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STATE OF VERMONT

AQUAFOR BEECH

DIAGNOSTIC GEOMORPHIC SURVEY
VERMONT CREEKS

RAPID GEOMORPHIC ASSESSMENT

Table 1. Rapid Geomorphic Assessment Form

FORM/
PROCESS

GEOMORPHIC INDICATOR

PRESENT FACTOR

No.

Description

No Yes VALUE

Evidence of
Aggradation

(AD)

Lobate bar

Coarse material in riffles embedded

v
v/

Siltation in pools

Lt

Medial bars

Accretion on point bars

<

Poor [ongitudinal sorting of bed materials

Deposition in the overbank zone

V\{ =
/
\\j/

Evidence of
Degradation
{dD

Exposed bridge footing(s)

Exposed sanitary/storm sewer/pipeline/etc.

Elevated stormsewer outfall(s)

Undermined gabion baskets/concrete aprons/etc.

Scour pools d/s of culverts/stormsewer outlets

Cut face on bar forms

s

Head cutting due to knick point migration

Terrace cut through older bar material

Suspended armor layer visible in bank

Channel worn into undisturbed overburden/bedrock

SN

Evidence of
Widening
(WD

Fallen/leaning trees/fence posts/etc.

Occurrence of Large Organic Debris

Exposed tree roots

Basa! scour on inside meander bends

Basal scour on both sides of channel through riffle

DB WM =2]O0O |00~ DO | W R =] 0| O I 3] BRI =

Gabion baskets/concrete walls/farmor stone/etc. out
flanked :

Length of basal scour >50% through subject reach

AR ERSRARES
[0

Exposed length of previously buried pipe/cable/etc.

Fracture lines along top of bank

Exposed building foundation

Evidence of
Planimetric
Form

Adjustment

(P

Fommation of cute(s)

Evolution of single thread channel:to multiple channel

Evolution of pool-rifite formn to low bed relief form

N

Cutoff channel(s)

Fomation of island(s)

S NG N

DN = O]w]|oo]~

Thalweg alignment out of phase with meander geometry

7

Bar forms poorly formed/reworked/removed

STABILITY INDEX (SI) = (Al+DIH+WI+P1)/m
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STATE OF VERMONT DIAGNOSTIC GEOMORPHIC SURVEY
AQUAFOR BEECH VERMONT CREEKS

GEOMORPHIC INDICATORS OF

BANK EROSION PROCESSES
Table 2. Field Indicators of Bank Erosion Processes
INDICATOR Present
Shear Dominated Fluvial Forms
1. Smoothed banks remaining after the passage of a flood flow
2. Frequent bank overhangs along the length of the channel (may have sLtanht tension
cracks parallel to but set back from the top of bank)
3. Cantilever failure of the banks resulting in largely intact blocks of bank material lying at
the bank toe (often grasses continue to grow on the block)
Falling Stage Dominated Fluvial Forms
4. Deep seated failures, typically occur as rotation slumps, arc shaped bank cross-section
profile
5. Arc shaped plan form (may have arc shaped tension cracks in the tableland near the top
of bank but set back further from the edge of bank than noted for surficial failures
6. Failure material in the form of a slurry (bank materials having lost their original
structure)
Non-Fluvial Processes
Physical Weathering 7. Expansion-Contraction, e.g. frecze-thaw/wet-dry: cracks and
sloughing of a thin veneer of surficial material
8. Ice gouging/plucking: e.g. striations-groves in bank material /
fractured
9. Cavitation pressure: e.g. concave form of riser portion of
knickpoint
10. Soil piping: e.g. multiple small diameter tunnels (pockets)
extending into the bank — often form a row along the interface
between two stratigraphic units
Bio-Weathering 11. Livestock trampling of banks/cropped grasses amounts taller
weeds
12. Borrowing animals
Chemical Weathering 13. Presence of solutional forms
Aeolecan Weathering 14, Dunes, ripples, drift features
Pluvial Weathering 15. Pot marks and rivalets down bank face
PROJECT. No.: 68003 STATE OF VERMONT Cc-3




STATE OF VERMONT
AQUAFOR BEECH

DIAGNOSTIC GEOMORPHIC SURVEY
VERMONT CREEKS

HYDRAULIC GEOMETRY

Table 3. Bankfull Depth

Indicator

Left Bank

Right Bank

Sub-Inset | Inset

Active

Sub-Inset | Inset

Active

Top-of-Bank

Inflection Point

Terrace

Change in Bar Matenal

Top of Point Bar

Presence of Lichens

‘Water Stains

Wormbholes

Bird Nests

Animal Burrows

Other

DISCHARGE MEASUREMENTS

Table 4 Manning’s Roughness Coefficient

X t v A Q
(m) (sec) (m/s) (m®) (m*/s)
Measured Predicted
Figure 1. Low Flow Channel Cross-Section Profile
PROJECT. No.: 68005 STATE OF VERMONT C-4




STATE OF VERMONT DIAGNOSTIC GEOMORPHIC SURVEY
AQUAFOR BEECH VERMONT CREEKS

CHANNEL PLAN FORM GEOMETRY

Figure 2. Planimetric Form Sketch
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STATE OF VERMONT DIAGNOSTIC GEOMORPHIC SURVEY
AQUAFOR BEECH VERMONT CREEKS
LONGITUDINAL PROFILE

Table 5. Longitudinal Survey Data

Obs | Horizontal Vertical Water Oeq’{\—\ Comment
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STATE OF VERMONT

AQUAFOR BEECH

DIAGNOSTIC GEOMORPHIC SURVEY
VERMONT CREEKS

CROSS-SECTION ORDINATES

Table 6. Cross-Section Survey Data
Obs | Horizontal Vertical Water Comment
No.: | Distance (Z) | Distance (Y) | Level (WL)
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-\ | YL whaa g LEFT GSaM TEIRAE LR
0 © VOL LY
a | =+ \$)L9% Gnd e Brek
. A\ Vv ol of  Left @Al
> - Vs \o b T3S ST o SOt A Bankbioe
s 12 AS TN Eowe o VEeetimy M b (Aa0e Reatv
= 50 N LY LTIV oF AU
& + BT AR A LT NEheTheey  (LAERY.
1 AL AR EORE ok VRTeR
% A+ M\ Mo OAMINE
9 Yy ANAY TWRLAAE (A )
Yo +L YR Eoke o Liftel | Combus B
1\ 457 woaLs ERNE F CMINE
Vi | «Sh AW BT ¢ STeep B
5 *S% ). Bvs EOLE & ANV |
™ +;0 oL\ 2one ve DILRSORS
19 + Qo 013 Loy oF LAMA o [SpNREYLL
\y + 71\ B Epbe  of  Ble TIES .
1 - AR N
% 1% WLHe
SN VLD By~ 2N oanpe T LRLLE QoW
PROJECT. No.: 68003 STATE OF VERMONT C-7




STATE OF VERMONT DIAGNOSTIC GEOMORPHIC SURVEY
AQUAFOR BEECH VERMONT CREEKS

CHANNEL HYDRAULIC PARAMETERS
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STATE OF VERMONT DIAGNOSTIC GEOMORPHIC SURVEY
AQUAFOR BEECH VERMONT CREEKS

SOIL CONSISTENCE: DEFINITION OF TERMS

X1  (STICKNESS): VERY MOIST CONDITION

0 = NON-STICKY Almost no adhesion of soil materials to fingers (Sa)

1 =SLIGHTLY STICKY Soil material adheres to one finger but the other finger remains clean
2 =STICKY Soil material adheres to both fingers and thumb, stretches somewhat
3 = VERY STICKY Soil material strongly adheres to both thumb and finger but bulk of

material remains intact, stretches
4=EXTREMELY STICKY  Soil material preferentially adheres to hand, thumb and finger, soil
material structure becomes incoherent

X2  (PLASRICITY): MOIST CONDITION

0 = NON-PLASTIC No “wire” (thread or bead) can be formed by rolling the material
between the palms of the hands

1 =SLIGHTLY PLASTIC Only short wires (L<1 cm) of ¢ > 2 mm can be formed

2 = PLASTIC Longer wires (2<L<3 cm) of ¢ > 2 mm can be formed

3 =VERY PLASTIC Long wires (L>3 cm) and ¢ <2 mm can be formed and moderate
pressure is required to deform a block of molded materials

4 = EXTREMELY PLASTIC Long wires (L>3 cm) and ¢ <2 mm can be formed and much
pressure is required to deform a block of molded materials

X3 (FIRMNESS): DRY CONDITION

0 =100SE : Soil material is non-coherent (comprised primarily of individual grains)
and finger can penetrate bank casily.

1 = VERY SOFT Soil material is comprised of loose aggregates which crush with gentle

pressure between the thumb and finger (friable), finger penetrates intact
material with moderate pressure.

2=S0FT Moderate thumb and finger pressure required to crush aggregates, finger
penetrates intact material with difficulty (between 1° and 2" joint).

3 =FIRM Strong thumb and finger pressure is required to crush aggrepates and
finger can only dent intact materials.

4 = STIFF Aggregates cannot be broken by thumb and finger pressure and intact

material can only be dented with finger nail.

The above consistence tests are for soil material moisture content at or slightly above the “ficld moisture capacity”
(gravitational water) with the exception of the FIRMNESS test which is a dry soil condition. The tests are not to
particles of diameter equal to or exceeding fine gravel.

GLOSSARY OF TERMS
Cl= Clay Si=Silt Sa = Sand Gr = Gravel Co = Cobble Bo = Boulder
Lm = Loam Al=Allyvinm Rk =Rock Bl = Black Br = Brown Gr = Grey
Bl = Blue Mt=Mottled Ca= Coarse Fn = Fine Md = Medium  Lft = Left
Rht = Right ws = Upstream Mu = Muck M1 = Marl Dt=Detritus  d/s = Downsiieam
1 = boundary shear stress CRT = Critical Pl = Plasticity Index

PROJECT. No.: 68005 STATE OF VERMONT -9




STATE OF VERMONT DIAGNOSTIC GEOMORPHIC SURVEY
AQUAFOR BEECH VERMONT CREEKS
View of Channel Looking u/s Roll No.: 0 Photo No.: o
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STATE OF VERMONT DIAGNOSTIC GEOMORPHIC SURVEY
AQUAFOR BEECH VERMONT CREEKS
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STATE QF VERMONT DIAGNOSTIC GEOMORFPHIC SURVEY

AQUAFOR BEECH VERMONT CREEKS
View of LEET Bank Roll No.: [y Photo No.: [ (5
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STATE OF VERMONT DIAGNOSTIC GEOMORPHIC SURVEY
AQUAFOR BEECH . VERMONT CREEKS

BANK MATERIAL COMPOSITION

Table 7. LEFT Side (View looking u/s)

Unit | SCORE PARTICLE SIZE (%) Soil Class PI TERT
No.:

X1 |X2 X3 |y |Gr [Sa [Si [Cl

1 |2 T ly Slin bk S dnduerng

Figure 3. Bank Profile: LEFT Bank
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STATE OF VERMONT DIAGNOSTIC GEOMORPHIC SURVEY
AQUAFOR BEECH VERMONT CREEKS

View of RIGHT Bank Roll No.: | \o ! Photo No.: . [
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STATE OF VERMONT DIAGNOSTIC GEOMORPHIC SURVEY
AQUAFOR BEECH VERMONT CREEKS

BANK MATERIAL COMPOSITION CONT’D

Table 8. RIGHT Side (View looking u/s)

Unit | SCORE PARTICLE SIZE (%) Soil Class Pl TeRT
No.:
Xl [X2 X3 |Gr |Sa Si Cl
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STATE OF VERMONT
AQUAFOR BEECH

[
-

Y

DIAGNOSTIC GEOMORPHIC SURVEY
VERMONT CREEKS

BED MATERIAL COMPOSITION

- Table 9. Substrate Composition: Transect [

XMt iags vn

OBS

Matenal

Location | Particle Size OBS | Material | Location | Particle Size

No. | Type No.: | Type
{ h 1 w h
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STATE OF VERMONT
AQUAFOR BEECH

DIAGNOSTIC GEOMORPHIC SURVEY

VERMONT CREEKS

BED MATERIAL COMPOSITION CONT’D

Table 10. Substrate Composition: Transect 2

Neweed W YS AL

OBS | Material | Location | Particle Size OBS | Material { Location | Particle Size
No. | Type No.: | Type
{ w h | w h
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3 A0 [7z9 18 |38 g Mo [0
4 SS1IBA AN 139 S0 | WY 60
5 AN ESEREEED 190 (6.0 195
6 , Lo [3s | 2N (41 Ho |20 A
7 e D& [N | \S |42 &[0 e RS
8 ! “NO 1T Go |l W 143 $s |35 [1.S
9 .0 [ 9L UL [ 44 T |12S W2
10 SS | 4o |38y |45 Vo [l %S
11 DN [\ 46 Lug a7 e
12 121 0% | O |47 Ay | VWO [eTT
13 O | OSOM |48 17 (2% AT
14 Lo | VLTV 149 5= 48 |30
15 G.§ ol O8 |50 S0 |20 2%
16 Tams] 64 | OL | O |51 Ky =3 A A&
17 ' o102 o3 |52 wonr 1A 14D A8
18 Oy |1 | 2 |53 Z0 AT |45
19 WD <>V [0 |54 5o B A5
20 VL Ton 108 |55 1.0 A8l |2
21 W [0 [0S (56 22 |40 Ao
22 Qe e | 17 157 O o A7
23 Lo [ 325 |77 |58 717 |45 |12
24 05 [755 [1.5 159 a4 Dy
25 LA [3Y 13D |60 ~F rEF (1.5
26 ol 1% L6l , .0 |O% 105
27 4O 150 ba |62 K3 ) 2S5 [\b
28 B MOV |T0 |SO |63 L % 16
29 ' co |25 111 |64 27 AL (1S
30 GO Uo [Hy |65 1D |55 [Ab
31 WO [ [ HY 66 LT AR A0
32 o [ 1785 67 o8 164 O35
33 eS8 [F\wo 30 |68 T LT 105
34 o g D8 L) 169 1L 0 103
35 Vg Ay W | LA |70 O® [6.6 |01

Clltee twliny
PROJECT. No.: 68005 C=-17

STATE OF VERMONT
V) piitoceance - 1L




STATE OF VERMONT DIAGNOSTIC GEOMORPHIC SURVEY

AQUAFOR BEECH VERMONT CREEKS
View of Channel BED Roll No.: ‘0 Photo No.: | &

Notes:
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STATE OF VERMONT
AQUAFOR BEECH

DIAGNOSTIC GEOMORPHIC SURVEY
VERMONT CREEKS

PARTICLE DISTRIBUTION PARAMETRICS

PEBBLE COUNT MASS CURVE &
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STATE OF VERMONT
AQUAFOR BEECH

DIAGNOSTIC GEOMORPHIC SURVEY
VERMONT CREEKS

Table 11. Composition of (Intact Bed Material)

SUBSTRATUM CLASS Degree of Compaction AERIAL
COVERAGE
(%)

Silty-Clay Loose/soft/firm/stiff/cemented

Clayey-Silt Loose/soft/firm/stiff/cemented

Sandy-Silt Loose/soft/firm/stiff/cemented

Silty Sand Loose/soft/firm/stift/cemented

Gravel in Silty-Sand Matrix

Loose/soft/firm/stiff/cemented

Cobbles in Sandy-Gravel Matrix

Loose/imbricated/cemented
Imbeddedness (<25:25-50:>50%)

Boulders & Cobbles in Sandy-Gravel Matrix

Loosg/imbricated/cemented
Imbeddedness (<25;25-50,>50%)

Boulders & Cobbles

Loose/imbricated/cemented
Imbeddedness (<25;25-50:>50%)

Sandstone Soft/Hard
Fractured/Friable
Rock Shale (mudstone- Soft/Hard/
siltstone) Fractured/Friable
Interbedded Shale- Thinly Bedded
Limestone Thickly Bedded
Limestone Massive/Soft/
. Hard/Fractured
Metamorphic/Tgneous Massive
Fractared
Figure 5. Sketch Of Bed Transect
PROJECT. No.: 68005 STATE OF VERMONT C-20




STATE OF VERMONT DIAGNOSTIC GEOMORPHIC SURVEY
AQUAFOR BEECH VERMONT CREEKS

Special Features Roll No.: [ 7] Photo No.: [_—]

Notes:
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STATE OF VERMONT DIAGNOSTIC GEOMORPHIC SURVEY

AQUAFOR BEECH VERMONT CREEKS
Large Organic Debris
Quantity
L>Wns= W\ m
No. of Pieces  0-50mu/s:Nys | .S 0-50md/s:Nps| &
TOtaL N= NU!S"**NDJ'S A\
Number,Ni _:. N a_‘_ J-:_ _'s_ s .1 =T 2 1’1 12 [ 3] 4] 1s]16] 17 18] 19| 20 | 28 | 22 | 23 | 24
X (hwfs, ~d/s) [FAIRH[RT [EE R3]S fek [T TR [
Orientation
Perpendicular
Obtuse | ]V V| ]
Parallel v WA Vi ul WV
Location
Instream v S| V4
On Bank v V|V VIV
Overbank | A V|V ]/ [ vV ViV

Debris Jams

Quantity

No.of Jams  0-50mw/s : Myss 0-50m d/s : Mpys | 1

N
Total, M= MU/S+MD]S N

1 2 3 4 5 L3 7 & 3 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Number, M; |+ [

X (+u/s, ~d/s) VH|SY

Function

SedimentTrapping [/

Ds< 1/4 Dpyg

Ds=1/4101/2

Ds=1/2 to 3/4

Ds=3/4to01

Span

s Complete

Side Vent

Under Flow |\ [

Over Flow

s Incomplete

1/4 Wi

1/4 to 1/2 Wi

Age

Very Young

Recent

Moderate |\ |/

014

Integrity

Very Solid

Solid

Moderate |\ [/

Weak
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STATE OF VERMONT
AQUAFOR BEECH

PIAGNOSTIC GEOMORPHIC SURVEY

VERMONT CREEKS

Bankfull Measurements

Location

Bankfull

Inset

Water

Level

War (F0)

Derr ( £1)

D ({‘Y\

Wwi (F0)

D, (£

Wins (‘Q%\J
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16
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I
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0D At
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s

0
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Uy,
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4
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2ok

SoN

S

L)

AR

Riffle Lines

Number, K;

th
L)

10 11

12 14 15 16

17 13 20

F13

2 23 24

X (+/s, -:d/s)

%)

N -

ALY

| e

CHR

O e

AT TN

Complete
Riffle Line

Orientation

Diagonal

Perpendicular

V-Shape

Complex

Partial Riffle
Line

1/4 Wins

1/4 - 1/2 Wins

1/2 - 3/4 Ws

v/
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APPENDIX F
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SITE BY SITE

SUMMARY OF
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LONGITUDINAL PROFILE :
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