Vermont Stream Geomorphic Assessment

Appendix A - Phase 2 Field Forms

Field Notes Form for Steps 1 - 5

Cross-Section Worksheet

Field Quick Refer Tables

Quality Assurance Data Sheet
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Rapid Stream Assessment Field Notes

Stream Name: Segment I.D: 0 Sub-Reach
Location: Date:

Town:
Observers: Segment Length: ft.
Organization /Agency: Segment Not Assessed: W/I/N/G/B/O
Weather: Rain Storm within past 7 days: Y / N

Flood history known: Y /N (date of known flood )
Segment Impacted by TSI Flooding or recent flood (within last 1-5 yrs) Y/N; Segment Altered by Flood Work Y/N

| 1.1 Segmentation: GC/CD/SS/PS/DF/CE/BB/FS/PA/SR/VW/OT/None
1.2 Alluvial Fan (FIT): Yes/No/UK

| 1. Valley and River Corridor

1.3 River Corridor | Reach or Segment Length 1.4 Slope of the Adjacent Terrace or Hillside
Encroachments i . X .
(FIT) Sne | Both | Height Left Corridor Right Corridor
Berms flat (0-3%) hilly (a-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 IxWbkf A / S / N Within IxWbkf 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 NotEvaluated | clay bedrock other Not Evaluated
1.5 Confinement 1.6 Grade Controls (FIT) Fill out height fields
Valley width / Channel width D1 none. for grade controls i
- - Location in Reach applicable mm——m> Total Height | HEIGNtAbOve | progo
Valley Width:______ L1 Gorge (record locations on field map) 0.0 ft 90t 1 \Water Surface
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 / Whis): 2.2 Max. Bankfull Depth: ft. 2.3 Mean Bankfull Depth; ft.
2.4 Floodprone Width: ft. 2.5 Recently Abandoned FP : ft. 2.6 Ratio W/dmean:
2.7 Entrenchment: 2.8 Incision Ratio: IRt 2.9 Sinuosity:
2.10 Riffles/Steps: complete / eroded [/ sedimented / NA / NE 2.11 Riffle/Step Spacing: ft.

Dimensions Altered by Flood Y/N ; Altered by Flood Work Y/N ; Channel Enlargement Measure =
2.12 Bed Substrate Composition (percent):

! 2 3 4 5 6 Embeddedness 2.13 Avg. Size Of_ .
Bedrock | Boulder | Cobble c Gravel Sand Silt or Largest Particles on:
ourse  Fine Clay Mean Mean
Channel | Margin | Bed: Bar:
circle: inches or millimeters
Y /N
2.13a % Exp. Substrate:
Stream Type
214 StreamType: 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 [CIReference Type
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| 3. Riparian banks, Buffers, and Corridors |

3.1 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 [ yUpper |bedrock boulder/cobble gravel — sand silticlay — mix cohesive / non-cohesive
Bank Lower bedrock  boulder/cobble  gravel sand  silt/clay  mix cohesive / non-cohesive
Texture-LB  'gpper [bedrock  boulder/cobble  gravel  sand _ sil/clay  mix cohesive / non-cohesive
Bank Left Length: ft. Height: ft. | Bank Revetment Type: Length: ft.
Erosion FIT) | Right | Length: ft. Height: ft. | Bank Revetment Type: Length: ft.

Trees L % cover Invasive Conifer Deciduous | R % cover Invasive Conifer Deciduous
Near Bank
Vegetation gg{,gbs / | L % cover Invasive WADs Saplings R % cover Invasive WADs Saplings
Type Herbs L % cover Invasive Grasses Forbs R % cover Invasive Grasses Forbs
Bank C Left 76 - 100% 51-75% 26 - 50% 1-25% 0% Channel Canopy
ank Cano
by Right 76 - 100% 51-75% 26 - 50% 1-25% 0% Open Closed
3.2 \l?\lljgtef'; Left 0 - 25 ft. 26 — 50 ft. 51 —100 ft. > 100 ft none (SD).
|
?_lqrglgl%b Right 0-25ft. 26 — 50 ft. 51 - 100 ft. > 100 ft none (SD).
Trees L % cover Invasive Conifer Deciduous | R % cover Invasive Conifer Deciduous
Buffer
Vegetation Shrubs / | L % cover Invasive WADs Saplings | R % cover Invasive WADs Saplings
Type Saps.
Herbs L % cover Invasive Grasses Forbs R % cover Invasive Grasses Forbs
3.3 glparéan Left forest shrub-sapling crop/pasture/hay commercial/industrial residential bare none (SD)
orridor -
(dom/sub) Right forest shrub-sapling crop/pasture/hay  commercial/industrial residential bare none (SD)

4.1 Springs or Seeps: extensive /present/ minimum / none / altered 4.2 Adjacent Wetlands: extensive / present / minimum/none/altered
4.3 Flow status: base /low/ avg. 4.4 Current Debris Jams (FIT): #
Flood related jam yes/no ; If yes = Significant for (all that apply) habitat/channel adjustment / flood damage concerns

4.5 Flow Regs. & Withdrawals (FIT): TYPE: withdrawal / bypass / r-o-r / store & release / none / unk
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): tiledrain ___ /road ditch___ /urban stormwater [/ field ditch ___/ overland flow

4.8 Constrictions Cnone  menu: instream culvert // bridge // old abutment // bedrock outcrop // other
Problems (check all that apply)
Constriction |Width|Photo channel ~floodprone |deposition |deposition |scour [scour |- jionment| none
Type (frommen{ (ft)  |Yes/No constriction |constriction |above below above  |below 9
| |
| |
| |
4.9 Beaver Dams (FIT): # ft. of the segment affected. O 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): dredging ~gravel mining commercial mining none
Length of Straightening: (With Windrowing : Yes/ No) Alteration from Flood Work Yes/No

Flood Berms : material from channel / material pushed out of field / notes

Comments:
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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.

Height of bankfull features above water surface (Ft.) LWD tally
Selected BKF Height Debris Jams
Stormwater
Constrictions o
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Parameters

FIT Features

Map Codes and Sketch Examples

Alluvial Fan

AF

Bank Revetments

rprp XXXXXXXX Rip Rap
trvt XXXXXXXX  Tree-revetment

List showing the field data that will need
exact location in the FIT

Stream Fords or Animal Crossings

SF  Stream Ford
AC Animal Crossing

Tributary

Trib

Pbr Point Bar Impact Shape Sub-Impact
» Mbr Mid-channel Bar Beaver Dam Point ‘
Bars and other Depositional Features Dbr Diagonal Bar Cross Section | , . NOT Representative
Dtbr Delta Bar = Location Representative
Sbr Side Bar Bs(: : ] Debris Jam Point
i Gully Point
Bed Features Rf Riffle Stp Step | P Pool Mass Failure Polyline
Steep Riffle or Point Head Cut
Head Cut Steep Riffle
B R Field Ditch
( § a > Other
Bedrock /\,\/W\ Storm Water Poi Overland Flow
oint .
Input Road Ditch
Tile Drain
Benchmark Locations BM Urban Storm Water Pipe
Berms B Stream Point Animal Crossing
Buffers Bff cccccccecc Crossing Stream Ford
FC Flood Chutes PHASE 1 UPDATE
Chutes, Cut-offs and Avulsions NC Neck Cut-off Alluvial Fan Paint _
: : CA Channel Avulsion Bank Amnoring | oo Ela’ljr_nggnk
Cross Section Locations and Number CS#__ or Revetment Other
. Cul Culvert ) Bridge
Culverts and Bridges . Bridge and )
’ Brg _Bridge Cuner Point | Culven
Debris Jam Locations DJ  Debris Jam Buffer Less o
Developments D-R Residential than 25 feet i
P D-C Commercial / Industrial Development Polyline \
Eroding E BF Bank Failure Dredi bolvi gorzm_ercial Mining
- H redging olyline redging
Scale: Ill/IF IIz\:las,(sj Flal_lure oo Mhing
. oodplain
Floodplains and Terraces P P Berm
Tr Terrace ) Improved Path
Encroachment Polyline Railroad
Flow Direction Road
Flow Regulation or Withdrawal Structures \S/xgvlvr Snowmakin Large Bypass
K . 9 Large Run of River
Irrig Irrigation Flow Large Store and Release
Grade Controls GC (also note type of control) feguationand | poin | (9 ‘é‘gg‘adsrsa""a'
- HC Head Cut Withdrawal Small Run of River
Head-cuts and Steep Riffles il Small Store and Release
ST Steep Riffle ¢
. . " Small Withdrawal
Longitudinal Profile LP-start and LP-end
Dam
Grade Control Point Ledge
North Arrow N Waterfall
Weir
Pebble Count (mark start and end points) 4 PC-start and PC-end Avulsion
Photo Points b#  (# to correspond w/ photo log #) Migration Point Eﬁé‘g@hute
Reach and Segment start/end points R-start and S-start Neck Cutoff
(also include reach number from Phase 1 data) R-end and S-end ) ) ) Straightening
Straightening Polyline . ) )
. RD Roads With Windrowing
Roads, Railroads, Improved Paths RR Railroads
IP_ Improved Path
Seep / Spring S
SI Stormwater Input
Stormwater Features P
G Gulley
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©  Photo ID: Photo Type: aerial photo / digital photo / referenced aerial
3 Photo Date: Site Type: degraded / gage / reference / restoration

o Photographer: Instability Type: dimension / hydrology / lateral / pattern
- profile / sediment regime

E Management Activities: floodplain / in channel /

(o riparian / watershed

q') Site ID (If location is in Sites table):

o Stream Name: U Graphic Enhanced

8 Town: O Clear Bankfull Indicators

@ Waterbody ID: O People

i)

@ Valley Type: O Structure

0O xs#: ] Monitoring Photo point

o» Photo ID: Photo Type: aerial photo / digital photo / referenced aerial

3 Photo Date:
Photographer:

Site Type: degraded / gage / reference / restoration
Instability Type: dimension / hydrology / lateral / pattern

S profile / sediment regime
8 Management Activities: floodplain / in channel /
o riparian / watershed
1 Site ID (If location is in Sites table):
D Stream Name: [0 Graphic Enhanced
8 Town: O Clear Bankfull Indicators
 Waterbody ID: O People
T Valley Type: O Structure
QO XS# ] Monitoring Photo point
- Photo ID: Photo Type: aerial photo / digital photo / referenced aerial
O Photo Date: Site Type: degraded / gage / reference / restoration
—l Photographer: Instability Type: dimension / hydrology / lateral / pattern
o profile / sediment regime
o Management Activities: floodplain / in channel /
& riparian / watershed
i Site ID (If location is in Sites table):
v Stream Name: O Graphic Enhanced
@ Town: O Clear Bankfull Indicators
-8 Waterbody ID: [0 People
e Valley Type: ] Structure
O XS# ] Monitoring Photo point
o Photo ID: Photo Type: aerial photo / digital photo / referenced aerial
O Photo Date: Site Type: degraded / gage / reference / restoration
- Photographer: Instability Type: dimension / hydrology / lateral / pattern
o profile / sediment regime
o Management Activities: floodplain / in channel /
E riparian / watershed
1 Site ID (If location is in Sites table):
@ Stream Name: I Graphic Enhanced
@ Town: O Clear Bankfull Indicators
-% Waterbody ID: O People
= Valley Type: O Structure
QO XS#. [J Monitoring Photo point
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Standard Photo Log

Reach or
Segment
Number

GPS
coordinates

Photo View*
or Feature

Photo
Description

6. Photo views would include upstream, downstream, right bank, left bank, cross-section, etc.
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Tally Sheet (page 1)

Stream Name: Segment 1.D:
Location: Date:
O Sub-Reach
Step 2.1 Height of bankfull above water surface Step 5. Channel Bed and Planform Changes
Bankfull| Chan. T Record actual number of
Height | Wath Comments (describe indicators) features Tally
Mid
1o
51 | 2 8 & 2%
g5k Diagonal
$ 3 S | Delta
L O m
O L = [sland
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" e | Right | -9t
Total: AVQ. Total: AVQ.
Step 3.1 Bank Revetment FIT
Length Step 4.8 Channel Constrictions
Left Bank Right Bank Constriction| Width |Photo? (GPS? | Ch. FP. DA DB [SA |SB |[A [Noné
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
Tvoe Length Height Field Ditch
yp One Side | Both Sides| of Fill Overland Flow
Road Ditch
Tile Drain
Urban Stormwater
Other
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Tally Sheet (page 2)

Stream Name: Segment I.D:
Location: Date:
[J Sub-Reach
6.1 Large Woody Debris and Jams Note CPOM, algae, location of fines
Rank | Dy (ft) L (Wpke) Tally # %
1 05-1.0 <05
2 05-1.0 >0.5
3 1.0-20 <05
4 1.0-20 >0.5
5 >2.0 <0.5
6 >2.0 >0.5
Total LWDs
# LWDs / mile
# Debris jams
# Debris jams / mile
6.2 Pools (note vegetative cover, surface turbulence, fines)
Rank D (ft) LW (W) Tally # %
1 1.0-20 <05
2 1.0-20 >0.5
3 2.0-3.0 <05
4 2.0-3.0 >0.5
5 >3.0 <0.5
6 >3.0 >0.5
7 >3.0 >1.0
Total pools
# Pools / mile
6.3 Refuge Areas / Connections
ID | Location Qaccess Notes
in/ out low / bkf
in/ out low / bkf
in/ out low / bkf
in/ out low / bkf
in/ out low / bkf
in/ out low / bkf
in/ out low / bkf
6.4 Undercut Banks (note stability, overhanging vegetation)
Rank | Dy (ft) L (ft) Tally # %
1 05-1.0 <20
2 05-1.0 >2.0
3 1.0-2.0 <20
4 1.0-2.0 >2.0
5 >2.0 <20
6 >2.0 >2.0
Total undercuts
# undercut banks / mile
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Stream Name:

Cross-Section Worksheet

Reach-Segment:
Location:

LTER = Left Terrace
LFPA = Left Flood Plane

Date:

Observers:

LTOB = Left Top of Bank
LBF = Left Bankfull Stage

LEW = Left Edge of Water

Cross-Section Notes Codes

RTER = Right Terrace TW = Thalweg
RFPA = Right Flood Plane | LPIN = Left Pin
RTOB = Right Top of Bank | RPIN = Right Pin
RBF = Right Bankfull Stage

REW = Right Edge of Water

RAF = Recently Abandoned Floodplain

Note Distance

Depth

Bankfull Width

Max. Depth

Mean Depth
Floodprone Width
Low Bank Height
Width/depth Ratio
Entrenchment
Incision Ratio

IRhef

Wetted Width

Ratio (Wyetted / Wiks):
*Channel Enlargement

Cross-sections - Number and Location Description: (bkf height = )

Note  Distance Depth

Bankfull Width

Max. Depth

Mean Depth
Floodprone Width
Low Bank Height
Width/depth Ratio
Entrenchment
Incision Ratio

IRhef

Wetted Width

Ratio (Wyetted / Whs):
* Channel Enlargement

Note Distance  Depth

Bankfull Width

Max. Depth

Mean Depth
Floodprone Width
Low Bank Height
Width/depth Ratio
Entrenchment
Incision Ratio

IRhef

Wetted Width

Ratio (Wyetted / Wi):
* Channel Enlargement

XS Changed by Flooding Yes/No XS Changed by Flooding  Yes/No XS Changed by Flooding Yes/No
Altered by Flood Work Yes/No Altered by Flood Work Yes/No Altered by Flood Work Yes/No
|
brawing of Typical Cross-Section * channel enlargement measure (E= Atob/Acurve X 100)
Bed Substrate Composition
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 <2.00 <0.08 Smaller than a pepper corn
Embeddedness Chl Ch2 Ch3 Ch4 Chb Mal Ma2 Ma3 Ma4 Mab
Largest mobile particles |Bdl Bd2 Bd3 Bd4 Bd5 Brl Br2 Br3 Br4 Br5
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Step 1: Valley and Floodplain Corridor — Quick Refer Menus and Tables

1.1 SEGMENTATION

1.2 ALLUVIAL FAN

1.3 CORRIDOR ENCROACHMENTS

1.4 ADJACENT SIDE SLOPE

Continuous

Within 1 Bankfull Width

Segment or
GC Grade Control Yes reach Encroachment within the corridor
CD Channel Dimensions Dﬁtenti?yy on ves
; alluvial fan.
gz Emsft;?:s :r:jeSIope Segment or Encroachment not within the corridor
DF Depositional Features No reach not No
- potentially on
CE Corridor Encroachments alluvial fan.
BB Banks and Buffers Unknown
FS Flow Status whether the
PA Property Access Unknown | segment is
oT Other Reason — Explain in Comments located on an
NlAnn NN ecanmante a"UViaI fan

CRZLV:r:neI Floodplain (< 1 bk) Classification Percent Slope
-0,
River Fl_at 0-3%
\/ Channel Hilly 4-8%
N \ Steep 9-15%
Bankfull 250
Bankfull Very Steep 16-25%
Extremely Steep >25%
Slope Texture
Bedrock Boulder | Cobble Gravel Sand
] ] Not Evaluated
Silt /Clay Mixed Texture Other (NE)
1.5 CONFINEMENT 1.6 GRADE CONTROLS
Bedrock that extends across the channel and forms a
Valley Valley Width / i i i
it 1 1 he ch 1 1y >
Description Channel Width Ratio Waterfalls \zle;;;ahi;ﬁ near vertical, drop in the channel bed, usually >
lc\l:an;pwgl >] and <2 Bedrock that extends across the channel and forms no
on_lne - Ledge noticeable drop in the channel bed, or only a gradual drop
Semi Confined | >2 and <4 in the channel bed, usually <2 high.
Narrow 24 and <6 Dams High cross-channel structures.
> <1
Broad 26 and_ 0 Weirs Low cross-channel structures.
vVerv Broad >10 with abandoned terraces
y on one or both sides

2.6 WIDTH /DEPTH RATIO: Divide the bankfull width (2.1) by the mean depth (2.3)
2.7 ENTRENCHMENT RATIO: Divide flood-prone width (2.4) by the bankfull width (2.1)
2.8 INCISION RATIO: Divide the low bank height (2.5) by the bankfull maximum depth (2.2)
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Si Step 2: Stream Channel — Quick Refer Menus and Tables S

3.1 TYPICAL BANK SLOPE —— 3.1 BANK REVETMENTS or steps completely cross the

Complete channel and are perpendicular, or slightly askew, to the
channel banks

2.10 RIFFLES/STEPS Including partially eroded riffles/steps that do not
Low, d o Mpgseate High Oxbows completely cross the channel (scour process).
) Eroded Predominately runs, riffles/steps washing out or not
present, as seen in a sediment limited reach or where bed
degradation is occurring.

Including steep diagonal or transverse riffle/step features
that cross the channel at a sharp angle in relation to the

Sedimented channel banks (depositional process). Riffles/steps may
appear continuous, as seen during an aggradation process,
and annanrinn ae ~ ~narge plane bed.

AL R & UPPER BANK TEX E Not Applica 3.2BUFFERWIDTH  appear in ripple dune and plane
PEU SUEdITIVEU LYpES.
‘ § Riffles and steps were not evaluated for completeness —

Not Evaluated

J ) N~ \\\\ Comment on reason.

2.11 Riffle / Step Spacing Spacing ¢ 2.12 BED SUBSTRATE COMPOSITION Relative Size
gfescadoeoi A 1-3 times Wiys 1-Bedrock > 4096 > 160 Bigger than a VVolkswagen Bug
Steg /pRifer-pooI B 35 times W 2-Boulder | 256-4096 | 10.1-160 |Basketball to VVolkswagen Bug
Riffle-pool C&E 5-7 times Ws 3-Cobble 64 — 256 2.5-10.1 [Tennis ball to basketball
Plane bed / Riffles and steps 4-Gravel 2-64 0.1-2.5 |Pepper corn to tennis ball
Ripple-dune any are not present 5-Sand | 0.062-2.00 | 0.002-0.1 |Smaller than a pepper corn
6 — Silt <.062 <.08

2.14 STREAM TYPE _ Slope | Slope

3.1 BANK VEGE IATIUN | YPE itrenchment (2) Width/d 3.2 BUFFER VEGEATION TYPE Subscript %
vy (+or-0.2) (+or-2) (+or-02) (See Note) g 42'_140

A —Single Thread <1.4 - Entrenched <12-Low <1.2-Low 4-10 C <2
G - Single Thread <1.4 - Entrenched <12 - Low >1.2 — Low to Mod. 2-4
F — Single Thread <1.4 - Entrenched >12 — Mod. to High >1.2 — Low to Mod. <4
B — Single Thread 1.4 -2.2 — Moderately Entrenched | >12 — Moderate >1.2 — Low to Mod. 2-4
E — Single Thread >2.2 — Slightly Entrenched <12 - Very Low >1.5 - Very High <2
C —Single Thread >2.2 — Slightly Entrenched >12 — Mod. to High >1.2 — Moderate <2
D — Multiple Thread >40 — Very high <1.2 - Low <4

Generally occur in very steep channels, narrowly confined by valley walls. Characterized by longitudinally and laterally disorganized bed
Cascade materials, typically bedrock, boulders, and cobbles. Small, partial channel-spanning pools spaced < 1 channel width apart common.

Often associated with steep channels, low width/depth ratios and confining valleys. Characterized by longitudinal steps formed by large particles
Step-Pool (boulder/cobbles) organized into discrete channel-spanning accumulations that separate pools, which contain smaller sized materials. Step-pool
systems exhibit pool spacing of 1 to 4 channel widths.

Occur in moderate to high gradient and relatively straight channels, have low width/depth ratios, and may be either unconfined or confined by
Plane Bed valley walls. Composed of sand to small boulder-sized particles, but dominated by gravel and cobble substrates. Channel lacks discrete bed
features (such as pools, riffles, and point bars) and may have long stretches of featureless bed.

Occur in moderate to low gradient and moderately sinuous channels, generally in unconfined valleys, and has well-established floodplain.
Riffle-Pool Channel has undulating bed that defines a sequence of bars, pools, and riffles. Pools spaced every 5 to 7 channel widths in a self-formed

31 e-pool channel.
-1 BANK CANOPY iated with low gradient and highly sinuous channels. Dominated by sand-sized substrates. Channel may exhibit point bars or

Dune-Ripple | other bedforms forced by channel geometry. Typically undulating bed does not establish distinct pools and riffles.

Lack a continuous alluvial bed. Some alluvial material may be temporarily stored in scour holes, or behind obstructions. Often confined by

Bedrock

valley walls.

Multiple channel system found on steep depositional fans and deltas. Channel gradient is generally the same as the valley slope. Ongoing
Braided deposition leads to high bank erosion rates. Bed features result from the convergence/divergence process of local bed scour and sediment

deposition. Unvegetated islands may shift position frequently during runoff events. High bankfull widths and very low meander (belt) widths.
Phase 2 Stream Geomorphic Assessment Vermont Agency of Natural Resources
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4.2 ADJACENT WETLAND

4.1 SPRING, SEEPS AND TRIBUTARIES

upper bank Rip-rap Blanket of rock covering the bank, usually large
Undercut overhanging the angular boulders
streambed Hard Walls of large rocks, concrete blocks or rectangular
Shallow bank slope (<30%) Bank gabion wire baskets (filled with stone) lining banks
Moderate bank slope (31-50%) e.g.. tree revetments or vanes intended to stop the
Steep bank slope (>51%) Other lateral erosion of the stream channel
None No bank revetments observed
0 - 25 ft.
Bedrock | Very resistant to erosion 26 — 50 ft.
Boulder/ | (boulders > 10 inches/ cobbles 2.5 to 10 inches) 51 —100 ft
Cobble Moderately resistant to erosion > 100 ft
(0.1 to 2.5 inches) Moderate to high bank erodibility when
Gravel present as dominant component or as part of the bank
materials
Sand High bank erodibility when present as dominant component
or as part of the bank materials
Silt/Clay No_n-cohesi\_/e silt has very high / extreme bank ero_dibility;
while cohesive clays are relatively resistant to erosion
Variety of particle sizes present from very small to very
Mix large. Glacial till may be an example of mixed bank
materials (Figure 3.3)
Coniferous | Trees that keep their leaves year round i.e. Coniferous | Trees that keep their leaves year round. i.e. pine,
pine, cedar, hemlock cedar, hemlock .
Deciduous Trees that lose their leaves seasonally i.e. elm, Deciduous | Jrees that lose their leaves seasonally. i.e. elm,
butternut, maple, oak butternut, maple, oak
Shrubs- Small trees, saplings, and brush species, such as | | Mixed Trees | A fairly even mix of conifers and deciduous trees
saplings alder, willows, sumac, and dogwood Shrubs- Small trees, saplings, and brush species, such as alder,
Herbaceous Native grasses, rushes and sedges, & plants Saplings willows, sumac, and dogwood
such as asters, goldenrod Native grasses, rushes and sedges, & plants such as
Lawn Mowed lawn Herbaceous asters, goldenrod
Pasture Land managed for grazing livestock ) Non-native invasive plant species: Phragmites,
Invasives Japanese knotweed, Purple loosestrife, Honeysuckle
Bare soil, no or very sparse vegetation. This (note there are native honeysuckles too)
Bare does not pertain to unvegetated features such as No buffer present, bare ground up to the top of the
point-bars, mid-channel bars or shoals. None bank
Non-native invasive plant species: Phragmites,
Invasives Japanese knotweed, Purple Ioosgstrife,
Honeysuckle (note there are native
honeysuckles too)
3.3 RIPARIAN CORRIDOR
Forest Woodlands of deciduous or coniferous trees
Shrub-sapling Fallow field or wetland
Crop Agricultural lands planted in row crops, mowed as a
76— 100 % | canopy over stream channel Pasture hay fiel_d, or pasturet_j with livestock. Circle the
Hay appropriate type of agriculture.
51-75% | canopy over stream channel Commercial Retail businesses with land developed for buildings,
26 —50% | canopy over stream channel Industrial roads, and parking areas
1-2509 canopy over stream channel Residential Land developed with houses, lawns, and driveways
0% no canopy over stream channel Bare Bare soil, no or very sparse vegetation. Pertains to
gravel pits, construction sites, and similar bare ground
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Step 4: Flow Modifiers — Quick Refer Menus and Tables

Abundant

Numerous small tributaries, springs and/or
seeps entering the segment (reach)

nfrequent small tributaries, springs and/or

Minimal seeps entering the segment (reach)
None No small tributaries, springs and/or seeps
observed entering the segment (reach)
4.3 STAGE
Low Flow in channel low due to drought conditions
Moderate | Flow in channel is typical summer flows
High Flow in channel is high as a result of flooding

4.6 UPSTREAM FLOW REGULATION OR
WATER WITHDRAWAL

Flow regulation or water withdrawal upstream

Upstream .
affecting the reach.

Downstream Flow regulation or water withdrawal
downstream affecting the reach.

Both Flow regulation or water withdrawal both

upstream and downstream affecting the reach.

4.8 CHANNEL CONSTRICTIONS

Abundant

Extensive wetlands present along stream site.

Minimal

Wetlands present but to small extent along
stream segment (reach)

None

No wetlands observed along stream segment
(reach)

4.5 FLOW REGULATION

TYPE:

Withdrawal A withdrawal of water from the stream

Bypass The water is diverted away from the channel and re-
enters down stream.

Run of River Upstream or in reach flows are impounded. Flow

quantity spilling or released below the dam is the
same as flow quantity entering the impoundment at all
times.

Store and Release

Water is impounded and stored and released only
during certain times.

None No known flow regulation or water withdrawals.
Select “none” if you have completed the appropriate
research and have found no evidence of flow
regulations.

No Data No data sources are available to determine if a flow

regulation or water withdrawal exists.

Not Evaluated

All data sources (as described by the meta data)
HAVE NOT been evaluated.

SIZE:

Small Impoundments not much wider than river itself or
withdrawals not affecting the channel forming flow.

Large Impoundments much wider than river itself (createng

a reservoire) or withdrawals significantly affecting the
channel forming flow.

Instream Structures under a transportation route through
culverts which the stream flows
Bridges Structures under a transportation route under which
the stream flows
Old Bridge abutments that no longer have a travel deck
abutments | petween them.
Bedrock Bedrock outcrops on both the right and left banks
outcrops between which the stream flows
Other built structures that constrict the channel, for
Other instance rock rip-rap or gabions on both banks that
constrict flood flows
No structures or features exist within the segment
None (or reach) that constricts the bankfull or floodprone
widths or flows

Step 5: Channel Bed and Planform Changes — Quick Refer Menus and Tables

5.1 BED SEDIMENT STORAGE AND BAR TYPES

Mid-Channel

Sediment deposits in the middle of the channel
with split flow

Point

Unvegetated sediment deposits located on
inside of channel meander bend

Side (Lateral)

Unvegetated sediment deposits located along
the margins of the channel in locations other
than the inside of channel meander bends

Bars that cross the channel at sharp oblique

Diagonal angles, associated with transverse riffles
Sediment deposits where tributary enters the

Delta .
mainstem.

Islands Well vegetated mid-channel deposits of
sediment

None No deposits of sediment evident.

5.4: CHANNEL ALTERATIONS

Evidence of removal of sediments and other

Dredging .

material from the channel.
Commercial Historic (pre-1988) large-scale commercial
Mining extraction of gravel from channel.

Bar scalping /
gravel mining

Bar scalping: gravel has been removed from the
top of bars.

Gravel mining: gravel has been removed from
bars or bed of river.

None

No evidence that any channel alterations have
been done

5.5 CHANNEL STRAIGHTENING

Straightening

Evidence that there has been the removal of meander bends
and realignment of channel. Historically done in village
centers and along roadways, railroads, and agricultural fields.

With Pushing gravel up from the stream bed onto the top of either
Windrowing bank as a part of the straightening of the river.
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Step 7: Rapid Geomorphic Assessment - Quick Refer Menus and Tables

7.5 Channel Adiustment Process

ey U
FLOODPLAIN

| STABLE

1) Inregime, reference to good condition, insignificant to
minimal adjustment.

1) Fair to poor condition, major to extreme channel
degradation

111) Fair to poor condition, major to extreme widening and
aggradataion

V) Fair to good condition, major reducing to minor
aggradation, widening, and planform adjustments

V) In regime, reference to good condition, insignificant to
minimal adjustment.

Ql()
Il INCISION \
(Headcutting)
QlU
Il WIDENING o\
*e) ‘ZZ (Bank Failu

\V4 STABIW

V STABLE l Qus ’\ ﬁ’:

7.6 Stream Condition
Schumm Channel Evolution Model — See Appendix C for Vermont modified versions 6 Stream Conditio

7.7 Phase 2 Stream Sensitivity Ratings

0.85-1.0 Reference Condition
0.65-0.84 Good Condition
0.35-0.64 Fair Condition
0.00-0.34 Poor Condition

Existing Stream Type In regime — Re_ference Ma_ljor Adj_u_stment — | Stream Type _D_eparture
or good condition Fair Condition or Poor Condition

Al, A2, B1, B2 Very Low Very Low Low

C1, C2 Very Low Low Moderate

Gl, G2 Low Moderate High

F1, F2 Low Moderate High

B3, B4, B5 Moderate High High

B3c, C3, E3 Moderate High High

C4, C5, B4c, B5c High Very High Very High

A3, A4, A5, G3, F3 High Very High Extreme

F4, F5, G4, G5 Very High Very High Extreme

D3, D4, D5 Extreme Extreme Extreme

C6, E4, E5, E6 High Extreme Extreme
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Phase 2 — Quality Assurance Worksheet

Stream Name: Watershed: Date:
QA Team Leader: Organization /Agency:

ANR Team Leader:

Check one or more boxes to Segment/Reach Sketch and Map Documentation completed

indicate the types of ANR Phase 2 Phase 1 Assessment used in Phase 2 analysis of geomorphic condition

sponsored training received by QA ANR SGA Handbook Protocols and Database used exclusively
field team members Other protocols used:

Phase 1 Date of Local Date of State

Tool Used to Confidence Date Date
Step QA Team QA Team Comments
Number Collect Data Level Completed Updated Review Review

Low to Moderate
Moderate

Step 1 Moderate to High

High

Low to Moderate

Moderate
Step 2 Moderate to High

High

Low to Moderate
Moderate
Moderate to High
High

Step 3

Low to Moderate

Moderate
Step 4 Moderate to High

High

Low to Moderate
Moderate
Moderate to High
High

Step 5

Low to Moderate
Moderate
Moderate to High
High

Step 6

Low to Moderate

Moderate
Step 7 Moderate to High

High

Phase 2 Stream Geomorphic Assessment Vermont Agency of Natural Resources
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VTANR REACH HABITAT ASSESSMENT -----

RIFFLE-POOL STREAM TYPE

Page 1

Stream Name:

(Also use this form for dune-ripple stream type.)

Location:

Observers:

Organization /Agency:
USGS Map Name(s):

Weather:

Flow: base / low / avg.

Storm within past 7 days: Y / N

Segment 1.D:

Date:

Town:

Elevation:

ft.

Latitude (N/S):

Longitude (E/W):

Drainage Area:

$q. mi.

Segment Length:

ft.

Habitat Condition (Departure) Category
Parameter Reference (None) Good (Minor) Fair (Major) Poor (Severe)
T LWD pieces / mile > 100 [1 100 > LWD / mile > 50 (150 >LWD /mile > 25 [J LWD / mile <25

6.1 Woody Debris
Cover

LWD size rank variable
only used if > 10 pieces

SCORE

LWD size rank 3-6 >50%
[ debris jams / mile > 5

[ high woody debris
recruitment potential

71 CPOM present in channel and
margins

[150 > LWD rank 3-6 > 25%
[0 5> jams / mile >3

[J moderate woody debris
recruitment potential

[1 CPOM limited in channel
and present in margins

25> LWD rank 3-6 > 10%
0 3 >jams/ mile > 1

T low woody debris
recruitment potential

[1 CPOM limited in both
channel and margins

[1 LWD size rank 3-6 < 10%
[J debris jams absent

[J no woody debris recruitment
potential

[] CPOM absent

20 J 19 ] 18] 17 ] 16

5] ]

o] o] 7T]e

s 4] 3] 2711

6.2 Bed Substrate
Cover

*fines: sand if dsy >
gravel, otherwise silt.

(Dune-ripple stream
type: Fining only.)

[ riffle embeddedness < 20%
margin embeddedness < 40%

[ fining* < 10%
Riffle stability index < 70%

[ sediment apparently stable &
sorted

[ substrate free of dense algae
growth

20 < embrifﬂe <40%
40 < embmargin <60%

710 < fining* < 20%
[170 <RSI < 80%

[ some evidence of sediment
mobility & lack of sorting

[J small substrate patches
covered by dense algae

40 < emb,ifﬂe <75%
60 < embyyrgin < 80%

7120 < fining* < 40%
80 <RSI <90%

T major evidence of sediment
mobility & lack of sorting

[ large substrate patches
covered by dense algae

[ riffle embeddedness > 75%
margin embeddedness > 80%

[ fining* > 40%
[ RSI > 90%

[] sediments unstable,
unsorted, soft underfoot

[J most of substrate covered by
dense algae growth

growth growth
SCORE 20 o9zl is]ua]B]r2]ufJw]o s 7]e6[s5][4]3]2]:1
pools / mile > 40 [1 40 > pools / mile > 20 20 > pools / mile > 10 [] pools / mile < 10

6.3 Scour and
Deposition
Features

(Dune-ripple stream
type: Only evaluate
pools and ripples.)

Depth-velocity
combinations
fast-shallow
fast-deep
slow-shallow
slow-deep
(cutoffs: 1.0 fps, 1.5 ft)

Pool size rank variable
only used if > 5 pools

SCORE

[ pool size rank 3-7 >50%

{1 good cover > 75% of total
pool surface area

O riffle (ripple) coverage > 25%
reach area, distinctly formed
and complete

5 <riffle spacing < 7 bankfull
channel widths (Wyg)

[ well-defined riffle-run-pool-
glide pattern with all four
depth-velocity combinations
present

[ finer deposition located
entirely in slack water below
larger substrates/debris, and
along margins

[1 50 > pool rank 3-7 > 25%

[0 75 > good cover > 50% of
total pool surface area

[1 25 > riffle coverage > 10%
reach area, moderately well
formed and complete

[J 3 <riffle spacing <5, or 7 <
riffle spacing < 10 X Wyr

[J well-defined riffle-run-pool-
glide pattern with three
depth-velocity combinations
dominant

[J finer deposition located in
slack water below larger
substrates/debris, signs of
mid-channel accumulation

01 25 > pool rank 3-7 > 10%

1150 > good cover > 25% of
total pool surface area

125 > riffle coverage > 10%
reach area, poorly formed
and incomplete

1 <riffle spacing < 3, or 10
<riffle spacing < 12 X Wy

[ moderately defined riffle-
run-pool-glide pattern with
two depth-velocity
combinations dominant

[ very large depositional
features below larger
substrates/debris, abundant
mid-channel accumulation

[ pool size rank 3-7 < 10%

[0 good cover < 25% of total
pool surface area

[ riffle (ripple) coverage <
10% reach area, or mostly
indistinct

[ riffle spacing > 12 bankfull
channel widths

[ poorly defined riffle-run-
pool-glide pattern with one
depth-velocity combination
dominant

[J finer deposition throughout
channel, even filling pools,
larger substrates almost
buried or bed largely incised

20 [ 19 [ 1817 ] 16

5 ] B]]u

NIENERERK

s 43271

6.4 Channel
Morphology

SCORE

0 width/depth < 15, natural

[J entrenchment ratio > 1.4,
incision ratio < 1.2, good
floodplain access

] no evidence of channel
alteration

0 15<w/d<25, widening

[J entrenchment ratio > 1.4,
1.2 < incision ratio < 1.4,
reduced floodplain access

[] evidence of minor historic
channel alteration

025 <w/d<40, widening

[J entrenchment ratio > 1.4,
1.4 < incision ratio < 2.0,
limited floodplain access

U1 major historic or minor
recent channel alteration

[0 w/d> 40, over-widening

[] entrenchment ratio < 1.4 or
incision ratio > 2.0,
floodplain access unlikely

[J extensive historic or major
recent channel alteration

20 | 19 [ 18 | 17 | 16

151413 12]n1

0] 9] 8] 7]e

s a3 21711




VTANR RHA, Riffle-Pool Stream Type

Page 2

Habitat
Parameter

Condition (Departure) Category

Reference (None)

Good (Minor)

Fair (Major)

Poor (Severe)

6.5 Hydrologic
Characteristics

SCORE

[J wetted width / kaf >0.75
[ exposed substrate < 20%

[J adjacent springs, seeps, and
wetlands extensive

[J no known flow alteration

[10.75> Wyt / Wiie> 0.50
[J 20 < exp. substrate < 40%

[J adjacent springs, seeps, and
wetlands present

[J minor flow alteration likely
due to flow regulation and/or
land use changes

[0.50 > Wyet / Wiie>0.25
740 < exp. substrate < 60%

[J adjacent springs, seeps, and
wetlands minimal

[ major flow alteration likely
due to flow regulation and/or
land use changes

0 Wyt / Wi < 0.25
[J exposed substrate > 60%

[J adjacent springs, seeps, and
wetlands absent or altered

[J runoff characteristics
completely altered due to
flow regulation and storm
water influence

20 [ 19 18 [ 17 ] 16

5 ] ]2]n

1w] 9] 8] 716

5 [ 4] 3] 2701

6.6 Connectivity

Tend towards a
higher/lower score for
natural/man-made
obstructions

SCORE

[J no obstructions in reach that
block longitudinal movement
of aquatic species over all but
the lowest flows

[J system obstructions absent

[J abundant low and high flow
refuge

] one or two small low flow
obstructions present in reach
that block movement of
aquatic species

[ limited system obstructions

[J abundant refuge, with low
or high flow refuge limited

[J one or two small to medium
bankfull obstructions present
in reach that block
movement of aquatic species

[ system obstructions present

0 limited low and high flow
refuge

[] more than two bankfull
obstructions present in reach
that block movement of
aquatic species

[] many system obstructions

[ refuge absent

20 19 T8 ] 17 7] 16

5] 3]

0] 9] 77]e

s 432711

6.7 River Banks

Select different boxes for
LB and RB if necessary

Undercut size rank
variable only used if > 5
undercuts

(score each bank)

[ bank erosion <10%, typical of]
natural conditions, little or no
bank revetments

[ bank vegetation > 90% in
tree, shrub and herb layers,
diverse assemblages, plants
create good cover and roots
help stabilize bank

[ bank canopy > 90%
[J undercut banks / mile > 30

[J undercut bank size rank 3-6 >
50%

[J undercut banks with mostly
stable boundaries, abundant
overhanging vegetation, and
consistent water adjacency

[J no mass failures in valley

[] 10 < bank erosion < 30%,
infrequent small areas, some
bank revetments

7 90 > bank vegetation > 75%
in each layer, diverse
assemblages, plants create
good cover and roots help
stabilize bank

90 > bank canopy > 75%

30 > undercuts / mile > 15

[1 50 > undercut bank size rank

3-6 > 25%

[J undercuts with some
unstable boundaries or
reduced overhanging
vegetation, and consistent

water adjacency

[J 30 < bank erosion < 60%,
mod. unstable banks, and/or
extensive bank revetments

01 75 > bank vegetation > 50%,
in two of three layers,
reduced diversity, plants
create limited cover and
roots do not stabilize bank

01 75 > bank canopy > 50%
15 > undercuts / mile > 5

[] 25 > undercut bank size rank
3-6 > 10%

[ undercuts with some
unstable boundaries or
reduced overhanging
vegetation, and reduced
water adjacency

[] bank erosion > 60%, banks
unstable, extensive erosion,
and failing bank revetments

[J bank vegetation < 50% in
two of three layers, limited
diversity, plants create no
cover and roots do not
stabilize bank

[ bank canopy < 50%

undercuts / mile <5

[J undercut bank size rank 3-6

<10%
[J undercuts with mostly
unstable boundaries, no
overhanging vegetation, and
reduced water adjacency

[J > 3 mass failures in valley

[J 1 mass failure in valley [ 1 - 2 mass failures in valley
SCORE (LB) | Left Bank 10 9 8 7 6 5 4 3 2 1
SCORE (RB) [RightBank| 10 9 8 7 6 5 4 3 2 1
[] buffer width > 150 ft [1 150 > buffer width > 100 ft 100 > buffer width > 50 ft  |[] buffer width < 50 ft

6.8 Riparian Area
Select different boxes for

LB and RB if necessary

(score each side of the
channel)

[ rip. vegetation > 75% in tree,
shrub and herb layers, diverse
assemblages, no invasives,
maximum channel canopy

[ river corridor development
and infrastructure absent

00 75 > rip. veg. > 50% in each
layer, one plant type absent,
minimal invasives,

maximum channel canopy

[J river corridor development
and infrastructure minimal

0 75 > rip. veg. > 50% in each
layer, several types absent,
altered patches, invasives
present, reduced canopy

[ river corridor development
and infrastructure common

[ rip. veg. < 50% in each
layer, several types absent,
large altered areas, invasives

present, reduced canopy

[J river corridor development
and infrastructure abundant

SCORE (LB) | Left Bank 10 9 8 7 6 5 4 3 2 1
SCORE (RB) |RightBank| 10 9 8 7 6 5 4 3 2 1
6.9 Score: front +back = total Score Percentage | Condition (Departure)
Percentage: total score x (100 / 160) = 136 -160 |85-100 | Reference (None)
- - 104 -135 | 65— 84 Good (Minor)
Overall Physical Habitat Condition: 56103 [ 35-64 Fair (Major)
0-55 0-34 Poor (Severe)

SHTD [ Existing Stream Habitat Type:




VTANR REACH HABITAT ASSESSMENT

STEP-POOL STREAM TYPE

Page 1

Stream Name:

(Also use this form for cascade and bedrock stream types.)

Location:

Observers:

Organization /Agency:
USGS Map Name(s):

Weather:

Flow: base / low / avg.

Storm within past 7 days: Y / N

Segment 1.D:

Date:

Town:

Elevation:

ft.

Latitude (N/S):

Longitude (E/W):

$q. mi.

Drainage Area:
Segment Length:

ft.

Habitat
Parameter

Condition (Departure) Category

Reference (None)

Good (Minor)

Fair (Major)

Poor (Severe)

6.1 Woody Debris
Cover

LWD size rank variable
only used if > 10 pieces

SCORE

T LWD pieces / mile > 200
LWD size rank 3-6 >75%
[ debris jams / mile > 25

[ high woody debris
recruitment potential

71 CPOM present in channel and
margins

[1200>LWD / mile > 100
[1 75> LWD rank 3-6 > 50%
[] 25> jams / mile > 15

[J moderate woody debris
recruitment potential

[1 CPOM limited in channel
and present in margins

1100 >LWD / mile > 50
[1 50 > LWD rank 3-6 > 25%
[0 15> jams / mile > 5

[J low woody debris
recruitment potential

[1 CPOM limited in both
channel and margins

[J LWD / mile < 50
[1 LWD size rank 3-6 <25%
[ jams / mile <5

[J no woody debris recruitment
potential

[] CPOM absent

20 ] 19 ] 18] 17 ] 16

5] ]

TN

s 4] 3] 2711

6.2 Bed Substrate
Cover

*fines: sand if dsy >
gravel, otherwise silt.

[ pool embeddedness < 25%
margin embeddedness < 40%

0 fining* < 10%

sediment apparently stable &
sorted

[ substrate free of dense algae
growth

[ 25 < embypye < 50%
40 < embmargin <60%

710 < fining* < 20%

[ some evidence of sediment
mobility & lack of sorting

[J small substrate patches
covered by dense algae

[ 50 < embypg < 75%
60 < embyygin < 80%

7120 < fining* < 40%

major evidence of sediment
mobility & lack of sorting

[ large substrate patches
covered by dense algae

] pool embeddedness > 75%
margin embeddedness > 80%

[ fining* > 40%

[] sediments unstable,
unsorted, soft underfoot

[J most of substrate covered by
dense algae growth

growth growth
SCORE 20 [ w8l sTuu]]oe]luliwo]o] s 76543271
[ pools / mile > 70 [J 70 > pools / mile > 50 [ 50 > pools / mile > 30 [J pools / mile < 30

6.3 Scour and
Deposition
Features

Depth-velocity
combinations
fast-shallow
fast-deep
slow-shallow
slow-deep
(cutoffs: 1.0 fps, 1.5 ft)

Pool size rank variable
only used if > 5 pools

(Cascade and bedrock
stream types: Do not
evaluate variables
related to step pattern.)
SCORE

pool size rank 3-7 >50%

[J good cover > 75% of total
pool surface area

[ steps are distinctly formed,
complete and stable

01 5 < step spacing < 7 bankfull
channel widths (W)

more than two depth-velocity
combinations present

finer deposition located
entirely in slack water below
larger substrates/debris, and
along margins

[1 50 > pool rank 3-7 > 25%

[ 75 > good cover > 50% of
total pool surface area

[J steps are moderately well
formed, complete and stable

[J 3 <step spacing <5, or 7 <
step spacing < 10 X Wyys

[J two depth-velocity
combinations present

[J finer deposition located in
slack water below larger
substrates/debris, signs of
mid-channel accumulation

25 > pool rank 3-7 > 10%

01 50 > good cover > 25% of
total pool surface area

[ steps are poorly formed,
incomplete and unstable

01 1 < step spacing < 3, or 10 <
step spacing < 15 X Wyr

one or two depth-velocity
combinations present

[ very large depositional
features below larger
substrates/debris, abundant
mid-channel accumulation

[J pool size rank 3-7 < 10%

[J good cover over < 25% of
total pool surface area

[J steps are indistinct or absent,
or very unstable

[J step spacing > 15 bankfull
channel widths

[J one depth-velocity
combination present

[J finer deposition throughout
channel, even filling pools,
larger substrates almost
buried or bed largely incised

20 | 19 [ 18] 17 ] 16

15 4|3 2]n

IHIEEERERNK
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6.4 Channel
Morphology

SCORE

width/depth < 12, natural

[J entrenchment ratio > 1.2,
incision ratio < 1.2, good
floodplain access

[J no evidence of channel
alteration

[112<w/d<15, widening

[J entrenchment ratio > 1.2,
1.2 </incision ratio < 1.4,
reduced floodplain access

[J evidence of minor historic
channel alteration

15 <w/d<25, widening

[J entrenchment ratio > 1.2,
1.4 <incision ratio < 2.0,
limited floodplain access

T major historic or minor
recent alteration

[Jw/d>25, over-widening

[J entrenchment ratio < 1.2 or
incision ratio > 2.0,
floodplain access unlikely

[J extensive historic or major
recent alteration

20 [ 19 ] 18] 17 ] 16

1514 ]3] 12] 1

0] 9] s8] 7]e

5 a3 271




VTANR RHA, Step-Pool Stream Type

Page 2

Habitat
Parameter

Condition (Departure) Category

Reference (None)

Good (Minor)

Fair (Major)

Poor (Severe)

6.5 Hydrologic
Characteristics

SCORE

[ wetted width / Wye> 0.75
[ exposed substrate < 10%

[J adjacent springs, seeps,
and wetlands extensive

[1 no known flow alteration

[0 0.75> Wy / Wiie>0.50
[J 10 < exp. substrate < 30%

[ adjacent springs, seeps,
and wetlands present

[ minor flow alteration
likely due to flow regulation
and/or land use changes

[0 0.50 > Wye / We > 0.25
[ 30 < exp. substrate < 50%

[J adjacent springs, seeps,
and wetlands minimal

[ major flow alteration
likely due to flow regulation
and/or land use changes

Wt/ Wik < 0.25
[J exposed substrate > 50%

[ adjacent springs, seeps, and
wetlands absent or altered

runoff characteristics
completely altered due to
flow regulation and storm
water influence

20 | 19 [ 18 [ 17 | 16

1514 ] 13]12]1

0] 9] 8] 716

s 4] 3] 211

6.6 Connectivity

Tend towards a
higher/lower score for
natural/man-made
obstructions

SCORE

[J no obstructions in reach that
block longitudinal movement
of aquatic species over all but
the lowest flows

[J system obstructions absent

[J abundant low and high flow
refuge

[J one or two small low flow
obstructions present in reach
that block movement of
aquatic species

[J limited system obstructions

[] abundant refuge, with low
or high flow refuge limited

[J one or two small to medium
bankfull obstructions present
in reach that block
movement of aquatic species

[J system obstructions present

[J limited low and high flow
refuge

[J more than two bankfull
obstructions present in reach
that block movement of
aquatic species

[] many system obstructions

refuge absent

20 19 [ 18] 177 16

5] Br]u

o] o] s]7]e

s 432711

6.7 River Banks

Select different boxes for
LB and RB if necessary

Undercut size rank
variable only used if > 5
undercuts

(score each bank)

[ bank erosion <10%, typical of]
natural conditions, little or no
bank revetments

[ bank vegetation > 90% in
tree, shrub and herb layers,
diverse assemblages, plants
create good cover and roots
help stabilize bank

[ bank canopy > 90%
[] undercut banks / mile > 15

[J undercut bank size rank 3-6 >
50%

[J undercut banks with mostly
stable boundaries, abundant
overhanging vegetation, and
consistent water adjacency

[J no mass failures in valley

[1 10 < bank erosion < 20%,
infrequent small areas, some
bank revetments

[7 90 > bank vegetation > 75%
in each layer, diverse
assemblages, plants create
good cover and roots help

stabilize bank

[1 90 > bank canopy > 80%

15 > undercuts / mile > 10

[1 50 > undercut bank size rank

3-6 >25%

[J undercuts with some
unstable boundaries or
reduced overhanging
vegetation, and consistent

water adjacency

[] 20 < bank erosion < 50%,
mod. unstable banks, and/or
extensive bank revetments

1 75 > bank vegetation > 50%,
in two of three layers,
reduced diversity, plants
create limited cover and

roots do not stabilize bank

[1 80 > bank canopy > 60%

[] 10 > undercuts / mile > 5

[] 25 > undercut bank size rank

3-6 > 10%

[J undercuts with some
unstable boundaries or
reduced overhanging
vegetation, and reduced
water adjacency

[] bank erosion > 50%, banks
unstable, extensive erosion,

and failing bank revetments

[ bank vegetation < 50% in
two of three layers, limited
diversity, plants create no
cover and roots do not

stabilize bank

[ bank canopy < 60%

undercuts / mile < 5

[J undercut bank size rank 3-6

<10%
[J undercuts with mostly
unstable boundaries, no
overhanging vegetation, and
reduced water adjacency

> 3 mass failures in valley

[J 1 mass failure in valley [J 1 - 2 mass failures in valley
SCORE (LB) | Left Bank 10 9 8 7 6 5 4 3 2 1
SCORE (RB) [RightBank| 10 9 8 7 6 5 4 3 2 1
[] buffer width > 200 ft [1 200 > buffer width > 150 ft |1 150 > buffer width > 100 ft | buffer width < 100 ft

6.8 Riparian Area

Select different boxes for
LB and RB if necessary

(score each side of the

[ rip. vegetation > 90% in tree,
shrub and herb layers, diverse
assemblages, no invasives,
maximum channel canopy

[J river corridor development

1 90 > rip. veg. > 75% in each
layer, one plant type absent,
minimal invasives,

maximum channel canopy

[J river corridor development

[0 75 > rip. veg. > 50% in each
layer, several types absent,
altered patches, invasives

present, reduced canopy

[ river corridor development

[ rip. veg. < 50% in each
layer, several types absent,
large altered areas, invasives

present, reduced canopy

[J river corridor development

channel) and infrastructure absent and infrastructure minimal and infrastructure common and infrastructure abundant
SCORE (LB) | Left Bank 10 9 8 7 6 5 4 3 2 1
SCORE (RB) [RightBank| 10 9 8 7 6 5 4 3 2 1
6.9 Score: front thack______ =total Score Percentage | Condition (Departure)
Percentage: total score x (100 / 160) = 136-160 | 85100 | Reference (None)
- - 104 -135 | 65— 84 Good (Minor)
Overall Physical Habitat Condition: 56-103 [35-64 Fair (Major)
0-55 0-34 Poor (Severe)

SHTD [ Existing Stream Habitat Type:




VTANR REACH HABITAT ASSESSMENT

PLANE BED STREAM TYPE

Page 1

Stream Name:

Location:

Observers:

Organization /Agency:
USGS Map Name(s):

Weather:

Flow: base / low / avg.

Storm within past 7 days: Y / N

Segment 1.D:

Date:

Town:

Elevation:

ft.

Latitude (N/S):

Longitude (E/W):
Drainage Area:

$q. mi.

Segment Length:

ft.

Habitat Condition (Departure) Category
Parameter Reference (None) Good (Minor) Fair (Major) Poor (Severe)
LWD pieces / mile > 50 [150>LWD / mile >25 25>LWD /mile > 10 [ LWD /mile< 10

6.1 Woody Debris
Cover

LWD size rank variable
only used if > 10 pieces

SCORE

0 LWD size rank 3-6 >50%
[ debris jams / mile > 5

high woody debris
recruitment potential

[J CPOM present in channel and
margins

[1 50> LWD rank 3-6 > 25%
[0 5> jams / mile >3

[J moderate woody debris
recruitment potential

[) CPOM limited in channel
and present in margins

[125>LWD rank 3-6 > 10%
03 >jams / mile > 1

low woody debris
recruitment potential

C) CPOM limited in both
channel and margins

[1 LWD size rank 3-6 < 10%
[J debris jams absent

[1 no woody debris recruitment
potential

[J CPOM absent

20 [ 19 ] 18] 17 ] 16

1514 3] 12] 1

0] 9] s8] 7]e

5 [ 4 [ 3] 2711

6.2 Bed Substrate
Cover

*fines: sand if dsy>
gravel, otherwise silt.

SCORE

run embeddedness < 20%
margin embeddedness < 40%

O fining* < 10%

[ sediment apparently stable &
sorted

] imbrication limited, or mostly
with the short axis of particles
overlapping in the direction
of flow

[ substrate free of dense algae
growth

[120 < emby,, <40%
40 < embpygin < 60%

[0 10 < fining* < 20%

[J some evidence of sediment
mobility & lack of sorting

[] imbrication moderate,
mostly with the short axis of
particles overlapping in the
direction of flow

[0 small substrate patches
covered by dense algae
growth

40 < emby,, <75%
60 < embyrgin < 80%

[ 20 < fining* < 40%

T major evidence of sediment
mobility & lack of sorting

[] imbrication moderate,
mostly with the long axis of
particles overlapping in the
direction of flow

01 large substrate patches
covered by dense algae
growth

run embeddedness > 75%
margin embeddedness > 80%

[ fining* > 40%

[J sediments unstable,
unsorted, soft underfoot

[J imbrication extensive,
mostly with the long axis of
particles overlapping in the
direction of flow

1 most of substrate covered by
dense algae growth

20 [ 19 ] 18] 17 ] 16

1514 ]3] 12] 1

0] 9] s8] 7]e

5 [ 4 [ 3] 2711

6.3 Scour and
Deposition
Features

Depth-velocity
combinations
fast-shallow
fast-deep
slow-shallow
slow-deep
(cutoffs: 1.0 fps, 1.5 ft)

Pool size rank variable
only used if > 5 pools

SCORE

pool formation evident, with
>50% pool size rank 3-7

) widespread riffle formation

[ more than two depth-velocity
combinations present

T meandering thalweg clearly
identifiable in cross section,
with evidence of side and
lateral bar formation

[ finer deposition located
entirely in slack water below
larger substrates/debris, and
along margins

[] pool formation evident, with
<50% pool size rank 3-7

] moderate riffle formation

[ two depth-velocity
combinations present

[J meandering thalweg
moderately identifiable in
cross section, with some
evidence of bar formation

[J finer deposition located in
slack water below larger
substrates/debris, signs of
mid-channel accumulation

limited trace of pool
formation

[ limited riffle formation

[ one or two depth-velocity
combinations present

[ meandering thalweg barely
identifiable in the cross
section, with minimal
evidence of bar formation

0 very large depositional
features below larger
substrates/debris, abundant
mid-channel accumulation

[] pool formation completely
absent

[J no riffle formation

[J one depth-velocity
combination present

] meandering thalweg not
identifiable in the cross
section, with no evidence of
bar formation

[J finer deposition throughout
channel, even filling pools,
larger substrates almost
buried or bed largely incised

20 [ 9] 18] 17 ] 16

5 ] ]2]n

IHIENERERN

s 43271

6.4 Channel
Morphology

SCORE

[ width/depth < 15, natural

] entrenchment ratio > 1.4,
incision ratio < 1.2, good
floodplain access

] no evidence of channel
alteration

015 <w/d<25, widening

[] entrenchment ratio > 1.4,
1.2 < incision ratio < 1.4,
reduced floodplain access

[] evidence of minor historic
channel alteration

[ 25 <w/d <40, widening

] entrenchment ratio > 1.4,
1.4 <incision ratio < 2.0,
limited floodplain access

U1 major historic or minor
recent channel alteration

[ w/d > 40, over-widening

[] entrenchment ratio < 1.4 or
incision ratio > 2.0,
floodplain access unlikely

[J extensive historic or major
recent channel alteration

20 [ 19 [ 18] 17 [ 16

15 ] 3] n2]un

THIEEENERN

5 |43 ] 21




VTANR RHA, Plane Bed Stream Type

Page 2

Habitat
Parameter

Condition (Departure) Category

Reference (None)

Good (Minor)

Fair (Major)

Poor (Severe)

6.5 Hydrologic
Characteristics

SCORE

[J wetted width / kaf >0.75
[ exposed substrate < 20%

[J adjacent springs, seeps, and
wetlands extensive

[J no known flow alteration

[10.75> Wyt / Wiie> 0.50
[J 20 < exp. substrate < 40%

[J adjacent springs, seeps, and
wetlands present

[J minor flow alteration likely
due to flow regulation and/or
land use changes

[0.50 > Wyet / Wiie>0.25
740 < exp. substrate < 60%

[J adjacent springs, seeps, and
wetlands minimal

[ major flow alteration likely
due to flow regulation and/or
land use changes

0 Wyt / Wi < 0.25
[J exposed substrate > 60%

[J adjacent springs, seeps, and
wetlands altered or absent

[J runoff characteristics
completely altered due to
flow regulation and storm
water influence

20 [ 19 18 [ 17 ] 16

5 ] ]2]n

1w] 9] 8] 716

5 [ 4] 3] 2701

6.6 Connectivity

Tend towards a
higher/lower score for
natural/man-made
obstructions

SCORE

[ no obstructions in reach that
block longitudinal movement
of aquatic species over all but
the lowest flows

[J system obstructions absent

[J abundant low and high flow
refuge

] one or two small low flow
obstructions present in reach
that block movement of
aquatic species

[ limited system obstructions

[J abundant refuge, with low
or high flow refuge limited

[J one or two small to medium
bankfull obstructions present
in reach that block
movement of aquatic species

[ system obstructions present

0 limited low and high flow
refuge

[] more than two bankfull
obstructions present in reach
that block movement of
aquatic species

[] many system obstructions

[ refuge absent

20 19 J 18] 177 16

154 3]2]

0] 9] s8] 7]e

5 | 4] 3] 2711

6.7 River Banks

Select different boxes for
LB and RB if necessary

Undercut size rank
variable only used if > 5
undercuts

(score each bank)

[J bank erosion <10%, typical of]
natural conditions, little or no
bank revetments

[J bank vegetation > 90% in
tree, shrub and herb layers,
diverse assemblages, plants
create good cover and roots
help stabilize bank

[J bank canopy > 90%
[J undercut banks / mile > 20

[J undercut bank size rank 3-6 >
50%

[J undercut banks with mostly
stable boundaries, abundant
overhanging vegetation, and
consistent water adjacency

[0 no mass failures in valley

[] 10 < bank erosion < 30%,
infrequent small areas, some
bank revetments

[1 90 > bank vegetation > 75%
in each layer, diverse
assemblages, plants create
good cover and roots help
stabilize bank

90 > bank canopy > 75%

[1 20 > undercuts / mile > 15

[J 50 > undercut bank size rank

3-6>25%

undercuts with some
unstable boundaries or
reduced overhanging
vegetation, and consistent
water adjacency

O

30 < bank erosion < 60%,
mod. unstable banks, and/or
extensive bank revetments

75 > bank vegetation > 50%,
in two of three layers,
reduced diversity, plants
create limited cover and
roots do not stabilize bank

75 > bank canopy > 50%
[] 15 > undercuts / mile > 5

[J 25 > undercut bank size rank
3-6 > 10%

] undercuts with some

unstable boundaries or
reduced overhanging
vegetation, and reduced
water adjacency

bank erosion > 60%, banks
unstable, extensive erosion,
and failing bank revetments

bank vegetation < 50% in
two of three layers, limited
diversity, plants create no
cover and roots do not
stabilize bank

bank canopy < 50%
[ undercuts / mile <5

[J undercut bank size rank 3-6
<10%

[J undercuts with mostly

unstable boundaries, no

overhanging vegetation, and

reduced water adjacency

> 3 mass failures in valley

[ 1 mass failure in valley 71 1 - 2 mass failures in valley
SCORE (LB) | Left Bank 10 9 8 7 6 5 4 3 2 1
SCORE (RB) |RightBank| 10 9 8 7 6 5 4 3 2 1
[] buffer width > 150 ft [1 150 > buffer width > 100 ft |[J 100 > buffer width > 50 ft  |[] buffer width < 50 ft
6.8 Riparian Area [ rip. vegetation > 75% in tree, (] 75 > rip. veg. > 50% in each [[] 75 > rip. veg. > 50% in each [ rip. veg. < 50% in each

Select different boxes for
LB and RB if necessary

(score each side of the

shrub and herb layers, diverse
assemblages, no invasives,
maximum channel canopy

O river corridor development

layer, one plant type absent,
minimal invasives,
maximum channel canopy

[ river corridor development

layer, several types absent,
altered patches, invasives
present, reduced canopy

O river corridor development

layer, several types absent,
large altered areas, invasives
present, reduced canopy

[ river corridor development

channel) and infrastructure absent and infrastructure minimal and infrastructure common and infrastructure abundant
SCORE (LB) | Left Bank 10 9 8 7 6 5 4 3 2 1
SCORE (RB) |Right Bank 10 9 8 7 6 5 4 3 2 1
6.9  Score: front +back = total Score Percentage | Condition (Departure)
Percentage: total score x (100 /160) = 136160 | 85100 Reference (None)
104-135 | 65-84 Good (Minor)
Overall Physical Habitat Condition: 56-103 [35-64 Fair (Major)
0-55 0-34 Poor (Severe)

SHTD (] Existing Stream Habitat Type:




VTANR REACH HABITAT ASSESSMENT

BRAIDED STREAM TYPE

Page 1

Stream Name:

(Also use this form for alluvial fans.)

Location:

Observers:

Organization /Agency:
USGS Map Name(s):

Weather:

Flow: base / low / avg.

Storm within past 7 days: Y / N

Segment 1.D:

Date:

Town:

Elevation:

ft.

Latitude (N/S):

Longitude (E/W):

Drainage Area:

$q. mi.

Segment Length:

ft.

Habitat Condition (Departure) Category
Parameter Reference (None) Good (Minor) Fair (Major) Poor (Severe)
T LWD pieces / mile > 100 [1 100 > LWD / mile > 50 [150>LWD /mile > 25 [J LWD / mile <25

6.1 Woody Debris
Cover

LWD size rank variable
only used if > 10 pieces

SCORE

LWD size rank 3-6 >50%
[ debris jams / mile > 5

[ high woody debris
recruitment potential

71 CPOM present in channel and
margins

[1 50 > LWD rank 3-6 > 25%
[ 5> jams / mile >3

[J moderate woody debris
recruitment potential

[1 CPOM limited in channel
and present in margins

25> LWD rank 3-6 > 10%
[ 3 >jams / mile > 1

[J low woody debris
recruitment potential

[1 CPOM limited in both
channel and margins

[1 LWD size rank 3-6 < 10%
[J debris jams absent

[J no woody debris recruitment
potential

[] CPOM absent

20 J 19 ] 18] 17 ] 16

5] ]

o] o] 7]e

s 4] 3] 2711

6.2 Bed Substrate
Cover

*fines: sand if dsy >
gravel, otherwise silt.

[ riffle embeddedness < 20%
margin embeddedness < 40%

0 fining* < 10%
Riffle stability index < 70%

[ sediment apparently stable &
sorted

[ substrate free of dense algae
growth

20 < embrifﬂe <40%
40 < embmargin <60%

710 < fining* < 20%
[170 <RSI < 80%

[ some evidence of sediment
mobility & lack of sorting

[J small substrate patches
covered by dense algae

40 < emb,ifﬂe <75%
60 < embyygin < 80%

7120 < fining* < 40%
80 <RSI <90%

T major evidence of sediment
mobility & lack of sorting

[ large substrate patches
covered by dense algae

[ riffle embeddedness > 75%
margin embeddedness > 80%

01 fining* > 40%
[ RSI > 90%

[] sediments unstable,
unsorted, soft underfoot

[J most of substrate covered by
dense algae growth

growth growth
SCORE 20 [zl ] is]ua]B]r]ulJw]o]s]7]e6[s5][4]3]2]:1
pools / mile > 40 [140 > pools / mile > 20 20 > pools / mile > 10 [ pools / mile < 10

6.3 Scour and
Deposition
Features

Depth-velocity
combinations
fast-shallow
fast-deep
slow-shallow
slow-deep
(cutoffs: 1.0 fps, 1.5 ft)

Pool size rank variable
only used if > 5 pools

SCORE

[ pool size rank 3-7 >50%

{1 good cover > 75% of total
pool surface area

01 riffle coverage > 25% reach
area, distinctly formed and
complete

5 <riffle spacing < 7 bankfull
channel widths (Wyg)

) well-defined riffle-run-pool-
glide pattern with all four
depth-velocity combinations
present

[J stable bars, vegetative cover
on depositional features >
50%, particles well-sorted

[1 50 > pool rank 3-7 > 25%

[0 75 > good cover > 50% of
total pool surface area

[1 25 > riffle coverage > 10%
reach area, moderately well
formed and complete

[J 3 <riffle spacing <5, or 7 <
riffle spacing < 10 X Wyr

[J well-defined riffle-run-pool-
glide pattern with three
depth-velocity combinations
dominant

[J mostly stable bars,
vegetative cover on
depositional features 50-
25%, particles moderately
sorted

01 25 > pool rank 3-7 > 10%

1150 > good cover > 25% of
total pool surface area

1125 > riffle coverage > 10%
reach area, poorly formed
and incomplete

1 <riffle spacing < 3, or 10
<riffle spacing < 12 X Wy

[ moderately defined riffle-
run-pool-glide pattern with
two depth-velocity
combinations dominant

[ unstable bars present,
vegetative cover on
depositional features 25-
10%, particles minimally
sorted

[ pool size rank 3-7 < 10%

[0 good cover < 25% of total
pool surface area

[ riffle coverage < 10% reach
area, or mostly indistinct or
absent

[ riffle spacing > 12 bankfull
channel widths

[ poorly defined riffle-run-
pool-glide pattern with one
depth-velocity combination
dominant

[J mostly unstable bars,
vegetative cover on
depositional features < 10%,
particles not sorted

20 | 19 [ 18] 17 ] 16

15 4|3 2]n

IHIEEERERNK

s a3 ] 2]

6.4 Channel
Morphology

SCORE

) width/depth < 30, natural

[J entrenchment ratio > 2.0,
incision ratio < 1.0, good
floodplain access

[J no evidence of channel
alteration

[J 30 <w/ d <40, widening

[J entrenchment ratio > 2.0,
1.0 < incision ratio < 1.2,
reduced floodplain access

[J evidence of minor historic
channel alteration

40 <w/d <50, widening

[J entrenchment ratio > 2.0,
1.2 < incision ratio < 1.4,
limited floodplain access

T major historic or minor
recent channel alteration

Jw/d> 50, over-widening

[] entrenchment ratio < 2.0 or
incision ratio > 1.4,
floodplain access unlikely

[J extensive historic or major
recent channel alteration

20 [ 19 ] 18] 17 ] 16

1514 ]3] 12] 1

0] 9] s8] 7]e

5 a3 271




VTANR RHA, Braided Stream Type

Page 2

Habitat
Parameter

Condition (Departure) Category

Reference (None)

Good (Minor)

Fair (Major)

Poor (Severe)

6.5 Hydrologic
Characteristics

SCORE

[ wetted width / Wye> 0.50
[ exposed substrate < 50%

[J adjacent springs, seeps, and
wetlands extensive

[1 no known flow alteration

O

[J adjacent springs, seeps, and

0.50 > Wy / Wi > 0.30

50 < exp. substrate < 60%

wetlands present

minor flow alteration likely
due to flow regulation and/or

land use changes

O

[J adjacent springs, seeps, and
wetlands minimal

[ major flow alteration likely
due to flow regulation and/or

0.30 > Wy / Wige>0.10

60 < exp. substrate < 70%

land use changes

Wwet / kaff 0.10
[J exposed substrate > 70%

[J adjacent springs, seeps, and
wetlands absent or altered

runoff characteristics
completely altered due to
flow regulation and storm
water influence

20 | 19 [ 18 [ 17 | 16

15 14 ] 13]12]1

0] 9] 8] 71

s 4] 3] 211

6.6 Connectivity

Tend towards a
higher/lower score for
natural/man-made
obstructions

SCORE

[ no obstructions in reach that
block longitudinal movement
of aquatic species over all but
the lowest flows

[J system obstructions absent

[J abundant low and high flow
refuge

O

[ limited system obstructions

one or two small low flow

obstructions present in reach

that block movement of
aquatic species

abundant refuge, with low

or high flow refuge limited

[] one or two small to medium
bankfull obstructions present

[ system obstructions present

[J limited low and high flow

in reach that block

movement of aquatic species

refuge

[J more than two bankfull
obstructions present in reach
that block movement of
aquatic species

[] many system obstructions

refuge absent

20 | 19 [ i8] 17 ] 16

15 4] 3] 12]

109 s ] 7]c%s

s 43211

6.7 River Banks

Select different boxes for
LB and RB if necessary

Undercut size rank
variable only used if > 5
undercuts

(score each bank)

SCORE __ (LB)
SCORE __ (RB)

[J bank erosion <10%, typical of]
natural conditions, little or no
bank revetments

[ bank vegetation > 90% in
tree, shrub and herb layers,
diverse assemblages, plants
create good cover and roots
help stabilize bank

[ bank canopy > 90%
[J undercut banks / mile > 30

[] undercut bank size rank 3-6 >
50%

[J undercut banks with mostly
stable boundaries, abundant
overhanging vegetation, and
consistent water adjacency

[J no mass failures in valley

O

[J 90 > bank vegetation > 75%

O

O

10 < bank erosion < 30%,

infrequent small areas, some

bank revetments

in each layer, diverse
assemblages, plants create
good cover and roots help
stabilize bank

90 > bank canopy > 75%

30 > undercuts / mile > 15

50 > undercut bank size rank

3-6>25%

undercuts with some
unstable boundaries or
reduced overhanging
vegetation, and consistent
water adjacency

1 mass failure in valley

d

O

O

O

O

30 < bank erosion < 60%,

mod. unstable banks, and/or

extensive bank revetments

75 > bank vegetation > 50%,

in two of three layers,
reduced diversity, plants
create limited cover and
roots do not stabilize bank

75 > bank canopy > 50%

15 > undercuts / mile > 5

25 > undercut bank size rank

3-6 > 10%

undercuts with some
unstable boundaries or
reduced overhanging
vegetation, and reduced
water adjacency

1 - 2 mass failures in valley

[ bank erosion > 60%, banks
unstable, extensive erosion,
and failing bank revetments

[ bank vegetation < 50% in
two of three layers, limited
diversity, plants create no
cover and roots do not
stabilize bank

[] bank canopy < 50%
[J undercuts / mile < 5

[] undercut bank size rank 3-6
<10%

[J undercuts with mostly
unstable boundaries, no
overhanging vegetation, and
reduced water adjacency

[ > 3 mass failures in valley

Left Bank 10 9

8 7 6

5 4 3

2 1

Right Bank 10 9

8 7 6

5 4 3

2 1

6.8 Riparian Area
Select different boxes for

LB and RB if necessary

(score each side of the
channel)

[ buffer width > 150 ft

[ rip. vegetation > 75% in tree,
shrub and herb layers, diverse
assemblages, no invasives,
maximum channel canopy

[J river corridor development
and infrastructure absent

O

[J river corridor development
and infrastructure minimal

150 > buffer width > 100 ft

75 > rip. veg. > 50% in each
layer, one plant type absent,

minimal invasives,
maximum channel canopy

[J river corridor development
and infrastructure common

100 > buffer width > 50 ft

75 > rip. veg. > 50% in each

layer, several types absent,
altered patches, invasives
present, reduced canopy

[ buffer width < 50 ft

rip. veg. < 50% in each
layer, several types absent,
large altered areas, invasives
present, reduced canopy

[J river corridor development
and infrastructure abundant

SCORE ___ (LB) Left Bank 10 9 8 7 6 5 4 3 2 1
SCORE ___ (RB) Right Bank| 10 9 8 7 6 5 4 3 2 1
6.9 Score: front + back = total Score Percentage | Condition (Departure)
) | 136 -160 [ 85-100 Reference (None)
Percentage: total score x (100/160) = 104 135 | 6584 Good (Minor)
56 —103 35-64 Fair (Major)
Overall Physical Habitat Condition: 0-55 0-34 Poor (Severe)

SHTD (] Existing Stream Habitat Type:




| VT RAPID GEOMORPHIC ASSESSMENT -----

CONFINED STREAMS

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

Stream Name: Segment I.D:
Location: Date:
Town:
Observers: Elevation: ft.
Organization /Agency: Weather:
Reference Stream Type I Modified Rain Storm within past 7days: Y / N
(If bedrock controlled gorge, alluvial fan, or naturally braided system see Handbook Protocols)
. Condition Category
Adjustment Process Reference Good Fair Poor

7.1 Channel Degradation
(Incision)
® Exposed till or fresh substrate

[ Little evidence of localized
slope increase or nickpoints.

O 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.

in the stream bed and exposed
infrastructure (bridge foot-

ings).
® New terraces or recently
abandoned flood prone areas.

® Headcuts, or nickpoints signif-

O Incision Ratio >10<1.2
and
Where channel slope < 4%
Entrenchment ratio > 1.4
Where channel slope > 4%
Entrenchment ratio > 1.2

O Incision Ratio >12<14
and
Where channel slope < 4%
Entrenchment ratio > 1.4
Where channel slope > 4%
Entrenchment ratio > 1.2

O Incision Ratio >14<20
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

icantly steeper bed segment
and comprised of smaller bed
material than typical steps.

Freshly eroded, vertical banks.

Alluvial sediments that are

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

O Step-pool systems have full
complement of expected bed
features, steps mostly com-
plete.

O Step-pool systems with
incomplete (eroded) steps, dom-
inated by runs.

O Step-pool bed features
eroded and replaced by plane
bed features.

imbricated (stacked like dom-
inoes) high in the bank.

Tributary rejuvenation, ob-
served through the presence of

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.

O Human caused change in
valley type.

nickpoints at or upstream of
the mouth of a tributary.

Depositional features with
steep faces, usually occurring
on the downstream end.

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

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

O Evidence of significant
historic channel straightening,
dredging, or gravel mining,
and/or channel avulsions.

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

Stream Type Departure O
Type of STD:

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

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

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

O Major existing flow altera-
tions, greater flows and/or
reduction of sediment load.

Score: Historic O
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7.2 Channel Aggradation

® Shallow pool depths.
® Abundant sediment deposition

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

[ step-pool systems with full
complement of bed features.
Pools filling with fine sediment
and may be only slightly deep-
er and wider than runs.

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

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

on side bars and unvegetated
mid-channel bars and exten-
sive sediment deposition at
obstructions, channel con-
strictions. Islands may be

[ Minor side or delta bars
present. Minor depositional
features typically less than half
bankfull stage in height.

O Single to multiple mid-
channel, side or diagonal bars
present. Minor depositional
features typically less than
bankfull stage in height.

O Multiple unvegetated mid-
channel, side or diagonal bars
present. Sediment buildup at
constrictions leading to steep
riffles and/or flood chutes.

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

present

® Most of the channel bed is
exposed during typical low
flow periods.

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

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

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

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

O Low to moderate W/d ratio
> 20 < 30 for slopes < 4%
> 12 < 20 for slopes > 4%

[ Moderate to high Wid 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%

1 No known flow alterations
(i.e., decrease in flow and/or
increase in sediment supply).

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

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

O Major existing flow altera-
tions, extreme reduction in
flows and / or increase in sed-
iment load.

Stream Type Departure O
Type of STD:

[J No human-made con-
strictions causing upstream
deposition.

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

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

[ Human-made constrictions
significantly smaller than
bankfull width, causing exten-
sive upstrm / dwnstrm deposi-
tion and flow bifurcation.

Score: Historic (1
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Adjustment Process

Condition Category

Reference Good Fair Poor
73 Widening Channel O Low width/depth ratio O Low to moderate Wid ratio | [J Moderate to high W/d ratio O High width/depth ratio
< 20 for channel slopes < 4% > 20 < 30 for slopes < 4% > 30 < 40 for slopes < 4% > 40 for channel slopes < 4%

® Active undermining of bank
vegetation on both sides of the
channel; many unstable bank
overhangs that have little veg-
etation holding soils together.

® 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 your hand).

® Fracture lines at the top of the
bank that appear as cracks
parallel 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.

< 10 for channel slopes > 4%

> 10 < 12 for slopes > 4%

> 12 < 20 for slopes > 4%

> 20 for channel slopes > 4%

[ Little to no scour and ero-
sion at the base of both banks.
Negligible bank overhangs,
fracture lines at 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-
ing trees and freshly exposed
tree roots.

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

[ continuous and laterally
extensive scour and erosion at
the base of both banks. Con-
tinuous bank overhangs, frac-
ture lines at top of banks, lean-
ing trees and freshly exposed
tree roots.

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

O incision Ratio >12<14
and
Where channel slope < 4%
Entrenchment ratio > 1.4
Where channel slope > 4%
Entrenchment ratio > 1.2

[ incision Ratio >14<20
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

I Minor side or delta bars
present. Depositional features
typically less than half bankfull
stage in height.

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

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

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

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

O Minor increase in water-
shed input of flows and/or
sediment. Episodic (flood)
discharges resulting in short-
term enlargement.

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

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

Score: Historic O
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7.4 Change in Planform

® Flood chutes present.

® Channel avulsions evident or
impending.

® Change or loss in bed form
structure, sometimes resulting
in a mix 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 Low to moderate lateral
bank erosion on outside bends,
may include minor change in
sinuosity within the reach.

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

O Extensive lateral bank
erosion on most 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 less than
half bankfull stage in height.

O Single to multiple
unvegetated mid-channel,
delta, or side bars. Some po-
tential for channel avulsion.

O Multiple unvegetated mid-
channel, delta, or side bars,
typically greater than 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.

I Minor to moderate altera-
tion of channel planform
and/or width of the floodprone
area resulting from floodplain
encroachment, channel
straightening, or dredging.

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

[ Major alteration of channel
planform and the width of the
floodprone area resulting from
recent and extensive en-
croachment, dredging, and/or
channel straightening.

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

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

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

O Human-made constrictions
significantly smaller than
bankfull width, causing exten-
sive major upstrm / dwnstrm
deposition and flow bifurca-
tion.

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

___.Condition___ | Reference | Good | Fair | | Poor | orpr | 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 / Very High / Extreme

*STD = Stream Type Departure
where existing stream type is no

longer the same as the reference
stream type.

* Channel Condition “default” to poor — significant flood damage (not able to get accurate channel data) Y/N ;
* Channel Condition default to poor - Due to channel alterations from work in channel after flood: Y/N
* Stream Sensitivity “default” to poor — significant flood damage (not able to get accurate channel data) Y/N_;
* Stream Sensitivity “default” to poor Due to channel alterations from work in channel after flood: Y/N




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

For narrow and broad to very broad valley types (confinement ratio > 4) Typically Riffle-pool and Dune-Ripple Stream Types

Stream Name: Segment I.D:
Location: Date:
Town:
Observers: Elevation: ft.
Organization /Agency: Weather:
Reference Stream Type O Modified Rain Storm within past 7days: Y / N
(If alluvial fan or naturally braided system see Handbook Protocols)
Adiustment P Condition Category
JUStMENT Frocess Reference Good Fair Poor

7.1 Channel Degradation
(Incision)
® Exposed till or fresh substrate

in the stream bed and exposed
infrastructure(bridge footings)

® New terraces or recently
abandoned floodplains.

® Headcuts, or nickpoints that
are 2-3 times steeper than typ-
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.

® Bars with steep faces, usually
occurring on the downstream
end of a bar.

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<1.2
and
Entrenchment ratio > 2.0

O Incision Ratio >12<14
and
Entrenchment ratio > 2.0

O Incision Ratio >14<20
and
Entrenchment ratio > 2.0

O incision ratio >2.0
OR
Entrenchment ratio < 2.0

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

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

O Riffles or dunes may appear
incomplete; bed profile domi-
nated by runs.

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

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

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

O Significant human-caused
change in channel confinement
enough to change valley type,
but still unconfined.

O Human-caused change in
valley type, unconfined or
narrow changed to confined.

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

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

O Evidence of significant
historic channel straightening,
dredging, gravel mining and/or
channel avulsions.

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

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

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

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

O Major existing flow altera-
tions, greater flows and/or
reduction of sediment load.

Score: Historic O
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7.2 Channel Aggradation

® Shallow pool depths.

® Abundant sediment deposition
on point bars and mid-channel
bars and extensive sediment
deposition at obstructions,
channel constrictions, and at
the upstream end of tight me-
ander bends. Islands may be
present.

® Most of the channel bed is
exposed during typical low
flow periods.

® High frequency of debris
jams.

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

** This parameter may be a
difficult to infeasible to evaluate
in ripple-dune stream types

Stream Type Departure O
Type of STD:

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

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

O Single to multiple mid-
channel or diagonal bars pre-
sent. Minor depositional fea-
tures typically less than half
bankfull stage in height.

[ Multiple unvegetated mid-

channel or diagonal bars present.

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

[ Multiple unvegetated mid-
channel or diagonal bars pre-
sent splitting or braiding flows
even under low flow condi-
tions.

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

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

Sediment feels soft underfoot.

O Low width/depth ratio
< 20 for C or B type channels
< 10 for E type channels

O Low to moderate Wid ratio
>20 < 30 for C or B channels
>10 < 12 for E channels

O Moderate to high W/d ratio
>30 < 40 for C or B channels
>12 < 20 for E channels

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

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

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

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

[ Major existing flow altera-
tions, extreme reduction in
flows and / or increase in sed-
iment load.

[J No human-made con-
strictions causing upstream
deposition.

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

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

[ Human-made constrictions
significantly smaller than
bankfull width, causing exten-
sive upstrm / dwnstrm deposi-
tion and flow bifurcation.

Score: Historic O
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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 veg-
etation holding soils together.

® 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
bank that appear as cracks
parallel 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.

O Low width/depth ratio
< 20 for C or B type channels
< 10 for E type channels

[ Low to moderate Wid ratio
>20 < 30 for C or B channels
>10 < 12 for E channels

O Moderate to high W/d ratio
>30 < 40 for C or B channels
>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
at the riffle section. Negligible
bank overhangs, fracture lines
at top of banks, leaning trees or
freshly exposed tree roots.

J Minimal to moderate scour
and erosion at the base of both
banks at the riffle section.
Some overhangs, fracture lines
at top of banks, leaning trees
and freshly exposed tree roots.

O Moderate to high scour and
erosion at the base of both banks
at the riffle section. Many bank
overhangs, fracture lines at top

of banks, leaning trees and fresh-

ly exposed tree roots.

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

[T ncision Ratio >1.0<1.2
and
Entrenchment ratio > 2.0

O incision Ratio >12<14
and
Entrenchment ratio > 2.0

[ incision Ratio >14<20
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 stage in
height.

O Single to multiple mid-
channel or diagonal bars pre-
sent. Minor depositional fea-
tures typically less than half
bankfull stage in height.

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

O Multiple unvegetated mid-
channel or diagonal bars pre-
sent splitting or braiding flows
even under low flow condi-
tions.

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

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

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

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

Score: Historic O
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7.4 Change in Planform

® Flood chutes or neck cut-offs
may be present.

® Channel avulsions may be
evident or impending.

® Change or loss in bed form
structure, sometimes resulting
in a mix 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 me-
ander bend. Pools are located
on downstream third of the
concave bends. Riffles are at
the cross-over between the
pools on successive bends.
During planform adjustments,
the thalweg may not line up
with or follow this pattern.

As a result of the lateral ex-
tension of meander bends, ad-
ditional deposition and scour
features may be in a channel
length typically occupied by a
single riffle-pool sequence.

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

O Low to 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-offs and 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.

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

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

O Historic or active flood
chutes crossing inside of mean-
der bends, evidence of channel
avulsion, islands, and
unvegetated mid-channel, delta,
or diagonal bars.

O Active large flood chutes
crossing inside of most mean-
der 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 in the chan-
nel length typically occupied
by a single riffle-pool se-
quence. Thalweg lined up with
planform.

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

O Additional large deposition
and scour features in the channel
length typically occupied by a
single riffle-pool sequence.
Thalweg not lined up with
planform.

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

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

1 Minor to moderate altera-
tion of channel planform
and/or width of the floodprone
area resulting from floodplain
encroachment, channel
straightening, 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 of the
floodprone area resulting from
recent and extensive floodplain
encroachment, dredging,
and/or channel straightening.

O Human-made constrictions
causing only negligible up-
stream deposition.

O Human-made constrictions
smaller than floodprone width,
causing minor to moderate

upstrm / downstrm deposition.

[ Human-made constrictions
significantly smaller than
floodprone width, causing major
upstrm / downstrm deposition.

[0 Human-made constrictions
significantly smaller than
bankfull width, causing exten-
sive and major upstrm /
downstrm deposition and flow
bifurcation.

Score: Historic (1
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7.5 Channel Adjustment Scores — Stream Condition — Channel Evolution Stage

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

Channel Adjustment Processes:

7.7 Stream Sensitivity: Very Low / Low / Moderate / High / Very High / Extreme
* Channel Condition “default” to poor — significant flood damage (not able to get accurate channel data) Y/N ;
* Channel Condition default to poor - Due to channel alterations from work in channel after flood: Y/N
* Stream Sensitivity “default” to poor — significant flood damage (not able to get accurate channel data) Y/N_;
* Stream Sensitivity “default” to poor Due to channel alterations from work in channel after flood: Y/N




| VT RAPID GEOMORPHIC ASSESSMENT -----

PLANE BED STREAMS

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

Reminder: This RGA form should only be used on streams which are plane bed systems by reference. Many existing plane bed streams in Vermont represent a departure from another stream type.

Stream Name: Segment 1.D:
Location: Date:
Town:
Observers: Elevation: ft.
Organization /Agency: Weather:
Reference Stream Type ] Modified Rain Storm within past 7days: Y / N
(If alluvial fan or naturally braided system see Handbook Protocols)
. Condition Category
Adjustment Process Reference Good Fair Poor

7.1 Channel Degradation
(Incision)

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

® New terraces or recently
abandoned floodplains.

® Headcuts, or nickpoints that
are 2-3 times steeper than typ-
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.

O 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 >1.0<1.2
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

O incision ratio >14<20
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

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

1 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 changeto a
narrowly confined valley type.

[J No evidence of historic or
present channel straightening,
gravel mining, dredging and/or
channel avulsions.

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

O Evidence of significant
historic channel straightening,
dredging, gravel mining and/or
channel avulsions.

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

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

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

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

O Major existing flow altera-
tions, greater flows and/or
reduction of sediment load.
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7.2 Channel Aggradation

® Very 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 con-
strictions, and at the upstream
end of tight bendways. Is-
lands may be present.

® Most of the channel bed is
exposed during typical 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 [
Type of STD:

[ Minor side, point or delta
bars present. Minor deposi-
tional features typically less
than half bankfull stage in
height.

O Single to multiple mid-
channel or diagonal bars pre-
sent. Minor depositional fea-
tures typically less than half
bankfull stage in height.

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

[ Multiple unvegetated mid-
channel or diagonal bars pre-
sent splitting or braiding flows
even under low flow condi-
tions.

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

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

O Large increase in fine grav-
el/sand substrates that may com-
prise over 70% of the sediments.
Fine sediment feels soft under-
foot.

O Homogenous fine grav-
el/sand substrates may com-
prise over 90% of the sedi-
ments. Fine sediment feels soft
underfoot.

O Low width/depth ratio
W/d <20

O Low to moderate Wid ratio
W/d >20 < 30

[ Moderate to high W/d ratio
W/d >30 < 40

O High width/depth ratio
W/d >40

1 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 sediment
working through reach, seen as
enlarged bars.

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

O Major existing flow altera-
tions, extreme reduction in
flows and / or increase in sed-
iment load.

[J No human-made con-
strictions causing upstream
deposition.

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

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

[ Human-made constrictions
significantly smaller than
bankfull width, causing exten-
sive upstrm / dwnstrm deposi-
tion and flow bifurcation.
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Adjustment Process

Condition Category

Reference Good Fair Poor
. . O Low width/depth ratio [ Low to moderate W/d ratio | [ Moderate to high W/d ratio O High width/depth ratio
7.3 Widening Channel Wid < 20 Wid >20 < 30 W/d >30 < 40 W/d >40

® Active undermining of bank
vegetation on both sides of the
channel; many unstable bank
overhangs that have little veg-
etation holding soils together.

® 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
bank that appear as cracks
parallel 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 lines at top of banks,
leaning trees or freshly ex-
posed tree roots.

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

O Moderate to high scour and
erosion at the base of both
banks. Many bank overhangs,
fracture lines at 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. Con-
tinuous bank overhangs, frac-
ture lines at top of banks, lean-
ing trees and freshly exposed
tree roots.

[T incision Ratio >1.0<1.2
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 >14<20
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

[ Minor side, point or delta
bars present. Minor deposi-
tional features typically less
than half bankfull stage in
height.

O Single to multiple mid-
channel or diagonal bars pre-
sent. Minor depositional fea-
tures typically less than half
bankfull stage in height.

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

O Multiple unvegetated mid-
channel or diagonal bars pre-
sent splitting or braiding flows
even under low flow condi-
tions.

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

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

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

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

® Flood chutes may be present.

® Channel avulsions may be
evident or impending.

® Change or loss in bed form
structure, sometimes resulting
in a mix of plane bed and rif-
fle- 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 Low to moderate lateral
bank erosion on outside bends,
may include minor change in
sinuosity within the reach.

O 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.

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

O Historic or active flood
chutes crossing inside of bends,
evidence of channel avulsion,
islands, and multiple
unvegetated 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.

1 Minor to moderate altera-
tion of channel planform
and/or width of the floodprone
area resulting from floodplain
encroachment, channel
straightening, or dredging.

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

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

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

] Human-made constrictions
smaller than floodprone width,
causing minor to moderate

upstrm / downstrm deposition.

[ Human-made constrictions
significantly smaller than
floodprone width, causing major
upstrm / downstrm deposition.

[J Human-made constrictions
significantly smaller than
bankfull width, causing exten-
sive and major upstrm /
downstrm deposition and flow
bifurcation.
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7.5 Channel Adjustment Scores — Stream Condition — Channel Evolution Stage
___Condition | Reference | Good | Fair | | Poor _ |  g7p* 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 / Very High / Extreme
* Channel Condition “default” to poor — significant flood damage (not able to get accurate channel data) Y/N ;
* Channel Condition default to poor - Due to channel alterations from work in channel after flood: Y/N
* Stream Sensitivity “default” to poor — significant flood damage (not able to get accurate channel data) Y/N_;
* Stream Sensitivity “default” to poor Due to channel alterations from work in channel after flood: Y/N
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