Rapid Stream Assessment Field Notes

Stream Name: Segment [.D:
Location: Date: O Sub-Reach
Town:
Observers: Elevation: ft.
Organization /Agency: Latitude (N/S):
USGS Map Name(s): Longitude (E/W):
Weather: Drainage Area: $q. mi.
Rain Storm within past 7 days: Y /N Flood history known: Y /N Segment Length: ft.
| 1. valley and River Corridor | Segment Not Assessed: W/I/N/G/B/O
1.1 Segmentation: GC/CD/SS/PS/DF/CE/BB/FS/PAISR/IVW/OT/None 1.2 Alluvial Fan (FIT): Yes/No/UK
1.3 River Corridor | Reach or Segment Length 1.4 Slope of the Adjacent Terrace or Hillside
Encroachments - - ) )
(FIT) Sne | Both | Height Left Corridor Right Corridor
Berms flat (0-3%) hilly (4-8%) steep (9-15%) | flat (0-3%) hilly (4-8%) steep (9-15%)
Roads very steep (16-25%)  X-steep (>25%) very steep (16-25%)  X-steep (>25%)
Continuous w/bank A / S / N Continuous w/bank A / S / N
Railroads Within Ix Wbkf A / S / N Within Ix Wbkf A / S / N
Improved Paths . Texture of Exposed Slope . . Texture of Exposed Slope .
till boulder/cobble gravel sand silt | till boulder/cobble gravel sand silt
Development NA clay bedrock other Not Evaluated clay bedrock other Not Evaluated
1.5 Confinement 1.6 Grade Controls (FIT) Fill out height fields
. . none for grade controls if
Valley width / Channel width Location in Reach apolicable > Height Above | pp
o ; t
Valley Width:_ [] Gorge (record locations on field map) To%l (I)-I gght Water Surface o
Estimated / Measured 0.0 (0.0 ft) Yes / No
O Human caused change in Waterfall // Ledge // Dam /I Weir
valley width
Narrowly Confined (>=1&<2)
Semi-confined 2 &<4)
Narrow (>=4&<6)
Broad (>=6 & <10)
Very Broad (>=10)
| 2. Stream Channel |
2.1 Bankfull Width: ft.  2.1a Wetted Width: ft. 2.1b Ratio (Wyetted / Whok):
2.2 Max. Bankfull Depth: ft. 2.3 Mean Bankfull Depth: _ fu
2.4 Floodprone Width: ft. 2.5 Recently Abandoned FP : ft. 2.6 Ratio W/dmean:
2.7 Entrenchment: 2.8 Incision Ratio: IR}ef - 2.9 Sinuosity:
2.10 Riffles/Steps: complete / eroded / sedimented / NA / NE 2.11 Riffle/Step Spacing: _ ft.
. (partial or none) (diagonal or continuous)
2.12 Bed Substrate Composition (percent):
1 2 3 4 5 6 2.13 Avg. Size of
Bedrock | Boulder | Cobble Gravel Sand Silt or Embeddedness Largest Particles on:
. . Course Fine i Clay
2.5-10 .002-0. . .
zgénmm crasem | 0.62.5in [0.08-0.63in 002(2)_22?11;11 (present) | Mean [ Mean |Bed:  Bar___
16-64mm | 2-16mm | Channel | Margin | circle: inches or millimeters
Y/N 2.13a % Exp. Substrate:
Stream Type
214 StreeamType: A G F B E C D 1 2 3 4 5 6 a b c
Cascade  Step-Pool  Plane Bed Riffle-Pool Ripple-Dune  Braided U Reference Type
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3.1

3.2

3.3

Cascade _ Step-Pool _ Plane Bed _ Riffle-Pool Ripple-Dune  Braided OReference Type
| 3. Riparian banks, Buffers, and Corridors

Typical Bank Slope | shallow moderate steep undercut  (evaluate on the higher of the two banks)
Bank Lower [bedrock boulder/cobble gravel sand silt/clay  mix | cohesive / non-cohesive
Texture-RB | Upper |bedrock  boulder/cobble  gravel — sand  silt/clay —mix | cohesive / non-cohesive
Bank Lower [bedrock boulder/cobble gravel sand silt/clay  mix | cohesive / non-cohesive
Texture-LB [ Upper |bedrock boulder/cobble gravel — sand  silt/clay  mix | cohesive / non-cohesive
Bank Left Length: ft. Height: ft. | Bank Revetment Type: Length: ft.
(Epur%S'on Right | Length: ft. Height: ft. [ Bank Revetment Type: Length: ft.
Near Bank | Left coniferous / deciduous / shrubs-sapling / herbaceous / lawn / pasture / bare / invasives / none (SD)
V?(?O‘n-]l;g{% Right coniferous / deciduous / shrubs-sapling / herbaceous / lawn / pasture / bare / invasives / none (SD)
Bank Left 76-100% 51 -75% 26 - 50% 1-25% 0% Channel Canopy
Canopy Right 76 - 100% 51-75% 26 - 50% 1-25% 0% Open Closed
\E;\?igfﬁ Left 025 ft. 26 — 50 ft. 51 — 100 ft. > 100 ft none (SD).
(F(?TO“S-/?%b ) Right 0- 25 ft. 26 — 50 ft. 51— 100 ft. > 100 ft none (SD).
Buffer Veg. | |eft coniferous  deciduous  mixed trees shrubs-sapling  herbaceous invasives  none
T%&%,Sub) Right coniferous  deciduous  mixed trees shrubs-sapling  herbaceous invasives  none
8ipa[’(ijan Left forest shrub-sapling crop/pasture/hay commercial/industrial residential bare none (SD)

(ggrq/sgbr) Right forest shrub-sapling crop/pasture/hay  commercial/industrial residential bare none (SD)

4.1 Springs/Seeps/Tribs: abund / min / none 4.2 Adjacent Wetlands: abund / min / none
4.4 Current Debris Jams (FIT): #

4.3 Flow status: low / mod / high

4.5 Flow Regs. & Withdrawals (FIT): TYPE: wlthdrawal / bypass / r-o-r/
store & release / none / unk

4.7 Flow Regulation (FIT): SIZE : small /large ; USE: drinking / irrigation, flood-control / hydro-electric / recreation /other

4.6 Upstream/Downstream Flow Regs. : upstream / downstream / both / none

4.7 Stormwater Inputs (FIT): tile drain ___ /road ditch___ /urban stormwater ___ /field ditch __ /overland flow ____

4.8 Constrictions Ll none  menu: instream culvert // bridge // old abutment // bedrock outcrop // other
Problems (check all that apply)

Constriction [Width[Photo channel ~floodprone |deposition |deposition |scour |scour |, jionantl none
Type (from men| (ft) | Yes/No constriction |constriction Jabove below above |below 9

O O

O O

O O

O O

4.9 Beaver Dams (FIT): #

ft. of the segment affected. [J Bridge & Culvert Assessments

| 5. Channel Bed and Planform Changes |

(5.0 to 5.3 record on tally sheet)

5.4 Stream Ford or Animal Crossing (FIT): Yes / No

5.5 Channel Alterations (FIT) (circle all that apply):

Length of Straightening:

Comments:

dredging gravel mining  commercial mining none

(With Windrowing : Yes / No)
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Sketch Form for Sites — Segments — Reaches

Stream Name: Segment or Site ID:
Date: Town:
Observers: Elevation: Ft.

Organization /Agency:

Site Sketch - see reverse side for sketch codes and tally columns for left and right bank erosion, revetments, and corridor
developments and calculating the total length of the segment affected by beaver flowages.

Scale:
Height of bankfull features above water surface (Ft.) LWD tally
Selected BKF Height Debris Jams
Stormwater
Constrictions o
Phase 2 Stream Geomorphic Assessment A30 Vermont Agency of Natural Resources
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Stream Name:

Tally Sheet

Location:

Step 2.1 Height of bankfull above water surface

Segment I.D:

Date:

[ Sub-Reach

Step 5. Channel Bed and Planform Changes

ngil;f#tl | S\%it?] Comments (describe indicators) zgizigsactual number of Tally
Mid
©
S TS
5.1 =20 X -
g 5 | Diagonal
ST S| Delta
O & & [gjand
Step 3.1 Bank Erosion  FIT Flood Chutes
Left Bank Height Right Bank | Height 5.2 Neck Cut-offs
Length Length ' Channel Avulsions
FIT —
Braiding
Migration
5.3 | Aggrade| Steep Riffles
FIT | Degrade | Head Cuts
Tributary Rejuvenation? Yes / No
Step 3.3 Mass Failures and Gullies FIT
Mass Fail - Length . Gully - Length
Left | Right |79 et [ Right | -°"9"
Total: Avg. [Total: AvQ.
Step 3.1 Bank Revetment FIT
Length Step 4.8 Channel Constrictions
Left Bank Right Bank Constriction| Width Photo? |GPS? | Ch. FP. |DADB SA [SB |A Nong
Type Constr.| Constr.
1)
2.)
3)
4.
5.)
Tally
Step 2.12 | Large Woody Debris
Step 4.4 | Debris Jams
Step 2.11 | Riffle/Step Spacing:
Total: Total: Step 2.13 | Avg. Largest Particle| On Bed: | On Bar:
Step 1.3 River Corridor Encroachments FIT Step 4.6 Stormwater FIT Tally
Type Length Heig_ht Field Ditch
One Side | Both Sides| of Fill Overland Flow
Road Ditch
Tile Drain
Urban Stormwater
Other
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Stream Name:

Cross-Section Worksheet

Location:

Date:

Observers:

Reach-Segment:

Comments:

BKF Height

LTER = Left Terrace
LFPA = Left Flood Plane

Cross-Section Notes Codes
RTER = Right Terrace
RFPA = Right Flood Plane

TW = Thalweg
LPIN = Left Pin
LTOB = Left Top of Bank |RTOB = Right Top of Bank [ RPIN = Right Pin
LBF = Left Bankfull Stage | RBF = Right Bankfull Stage
LEW = Left Edge of Water | REW = Right Edge of Water
RAF = Recently Abandoned Floodplain

Cross-sections - Number and Location Description:

Note  Distance  Depth Note  Distance Depth Note Distance  Depth
Bankfull Width Bankfull Width Bankfull Width
Max. Depth Max. Depth Max. Depth
Mean Depth Mean Depth Mean Depth
Floodprone Width Floodprone Width Floodprone Width
Low Bank Height Low Bank Height Low Bank Height
Width/depth Ratio Width/depth Ratio Width/depth Ratio
Entrenchment Entrenchment Entrenchment
Incision Ratio Incision Ratio Incision Ratio
Drawing of Typical Cross-Section
Bed Substrate Combosition
Size Class Millimeters Inches Relative Size Distribution of 100 Particles Percent
1-Bedrock > 4096 > 160 Bigger than a VW Bug
2-Boulder 256 — 4096 | 10.1—160 | Basketball to VW Bug
3-Cobble 64 — 256 2.5-10.1 | Tennis ball to basketball
4-Coarse Gravel 16 — 64 0.63 —2.5 | Marble to tennis ball
4-Fine Gravel 2-16 0.08 — 0.63 | Pepper corn to marble
5-Sand or Smaller | 0.062-2.00 0.002-0.1 | Smaller than a pepper corn
6-Silt <0.062 <0.002
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Material Size Range (mm) Size Range(in) Count
silt/clay 0 0.062 0.000 0.002
very fine sand 0.062 0.125 0.002 0.005
fine sand 0.125 0.25 0.005 0.010
medium sand 0.25 0.5 0.010 0.020
coarse sand 0.5 1 0.020 0.039
very coarse sand 1 2 0.039 0.079
very fine gravel 2 4 0.079 0.157
fine gravel 4 6 0.157 0.236
fine gravel 6 8 0.236 0.315
medium gravel 8 11 0.315 0.433
medium gravel 11 16 0.433 0.630
coarse gravel 16 22 0.630 0.866
coarse gravel 22 32 0.866 1.260
very coarse gravel 32 45 1.260 1.772
very coarse gravel 45 64 1.772 2.520
small cobble 64 90 2.520 3.543
medium cobble 90 128 3.543 5.039
large cobble 128 180 5.039 7.087
very large cobble 180 256 7.087 10.079
small boulder 256 362 10.079 14.252
small boulder 362 512 14.252 20.157
medium boulder 512 1024 20.157 40.315
large boulder 1024 2048 40.315 80.630
very large boulder 2048 4096 80.630 161.260

bedrock

Total Particles:




| 6a. VT RAPID HABITAT ASSESSMENT FIELD FORM—HIGH GRADIENT STREAMS

Stream Name:

Location:

Observers:

Organization /Agency:

USGS Map Name(s):

Weather:

Rain Storm within past 7 days: Y / N

Segment 1.D:
Date:

Town:
Elevation:
Latitude (N/S):
Longitude (E/W):
Drainage Area:
Segment Length:

ft.

sg. mi.
ft.

Substrate and
Available Cover

of substrates favorable for
epifaunal colonization and fish
cover; substrates include snags,
submerged logs, undercut banks,
and unembedded cobbles and
boulders.

substrates favorable for epifaunal
colonization and fish cover

favorable for epifaunal
colonization and fish cover; few
substrate types present

Habitat Condition Category
Parameter Reference Good Fair Poor
Greater than 70% of stream bed  |40-70% of stream bed and lower  |20-40% of stream bed and lower |Less than 20% of stream bed
6.1 Epifaunal and lower banks covered with mix |banks covered with a mix of banks covered with substrates and lower banks covered with

substrates favorable for
epifaunal colonization and
fish cover; few substrate
types present

SCORE 20 19 18 17 16 15 14 13 12 11 100 9 8 7 6 5 4 3 2 1 0
Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel, cobble, and boulder Gravel, cobble, and boulder
6.2a Embeddedness particles are 0-25% surrounded by |particles are 25-50% surrounded by |particles are 50-75% surrounded by|particles are more than 75%
' fine sediment. Layering of cobble |fine sediment. fine sediment. surrounded by fine sediment.
provides diversity of niche space.
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

6.3a Velocity/Depth

All four velocity/depth patterns
present (slow-deep, slow-shallow,
fast-deep, fast-shallow). Slow is

Only 3 of the 4 patterns present (if
fast-shallow is missing, score lower
than if missing other regimes).

Only 2 of the 4 habitat patterns
present (if fast-shallow or slow-
shallow are missing, score low).

Dominated by 1 velocity/
depth pattern (usually slow-
deep).

Patterns < 1ftfs (0.3 m/s), deep is > 1.5 ft
(0.5 m).
SCORE 20 19 18 17 16 15 14 13 12 11 0 9 8 7 6 5 4 3 2 1 0
Little or no enlargement of islands [Some new increase in bar Moderate deposition of new gravel,|Heavy deposits of fine
6.4 Sediment or point bars and < 5% of the formation, mostly from gravel, sand [sand or fine sediment on old and  |material, increased bar
’ .. bottom affected by sediment or fine sediment; 5-30% of the new bars; 30-50% of the bottom  |development; > 50% of
Deposition deposition. bottom affected; slight deposition in |affected; sediment deposits at the bottom changing
pools. obstructions, constrictions, and frequently; pools almost
bends; moderate deposition of absent due to substantial
pools prevalent. sediment deposition.
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

6.5 Channel Flow

Water reaches base of both lower
banks, and minimal amount of
channel substrate is exposed.

Water fills >75% of the available
channel; or <25% of channel
substrate is exposed.

Water fills 25-75% of the available
channel, and/or riffle substrates are
mostly exposed.

Very little water in channel
and mostly present as
standing pools.

SCORE

streambank armoring is absent or
minimal; stream with normal
pattern.

of bridge abutments; evidence of
past channelization, (greater than
past 20 yr) may be present, but

recent channelization not present.

armoring present on both banks.

Status
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
6.6 Channel Channelization in the form of Some channelization present along |Channelization along 20-80% of  |Over 80% of the stream
Alteration dredging, straightening, berms or (10-20% of segment, usually in areas [stream segment ; riprap or segment channelized and

disrupted. Instream habitat
greatly altered or removed
entirely.

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

5 4 3 2 1 0




Habitat
Parameter

Condition Category

Reference

Good

Fair

Poor

6.7a Frequency of
Riffles/Steps

(Morphological Diversity)

SCORE

Occurrence of riffles/steps
relatively frequent; ratio of
distance between riffles is 5-7
times (steps 3-5 times) stream
width; variety of habitat is key.
In streams where riffles/steps
are continuous, presence of
boulders or other large, natural
obstruction is important.

Occurrence of riffles/steps
infrequent; distance between
riffles is 7-15 times (steps 5-15
times) stream width.

Occasional riffle/step or bend,;
bottom contours provide some
habitat; distance between
riffles/steps is 15 to 25 stream
widths.

Generally all flat water or
shallow riffles/steps; poor
habitat; distance between
riffles/steps is >25 stream
widths. Mostly runs.

20 19 18 17 16

15 14 13 12 11

100 9 8 7 6

5 4 3 2 1 0

6.8 Bank Stability
(score each bank)

Note: determine left and
right banks facing

downstream
SCORE (LB)
SCORE (RB)

Banks stable; evidence of
erosion or bank failure absent or
minimal; little potential for
future problems. <5% of bank
affected.

Moderately stable; infrequent,
small areas of erosion mostly
healed over. 5-30% of bank in
segment (or reach) has areas of
erosion.

Moderately unstable; 30-60% of
bank in segment (or reach) has
areas of erosion; high erosion
potential during floods.

Unstable; many eroded areas;
"raw" areas frequent along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosional
scars.

Left Bank 10 9

8 7 6

5 4 3

2 1 0

Right Bank 10 9

8 7 6

5 4 3

2 1 0

6.9 Bank Vegetative
Protection

(refer to field notes 3.1)

(score each bank)

SCORE __ (LB)
SCORE __ (RB)

More than 90% of the
streambank surfaces and
immediate riparian zone covered
by native vegetation, including
trees, understory shrubs, or
nonwoody macrophytes;
vegetative disruption through
grazing or mowing minimal or
not evident; almost all plants
allowed to grow naturally.

70-90% of the streambank
surfaces covered by native
vegetation, but one class of
plants is not well-represented;
disruption evident but not
affecting full plant growth
potential to any great extent;
more than one-half of the
potential plant stubble height
remaining.

50-70% of the streambank
surfaces covered by vegetation;
disruption obvious; patches of
bare soil or closely cropped
vegetation common; less than
one-half of the potential plant
stubble height remaining.

Less than 50% of the
streambank surfaces covered by
vegetation; disruption of
streambank vegetation is very
high; vegetation has been
removed to

5 centimeters or less in average
stubble height.

Left Bank 10 9

8 7 6

5 4 3

2 1 0

Right Bank 10 9

8 7 6

5 4 3

2 1 0

6.10 Riparian
Vegetative Zone
Width (buffer)

(refer to field notes 3.2)

(score each side of channel)

Width of naturally vegetated
riparian buffer >100 ft; human
activities (i.e. parking lots,
roadbeds, clear-cuts, lawns, or
crops) have not impacted zone.

Width of riparian buffer

50 - 100 ft; human activities
have impacted zone only
minimally.

Width of riparian buffer
25 - 50 ft; human activities have
impacted zone a great deal.

Width of riparian buffer

< 25 ft: little or no riparian
vegetation due to human
activities.

SCORE __ (LB) Left Bank 10 9 8 7 6 5 4 3 2 1 0
SCORE __ (RB) Right Bank 10 9 8 7 6 5 4 3 2 1 0
6.11 Total Score: /200 = Condition:

0.85-1.0 Reference Condition
0.65-0.84 | Good Condition
0.35-0.64 | Fair Condition

0.00 —0.34 | Poor Condition




| 6b. VERMONT RAPID HABITAT ASSESSMENT FIELD FORM — LOW GRADIENT STREAMS |

Stream Name:

Location:

Observers:

Organization /Agency:
USGS Map Name(s):

Weather:

Rain Storm within past 7 days: Y / N

Segment i.d:

Date:

Town:

Elevation:

ft.

Latitude (N/S):

Longitude (E/W):
Drainage Area:

sg. mi.

Segment Length:

Substrate and
Available Cover

SCORE

mix of substrates favorable for
epifaunal colonization and fish
cover; substrates include snags,
submerged logs, undercut
banks, and unembedded cobbles
and boulders.

mix of substrates favorable
for epifaunal colonization
and fish cover

Habitat Condition Category
Parameter Reference Good Fair Poor
Greater than 50% of stream bed |30-50% of stream bed and | 10-30% of stream bed and Less than 10% of stream bed and
6.1 Epifaunal and lower banks covered with  [lower banks covered witha |lower banks covered with lower banks covered with

substrates favorable for
epifaunal colonization and fish
cover; few substrate types
present

substrates favorable for epifaunal
colonization and fish cover; few
substrate types present

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

5 4 3 2 1 0

6.2b Pool Substrate
Characterization

Mixture of substrate materials,
with gravel and firm sand
prevalent; root mats and
submerged vegetation common.

Mixture of soft sand, mud, or
clay; mud may be dominant;
some root mats and
submerged vegetation
present.

All mud or clay or sand bottom;
little or no root mat; no
submerged vegetation.

Hard-pan clay or bedrock; no root
mat or vegetation.

SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Even mix of large-shallow, Majority of pools large-deep; | Shallow pools much more Majority of pools small-shallow or
6.3b Pool large-deep, small-shallow, very few shallow. prevalent than deep pools. pools absent.
Variability small-deep pools present.
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
Little or no enlargement of Some new increase in bar Moderate deposition of new Heavy deposits of fine material,
6.4 Sediment islands or point bars and less formation, mostly from gravel, sand or fine sediment on [increased bar development; more
Deposition than <20% of the bottom gravel, sand or fine sediment; |old and new bars; 50-80% of than 80% of the bottom changing
affected by sediment deposition. | 20-50% of the bottom the bottom affected; sediment  [frequently; pools almost absent
affected; slight deposition in |deposits at obstructions, due to substantial sediment
pools. constrictions, and bends; deposition.
moderate deposition of pools
prevalent.
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

6.5 Channel Flow

Water reaches base of both
lower banks, and <10% of
channel bed substrate is

Water fills >75% of the
available channel; or <25%
of channel substrate is

Water fills 25-75% of the
available channel, and/or riffle

Very little water in channel and
mostly present as standing pools.

Status substrates are mostly exposed.
exposed exposed.
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
6.6 Channel Channelization in the form of | Some channelization present |Channelization along 20-80% of |Over 80% of the stream segment
Alteration dredging, straightening, berms [along 10-20% of segment,  |stream segment ; riprap or channelized and disrupted.
or streambank armoring is usually in areas of bridge armoring present on both banks. | Instream habitat greatly altered or
absent or minimal; stream with |abutments; evidence of past removed entirely.
normal pattern. channelization, (greater than
past 20 yr) may be present,
but recent channelization not
present.
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0




Habitat Condition Category
Parameter Reference Good Fair Poor
6.7b Channel The bends in the stream The bends in the stream The bends in the stream Channel straight; waterway has
) " . increase the stream length 2.5 to |increase the stream length 1.5 to | increase the stream length 1 to  [been channelized for a long
Sinuosity 4 times longer than the straight [2.5 times longer than the 1.5 times longer than the distance.
down-valley length. straight down-valley length. straight down-valley length.
SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

6.8 Bank Stability
(score each bank)

Note: determine left and
right banks facing

downstream
SCORE (LB)
SCORE (RB)

Banks stable; evidence of
erosion or bank failure absent or
minimal; little potential for
future problems. <5% of bank
affected.

Moderately stable; infrequent,
small areas of erosion mostly
healed over. 5-30% of bank in
segment (or reach) has areas of
erosion.

Moderately unstable; 30-60% of
bank in segment (or reach) has
areas of erosion; high erosion
potential during floods.

Unstable; many eroded areas;
"raw" areas frequent along
straight sections and bends;
obvious bank sloughing; 60-
100% of bank has erosional
scars.

Left Bank 10 9

8 7 6

5 4 3

2 1

Right Bank 10 9

8 7 6

5 4 3

2 1

6.9 Bank Vegetative
Protection

(refer to field notes 3.1)

(score each bank)

SCORE __ (LB)
SCORE __ (RB)

More than 90% of the
streambank surfaces and
immediate riparian zone covered
by native vegetation, including
trees, understory shrubs, or
nonwoody macrophytes;
vegetative disruption through
grazing or mowing minimal or
not evident; almost all plants
allowed to grow naturally.

70-90% of the streambank
surfaces covered by native
vegetation, but one class of
plants is not well-represented;
disruption evident but not
affecting full plant growth
potential to any great extent;
more than one-half of the
potential plant stubble height
remaining.

50-70% of the streambank
surfaces covered by vegetation;
disruption obvious; patches of
bare soil or closely cropped
vegetation common; less than
one-half of the potential plant
stubble height remaining.

Less than 50% of the
streambank surfaces covered by
vegetation; disruption of
streambank vegetation is very
high; vegetation has been
removed to

5 centimeters or less in average
stubble height.

Left Bank 10 9

8 7 6

5 4 3

2 1 0

Right Bank 10 9

8 7 6

5 4 3

2 1 0

6.10 Riparian
Vegetative Zone
Width (buffer)

(refer to field notes 3.2)

(score each side of channel)

Width of naturally vegetated
riparian buffer >100 ft; human
activities (i.e. parking lots,
roadbeds, clear-cuts, lawns, or
crops) have not impacted zone.

Width of riparian buffer

50 - 100 ft; human activities
have impacted zone only
minimally.

Width of riparian buffer
25 - 50 ft; human activities have
impacted zone a great deal.

Width of riparian buffer

< 25 ft: little or no riparian
vegetation due to human
activities.

SCORE __ (LB) Left Bank 10 9 8 7 6 5 4 3 2 1 0
SCORE __ (RB) Right Bank 10 9 8 7 6 5 4 3 2 1 0
6.11 Total Score: /200 = Condition:

0.85-1.0 Reference Condition

0.65-0.84 | Good Condition

0.35-0.64 | Fair Condition

0.00 - 0.34 | Poor Condition




[ VT RAPID GEOMORPHIC ASSESSMENT ---- CONFINED STREAMS

Stream Name:

For narrowly and semi-confined valley types (confinement rafio <4)

Location:

Observers:

Organization /Agency:

Reference Stream Type

O Modified

(Ifbedrock controlled gorge, alluvial fan,or naturally braided systemsee Handbook Protocols)

Segment 1.D:
Date:

Town:
Elevation:
Weather:
Rain Storm within past 7 days: 'Y / N

Adjustment Process

Condition Category

Reference

Good

Fair

Poor

7.1 Channel Degradation
(Incision)

® Exposdtill or fresh substrate
in the stream bed and exposed
infrastructure (bridge foot-
ings).

® New terracesor recently
abandoned flood prone areas.

® Headcuts or nickpoints signif-
icantly steeper bed segment
and comprised of smaller bed
material than typical seps.

® Freshly eroded, vertical banks.

® Alluvial sedimentsthat are
imbricated (stacked like do-
minoes) high in the bank.

® Tributary rejuvenation, ob-
served through the presence of
nickpoints at or upstream of
the mouth of a tributary.

® Depositional features with
steep faces, usually occurring
onthe downstream end.

Stream Type Departure O
Type of STD:

[ Little evidence of localized
slope increase or nickpoints.

[ Minor localized slope
increase or nickpoints.

[ sharp change in slope, head
cuts present, and/or tributaries
rejuvenating.

[ sharp change in slope and /
or multiple head cuts present.
Tributaries rejuvenating.

O incision Ratio >1.0 <1.2

and
Where channel slope <4%
Entrenchment ratio >1.4
Where channel slope >4%
Entrenchment ratio >1.2

[ incision Ratio >1.2 <1.4
and
Where channel slope <4%
Entrenchment ratio > 1.4
Where channel slope >4%
Entrenchment ratio > 1.2

[ incision Ratio >1.4<2.0

and
Where channel slope <4%
Entrenchment ratio > 1.4
Where channel slope >4%
Entrenchment ratio >1.2

O Incision ratio >2.0
and
Where channel slope <4%
Entrenchment ratio <1.4
Where channel slope >4%
Entrenchment ratio < 1.2

[ step-pool systems have full
complement of expected bed
features, steps complete with
coarser sediment (> D80).

[ step-pool systems have full
complement of expected bed
features, stepsmostly com-
plete.

[ step-pool systems with
incomplete (eroded) steps, dom-
inated by runs.

[ step-pool bed features
erodedand replaced by plane
bed features.

O No significant human-
caused change in channel con-
finement.

O Only minor human-caused
change in channel confine-
ment.

O Significant human-caused
change in channel confinement
but no change in valley type.

[ Human caused change in
valley type.

[ No evidence of historic /
present channel straightening,
dredging, and/or channel avul-
sions.

[ Evidence of minor historic
dredging and/or channel avul-
sion.

[ Evidence of significant
historic channel sraightening,
dredging, or gravel mining,
and/or channel avulsions.

[ Extensive historic channel
straightening, commercial
gravel mining, and/or recent
channel avulsions.

O No known flow alterations
(i.e., increases in flow and/or
decreases in sdiment supply).

[ some increase in flow
and/or minor reduction of
sediment load.

[ Major historic flow altera-
tions, greater flows and/or re-
duction of sediment load.

[T Major exigting flow altera-
tions, greater flows and/or
reduction of sediment load.

Score: Historic (1

20|19|18|17|16

15|14|13|12|11

1o|9 |8 |7 |6

5|4|3|2|1

7.2 Channel Aggradation

® Shallow pool depths.

® Abundant sediment deposition
on side barsand unvegetated
mid-channel bars and exten-
sive sediment deposition at
obstructions, channel constric-
tions. Islands may be present

® Mog ofthe channel bed is
exposed during typical low
flow periods.

® Coarse gravels, cobbles, and
boulders may be embedded
with sand/silt and fine gravel.

Stream Type Departure []
Type of STD:

O step-pool systems have full
complement of expected bed
features, complete steps and
deep pools.

O step-pool systems with full
complement of bed features.
Pools filling with fine sediment
and may be only slightly dee-
per and wider than runs.

[ step-pool systems with
incomplete steps, dominated by
runs. Poolsfilling with fine
sediment and may be absent
with runs prevailing.

O step-pool bed features are
filled with sediment and stream
appears as a plane bed.

[ Minor side or delta bars
present. Minor depositional
featurestypically lessthan half
bankfull stage in height.

[ single to multiple mid-
channel, side or diagonal bars
present. Minor depositional
featurestypically less than
bankfull stage in height.

[ Multiple nnvegetated mid-
channel, side or diagonal bars
present. Sediment buildup at
constrictions leadingto steep
riffles and/or flood chutes.

[ Multiple invegetated mid-
channel, side or diagonal bars
or islands present, splitting or
braiding flows even under low
flow conditions.

O No apparent increase in
gravel / sand substrates (pebble
count).

[ some increase in small
gravel / sand substrates that
may comprise over 50% ofthe
sediments.

[ Large increase in gravel /
sand substrates that may com-

prise over 70% of the sediments.

[J Homogenous gravel/sand
substrates may comprise over
90% of the sediments. Fine

sediment feels soft underfoot.

O Low width/depth ratio
<20 for channel slopes <4%
<12 for channel slopes >4%

O Lowto moderate Wid ratio
>20 <30 for slopes <4%
>12 <20 for slopes >4%

[ Moderate to high W/d ratio
>30 <40 for slopes <4%
>20 <30 for slopes >4%

O High width/depth ratio
> 40 for channel slopes<4%
>30 for channel slopes>4%

O No known flow alterations
(i.e., decrease in flow and/lor
increase in sdiment supply).

[ Minor reduction in flow
and /or increase in sediment
load. Flood-related sediment
working through reach, sen as
enlarged bars.

[ Major historic flow altera-
tions, reduction in flows and / or
increase in sediment load.

[T Major exigting flow altera-
tions, extreme reduction in
flows and / or increase in se-
diment load.

J No human-made congric-
tions causing upstream deposi-
tion.

[J Human-made constrictions
smaller than floodprone width,
causing minorto moderate
upstrm / dwnstrm deposition.

[J Human-made constrictions
significantly smaller than flood-
prone width, causing major
upstrm / dwnstrm deposition.

L] Human-made constrictions
significantly smaller than bank-
full width, causing extensive
upstrm / dwnstrm deposition
and flow bifurcation.

Score: Historic (1
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Adjustment Process

Condition Category

Reference

Good

Fair

Poor

7.3 Widening Channel

® Active undermining of bank
vegetation on both sides of the
channel; many unstable bank
overhangs that have little ve-
getation holding soils togeth-
er.

® Erosion on both right and left
banks.

® Recently exposed tree roots
(fresh roots are ‘green’ and do
not break easily, older roots
are brittle and will break easi-
ly in you hand).

® Fracture lines at the top of the
bankthat appear ascracks pa-
rallel to the river.

Evidence of landslides and
mass failures.

® Mid-channel bars and side
bars may be present.

® Urbanization and stormwater
outfalls leading to higher rate
and duration of runoff and
channel enlargement.

O Low width/depth ratio
<20 for channel slopes<4%
<10 for channel slopes >4%

O Lowto moderate Wid ratio
>20 <30 for slopes <4%
>10<12 for slopes >4%

[ Moderate to high W/d ratio
>30 <40 for slopes <4%
>12 <20 for slopes >4%

O High width/depth ratio
> 40 for channel slopes<4%
>20 for channel slopes>4%

[ Little to no scour and ero-
sion at the base of both banks.
Negligible bank overhangs,
fracture linesat top of banks,
leaning trees or freshly ex-
posed tree roots.

[ Minimal to moderate scour
and erosion at the base of both
banks. Some overhangs, frac-
ture lines at top of banks, lean-
ingtrees and freshly exposed
tree roots.

[ Moderateto hich scour and
erosion at the base of both
banks. Many bank overhangs,
fracture linesat top of banks,
leaningtrees and freshly ex-
posed tree roots.

O continuous and laterally
extensive scour and erosion at
the base of both banks. Conti-
nuous bank overhangs, fracture
lines at top of banks, leaning
trees and freshly exposedtree
roots.

[ incision Ratio >1.0 <1.2
and
Where channel slope <4%
Entrenchment ratio > 1.4
Where channel slope >4%
Entrenchment ratio > 1.2

[ incision Ratio >1.2 <1.4
and
Where channel slope <4%
Entrenchment ratio > 1.4
Where channel slope >4%
Entrenchment ratio > 1.2

[ incision Ratio >1.4<2.0

and
Where channel slope <4%
Entrenchment ratio > 1.4
Where channel slope >4%
Entrenchment ratio > 1.2

O incision ratio >2.0
and
Where channel slope <4%
Entrenchment ratio <1.4
Where channel slope >4%
Entrenchment ratio <1.2

[ Minor side or delta bars
present. Depositional features
typically lessthan half bankfull
stage in height.

O single to multiple mid-
channel or side bars present.
Minor depositional features
typically lessthan half bankfull
stage in height.

[ Muttiple unvegetated mid-
channel or side bars present.
Major sediment buildup at the
head of condrictions leading to
steep riffles and/or flood chutes.

O Multiple invegetated mid-
channel, side or diagonal bars
or islands present, splitting or
braiding flows even under low
flow conditions.

[J No known channel and / or
flow alterations (i.e., increase
in flow and/or change in sedi-
ment supply).

[ Minor increase in wa-
tershed input of flows and/or
sediment. Episodic (flood)
dischargesresulting in short-
term enlargement.

[ Major channel and/or flow
alterations, increase in flows
and/or change in sediment load
(increase or decreas).

[ Major and extensive chan-
nel andlor flow alterations,
increase in flows and/or change
in sediment load (increase or
decrease).

Score: Historic (1

20|19 [18]17 | 16

1514 [13]12]11

0|9 8]7]6s

5[ 4][3]2]1

7.4 Change inPlanform

® Flood chutes present.

® Channel avulsions evident or
impending.

® Change or loss in bed form
structure, sometimes resulting
in amix of plane bed and
step-pool forms.

® |sland formation and/or mul-
tiple thread channels.

[ Low bank erosion on out-
side bends, little or no change
in sinuosity within the reach.

O Lowto moderate lateral
bank erosion on outside bends,
may include minor change in
sinuosity within the reach.

[ Moderate to high lateral
bank erosion on most outside
bends, may include moderate
change in reach sinuosity.

O Extensive lateral bank
erosion on mogt outside bends,
may include major change in
sinuosity within the reach.

[ Little or no evidence sedi-

ment buildup, only minor delta
or side bars typically lessthan

half bankfull stage in height.

O Single to multiple unvege-
tated mid-channel, delta, or
side bars. Some potential for
channel avulsion.

[ Multiple nnvegetated mid-
channel, delta, or side bars,
typically greaterthan bankfull
stage in height. Evidence of past
channel avulsion and/or islands.

O Multiple and major mid-
channel, delta, and/or side bars.
Evidence of recent channel
avulsion, multiple thread chan-
nels, and islands.

[J No human-caused altera-
tion of channel planform and /
or the width of the floodprone
area.

O Minorto moderate altera-
tion of channel planform
and/or width of the floodprone
area resulting from floodplain
encroachment, channel graigh-
tening, or dredging.

[ Major atteration of channel
planform and/or width ofthe
floodprone area resulting from
historic encroachment, dredging,
or channel straightening.

1 Major atteration of channel
planform andthe width of the
floodprone area resulting from
recent and extensive en-
croachment, dredging, and/or
channel sraightening.

[J Human-made constrictions
causing only negligible up-
stream deposition.

[J Human-made congtrictions
smaller than floodprone width,
causing minorto moderate
upstrm / dwnstrm deposition.

[J Human-made congtrictions
significantly smaller than flood-
prone width, causing major
upstrm / dwnstrm deposition.

[ Human-made constrictions
significantly smaller than bank-
full width, causing extensive
major upstrm / dwnstrm depo-
sition and flow bifurcation.

Score: Historic

20[19[18]17] 16
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7.5 Channel Adjustment Scores — Stream Condition — Channel Evolution Stage

| __Condition | Reference | Good | Fair | Poor STD* Historic Condition Rating: | Channel
Departure N/S Minor Major Extreme (Total Score /80) Evolution
Degradation Stage:
Aggradation
Widening 7.6 Stream
Planform Condition:
Sub-totals: Total Score:

Channel Adjustment Processes:

7.7 Stream Sensitivity: Very Low / Low / Moderate / High / VeryHigh / Extreme

*STD = Stream Type Departure
where exigting streamtype isno
longer the same as the reference
stream type.



| VT RAPID GEOMORPHIC ASSESSMENT -—-- UNCONFINED STREAMS |

Stream Name:

For narrow and broad o very broad valley types (confinement raiio > 4) Typicaly Rifiile-pool and Dune-Ripple Stream Ty pes

Location:

Observers:

Organization /Agency:

Reference Stream Type

O Modified

(If alluvia fan ornaturally braided systemsee Handbook P rotocols)

Segment 1.D:
Date:

Town:
Elevation:
Weather:
Rain Storm within past 7 days: 'Y / N

Condition Category

Adjustment Process

Reference

Good

Fair

Poor

7.1 Channel Degradation
(Incision)
® Exposdtill or fresh substrate

[ Little evidence of localized
slope increase or nickpoints.

[ Minor localized slope
increase or nickpoints.

[ sharp change in slope, head
cuts present, and/or tributaries
rejuvenating.

[T sharp change in slope and /
or multiple head cuts present.
Tributaries rejuvenating.

in the stream bed and exposed
infrastructure(bridge footings)

® New terracesor recently
abandoned floodplains.

O Incision Ratio >1.0 <1.2

and
Entrenchment ratio > 2.0

[ incision Ratio >1.2 <1.4
and
Entrenchment ratio >2.0

[ incision Ratio >1.4<2.0

and
Entrenchment ratio >2.0

O Incision ratio >2.0

OR
Entrenchment ratio <2.0

® Headcuts, or nickpoints that
are 2-3 times steeperthantyp-
ical riffle.

® Freshly eroded, vertical banks.

O Riffle heads complete and
comprised of courser sedi-
ments (>D80). Full comple-
ment of expected bed features.

[ Riffle heads mostly com-
plete. Riffle lengths may ap-
pear shorter. Full complement
of expected bed features.

[ Rifflesor dunes may appear
incomplete; bed profile domi-
nated by runs.

O Riffle-pool or ripple-dune
features replaced by plane bed
features.

® Alluvial (river) sediments that
are imbricated (stacked like
dominoes) high in bank.

® Tributary rejuvenation, ob-

1 No significant human-
caused change in channel con-
finement or valley type.

[ only minor human-caused
change in channel confinement
but no change in valley type.

[ significant human-caused

change in channel confinement
enough to change valley type,

but gtill unconfined.

1 Human-caused change in
valley type, unconfined or
narrow changedto confined.

served through the presence of
nickpoints at or upstream of
the mouth of a tributary.

® Bars with steep faces, usually
occurringon the downstream
endofa bar.

[ No evidence of historic /
present channel straightening,
gravel mining, dredgingand/or
channel avulsions.

[ Evidence of minor bar
scalping on a point bar and/or
channel avulsion; but minor to
no higoric channel sraighten-
ing, gravel mining, or dredg-
ing.

[ Evidence of significant
historic channel straightening,
dredging, gravel miningand/or
channel avulsions.

[ Extensive historic channel
straightening, commercial
gravel mining, and/or recent
channel avulsion.

Stream Type Departure ad
Type of STD:

[ No known flow alterations
(i.e., increases in flowor de-
creases in sediment supply).

O Minor flow alterations,
some flow increase and/or
reduction of sdiment load.

[ Mmajor historic flow altera-
tions, greater flows and/or re-
duction of sediment load.

[J Major exigting flow altera-
tions, greater flows andfor
reduction of sdiment load.

Score: Historic (1
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7.2 Channel Aggradation

® Shallow pool depths.
® Abundant sediment deposition

O complete riffle heads and
deep pools in riffle-pool sys

tems** Full complement of

expected bed features.

O Mostly complete riffles
and/or some filling of pools
with fine sediment. Pools may
only be slightly deeper and
wider than runs.**

O Incomplete riffles or dunes
and dominated by runs. Signifi-
cant filling of pools with sedi-
ment, pools may be absent with
runs prevailing.

O Rifflepool or ripple-dune
featuresreplaced by plane bed
features.

on point barsand mid-channel
bars and extensive sediment
deposition at obstructions,
channel congrictions, and at
the ypstream end of tight

[ Minor point or delta bars
present. Minor depositional
featurestypically less than half
bankfull stage in height.

O Single to multiple mid-
channel or diagonal bars
present. Minor depositional
featurestypically lessthan half
bankfull stage in height.

[ Multiple invegetated mid-

channel or diagonal bars present.

Major sediment buildup at the
head of bendways leading to
steep rifflesand flood chutes.

I Multiple invegetated mid-
channel or diagonal bars
present splitting or braiding
flows even under low flow
conditions.

meander bends. Islands may
be present.

® Mog ofthe channel bed is
exposed during typical low

O No apparent increase in
fine gravel/sand substrates
(pebble count) **

[ some increase in fine
gravel/sand substrates that may
comprise over 50% ofthe
sediments.

O Large incr. in fine gravel/
sand substrates that may com-

prise over 70% of the sediments.

Sediment feels soft underfoot.

O Homogenous fine gravel/
sand substrates may comprise
over 90% ofthe sediments.

Sediment feels soft underfoot.

flow periods.

® High frequency of debris
jams.

O Low width/depth ratio
<20 for Cor Btype channels
<10 for Etype channels

O Lowto moderate Wid ratio
>20 <30 for Cor Bchannels
>10 <12 for E channels

[ Moderateto high Wid ratio
>30 <40 for Cor Bchannels
>12 <20 for E channels

O High width/depth ratio
>40 for C or Btype channels
>20 for E type channels

® Coarse gravels, cobbles, and
boulders may be embedded
with sand/silt and fine gravel.

**This parameter may be a

[ No known flow alterations
(i.e., decrease in flow or in-
crease in sediment supply).

1 Minor reduction in flow
and/or increase in sediment
load. Flood-related sdiment
working through reach, sen as
enlarged bars.

O Major historic flow altera-
tions, reduction in flows and / or
increase in sediment load.

O Major exiging flow altera-
tions, extreme reduction in
flows and / or increase in se-
diment load.

difficult to infeasible to evaluate
in ripple-dune stream types

Stream Type Departure O
Type of STD:

[ No human-made congtric-
tions causing ypstream deposi-
tion.

[ Human-made congtrictions
smaller than floodprone width,
causing minorto moderate
upstrm / dwnstrm deposition.

[J Human-made constrictions
significantly smaller than flood-
prone width, causing major
upstrm / dwnstrm deposition.

O Human-made congtrictions
significantly smaller than bank-
full width, causing extensive
upstrm / dwnstrm deposition
and flow bifurcation.

Score: Historic (1
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Adjustment Process

Condition Category

Reference

Good

Fair

Poor

7.3 Widening Channel

® Active undermining of bank
vegetation on both sides of the
channel; many unsable bank
overhangs that have little ve-
getation holding soils togeth-
er.

® Erosion on both right and left
banks in riffle sections.

® Recently exposed tree roots
(fresh roots are ‘green’ and do
not break easily, older roots
are brittle and will break easi-
ly in your hand).

® Fracture lines at the top of the
bankthat appear ascrackspa-
rallel to the river.

® Mid-channel barsand side
bars may be present.

® Urbanization and stormwater
outfalls leading to higher rate
and duration of runoff and
channel enlargement.

O Low width/depth ratio
<20 for Cor Btype channels
<10 for Etype channels

O Lowto moderate Wi/d ratio
>20 <30 for Cor Bchannels
>10 <12 for E channels

[ Moderate to highW/d ratio
>30 <40 for Cor Bchannels
>12 <20 for E channels

O High width/depth ratio
>40 for C or B type channels
>20 for E type channels

[ Little to no scour and ero-
sion at the base of both banks
atthe riffle section. Negligible
bank overhangs, fracture lines
attop of banks, leaningtrees or
freshly exposedtree roots.

O Minimal to moderate scour
and erosion at the base of both
banks at the riffle section.
Some overhangs, fracture lines
attop of banks, leaning trees
and freshly exposedtree roots.

[ Moderate to high scour and
erosion at the base of both banks
atthe riffle section. Many bank
overhangs, fracture lines attop
of banks, leaningtrees and fresh-
ly exposedtree roots.

O continuous and laterally
extensive scour and erosion at
the base of both banks atthe
riffle section. Continuous bank
overhangs, fracture lines attop
of banks, leaning treesand
freshly exposed tree roots.

[ incision Ratio >1.0 <1.2

and
Entrenchment ratio > 2.0

[ incision Ratio >1.2 <1.4

and
Entrenchment ratio > 2.0

[ incision Ratio >1.4<2.0
and
Entrenchment ratio >2.0

O incision ratio >2.0

OR
Entrenchment ratio <2.0

O Minor point or delta bars
present. Depositional features
less than half bankfull gage in
height.

O Single to multiple mid-
channel or diagonal bars
present. Minor depositional
featurestypically lessthan half
bankfull ¢age in height.

O Multiple unvegetated mid-
channel or diagonal bars present.
Major sediment buildup at the
head of bendways leading to
steep rifflesand flood chutes.

O Multiple unvegetated mid-
channel or diagonal bars
present splitting or braiding
flows even under low flow
conditions.

I No known channel and / or
flow alterations (i.e., increase
in flow and/or change in
sediment supply).

O Minor increase in watershed
inpu of flows or sediment.
Episodic (flood) discharges
through reach resulting in
short-term enlargement.

O Major channel andior flow
alterations, increase in flows
and/or change in sediment load
(increase or decreas).

O Major and extensive -chan-
nelandior flow alterations,
increase in flows and/or change
in sediment load (increase or
decrease).

Score: Historic (1
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7.4 Change inPlanform

® Floodchutes or neck cut-offs
may be present.

® Channel avulsions may be
evident or impending.

® Change or loss in bed form
structure, sometimes resulting
in amix of plane bed and rif-
fle- pool forms.

Island formation and/or mul-
tiple thread channels.

® In meandering streams the
thalweg, or deepest part of the
channel, typically travels from
the outside of a meander bend
to the outside of the next
meander bend. Poolsare lo-
cated on downstreamthird of
the concave bends. Riffles are
atthe cross-over betweenthe
poolson successive bends.
During planform adjustments,
the thalweg may not line up
with or follow this pattem.
As aresult of the lateral ex-
tension of meander bends, ad-
ditional deposition and scour
features may be in a channel
lengthtypically occupied by a
single riffle-pool sequence.

[ Low bank erosion on out-
side bends, little or no change
in sinuosity within the reach.

O Lowto moderate lateral
bank erosion on outside bends,
may include minor change in
sinuosity within the reach.

[ Moderate to high lateral
bank erosion on most outside
bends, may include potential
neck cut-offsand moderate
change in sinuosity.

[ Extensive lateral bank
erosion on most outside bends,
may include impending neck
cut-offs and major change in
sinuosity within the reach.

O Little evidence of flood
chutes crossing inside of
meander bends, only minor
point or delta bars.

[ Minor flood chutes cross-
ing inside of meander bends,
evidence of minorto moderate
unvegetated mid-channel,
delta, or diagonal bars. Some
potential for channel avulsion.

[ Historic or active flood
chutes crossing inside of meand-
er bends, evidence of channel
avulsion, islands, and unvege-
tated mid-channel, delta, or
diagonal bars.

O Active large flood chutes
crossing inside of most meand-
er bends, evidence of recent
channel avulsion, multiple
thread channels, islands, and
unvegetated mid-channel,
delta, or diagonal bars.

O No additional deposition
and scour features inthe chan-
nel length typically occupied
by a single riffle-pool se-
quence. Thalweg lined up with
planform.

[ Additional minor deposi-
tion and scour features in the
channel lengthtypically occu-
pied by a single riffle-pool
sequence.

[ Additional large deposition
and scour features inthe channel
lengthtypically occupied by a
single riffle-pool sequence.
Thalwegnot lined up with plan-
form.

O Multiple ssquences of large
deposition and scour features
in the channel length typically
occuwpied by a single riffle-pool
sequence.

[ No human-caused altera-
tion of channel planform and /
or the width of the floodprone
area.

[ Minor to moderate altera-
tion of channel planform
and/or width ofthe floodprone
area resulting from floodplain
encroachment, channel straigh-
tening, or dredging.

[ Major alteration of channel
planform and/or the width of the
floodprone area resulting from
historic floodplain encroach-
ment, dredging, or channel
straightening.

[ Major alteration of channel
planform and width ofthe
floodprone area resulting from
recent and extensive floodplain
encroachment, dredging,
and/or channel straightening.

[ Human-made congtrictions
causing only negligible up-
stream deposition.

[ Human-made congtrictions
smaller than floodprone width,
causing minorto moderate

upstrm / downstrm deposition.

[ Human-made congtrictions
significantly smaller than flood-
prone width, causing major
upstrm / downstrm deposition.

[ Human-made congtrictions
significantly smaller than bank-
full width, causing extensive
and major upstrm / downstrm
deposition and flow bifurca-
tion.

Score: Historic
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7.5 Channel Adjustment Scores — Stream Condition — Channel Evolution Stage

| __Condition | Reference |  Good | Fair | Poor STD* Historic Condition Rating: | Channel
Departure N/S Minor Major Extreme (Total Score /80) Evolution
Degradation Stage:
Aggradation
Widening 7.6 Stream Condi-
Planform tion:
Sub-totals: Total Score:

Channel Adjustment Processes:

7.7 Stream Sensitivity: Very Low / Low / Moderate / High / Very High / Extreme

*STD = Stream Type Departure
where exiging sreamtype isno
longer the same as the reference
stream type.



| VT RAPID GEOMORPHIC ASSESSMENT -—--- PLANEBED STREAMS |

Typically found in semi-confined to narrow valley types (confinement ratio >3 and < 5)

Reminder: This RGA formshould only be used on streams which are planebed systems by reference. Many existing planebed streams in Vermont represent a departure fromanother streamtype.

Stream Name:

Location:

Observers:

Organization /Agency:

Reference Stream Type

O Modified

(1 alluvia fan ornaturally braided system see Handbook P rotocols)

Segment I.D:
Date:

Town:
Elevation: ft
Weather:

Rain Storm within past 7 days: Y / N

Condition Category

Adjustment Process

Reference

Good

Fair

Poor

7.1 Channel Degradation
(Incision)

® Exposdtill or fresh substrate
in the stream bed and exposed
infrastructure (bridge foot-
ings).

® New terracesor recently
abandoned floodplains.

® Headcuts, or nickpoints that
are 2-3 times steeperthantyp-
ical riffle.

® Freshly eroded, vertical banks.

® Alluvial (river) sediments that
are imbricated (stacked like
dominoes) high in bank.

® Tributary rejuvenation, ob-
served through the presence of
nickpoints at or upstream of
the mouth of a tributary.

Stream Type Departure O
Type of STD:

[ Little evidence of localized
slope increase or nickpoints.

[ Minor localized slope
increase or nickpoints.

O Sharp change in slope, head
cuts present, and/or tributaries
rejuvenating.

O Sharp change in slope and /
or multiple head cuts present.
Tributaries rejuvenating.

O incision ratio >10<12

and
Where channel slope >2%
Entrenchment ratio > 1.4
Where channel slope <2%
Entrenchment ratio > 2.0

O incision ratio>12<14
and
Where channel slope >2%
Entrenchment ratio > 1.4
Where channel slope <2%
Entrenchment ratio >2.0

[ incision ratio >1.4 <2.0
and
Where channel slope >2%
Entrenchment ratio > 1.4
Where channel slope <2%
Entrenchment ratio >2.0

O Incision ratio >20

and
Where channel slope >2%
Entrenchment ratio <1.4
Where channel slope <2%
Entrenchment ratio §2.0

J No significant human-
caused change in channel con-
finement or valley type.

[ only minor human-caused
change in channel confinement
but no change in valley type.

[ significant human-caused
change in channel confinement
enough to change valley type,
but still not narrowly confined.

O Human-caused changetoa
narrowly confined valley type.

[ No evidence of higtoric or
present channel straightening,
gravel mining, dredgingand/or
channel avulsions.

[ Evidence of minor mid-
channel bar scalping and/or
channel avulsion, but minor to
no higoric channel straighten-
ing, gravel mining or dredging.

[ Evidence of significant
historic channel straightening,
dredging, gravel miningand/or
channel avulsions.

O Extensive historic channel
straightening, commercial
gravel mining, and/or recent
channel avulsion.

[ No known flow alterations
(i.e., increases in flowor de-
creases in sediment supply).

[ Minor flow alterations,
some flow increase and/or
minor reduction of sediment
load.

[ Mmajor historic flow altera-
tions, greater flows and/or re-
duction of sediment load.

O Major exigting flow altera-
tions, greater flows and/for
reduction of sdiment load.

Score: Historic (]

20|19|18|17|16

15|14|13|12|11

1o|9 |8 |7 |6

5|4|3|2|1

7.2 Channel Aggradation

® \ery shallow pocket pools
around and below boulders.

® Abundant sediment deposition
on side, point and mid-
channel bars and extensive
sediment deposition at ob-
structions, channel constric-
tions, and at the upstream end
of tight bendways. Islands
may be present.

® Mog ofthe channel bed is
exposed duringtypical low
flow periods.

® Increased frequency of woody
debris in channel.

® Coarse gravels, cobbles, and
boulders may be embedded
with sand/silt and fine gravel.

Stream Type Departure O
Type of STD:

O Minor side, point or delta
bars present. Minor deposi-
tional featurestypically less
than half bankfull stage in
height.

O single to multiple mid-
channel or diagonal bars
present. Minor depositional
featurestypically lessthan half
bankfull stage in height.

[ Multiple nnvegetated mid-
channel or diagonal bars present.
Sediment buildup at the head of
bendways leadingto steep riffles
and flood chutes.

O Multiple unvegetated mid-
channel or diagonal bars
present splitting or braiding
flows even under low flow
conditions.

[ No apparent increase in
fine gravel/sand substrates
(pebble count).

[ some increase in fine
gravel/sand substrates that may
comprise over 50% ofthe
sediments.

[ Large increase in fine gra-
vel/sand substrates that may
comprise over 70% ofthe sedi-
ments. Fine sediment feels soft
underfoot.

1 Homogenous fine gra-
vel/sand substrates may com-
prise over 90% of the sdi-
ments. Fine sediment feels soft
underfoot.

I Low width/depth ratio
Wi/d <20

O Lowto moderate W/d ratio
W/d >20 <30

[ Moderateto high W/d ratio
W/d >30<40

(] High width/depth ratio
W/d >40

[ No known flow alterations
(i.e., decrease in flow or in-
crease in sediment supply).

] Minor reduction in flow
and/or increase in sediment
load. Flood-related ssdiment
working through reach, sen as
enlarged bars.

[ major historic flow altera-
tions, reduction in flows and /or
increase in sediment load.

O Major exiging flow altera-
tions, extreme reduction in
flows and / or increase in se-
diment load.

[ No human-made congric-
tions causing ypstream deposi-
tion.

[J Human-made constrictions
smaller than floodprone width,
causing minorto moderate
upstrm / dwnstrm deposition.

[J Human-made constrictions
significantly smaller than flood-
prone width, causing major
upstrm / dwnstrm deposition.

O Human-made congrictions
significantly smaller than bank-
full width, causing extensive
upstrm / dwnstrm deposition
and flow bifurcation.

Score: Historic

20|19|18|17|16

15|14|13|12|11

0|9 [8[7]s

5 a3 ]2]1




Adiustment P Condition Category
ustment Process -
! Reference Good Fair Poor
- O Low width/depth ratio O Lowto moderate W/dratio | [J Moderateto high Wid ratio | [ High width/depth ratio
7.3 Widening Channel W/d <20 W/d >20 <30 W/d >30 <40 W/d >40

® Active undermining of bank
vegetation on both sides of the
channel; many unstable bank
overhangsthat have little ve-
getation holding soils togeth-
er.

® Erosion on both right and left
banks in riffle sections.

® Recently exposed tree roots
(fresh roots are “green’ and do
not break easily, older roots
are brittle and will break easi-
ly in you hand).

® Fracture lines at the top of the

bankthat appear ascrackspa-
rallel to the river.

Mid-channel bars and side
bars may be present.

® Urbanization and stormwater
outfalls leading to higher rate

and duration of runoff and
channel enlargement.

[ Little to no scour and ero-
sion at the base of both banks.
Negligible bank overhangs,
fracture linesat top of banks,
leaningtreesor freshly ex-
posed tree roots.

[ Minimal to moderate scour
and erosion at the base of both
banks. Some overhangs, frac-
ture lines at top of banks, lean-
ingtrees and freshly exposed
tree roots.

[ Moderate to high scour and
erosion at the base of both
banks. Many bank overhangs,
fracture linesat top of banks,
leaning trees and freshly ex-
posed tree roots.

O continuous and laterally
extensive scour and erosion at
the base of both banks. Conti-
nuous bank overhangs, fracture
lines at top of banks, leaning
trees and freshly exposed tree
roots.

[ incision Ratio >1.0 <1.2
and
Where channel slope >2%
Entrenchment ratio >1.4
Where channel slope <2%
Entrenchment ratio >2.0

[ incision Ratio >1.2 <1.4
and
Where channel slope >2%
Entrenchment ratio >1.4
Where channel slope <2%
Entrenchment ratio >2.0

[ Incision Ratio >1.4<2.0
and
Where channel slope >2%
Entrenchment ratio > 1.4
Where channel slope <2%
Entrenchment ratio >2.0

O Incision ratio >2.0
and
Where channel slope >2%
Entrenchment ratio <1.4
Where channel slope <2%
Entrenchment ratio <2.0

O Minor side, point or delta
bars present. Minor deposi-
tional featurestypically less
than half bankfull stage in
height.

O Single to multiple mid-
channel or diagonal bars
present. Minor depositional
featurestypically lessthan half
bankfull stage in height.

O Multiple unvegetated mid-
channel or diagonal bars present.
Sediment buildup at the head of
bendways leadingto steep riffles
and flood chutes.

O Multiple unvegetated mid-
channel or diagonal bars
present splitting or braiding
flows even under low flow
conditions.

[ No known channel and / or
flow alterations (i.e., increase
in flow and/or change in sedi-
ment supply).

O Minor increase in wa-
tershed input of flows or sedi-
ment. Episodic (flood) dis-
charges through reach resulting
in short-term enlargement.

[ Major channel and / or flow
alterations, increase in flows
and/or change in sediment load
(increase or decrea).

O Major and extensive -chan-
nelandior flow alterations,
increase in flows and / or
change in sediment load (in-
crease or decrease).

Score: Historic (1
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7.4 Change in Planform
® Floodchutesmay be present.

® Channel avulsions may be
evident or impending.

® Change or loss in bed form
structure, sometimes resulting
in amix of plane bed and rif-
fle- pool forms.

® |sland formation and/or mul-
tiple thread channels.

O Low bank erosion on out-
side bends, little or no change
in sinuosity within the reach.

O Lowto moderate lateral
bank erosion on outside bends,
may include minor change in
sinuosity within the reach.

[ Moderate to high lateral
bank erosion on most outside
bends, may include moderate
change in sinuosity.

O Extensive lateral bank
erosion on most outside bends,
may include major change in
sinuosity within the reach.

[ Little evidence of flood
chutes crossing inside of bends,
only minor side, point, or delta
bars.

[ Minor flood chutes cross-
ing inside of bends, evidence
of single to multiple unvege-
tated mid-channel, delta, or
diagonal bars. Some potential
for channel avulsion.

[ Historic or active flood
chutes crossing inside of bends,
evidence of channel avulsion,
islands, and multiple unvege-
tated mid-channel, delta, or
diagonal bars.

O Active large flood chutes,
evidence of recent channel
avulsion, multiple thread chan-
nels, islands, and multiple
unvegetated mid-channel,
delta, or diagonal bars.

[ No human-caused altera-
tion of channel planform and /
or the width of the floodprone
area

[ Minor to moderate altera-
tion of channel planform
and/or width ofthe floodprone
area resulting from floodplain
encroachment, channel sraigh-
tening, or dredging.

[ Major atteration of channel
planform andlor the width of the
floodprone area resulting from
historic floodplain encroach-
ment, dredging, or channel
straightening.

O Major alteration of channel
planform and width ofthe
floodprone area resulting from
recent and extensive floodplain
encroachment, dredging,
and/or channel sraightening.

[J Human-made constrictions
causing only negligible up-
stream deposition.

[J Human-made constrictions
smaller than floodprone width,
causing minorto moderate

upstrm / downstrm deposition.

[J Human-made constrictions
significantly smaller than flood-
prone width, causing major
upstrm / downgtrm deposition.

O Human-made constrictions
significantly smaller than bank-
full width, causing extensive
and major upstrm / downstrm
deposition and flow bifurca-
tion.

Score: Historic

20|19|18|17|16

15|14|13|12|11

10|9|8|7|6

5|4|3|2|1

7.5 Channel Adjustment Scores — Stream Condition — Channel Evolution Stage

| __Condition | Reference |  Good | Fair | Poor STD* Historic Condition Rating: | Channel
Departure N/S Minor Major Extreme (Total Score /80) Evolution
Degradation Stage:
Aggradation
Widening 7.6 Stream
Planform Condition:
Sub-totals: Total Score:

Chanrel Adjustment Processes:

7.7 Stream Sensitivity: Very Low / Low / Moderate / High / Very High / Extreme

*STD = Stream Type Departure

where exiging sreamtype isno
longer the same as the reference
stream type.
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