

0. 368

Reach Characteristics Project Number: I o .
Date: )@ét\ OS-0A Field Staff: ogy M I; Watershed/Subwatershed: b %f? b& (/foét
Time: 2 US pen Stream: [_qpf\_( Ofaf):—a UTM (Upstream):
Weather: Snny, [8°¢ Reach: Y/ [ )/ UTM (Downstream):
Land Use Valley Type Channel Type Channel Zone _| Flow Type i Cf’!‘fﬁ g 944417
Evi f Location: Photo:_) %l §[
(Table 1) L/'/7 (Table 2) , (Table 3) l \ (Table 4) g (Table 5) / x vidence of Groundwater Location oto: 5)5:,
Riparian Vegetation I l Aquatic & Instream Vegetation I ‘ Water Quality |
Dominant Type ]/’,Z Coverage Channel Widths Age (yrs) Type 0? Woody Debris WD Density Odour Turbidity
(Table 6) O None "Rfl _4 [ Immature (<5) (Table 8) 1 Tn Cutbank ﬁ Tov WDJ/50m: (Table 16) (Table 17)
Fragmented 14 - 10 O Established (5-30) J1n Channel T Mod O / o?
Encroachment g ﬂ
(Table 7) & O Continuous O > 10 %Mature (>30) c°ver:ge:i2 ZO O Not Present O High
Channel Characteristics I
Sinuosity Type l Sinuosity Degree ,\ Bank Angle Bank Erosion (Table 19)  Clay/Silt Sand Gravel Cobble Boulder Parent Rootlets
(Table 9) (Table 10) 0o-30 )s(‘< 5% Bank O ] O O O
Gradient # of Channels l ﬁ30 - 60 ‘D 5~ 30% [Aﬁ;&awiﬁle D D Es w D D D
(Table 11) I (Table 12) 0 60 - 90 1130 - 60% Pool i X 0 m 0 |
Entrenchment Bank Failure O Undercut 060 ~ 100% ) _ Bed
(Table 13) a (Table 14) M/q (el X M U u = t
Down’s Model S Bankfull Indicators ~ Bankfull Width q /
(Table 15) (Table 18) 6/3/5 (m) H(O 37‘) Wetted Width (m) ZOS/ qQ(S-f /
Sed Sorting & Sediment Transport p Bankfull Depth Vi
(Table 20) Mb Observed? o Yes NNO O Not Visible (m) 0 r% 9,7(4 Wetted Depth (m) 0‘ Zé; O .20 /

NN

G hi 7 oci i ;
et [ B | et | 2 s)q0] rereslony | o s Wl Al
Spg::f::; (Pr:()’l //‘J//;, % Riffles: 5 % Pools: 5 Riffle Length (m) ,,/ BicatideR Amplitzx:s /
Notes: >“7¢6f\6 S o DOO(//)‘(*"(’ Spverce dﬁm@/ ar /(, {"c//!/?"f’/' = o &
= fenang **’;feJFJA/c&JAé/TaWMf fesLO e, S|
W ot Leal N
—= Stnall _reach (et bk @ 72ed]d
—> Sity /Sond. Bed  (ih_Sere éar /}wm (Scad, grarel, e a Cpry)
S Minfel _edser rghoot depe lecnn ool Cn rﬁ G K.
v
Photos:
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General Site Characteristics

Prbject Number: %L(wq

GEO

M ORPHIX"

Lyany L’/)”am

Date: 07N 05 -0 7 Stream:
Time: e Qm Reach: v{/ﬂ\)g |
Weather: C‘_t)b\"nq ) (g Location: Mc‘que (Cld Y sl jf/[“

Field Staff:

Nz

Watershed/Subwatershed:

,}?]{,Abr?f_\/é p t‘z(fzg (4

Features Monitoring
= Reach break -0-0-0- Long-profile

R Station location {—1 Monumented XS
¥—X  (Cross-section (0) Monumented photo
— > Flow direction ¢ Monumented photo
~ANA Riffle direction
> pool W Sediment sampling
B Sediment bar OIID Erosion pins
HHH###H#4  Eroded bank/slope 8 Scour chains

Undercut bank

Additional Symbols

EXXXXA Bank stabilization
—» Leaning tree
Woom KK Fence
L__I Culvert/outfall
Swamp/wetland
YVY Grasses
€3 Tree
@ Instream log/tree
X X ¥ Woody debris
8%  Beaver dam
G  Vegetated island
Flow Type
H1 Standing water H1A Back water
H2  Scarcely perceptible flow
H3  Smooth surface flow
H4 Upwelliing
H5 Rippled
H6  Unbroken standing wave
H7 Broken standing wave
H8 Chute
H9  Free fall HO9A Dissipates below free fall
Substrate
S1  Silt S6 Small boulder
§2 Sand S§7 Large boulder
S$3  Gravel S8 Bimodal
S4  Small cobble §9  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

Site Sketch

Compass

lvert = Jﬁ.\lém Adiarter
ol dig¥A O.60m
oo, Ootorn Yo Cuerd

o= O %o on
0.91m

w< LIS m
bd: 0.63m

‘550‘3 3\ U(?'S;f;(’cw

wlly Clecs 7s
O-5c

O,({M

~/

Photos:

Notes: \k\)\%\"'&/“‘b(/d QNN (V\“_)( ~ T\LD\UL\

Xodk “wlen 0Cro6S

whtple Fon gotht (oflor S Yelbon acrass gnplp

Pt f»&\_’ .

Version #4
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Rapid Geomorphic Assessment

74004

Project Number:

GEO

MORPHIX"

Date: 2()(?)\'\-' )= ’Oﬂ Stream: L—M(‘r\t) bfﬁ Ve
Time: 2:50 _pm Reach: XY ”
Weather: SN ‘\@DQ’ Location: Maudrtld (o), / J lwk
Field Staff: QP—\ - Hﬁ Watershed/Subwatershed: ‘E:\'\ 3 S ole e \L
Geomorphological Indicator Present? Factor
Process No. [Description Yes No Vaiue
1 |Lobate bar \/
2 |Coarse materials in riffles embedded v
Evidence of 3 |[Siltation in pools = O(\\\é WO\ S o0 \i/Ob\ v l/7
Aggradation 4 |Medial bars v
(AD) 5 |Accretion on point bars V4
6 |Poor longitudinal sorting of bed materials W
7 |Deposition in the overbank zone /
Sum of indices = | o 18,14 i
1 |Exposed bridge footing(s) /\/ /f)
2 |Exposed sanitary / storm sewer / pipeline / etc. N A
3 |Elevated storm sewer outfall(s) //C)
4 |Undermined gabion baskets / concrete aprons / etc. /\//A
g;?;g‘;etigli 5 |Scour pools downstream of culverts / storm sewer outlets v ' V(
(1) 6 |Cut face on bar forms v i
7 |Head cutting due to knickpoint migration v
8 |Terrace cut through older bar material v
9 |Suspended armour layer visible in bank /
10 |channel worn into undisturbed overburden / bedrock v
Sum of indices = \ '5 O»/é7
1 |Fallen / leaning trees / fence posts / etc. \/
2 |Occurrence of large organic debris \/
3 |Exposed tree roots \/
4 |Basal scour on inside meander bends \/ \
E\\ll\il(ijdeennci?\gOf 5 |Basal scour on both sides of channel through riffle \/ 8
(WI) 6 |Outflanked gabion baskets / concrete walls / etc. //\ /A
7 |Length of basal scour >50% through subject reach W/
8 |Exposed length of previously buried pipe / cable / etc. v
9 |Fracture lines along top of bank V4
10 |Exposed building foundation A
Sum of indices =| | 7 0.l75
1 |Formation of chute(s) \/
) 2 |Single thread channel to multiple channel \/
Evidence of
Planimetric 3 |Evolution of pool-riffle form to low bed relief form vi
_Form 4 |Cut-off channel(s) N4 0@/
AdJu(itIr)nent 5 |Formation of island(s) V 7
6 |Thalweg alignment out of phase with meander form \/
7 IBar forms poorly formed / reworked / removed \/
Sum of indices = LQ 5 O. 2&_
Notes: Stability Index (SI) = (AI+DI+WI+PI)/4 =| 0. [}9)(‘)
In Regime In Transition/Stress |In Adjustment
& 0.00-0.20] 0O 0.21-0.40 O 0.41
Version #3 Senior staff sign-off (if required): __ / Checked by: Completed by: 44

Last edited: 10/02/2023




M ORP/HIX"
Rapid Stream Assessment Technique Project Number: XL/OOCZ
}
Date: N~ OF-0k Stream: Lyany Lram
[74
Time: 2’-§O o0 Reach: -OQ
L] = . d
Weather: Sunly [P . Location: ﬂffﬂi‘,‘ﬁ.ﬁé’ f“;:/’ 4;1-",. ‘o
[} [ . y
Field Staff: } H.F Watershed/Subwatershed: o e ca @ Crte Ve
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, . Recent signs of bank . Infrequent signs of bank . No evidence of bank
slumping or failure sloughing, slumping or sloughing, slumping or sloughing, slumping oy
frequently observed failure fairly common failure failure
. Stream bend areas highly |+ Stream bend areas (- 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 bank height 0.9- 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 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 ("\W\Y’nf\c\l ) . Bank overhang < 0.6 m
. Bank overhang > 0.8-1.0 areas) L U’W\&
Channel m . Bank overhang 0.8-0.9m -4
Stability . Young exposed tree roots |. Young exposed tree roots | « Exposed tree roots Exposed tree roots old,
abundant common predominantly old and large and woody
. > 6 recent large tree falls | . 4-5 recent large tree falls| large, smailer young roots Generally 0-1 recent large
per stream mile per stream mile scarce tree falls per stream mile
. 2-3 recent large tree falls
oL | Y per stream mile —
. Bottom 1/3 of bank is . Bottom 1/3 of bank is Bottom 1/3 of bank is . Bottom 1/3 of bank is
highly erodible material generally highly erodible generally highly resistant generally highly resistant
. Plant/soil matrix severely material plant/soil matrix or material plant/soil matrix or material
compromised « Plant/soil matrix
compromised
. Channel cross-section is . Channel cross-section is (]« Channel cross-section is . Channel cross-section is
generally trapezoidally- generally trapezoidally- generally V- or U-shaped generally V- or U-shaped
shaped shaped
Point range Oo O1 0O 2 O3 04 OS5 06 Y17 0O 8 09 O 10 O 11
« > 75% embedded (> . 50-75% embedded (60- |- 25-49% embedded (35- . Riffle 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 anydeep pools - Low to modefate number |« Moderate number of deep . High number of deep |pools
« Pool substrate of deep pool pools (> 61 cm deep)
compositiofh >81% sand- |« Pool substrat . Pool substrate composition (> 122 cm deep for large
silt 00\) composition 30-59% sand-silt mainstem areas)
" > W; 60-80% sand-silt « Pool substrate composition
v <30% sand-silt
Channel . 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
Sediment sediment deposits sediment deposits sediment deposits sediment deposits absent
Deposition common common uncommon
« Fresh, large sand «» Fresh, large sand . Fresh, large sand deposits i Fresh, large sand deposits
deposits very common in deposits common in uncommon in channel rare or absent from channel
channel channel . Small localized areas of . No evidence of fresh
« Moderate to heavy sand . Small localized areas of fresh sand deposits along sediment deposition on
deposition along major fresh sand deposits along || top of low banks overbank
portion of overbank area top of low banks I
. 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 o010 2 O3 0O 4 Y5 O 6 o7 O 8
Version #2 Senior staff sign-off (if required): / Checked by: Completed by: é ’
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GEO

MORPHI X"

e Vi
2 | _ 4 : ¢ I 5 /
Date: Zoﬂb‘-os -0 PN: mq Location: Ny ’C(I{ ’y/ﬁ/
Category Poor Fair Good v Excellen‘i
+ Wetted perimeter < 40% |. Wetted perimeter 40- « Wetted perimeter 61-85% |V Wetted perimeter > 85% of
of bottom channel width 60% of bottom channel of bottom channel width 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) l areas
» Dominated by one habitat Few pools present, riffles || « Good mix between riffles, | . Riffles, runs and 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, velocity velocity and depth
and depth diversity low) diversity intermediate)
- Riffle substrate - Riffle substfate » 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, grayel and sand material with little sand
Instream » < 5% cobble o 5-24% cobple » 25-49% cobbl « > 50% cobble
Habitat - Riffle depth < 10 cm for ||« Riffle depth 10-15 cm forl| » Riffle depth 15-20 cm for « Riffle depth > 20 cm for
large mainstem areas arge mainstem areas large mainstem areas large mainstem areas
« 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 cm deep (> 122 cm 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 channet « No channel alteration or
alteration and/or point channel alteration and/or alfteration and/or slight significant point bar
bar moderate increase in increase in point bar formation/enlargement
formation/enlargement point bar formation/enlargement
formation/enlargement
+ Riffle/Pool ratio 0.49:1 ; [+ Rifffe/Pool ratio 0.5- « Riffle/Pool ratio 0.7-0.89:1 |. Riffle/Pool ratio 0.9-1.1:1
21.51:1 0.69:1; 1.31-1.5:1 ;1.11-1.3:1
+ Summer afternoon water |. Summer afternoon water |+« Summer afternoon water + Summer afternoon wate/%
temperature > 27°C temperature 24-27°C temperature 20-24°C temperature < 20°C /
Point range 0o o1 0 2 D3?(4 O5 006 O 7 0O 8
- Substrate fouling level: » Substrate fouling level Substrate fouling level: « Substrate fouling level:

High (> 50%)

J

Brown colour

« TDS: > 150 mg/L

Moderate (21-50%) Very light (11-20%) Rock un ide (0-10%)
+ Grey colour » Slightly grey icolour » Clear flow
« TDS: 101-150 mg/L « TDS: 50-100{mg/L - TDS: < 50 L

Water Quality

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

Moderate to strong
organic odour

« Slight to moderate
organic odour

Slight organic odour

(fNo'BEour

J

Point range Ooo o1 0 2 0O 3 0O 4 DS%S O 7z 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
= 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 mainstemn areas) large mainstem areas)
areas)
Point range )_(1051 o2 o 3 04 OS5 Oe6 O 7
Total overall score (0-42) = Zﬁ Poor (<13) ) Fair (13-24D Good (25-34) Excellent (>35)
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Project Number: %Llooq

GEO

M ORPHI X"

&

Reach Characteristics A - /3 y
Date: ZesiN -OS oL Field Staff: A HY Watershed/Subwatershed: Eidbizs e it
Time: Q‘ S Stream: \,s.u,)p Jan(« UTM (Upstream):
Weather: 3)(\(\4 ( 8“" Reach: L\;Qg UTM (Downstream):
Land Use Valley Type Channel Type Channel Zone 2 Flow Type . .
i O Evid fG dwater Location: Photo:
(Table 1) 6 (Table 2) \ | (Table 3) [3 (Table 4) (Table 5) 77 | D evidence of Groundwater Locatio ©
[Eparian Vegetation J Fquatic & Instream Vegetation J Water Quality J
Dominant Type 6 Coverage Channel Widths  Age (yrs) Type 9 Woody Debris WD Density Odour Turbidity
(Table 6) [ None 1-4 O Immature (<5) (Table 8) {1 In Cutbank O Low wDJ/50m: (Table 16) (Table 17)
OFragmented D4 - 10 bEstablished (5-30) O 1In Channel O Mod O | /
Encroachment ) Reach
(Table 7) 9\ Continuous 0> 10 0 Mature (>30) Coverage % 5 ﬂNot Present [ High
ﬁ:hannel Characteristics J
Sinuosity Type Sinuosity Degree Bank Angle Bank Erosion (Table 19)  Clay/ Sand Gr?mv;al Cobble Boulder Parent Rootlets
A (Table 10) \ 0o-30 O < 5% Bank (vl | O a O O
Gradient l # of Channels ‘ 030 -60 O5-30% Riffle B/ | Q/\ M Bl O O
(Table 11) (Table 12) 060 - 90 0 30 - 60% Pool v.d ] & O O =] 0O
Entrenchment Bank Failure . = Undercut % 60 —~ 100% ~ Bed
(Table 13) \ (Table 14) pz ki O o o 0 L U =
Down'’s Model Bankfull Indicators j Bankfull Width 7} - :
(Table 15) | () (Table 18) @5 (m) } q 5? Wetted Width (m) /) 777/ /; 75 /
Se(dTaS;;tlz%g) M(«ﬁ Sedimentc;r;:::v[)eo;; O Yes MO ] Not Visible Bankfull Deg:l; ."( 2 O“ Wetted Depth (m) 028 ,73
ModeI;:in_pgS/f AU\ % of Bed Active / Undercuts {m) O 55 O 2 Z Velocity (m/s) [ ‘@7 O‘{ /
Geomorphic ) Mass Movement ‘ il Pool Depth . Velocity Estimate %
Units (Table 22) 5, Qaé (Table 23) A . (po (m) - / / Method |V 4
Riffle-Pool - . . . : Meander Amplitude 17/ 47 / g
Spacing (m): % Riffles: 5@ % Pools: \ O Riffle Length (m) / / / (m) i'//ﬁ' (/'/54 ,{/’L
Notes = 2w STple TPeC(in
— 4% ¢ foels absenTd  had _smmimal dilent m__Je YA
Sr,ou/ pos pessrech et davIsheem 'D’?jp = el ‘
n(ﬁ /i—/ﬁ‘/'m ///*l-rmf v ho A~ SO A (INNW Cred, A
7 T fw\o/&z tatr o3 Y ryperian Ooncisteol prersef.

Photos:
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General Site Characteristics

GEO

MORPHI X

Project Number: jl,/uoéi

Date: 2@ Ql{ -OS -IOQ Stream: 5¢V)§ Z)/“Q y ,)
Time: 200 £2M Reach: A Y
Weather: SUANY r (8 cr Location: Mﬁ 9%@ /’mp{, %Q
Field Staff: I A Jwr Watershed/Subwatershed: D‘bf 20 % / Ve~ < ’.(‘
Features Monitoring Site Sketch Compass T
f=——{ Reach break -0-0~o- Long-profile
R Station location l——4§ Monumented XS
¥ Cross-section @ Monumented photo
% Flow direction
e § el ﬁg%?;‘; w35
> Ppool W sediment sampling = Fosls ¢ SH "3&
T Sediment bar Erosion pins bﬁ(’%& = JT=3 = Touw W@ S r\‘*\:j
il Eroded bank/slope 8 Scour chains > U.(= Lhdg,cwl}
----- Undercut bank Additional Symbols = @\e <o
EXXXX3d Bank stabilization N T D B- ’T‘ '39/\
=22 Leaning tree g
= \ k\ - Mﬂﬂm i ooyt
L1 Culvert/outfall i
Swamp/wetland %l/\\ \“(’ >O FOrCﬂlfd‘ Qlﬂ/y \U"{]
YVVY Grasses \ o L\ L} @ bﬂ\k_
€3 Tree \ N ﬁ
= Instream log/tree \ v & Cﬁ\‘&“\s bJ):S,SUN\ R
XX X Woody debris A'? ' v N fHz2.6
¥N%  Beaver dam 7~ w \ 0 M:QJ?S("‘
QP  vegetated island Wc 76) i 0’7&4
Flow Type 174
H1  Standing water H1A Back water ‘\n /7
H2  Scarcely perceptible flow ‘\% \{\
H3  Smooth surface flow
H4  Upwelling \%rbb\u\
H5 Rippled o dg}
H6  Unbroken standing wave 5\
H7  Broken standing wave A
H8  Chute ag @53
HS9  Free fall H9A Dissipates below free fall
Substrate i
s1  silt $6  Small boulder B
S$2  Sand S§7 Large boulder i
$3  Gravel S8 Bimodal
S$4  Smail cobble S$9  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 TP
BOS  Bottom of slope FP Flood plain Photos:
TOS Top of slgpe Knick point r Notes—?w éﬁdga .4/ /M ’DW‘E’V@’&"

y/’&lﬁn/ g SHe //c«v Vs

(T €

> orabs, Lonfy W’%/\Wmlg
b A Toplds en A L7

Weder

Version #4
Last edited: 21/02/2023
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Rapid Geomorphic Assessment

Project Number: ﬁL{OO ‘l

GEO

MORPHIX"

Date: o{}b "—‘\«— ) 6 -0 Q Stream: Z yon s ﬁra /N
Time: 67 00 HmM Reach: [J
Weather: Sunnd. | Q °C Location: M& L‘Aﬁ C!’ﬂ‘ /\(jgd /4 (04
Field Staff: QA’J ir\?v Watershed/Subwatershed: ;‘Xs (_6[/4 /o f) oK
Geomorphological Indicator Present? Factor
Rrgeess No. |Description Yes No Value
1 |Lobate bar V4
2 (Coarse materials in riffles embedded \/
Evidence of 3 [Siltation in pools v y
Aggradation 4 [Medial bars " \/ 7
(AD) 5 |Accretion on point bars  (SHvp. npunkyy DS N
6 |Poor longitudinal sorting of bed materials - 4 /
7 |Deposition in the overbank zone ) v _
Sum of indices = J/ b [@AL
1 |Exposed bridge footing(s) N/Q
2 |Exposed sanitary / storm sewer / pipeline / etc. A//'/Z]
3 [Elevated storm sewer outfall(s) A///'ﬁl
4 |Undermined gabion baskets / concrete aprons / etc. A/ @ @
ReHenceil 5 |Scour pools downstream of culverts / storm sewer outlets v /é
Degradation
(DI) 6 |Cut face on bar forms v
7 |Head cutting due to knickpoint migration /
8 |Terrace cut through older bar material V4
9 |Suspended armour layer visible in bank ./
10 {Channel worn into undisturbed overburden / bedrock v
Sum of indices =| (™) (0 Oe 0
1 |Fallen / leaning trees / fence posts / etc. \/
2 |Occurrence of large organic debris - v
3 |Exposed tree roots — nyai eyl /
4 |Basal scour on inside meander bends .
Eviqenge of 5 |[Basal scour on both sides of channel through riffle G )
Widening - 2
(WI) 6 |Outflanked gabion baskets / concrete walls / etc. N ,’q
7 |Length of basal scour >50% through subject reach T \/
8 |Exposed length of previously buried pipe / cable / etc. N
9 |[Fracture lines along top of bank \/
10 |Exposed building foundation VJ Iz
Sum of indices = ;} L Ir) [ 75
1 {Formation of chute(s) 2/
. 2 |Single thread channel to multiple channei v
Evidence of : :
Planimetric 3 |Evolution of pool-riffle form to low bed relief form v y
Form 4 |Cut-off channei(s) VA
Adju(itlr)nent 5 |Formation of island(s) \
6 |Thalweg alignment out of phase with meander form )
7 |Bar forms poorly formed / reworked / removed \/
Sum of indices =|  / A N./4%
Notes: Stability Index (SI) = (AI+DI+WI+PI)/4 =| /), [ 4 /]
In Regime In Transition/Stress |In Adjustm‘;nf
o 0.00 - 0.20 O 0.21 - 0.40 O 0.41
Version #3 Senior staff sign-off (if required): S5 Checked by: Completed by: yé;
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Rapid Stream Assessment Technique Project Number: pq"tb(ﬂ

GEO

MORPHI X"

Date: 09 K05 ’OQ Stream: Zé/m s Treim
Time: 3100 '?O/\f‘ Reach: L[:S -
Weather: SUnhny /f = Location: /"’%&*@(’j soed, /ra

Field Staff:

Watershed/Subwatershed:

é"@'ébcmfe Ff?/’(

/i

Category

Poor

Fair

Good

Excellent

« < 50% of bank network
stable

Recent bank sloughing,
slumping or failure
frequently observed

» 50-70% of bank network
stable

« Recent signs of bank
sloughing, slumping or
failure fairly common

+ 71-80% of bank network
stable

« Infrequent signs of bank
sloughing, slumping or

| failure

« > 80% of bank network
stable

« No evidence of bank
sloughing, slumping or
failure

Hsg b
OWY&?r benl(S

. Stream bend areas highly
unstable

» Quter bank height 1.2 m

above stream bank

(2.1 m above stream

bank for large mainstem

areas)

Bank overhang > 0.8-1.0

. Stream bend areas
unstable

« Outer bank height 0.9-
1.2 m above stream
bank
(1.5-2.1 m above stream
bank for large mainstem
areas)

» Bank overhang 0.8-

« Stream bend areas stable
» Outer bank height 0.6-0.9
m above stream bank (1.2-
1.5 m above stream bank
for large mainstem areas)
Bank overhang 0.6-0.8 m

« Stream bend areas very
stable

» Height < 0.6 m above
stream (< 1.2 m above
stream bank for large
mainstem areas)

« Bank overhang < 0.6 m

Channel o
Stability » Young exposed tree roots | . Young exposed tree roots |« Exposed tree roots « Exposed tree roots old,
1 abundant common predominantly old and large and woody

» > 6 recent large tree fails |« 4-5 recent large tree falls || large, smaller young roots ||. Generaily 0-1 recent large

per stream mile per stream mile scarce tree falls per stream mile
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 1/3 of bank is
highly erodible material generally highly erodible generally highly resistant generally highly resistant

« Plant/soil matrix severely material plant/soil matrix or material } plant/soil matrix or material
compromised « Plant/soil matrix F

compromised /

« Channel cross-section is Channel cross-section is || « Channel cross-section is « Channel cross-section is
generally trapezoidally- generally trapezoidally- generally V- or U-shaped | generally V- or U-shaped
shaped sha

Point range Oo0o O1 0O 2 03 04 0O 5 DGI&(7I:I8 09 0O 10 0O 11

« > 75% embedded (> + 50-75% embedded (60- |« 25-49% embedded (35- « Riffle 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

~ B mainstem areas)

. Few, if an }deep pools » Low to moderate number | « Moderate number of deep « High number of deep pools

» Pool substfate of deep pools pools (> 61 cm deep)
compositign >81% sand- |. Pool substrate » Pool substrate composition (> 122 cm deep for large
silt composition 30-59% sand-silt mainstem areas)

60-80% sand-dilt - Pool substrate composition
<30% sand-silt
Channel - Streambed streak marks |. Streambed streak marks |« Streambed streak marks T Streambed streak marks
Scauringy/ and/or “banana’_’—shaped and_/or “bananaf’-shaped and/or “banana”-shaped and/or “banana”-shaped
Sediment sediment deposits sediment deposits sediment deposits sediment deposits absent
Deposition common common uncommon _ I

« Fresh, large sand « Fresh, large sand - Fresh, large sand deposits ||« Fresh, large sand deposits
deposits very common in deposits common in uncommon in channel rare or absent from channel
channel channel » Small localized areas of « No evidence of fresh

» Moderate to heavy sand » Small localized areas of fresh sand deposits along sediment deposition on
deposition along major frash sand deposits along | top of low banks Loverbank
portion of overbank area top of low banks »

- 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-vegetatet| and/or stable, well-vegetated
moderate to large and unstable with high armoured with little or no and/or armourgd with little
unstable with high amount of fresh sand fresh sand or no fresh sand
amount of fresh sand

Point range Do o1 O 2 O3 O 4 Oos Ae o7 O 8
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GEO

MORPHII X"

sy

,» - 5 { 2
Date: ?(3?\«’(-—(‘)§~Q7 PN: %L,\wo\ Location: Véy ( r j (oc . fHod
Category Poor Fair Good Excellent )
« Wetted perimeter < 40% |. Wetted perimeter 40- ~ . Wetted perimeter 61-85% || . Wetted perimeter > 85% of
of bottom channel width 60% of bottom channel of bottom channel width 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) areas)
. Dominated by one habitat p . Good mix between riffles, « Riffles, runs and 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, velocity velocity and depth
and depth diversity low) i ity i i
« Riffle substrate . . Riffle substrate « Riffle substrate
composition: composition: go¢d mix of composition: cobble,
predominantly gravel gravel, cobble, and rubble gravel, rubble, boulder mix
Physical with high amount of sand material with little sand
Instream « < 5% cobble . . 25-49% cobble « > 50% cobble
st Riffle depth 10-15 cm for

Riffle depth < 10 cm for
large mainstem areas

J

large_mainstem areas

. Riffle depth 15-20 cm for
large mainstem areas

Riffle depth > 20 cm for
large mainstem areas

30 cm deep (< 61 cm for{
large mainstem areas)
and devoid of overhead
cover/stri

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
cm deep (91-122 cm for
large mainstem areas) with
some overhead
cover/structure

Large pools generally > 61
cm deep (> 122 cm for
large mainstem areas) with
good overhead
cover/structure

Nmp—

« Extensive channel
alteration and/or point
bar
formation/enlargement

Moderate amount of
channel alteration and/or
moderate increase in
point bar
formation/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 0.49:
>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, 2
%

temperature < 20°C

Point range

oo 01 0 2

1:13>d4

o5 0O 6

oz O 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 g_re—y 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

. Moderate to strong . Slight to moderate . Slight organic odour NG odour
organic odour organic odour
Point range Do o102 o3 o4 o5 ¥ 6 D7 o8
« Narrow riparian area of « Riparian arga . Forested buffer generally . Wide (> 60 m) mature
mostly non-woody predominantly wooded > 31 m wide aldng major forested buffer along both
ol ey vegetation but with majjor 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 0Oo O 1 o2 X 3 04 OS5 o6 O 7
Total overall score (0-42) = Qko Poor (<13) Fair (13-24) \ Good (25-34) J Excellent (>35)
P
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Project Number: ZL( Gd q

GEO

MORPHIX"

Reach Characteristics P , ,
Date: 240 S0k Field Staff: f 7 Watershed/Subwatershed: 5:05/7/’(;/4 (fc,ﬂ/{’
Time: Z000M) Stream: LQW 0% UTM (Upstream):
Weather: Lenin i"" ) 7 é) s Reach: ZO 3 UTM (Downstream):
Land Use : Valley Type Channel Type Channel Zone Flow Type . )
Evid f dwater Location: Photo:
(Table 1) | D (Table 2) | | (rale 3) /| (ratle ) o (Table 5) | | Kev iy e R o
Riparian Vegetation | l Aquatic & Instream Vegetation 1 Water Quality I
Dominant Type l Q Coverage Channel Widths Age (yrs) Type \ Woody Debris WD Density Odour Turbidity
(Table 6) / O None ﬁ(l o & Immature (<5) (Table 8) O In Cutbank XLow WDJ/50m: (Table 16) (Table 17)
Encroachment KFragmented M4 - 10 O Established (5-30) XIn Channel O Mod (j' S / g
(Table 7) ; O Continuous O >[ 10 ﬁMature (>30) Cover:::iz IS O Not Present 0O High
[ Channel Characteristics vqw% ]
Sinuosity Type 1 Sinuosity Degree &2 Bank Angle Bank Erosion (Table 19)  Clay/Silt Sand Gravel Cobble Boulder Parent Rootlets
(Table 9) | ! (Table 10) 0o -30 O<5% Bank Pra8 O O O O O
Gradient ‘ # of Channels ‘ X 30 - 60 )3(5 - 30% /OO‘;/&CQI c[ Riffle | O X X d O [
(Table 11) (Table 12) 060 -90 0 30 - 60% -’foﬂm Pool X X O O O W O
Entrenchment Bank Failure K Undercut 060 - 100% ~ Bed
(Table 13) 0? (Table 14) 2 ] leee{,7ec! apelisen X X U = = L =
Down’s Model Bankful! Indicators I Bankfull Width n
(Table 15) S (Table 18), é/5/L7 (m) H.STp 320 |hqD| Wetted width (m) || 4l Z2.0 5,90
Sed Sorti Sedi tT t - - Bankfull Depth
“raie 20) 100y " Ghrervay  Dves Koo Dnecvisbe  BMIDS 0 4| 0 | D 45| weweapeptncmy US| 23| 0,36
Mode-l(-'l!-'gglsepgg :2 % of Bed Active / Undercuts (m) O,SLI / / Velocity (m/s) |(), 08(9 O!{gé; 0, g
. p /
Geomorphic Mass Movement [y o ' Pool Depth Velocity Estimate |, f 7 7
Units (Table 22) 5/3/ 3 (Table 23) P@A / s QD (m) / / / Method AJ"/J c & //
spaRifiﬂZ_F:)" / % Riffles: | | 5 % Pools: | = | Riffie Length (m) / / / Meander Amplit;::s
Notes: —> #o¢ ) F“//ﬂeJ 5 Shelloy _pods af Fo Zﬁc’/\d N 7S - /rzni Berere //‘7 e domn pigns
—> Lt ém A .3 fym of ¢ e f*‘,‘ & P eg . nej _ . A
— Gerernlly S\—f‘dyak-# ang Llo8Tun  present . Emilon “Cerew Fredond @ %ZEMM&?)
-% %\bsfrai-'; f Vitlar { pools ocirortied o bore hosele, /m“*% den en - P /ocm

Photos:
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General Site Characteristics

24004

Project Number:

GEO

MORPHI X"

Date: ?d;l.fr Q5 -0 Q Stream: LWO/’\I %ﬂ/\
Time: 3,30 pon Reach: i Nt
Weather: Snny _" A /9 e Location: /V}A,?;{f/ "/ /‘a(-(/ p Z., e
Field Staff: m\, ,L/lﬁ Watershed/Subwatershed: E% éFCd /@ Cflf’é,/(
Features Monitoring Site Sketch Compass T
f:_t Reach break -0-0-0- Long-profile
R Station location ——1 Monumented XS
¥—X Cross-section @ Monumented photo
> Flow direction l Monumented photo
S Riffle direction
> Pool W  Sediment sampling
@  Sediment bar Erosion pins
fHHH  Eroded bank/slope 8 Scour chains
----- Undercut bank Additional Symbols
EXXXXN Bank stabilization
= Leaning tree
X%-X  Fence
L1 Culvert/outfall
Swamp/wetland
YVV Grasses
E:} Tree
@ Instream log/tree
XX ¥ Woody debris
%%  Beaver dam
aa» Vegetated island
Flow Type
H1  Standing water H1A Back water
H2  Scarcely perceptible flow
H3  Smooth surface flow
H4  Upweliing
H5 Rippled
H6  Unbroken standing wave
H7  Broken standing wave
H8 Chute
H9  Free fall H9A Dissipates below free fall
Substrate
Ss1 Silt $6  Small boulder
$2  Sand S7  Large boulder
S3 Gravel S§8 Bimodal
S4  Small cobble S9  Bedrock/till
S5 Large cobble [55]
Other :
BM Benchmark EP Erosion pin ]
BS Backsight RB Rebar ]
DS Downstream us Upstream
WDJ  Woody debris jam TR Terrace L ] l , ]
VWC Valley wall contact FC Flood chute L
BOS  Bottom of slope FP Flood plain Photos:
TOS  Top of slope KP Knick point ] Notes: /]/pm J%a(‘.,l /Z%;KA
4 U 77
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GEO

Rapid Geomorphic Assessment Project Number: Q’-{ 00a neRTeee

Date: ZO 2%«()5/0 Q Stream: anns Dﬂ’wn
Time: Z - %O o\ Reach:
Weather: 9UV\/\U‘ ) [\8 i1 Location: MOJ’)‘{//\(’/M [7 md / DG
Field Staff: QP\ u“ﬁ Watershed/Subwatershed: %\bfa;kp C rCCL
Geomorphological Indicator Present? Factor
Process ——
No. [Description Yes No Value
1 iLobate bar v
2 |Coarse materials in riffles embedded v’
T 3 |Siltation in pools v |
Aggradation | 4 |Medial bars v / 7
(AD) 5 |Accretion on point bars
6 Poor longitudinal sorting of bed materials \/
7 |Deposition in the overbank zone (Ve
Sum of indices = \ b 0.14%
1 |Exposed bridge footing(s) Y. Y/4
2 |Exposed sanitary / storm sewer / pipeline / etc. av/ ,4
3 |Elevated storm sewer outfali(s) N/
4 __|Undermined gabion baskets / concrete aprons / etc. /l)/ﬁ
S‘e’;drzggeﬁgg 5__|Scour pools downstream of culverts / storm sewer outlets TS o/
(DI) 6 |Cut face on bar forms v /p
7 |Head cutting due to knickpoint migration v’
8 |Terrace cut through older bar material v
9 |Suspended armour layer visible in bank Ve
10 |Channel worn into undisturbed overburden / bedrock v
Sum of indices =} 0 0.0
1 |Fallen / leaning trees / fence posts / etc. /
2 |Occurrence of large organic debris /
3 |Exposed tree roots v
4 |Basal scour on inside meander bends \/
E\\//\;?deenncii of 5 [Basal scour on both sides of channel through riffle A y
(WD) g 6 _|Outflanked gabion baskets / concrete walls / etc. Ny A 8
7 |Length of basal scour >50% through subject reach v
8 |Exposed length of previously buried pipe / cable / etc. \/
9 |Fracture lines along top of bank v’
10 [Exposed building foundation A/ F)
Sum of indices =/ 7 0. 175
1 |Formation of chute(s) e
Evidence of 2 |Singie thread channel to multiple channel \/
Planimetric 3 _|Evolution of pool-riffle form to low bed relief form v /
Form 4 |Cut-off channel(s) /7
AdJu(itITent 5 [Formation of island(s) \/
6 |Thalweg alignment out of phase with meander form
7 |Bar forms poorly formed / reworked / removed v
Sum of indices = /A 6 0. /4/)D
Notes: Stability Index (SI) = (AI+DI+WI+PI)/4 —l o0,/ 03'
In Regime In Transition/Stress |In Adjustment
J 0.00-0.20] O o0.21-0.40 O 0.41
Version #3 Senior staff sign-off (if required): : DA Checked by: Completed by: ;’4 Y
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Rapid Stream Assessment Technique

Project Number: 7‘{(061

GEO

MORPHIX™

Date: ZOQLX—()S—QQ Stream: LUO(\S Dmm
(9]
Time: 20 5 O Reach: L\bq
—— I r
Weather: Sm(‘jl !8 Location: WM’//CI[/ /0&6/', )J.“Oa
Field Staff: K{% %‘? Watershed/Subwatershed: ngbbf( o&/ (‘/TP /(
Category Poor Fair Good Excellent
o < 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 - Infrequent 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 « Stream bend areas stable tream bend areas very
unstable unstable « Outer bank height 0.6-0.9 stable
» Outer bank height 1.2 m |. Outer bank height 0.9- 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 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 « 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 tree falls per stream mile
2-3 recent large tree falls
er stream mile
« Bottom 1/3 of bank is « Bottom 1/3 of bank is « Bottom 1/3 of bank is » Bottom 1/3 of bank is
highly erodible material generally highly erodible generally highly resistant generally highly resistant
« Plant/soil matrix severely material plant/soil matrix or materia plant/soil matrix or material
compromised « Plant/soil matrix J
._compromised
« Channel cross-section is |« Channel cross-section is | | Channel cross-section is » Channel cross-section is
generally trapezoidally- generally trapezoidally- generally V- or U-shaped generally V- or U-shaped
shaped |__shaped
Point range Oo0o O1 0 2 O3 04 065 D6D7Rf8 09 OO0 10 O 11

(\S(XADS

> 75% embedded (>
85% embedded for large
mainstem areas)

50-75% embedded (60-
85% embedded for large
mainstem areas)

25-49% embedded (35-
59% embedded for large
mainstem areas)

« Riffle embeddedness <
25% sand-silt (< 35%
embedded for large
mainstem areas)

Few, if any, deep pools
Pool substrate
composition >81% sand
silt

Low to moderate number
of deep pools

Pool substrate
composition

60-80% sand-silt

Moderate number of deep
pools

Pool substrate composition
30-59% sand-silt

» High number of deep pools
(> 61 cm deep)
(> 122 cm deep for large
mainstem areas)

« Pool substrate composition
<30% sand-silt

Streambed streak marks

Streambed streak marks

Streambed streak marks

s Streambed streak marks

Sigi:ir;g/ and/or “banana”-shaped and/or “banana”-shaped and/or “banana”-shaped and/or “banana”-shaped
BN sediment deposits sediment deposits sediment deposits ‘\ sediment deposits absent /
Deposition common common uncommon . \

« Fresh, large sand « Fresh, large sand - Fresh, large[sand deposits | . Fresh, large sarnd deposits
deposits very common in deposits common in uncommon in channel rare or absent ffom channel
channel channel « Small localizied areas of » No evidence of fresh

« Moderate to heavy sand « Small localized areas of fresh sand deposits along sediment deposjtion on
deposition along major fresh sand deposits along | top of low bdnks \ overbank
portion of overbank area top of low banks

« 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 Do o1 0O 2 03 O 4 05 Oe6 M7 o8 _
7
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GEO

MORPHIX"

pate: | p0Y%-05 -0 9 PN: 2‘3&()00\ Location: M, freyd rd. Aloa
Category Poor Fair Good 1 Excellent
. Wetted perimeter < 40% | . Wetted perimeter 40- [+ Wetted perimeter 61-85% | - Wetted perimeter > 85% of
of bottom channel width 60% of bottom channel of bottom channel width 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) ——_J areas)
\ . Dominated by one habitat }. Few pools present, riffles |+ Good mix between riffles, |« Riffles, runs and pool
type (usually runs) and and runs dominant. runs and poois 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, velocity velocity and depth
and depth diversity Iow)J diversity intermediate)
{. Riffle substrate \ . Riffle substrate « Riffle substrate . Riffle substrate
composition: composition: composition: good mix of composition: cobble,
predominantly gravel predominantly smali 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
Habitat —Riffle depth < 10 cm for |« Riffle depth 10-15 cm for |« Riffle depth 15-20 cm for . Riffle depth > 20 cm for
r‘(?d {ig) =T large mainstem areas large mainstem areas large mainstem areas large mainstem areas
. 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 cm deep (> 122 cm 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
. 4 . Extensive channel . Moderate amount of < Slight amount of channel " No channel alteration or
\o(l( U‘Z alteration and/or point channel alteration and/or || alteration and/or slight significant point bar
/ & formation/enlargement

oo

bar
formation/enlargement

moderate increase in
point bar
formation/enlargement

increase in point bar
formation/enlargement

] SRiffle/Pool ratio 0.49:
>1.51:1

1y,

« Riffle/Pool ratio 0.5-
0.69:1; 1.31-1.5:1

Riffle/Pool ratio 0.7-0.89:1
2 1.11-1.3:1

Riffle/Pool ratio 0.9-1.1:1

. Summer afternoon water

/%/7 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 X2

O3 0O 4

O5 0O 6

oz O 8

Water Quality

. Substrate fouling ievel:
High (> 50%)

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

i

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

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

organic odour

organic odour

. Brown colour . Grey colour . Slightly grey colour ’W ”
. TDS: > 150 mg/L . TDS: 101-150 mg/L « TDS: 50-100 mg/tL ~ J» TDS: < 50 mg/L
. Objects visible to depth . Objec e to depth . Objects visible to depth . Objects visible to depth
< 0.15m below surface 0.15-0.5m below surface 0.5-1.0m below surface > 1.0m below surface
. Moderate to strong . Slight to moderate . Slight organic odour < No odour >

Point range oo O1 0O 2 o3 0O 4 EIS)(G O 7 0O 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 ﬁODI o2 0O 3 04 0O65 o6 00 7
]
Total overall score (0-42) = 73 Poor (<13) Fair (13-24) ) Good (25-34) Excellent (>35)
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GEO

Reach Characteristics Project Number: 2 D0 i ARSI S
Date: 14 6504 Field Staff: AN Watershed/Subwatershed: hA, '
o/ (
Time: 3:3() p M Stream: L/JC/)S O/-al,, UTM (Upstream):
Weather: m 4 (B C Reach: A DL/ UTM (Downstream):
Land Use Valley Type Channel Type Channel Zone Flow Type . ]
d f L : 3
Taple 1) | D | (Table 2) || (rable 3) I ] rable 4) | | rabiesy | /| ®evdenses Pl owasr Location Photo
Y/ )
[Liparian Vegetation j Ii\quatic & Instream Vegetation ﬁ] L\Nater Quality
Dominant Type ’ 5 Coverage Channel Widths Age (yrs) Type V Woody Debris WD Density Odour Turbidity
(Table 6) ) O None N 1-4 ﬂlmmature (<5) (Table 8) J Z 0 In Cutbank ,k’Low WDJ3/50m: (Table 16) (Table 17)
J(Fragmented 04 - 10 X Established (5-30) dntel 1 channel O Mod O / &7
Encroachment 3 i Reach 55 .
(Table 7) O Continuous > 10 [ Mature (>30) Coverage % O Not Present O High
Channel Characteristics T

Sinuosity Type / Sinuosity Degree Bank Angle Bank Erosion (Table 19)  Clay/Silt Sand Gravel Cobble Boulder Parent Rootlets
(Table 9) (Table 10) / oo-30 (< 5% Bank O d O O O
Gradient # of Channels / x3o - 60 015 - 30% Riffle e B e B e = =
(Table 11) (Table 12) r — 600 0 = = = = = -
60 -90 0 30 - 60% Pool o~ - = = =T = —
i Jx 0 Und t 0O 60 - 100% Bed
e oo V2] B ° pmem @ X 0 o o o 0O
morphology,
Down'’s Model Bankfull Indicators . Bankfull Width 2 2 . d
(Table 15) S (Table 18) /7/5/1’ (m) H.3 . D / Wetted Width (m) |7, /| 0.86 4
Sed Sorting | Sediment Transport - Bankfull Depth |~/ » 4
(Table 20) /\/é// Observed? [ Yes XNO [ Not Visible o) O,@g 0,6:, Wetted Depth (m) C).Q O,Zé /
Mode}-;gglip;g 3 % of Bed Active W Undercuts (m) p————— Velocity (m/s) ’/7é 0 "’?J /
. . L 7 ,
wits Gone s | 3 | e W) Vs jop|  Poeteepn e s | Al L tY
Sp:i:ﬁ;-:;;’l /V ,q % Riffles: O % Pools: O Riffie Length (m) T S Amplitzl:‘l()e
Notes: —S Shy~{ reach LMh o el F rffle v/ (ol rophs /00(4
—> Oress |k _recth
2 G/0556)_olang Lols . A Slpeos proteng £ Encricotny
—>Y Sva /| il @m% S atA /‘/ € bl rPbes m pCy LK
‘L,) v
Photos:
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GEO

- = a g MORPHIX"
General Site Characteristics Project Number: Z‘{@OG\
Date: Z}ZL&»OS/OQ Stream: Z,, o Ao
A 7
Time: 2550 /28] Reach: L0~
Weather: %m(\q 172 Location: Me, 210 7e p( 47 Te
Field Staff: ZA t ‘,,, Watershed/Subwatershed: ﬂl;d brca é CCG«.’: &
Features Monitoring Site Sketch
= Reach break -0-0-0- Long-profile
R Station location ——f Monumented XS
¥~ (Cross-section @ Monumented photo
—* Flow direction l Monumented photo
A Riffle direction
> Pool W  sediment sampling
w Sediment bar I Erosion pins
fitii#  Eroded bank/slope 8 Scour chains
~~~~~ Undercut bank Additional Symbols

Bank stabilization
Leaning tree
x-¥--X  Fence

L Culvert/outfall
Swamp/wetland
YVVY Grasses

Tree

Instream log/tree

%
X X x  Woody debris
g
a®

Beaver dam
Vegetated island

Flow Type

H1  Standing water H1A Back 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 H9A Dissipates below free fall
Substrate

S1  Silt S$6 Small boulder

S2 Sand S$7  Llarge boulder

S$3  Gravel S8 Bimodal

S4  Small cobble S9  Bedrock/till %

S5 Large cobble L:
Other —> ﬁ cuw,iu
BM Benchmark EP Erosion pin \v)\f\' Q&QL\ =
BS  Backsight RB  Rebar S\ - mﬂP‘ftdﬂr\%’ alon «btd i N
Ds Downstream us Upstream S\ S?} gmrs &
WDJ  Woody debris jam TR Terrace U/W@)m Ny p;_-(ﬁ, f nnl Sc lﬁf\&f\'}ﬂ ’ [ ' l
VWC Valley wall contact ~ FC  Flood chute ] B [ ||
BOS Bottom of slope FP Flood plain Photos:
TOS  Top of slope KP Knick point Notes:
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Rapid Geomorphic Assessment

Project Number: QL{%O\

GEO

MORPHIX"

Date: 20O «05’09\ Stream: L,(/I oang e
Time: 2. 50 ('D"’\ Reach: VL@ H- |
Weather: e, A\ AN o B"(« Location: /\‘{M A,:G{/ /006{ /‘fz//m

Field Staff:

Watershed/Subwatershed:

Pbaalt, Corcok

A

Geomorphological Indicator Present? Factor
Pregess No. |Description Yes No Value
1 |Lobate bar \/
2 |Coarse materials in riffles embedded v
Evidence of 3 [Siltation in pools n !
Aggradation 4 |Medial bars o /7
Gn 5 |Accretion on point bars v’
6 _ |Poor longitudinal sorting of bed materials  SO0€  prpy &WE‘H ,;: v
7 {Deposition in the overbank zone ) ' L3 N v
Sum of indices = ﬂ (0 O. {L{3
1 |Exposed bridge footing(s) /\/ ,4
2 |Exposed sanitary / storm sewer / pipeline / etc. /,j,,’/'q
3 |Elevated storm sewer outfall(s) N g
4 |Undermined gabion baskets / concrete aprons / etc. // ; / }
Evigence of 5 |Scour pools downstream of culverts / storm sewer outlets NV O/ )
Degradation = g"
(DI) 6 |Cut face on bar forms v’
7 [Head cutting due to knickpoint migration \/
8 |Terrace cut through older bar material v
9 |Suspended armour layer visible in bank J
10 [Channel worn into undisturbed overburden / bedrock v4 -
Sum of indices = O 5 .
1 |Fallen / leaning trees / fence posts / etc. \/
2 |Occurrence of large organic debris t/
3 |Exposed tree roots v
4 {Basal scour on inside meander bends W
E\\;\}?deennci(ram of 5 |Basal scour on both sides of channel through riffle v %
(WI) 2 6 [Outflanked gabion baskets / concrete walls / etc. Y\////q
7 |Length of basal scour >50% through subject reach \/
8 |Exposed length of previously buried pipe / cable / etc. v
9 |Fracture lines along top of bank v
10 |Exposed building foundation /\///(]
Sum of indices =| S D | D 37
1 |Formation of chute(s) 2
Evidence of 2 |Single thread channel to multiple channel. \/
Planimetric 3 |Evolution of pool-riffle form to low bed relief form / 5
Form 4 1Cut-off channel(s) / /7
Adjuitlr)nent 5 |Formation of island(s) Va
( 6 |Thalweg alignment out of phase with meander form v
7 |Bar forms poorly formed / reworked / removed v
Sum of indices =| (§ =7 o)
Notes: Stability Index (SI) = (AI+DI+WI+PI)/4 =| O/.20
In Regime In Transition/Stress |In Adjustment
A 0.00-0.20] 0O 0.21-0.40 O 0.41
Version #3 Senior staff sign-off (if required): S5 Checked by: Completed by: /; ’Z
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Rapid Stream Assessment Technique

Project

Number: Z/[é@@

GEO

MORPHIX"

Date: ZOZL,’/OS’, 6,2 Stream: [_(/onj %Ih
Time: 250 7\8) Reach: /
y = :
Weather: < un ‘f‘v:/ ) /Z) Location: /‘M{,J/ g .:KJ" ﬂ//dﬁ
Field Staff: ’&A t f Watershed/Subwatershed: /ﬁbr‘vd ,@ [;Q £
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, « Recent signs of bank « Infrequent signs of bank « No evidence of bank
slumping or failure sloughing, slumping or sloughing, slumping or sloughing, slumping or
frequently observed L_fgll&e_fa.j.l:u_mmmn_&_/ failure failure
« Stream bend areas highly (. Stream bend areas + 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 bank height 0.9- 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 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 J
Stability « Young exposed tree roots |« Young exposed tree rootg | . Exposed tree roots « Exposed tree roots old,
abundant common predominantly old and large and woody
+ > 6 recent large tree falls ||+ 4-5 recent large tree fall large, smaller young roots |« Generally 0-1 recent large
per stream mile per stream mile scarce tree falls per stream mile
\ » 2-3 recent large tree falls
per stream mile
« Bottom 1/3 of bank is . Bottom 1y3 of bank is » Bottom 1/3 of pank is « Bottom 1/3 of bank is
highly erodible material generally/ highly erodible generally highlly resistant generally highly resistant
» Plant/soil matrix severely material 0( ~plant/soil matrix or material | plant/soil matrix or material
compromised « Plant/soil matrix % W
| p e
compromised
« Channel cross-section is (}e Channel cross-section is [}« Channel cross-section is « Channel cross-section is
generally trapezoidally- generally trapezoidally- generally V- or U-shaped generally V- or U-shaped
shaped | sha
Point range oo o1 0O 2 D3D4‘§(5 O 6 O7 0O 8 09 0O 10 O 11

> 75% embedded (>
85% embedded for large
mainstem areas)

S

» 50-75% embedded (60- |.
85% embedded for large
mainstem areas)

25-49% embedded (35-
59% embedded for large
mainstem areas)

Riffle embeddedness <
25% sand-silt (< 35%
embedded for large
mainstem areas)

Few, if any, deep pools
Pool substrate
composition >81% sand-
silt

» Low to moderate number | .
of deep pools

« Pool substrate .
composition
60-80% sand-silt

Moderate number of deep
pools

Pool substrate composition
30-59% sand-silt

High number of deep pools
(> 61 cm deep)

(> 122 cm deep for large
mainstem areas)

Pool substrate composition
<30% sand-silt

Streambed streak marks

« Streambed streak marks |.

Streambed streak marks

Streambed streak marks

Sigi:ir;]zl/ and/or “banana”-shaped and/or “banana”-shaped and/or “banana”-shaped and/or “banana”-shaped
Sediment sediment deposits sediment deposits sediment deposits \ sediment deposits absent
Deposition common common uncommon
«» Fresh, large sand » Fresh, large sand Fresh, large sand deposits | |« Fresh, large sand deposits
deposits very common in deposits common in uncommon in channel rare or absent from channel
channel channel Small localized areas of « No evidence of fresh
» Moderate to heavy sand « Small localized areas of fresh sand deposits along sediment deposition on
deposition along major fresh sand deposits along | | top of low banks overbank
portion of overbank area top of low banks
« Point bars present at + Point bars common, » Point bars small and stﬁg‘ » 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 Oo0o O1 O 2 O3 0O 4 \)ﬁSDG O 7z 0O 8
& -
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GEO

MORPHIX"

y 4
‘ = 3 p = . F i ‘!‘
Date: ZOQb »OS-’OQ PN: 7L,\ wq Location: W‘ag"//‘{‘(’o/ Lot “/(‘ 2e
Category Poor Fair Good 4 Excellent
. Wetted perimeter < 40% | . Wetted perimeter 40- \_Wetted perimeter 61-85% (| Wetted perimeter > 85% of
of bottom channel width 60% of bottom channel of bottom channel width 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) areas)
. Dominated by one habitat } « Few pools present, riffles |« Good mix between riffles, + Riffles, runs and 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, velocity velocity and depth
and depth diversity low) diversity intermediate)
. Riffle substrate « Riffle 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 sand material with little sand
Instream \e < 5% cobble J « 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 |+ Riffle depth > 20 cm for
”//‘, j/ large mainstem areas large mainstem areas large mainstem areas large mainstem areas
no rﬁﬁ UR . 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 cm deep (> 122 cm 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 J overhead cover/structure | cover/structure cover/structure
. Extensive channel « Moderate amount of « Slight amount of channel 1 . No channel alteration or
alteration and/or point channe! 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 J
formation/enlargement
T. Riffle/Pool ratio 0.49:1 ; » Riffte/Pool ratio 0.5- . Riffle/Pool ratio 0.7-0.89:1 |. Riffle/Pool ratio 0.9-1.1:1
2151 0.69:1; 1.31-1.5:1 ; 1.11-1.3:1
M . Summer afternoon water |« Summer afternoon water | « Summer afternoon water . Summer afternoon water
A temperature > 27°C temperature 24-27°C temperature 20-24°C temperature < 20°C
Pointrange | O 0 O 1 ) 2 o3 o4 os o6 oD7 o8

« Substrate fouling level:
High (> 50%)

Substrate fouling level:
Moderate (21-50%)

\- Substrate fouling level:

Very light (11-20%)

S

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

« Brown colour
. TDS: > 150 mg/L

Grey colour
TDS: 101-1_&&mg/L

. Slightly

grey ¢olour
.|+ TDS: 50-100 fng/L

Clear flow
TDS: < 50 mg/L

Water Quality

. Objects visibje to depth
< 0.15m below surface

Objects visible to depth
0.15-0.5m belpw 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

o odour

organic odour

organic odour

)

Point range = Oyl 1 B 2 O3 0O 4 XSEIG 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
. vegetation but with major localized portion of both banks banks
Riparian
Habitat
Conditions « Canopy coverage: . Canopy cqverage: 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 areas) large mainstem areas)
Point range oo O1 04 O5 o6 0O 7

Total overall score (0-42) = ZO

Poor (<13)

l Fair (13-24) ‘

Good (25-34)

Excellent (>35)
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GEO

Reach Characteristics Project Number: < 7 DTG ot MORPHIX
Date: 7021..'~ oS0/ Field Staff: Gt 17F Watershed/Subwatershed: | Z755/c /e Crcel
Time: ‘ S )E\M Stream: -ZU-..«"« é{mﬂ? UTM (Upstream):
Weather: %mm y ! BCC' Reach: L/Déf—- UTM (Downstream):
Land Use g Valley Type Channel Type Channel Zone g Flow Type ' . .
[ Evidence of Groundwater Location: Photo:
(Table 1) (Table 2) | (Table 3) 7 (Table 4) (Table 5) . 2 '
I Riparian Vegetation | | Aquatic & Instream Vegetation ] LWater Quality
Dominant Type /5 Coverage Channel Widths Age (yrs) Type W Woody Debris WD Density Odour Turbidity
(Table 6) ,, O None 01-4 O Immature (<5) (Table 8) ! ! )Zfln Cutbank %Low WDJ3/50m: (Table 16) (Table 17)
“gng;:roxe;:hment 3 O Fragmented %4 - 10 O Established (5-30) ‘0 In Channel O Mod 0 6 l %/
(Table 7) \,k, ﬁContinuous 0> 10 F(Mature (>30) Cover:ge:?’;:; O Not Present O High
Channel Characteristics
Sinuosity Type ' Sinuosity Degree Bank Angle Bank Erosion (Table 19) Cla\J%silt Sand  Gravel Cobble Boulder Parent’ Rootlets
(Table 9) (Table 10) g 0 - 30 0 < 5% Bank JXI b O O O 0
Gradient # of Channels ,' 030 - 60 05 -30% Riffle i [ e et = i}
(Table 11) \ (Table 12) ;gj 60 - 90 (30 - 60% Pool = = = S S {0 S &
Entrenchment Bank Failure | - O Undercut 0 60 - 100% ~ Bed
(Table 13) ﬂ (Table 14) | o il O orhatoon =4 LS s‘& H n =
Down’s Model Bankfull Indicators [ Bankfull Width ahe? : = ! L/ ]
(Table 15) M (Table 18) ©, 2/7['; (m) 2D w2e JO 40| Wwetted width (m) |/ 0 il . &
Sed Sorting ; Sediment Transport % nee Bankfull Depth - <'/ g 7 ) wp 1y
(Table 20) J\R\\ Observed? L Yes )X No [ Not Visible P j}e IN) 9 0. (00  wetted Depth (m) Dﬁ:’» \ 0, 1<) O
Mode{fl-':g;p;{; 6 % of Bed Active Undercuts (m) 013;3 / Velocity (m/s)
Geomorphic Mass Movement | ///) . v | Pool Depth Velocity Estimate
Units (Table 22) 8 (Table 23) W / {I"- OO (m) I ! Method '_
i ~Pool - n S der Amplitud
SpaR:::::; (:“)’: /\// /-35 % Riffles: O % Pools: O Riffle Length (m) | ——nbf——7" L E’m‘)’
Notes: —» C{OSt ., (NCmn ¢ N e ey JHrve
4/ oy ¢ ._,V\(; J}’cn(‘-&; d /e
Zeden Pe sl s BTt el ora tre Gredry [(loos ey Tl yf%ﬁp&m <0k )
—_ Do o0y Ao iNE ore alss  [Oner.
— o
Photos:
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