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Program Goal: achieve an economically and ecologically
sustainable relationship between human investnaes
the dynamics of rivers.

Working with (not against) e Al 2 Ay
fluvial processes and using i Lo (b
avoidance strategies, e 5
to maximize:

U property protection
U water quality
U ecosystem integrity
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Analyze stream sensitivity and departures from equilibrium &
consequences of an uneven stream energy / sediment distributio




VT ANR Stream Geomorphic Assessment Program

Watershed Phase 1

Land use, Riparian,
Channel and Floodplain
Modifications

Reache$ Phase 2

Condition - Departure
Adjustments Evolution
Sensitivity - Rate

Sitesi Phase 3

Hydraulics
Sediment Transport

Habitat Assessment

Bridge/Culvert/Dam



73.5% Assessed Streams in Disequilibrium
Lacking Access to a Floodplain

Stage
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Madification of watershed inputs, channels & floodplains Geomorphic
—_— response begins
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11 36.6% —  — — f with bo_u.ndary
conditions

Developing new

IV  14.7% T /L flood plain
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After Schumm, et.al.




On average 31 4% of Vermont assessed streams
have been historically straightened and channelization.

Stages Il and Il of planform evolutic®

% Channel Straightening

Watershed Size (sg. miles)




Alteration of Hydrologic, Sediment and Large Wood Regimes
Departures in the size, quantity, sorting, ancgtorageof materials

Abandoned, Floodplaln
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DistanceFrom Left Bank (ft)
Stream Name:|Lewis Creek Date:|see notes
Reach #|M22 Town: | STARKSBORO
Segment(D Observers: |see notes
XS #(4 Riffle - I
Elevation StP, ShH(P), Fenns; 10/8/2002. Head
Flodplain | Motes | Distance (ft.) Motes:|riffle. Identified as X5-1in Ph3 at Long Prof
Edits (ft) site M22B completed by RMS. KU added
Rt116, GISLVW -375 15 VW and FPW values in 2007 based on StP
StP notes |LFPW -250 13 notes & Ph3 cross section from 2002
LPIN-LTOH 0 12.85 Elevation Elevation | Wfpa | Channel |Manning's
(LBF?) 4 10.98 Bankfull  ftop of bank  (ft) Slope (%) "n"
(LBF?) 9 10.86 10.5 11.87 400 0.8v 0.042
LBF 21 10.55
23 10.2 Dimensions
27 9 63 54 29 x-section area 154 |d mean
LEW 3 8.96 353 width 3617 |wetP
TW 41 8.36 214 d max 150  |hyd radi
48 8.63 3n bank ht 2296 |wid ratio
54 8.87 400.00 W flood prone area 11.33  |ent ratio
REW 55 8.9
57 10.91 Hydraulics
RTOB-RPI 61 11.83 4.32 velocity (ft/sec)
StP notes |RFPW 150 13 23430 Q Manning's (cfs)
GIS est  |RVW 320 15 0.81 shear stress ((Ibs/ft sq)
/J_EK shear velocity (ft/sec)
0.10 stream power (Ibsift/sec)
6.68 ction factor ufu®
121.03 threshold grain size (mm)

4 Segment Slopes Segment Pebble Counts Segment A X5 eqment S Segment C X5 Segment D XS Dimension Data Converter
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|Pebble Count Worksheet
Stream Hame:| Lewis Creek Date:|see notes |
Reach #1122 Town: | STARKSBORO |
Material| Size Range (mm) | SegA | SegB | SegC | SegD
siticlay o 0.062 Riffle/Step Pebble Count
very fine sand 0.082 0.125
fine =and 0.125 0.25 o A
medium sand|  0.25 05 100% <= =T T = = [T =] =F [T [T ==
coarse sand 05 1 90%, i L
very coarse =and 1 2 80% 4
very fine gravel 2 4 - jy d
fine gravel 4 6 o 0% 7T
fine gravel 6 3 t G0% i 4 i
medium gravel 8 11 E 50% /
medium gravel 11 16 L A
coarse gravel 16 22 E 40% 7 / -
coarse gravel 22 32 E 30% s
very coarse gravel 32 45 o 1
Very coarse gravel 45 64 20% e T N e
small cobble| 64 a0 10% : /; _s ==uil |
medium cobble| 90 128 by RS RN H_T_'_T ,
0% will, 18l lglllly $loldle o b LILIGE Helg JIIIG L 14
large cobble 128 180 I
very large cobble 180 206 0.1 01 Partic] 1SU 100 1000 10000
small boulder| 256 362 article Size (mm) |
zmall boulder 382 512 + PercentltemSegA 4 PercentltemSeg B ¥ PercantltemSeg C I ® Percentltem Seq D
medium boulder 512 1024 Cumulative Percent Seg A Cumulative Segment B Cumulative Percent Seg D Cumulative Percent Seg D
large boulder| 1024 2048 i
very large boulder 2048 40598 Size percent less than (mm) Percent by sulstrate type
bedrock D16 D35 D50 Da4 D95 zilticlay sand grmr-!l cobble boulder bedrock
Total Particles: 0 111 100 117 Segment A |
Segment B 0.109 3.807 10.753 41.063 60.600 0% 32% 65% 4% 0% 0%
Notes:| Pebble counts transferred from Ph3 worksheets. Segment C 0.125 11.463 23341 64000 101 242 2% 23% 5god 16% 0% 0%
Segment D 2 567 15.950 34 356 110.046 164 782 0% 15% 54":{' 0% 1% 0%
|

Reach Incision converts dominate process
from depositional to sediment transport

Threshold Grain Size = 121mm
(Phase 3 verification)




Functioningfloodplains and river corridors create an
Intersection for the protection of public values

| Ecological
Public Safety |ntegrit§J and

and Property | : Fish & Wildlife
Protection = Avoidance Strategies t@ Resource

Protect Floodplains

& Stream Equilibrium




River Corridor Planning
Watershed Strategies:

Drainage and Stormwater Management
Gully and Erosion Control

Floodplain / River Corridor Protection
Buffer Establishment and protection

Reachspecific Protection and
Restoration Projects:

Protect River Corridors

Plant Stream Buffer

Stabilize Stream Bank

Arrest head cuts and nick points

Remove Berms and other constraints to floo o;f}.
and sediment load attenuation

Remove/Replace Structures (e.g. undersized
culverts, constrictions, low dams)

Restore Incised Reach

Restore Aggraded Reach




River Corridor Planning Maps

Watershed Scale Stressors

lydrologic - Land use, stormwater, divisions, flow
regulation, dams

Sediment Load- Land Use, depositional features,

bank erosion, mass failures & gullies,
upstream incision, and tributary rejuvenation

Reach Scale Stressors

Stream Power- Channelization, berms, dredging,

grade controls, encroachments, head cuts,
beaver dams

Boundary Condition - Buffers, grade controls, erosion,
bed/bank materials, snagging, windrowing



SGAT zStream Geomorphic
Assessment Tool

ArcGIS program to index features and
draw belt width-based river corridors

River Corridors are

designed to assist managing
toward, protecting, and restoring
the fluvial geomorphic equilibriumn
condition of Vermont rivers; and t
avoid conflicts between human
Investments and river dynamics Ii
aneconomically and ecologically
sustainable manner.



