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Pavement and Sub-Pavement Analysis

Pavement Analysis

Sub-Pavement Analysis
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Stream Riparian Area Tree and Shrub Species to be Planted

Common Name

Scientific Name

American Basswood
American Beech
American Elm
Bitternut Hickory
Black Oak

Black Walnut
Blackberry

Bur Oak*
Cherrybark Oak*
Chmnkapin Oak
Kentucky Cofieetree
Northern Red Oak
Overcup Oak*
Pignut Hickory

Pin Oak*

Rock Elm

Shagbark Hickory
Sugar Maple

Swamp Chestnut Oak*

Swamp White Oak*
White Oak
Willow Oak*

Tilia americana
Fagus grandifolia
Ulmus americana
Carya cordiformis
Quercus velutina
Juglans nigra
Rubus spp.
Quercus macrocarpa
Quercus pagoda
Quercus muehlenbergii
Gymnocladus dioicus
Quercus rubra
Quercus lyrata
Carya glabra
Quercus palustris
Ulmus thomasii
Carya ovata
Acer saccharum
Quercus michauxii
Quercus bicolor
Quercus alba
Quercus phellos

* Wetland Species

Aquatic Resources
Management

Stream S1A and S1A7
Permit No. 889-0130
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Stream Riparian Species
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Erosion Control

1. Excavate the Trench 2. Place and Stake Straw Bales
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Appendix J Area Mining Method Plans A & B

Oxford Mining Company EID 889-0130 Aquatic Resources Management, LLCPage 88



Strata COAL Tons Stripratio Pit Area acres Total C.Y.

MINE PLAN 5 CO  871,816.6 23.5 150.5 807,237.6
A 5 0B 150.5  20,479,195.9

g X 6 CO  204,645.2 19.2 150.5 189,486.3
6_0B 150.5 3,926,559.4

TOTALS 1,076,461.8 2.7 24,405,755.3

s
X
\ \
X
X
XX
x
7%
-+

X

’7\
<%

Thick MinThick MaxThick Key Thick Key Area acres

3.3 2.0 4.1 3.3 150.5
84.4 53:1 112.5
1.4 0.0 2.3 1.1 110.0
22.3 0.0 91.4
XX PERMIT BOUNDARY

JD STREAMS

BANCROFT MINING AREA A
WKY6 MINING AREA

AUGER ONLY AREA

OXFORD MINING COMPANY - KENTUCKY, LLC

Drawn:RDD |Date:2/14/12 I 0" 1000"
889-0130 NW
J0b:080-002 |Scale: 1= 1ooo| " ™
SURFACE AREA MINING ALTERNATIVE
Drawing:

MINE PLAN A

AA Mine Plans

229 Madison Square Drive
Madisonville, KY 42431
(270) 452-2740

engineering@ermc2.us



Strata COAL Tons Stripratio Pit Area acres Total C.Y. Thick MinThick MaxThick Key Thick Key Area acres
MINE PLAN 5_CO 469,943.9 29.1 87.0 435,133.2 3.1 2.0 3.7 3.1 87.0
B 5 0B 87.0 13,679,029.6 97.4 71.9 112.5
X X 6 _CO 195,632.4 17.9 87.0 181,141.1 1.4 0.1 2.3 1.4 82.7
6_0B 87.0 3,509,697.7 26.5 0.0 91.4
TOTALS 665,576.3 25.8 17,188,727.2
ol X

Xx

XX PERMIT BOUNDARY

X
\ JD STREAMS
X

BANCROFT MINING AREA B

A WKY6 MINING AREA
VS
>’ S

L X\ HIGHWALL MINER ONLY
% X

AN

X
X X

_ _ I OXFORD MINING COMPANY - KENTUCKY, LLC _ _
Drawn:RDD ([Date:2/14/12 0 1000’ 229 Madison Square Drive
Job:080-002 |Scale: 1"= 1000| E;!_-E 889-0130 NW e Madisonville, KY 42431

SURFACE AREA MINING ALTERNATIVE (270) 452-2740
Drawing: i ing@ 2.
AA Mine Plans MlNE PLAN B engineering@ermes.us




Appendix K Soil Characterization Map

Oxford Mining Company EID 889-0130 Aquatic Resources Management, LLCPage 89



Soil Symbol

Soil Name

Be

Belknap silt loam

Ca

Calloway silt loam, 0 to 2 percent slopes

Cg

Clifty gravelly silt loam

Co

Collins silt loam

DAM

Dam

FID

Frondorf-Lenberg complex, 12 to 20 percent slopes

FIE

Frondorf-Lenberg complex, 20 to 30 percent slopes

FIF

Frondorf-Lenberg complex, 30 to 50 percent slopes

SaA

Sadler silt loam, 0 to 2 percent slopes

Sadler silt loam, 2 to 6 percent slopes

Ud

Udorthents

Ve

Vicksburg silt loam

w

Water

WIB

Wellston silt loam, 2 to 6 percent slopes

Wellston silt loam, 6 to 12 percent slopes

Wellston silt loam, 6 to 12 percent slopes, severely eroded

Wellston silt loam, 12 to 20 percent slopes

Wellston silt loam, 12 to 30 percent slopes, severely eroded

Zanesville silt loam, 2 to 6 percent slopes

Zanesville silt loam, 6 to 12 percent slopes

Zanesville silt loam, 6 to 12 percent slopes, severely eroded

Ud

Soils Location Map

Legend

Permit Boundary B FIF

Be
Ca
Cg
Co

SaA
SaB
ud
Ve
w

Muhlenberg

Oxford Mining Company

9
v

889-0130

Oxford

Resource Partners

Reliability Matters

P.O. Box 427, 544 Chestnut Street, Coshoctin, OH 43812

Date: 2/3/2012 Drawn By: CJR

ARM Project #: 080-502

Aquatic Resources

Management
2265 Harrodsburg Rd., Suite 210
Lexington, KY 40504
(859) 388-9595




Appendix L Stream Characterization Data Forms

Oxford Mining Company EID 889-0130 Aquatic Resources Management, LLCPage 90



Habitat Assessment Field Data - Low Gradient Streams, Rapid Bioassessment Protocol, USEPA, Geibel Permit Area, Muhlenberg County, KY.

Para;qeter 1 5 3 4 g 6 7 8 9 10
— Epifaunal Pool P.ool. Sedin?c.nt Channel | C ham'lel C llannle t]::rilllicrv \;reogtz?:]‘o\: Rlpa‘zrzlnne \isig;:twe Seane
Substrate | Substrate | Variabilty | Deposition| Flow | Alterations | Sinuosity 18 | RB RE 7 RE

sla 10 9 10 6 15 13 6 2 2 2 2 5 5 87
sla3 S 6 9 8 13 13 6 5 5 6 6 10 4 96
slas 6 6 S5 3 15 20 7 6 6 B 4 5 5 92
sla6 7 6 8 3 15 20 6 6 6 5 5 5 5 97
slaba g 6 4 5 8 20 6 7 7 6 6 B 4 88
sla6al 3 6 3 6 8 20 6 7 7 6 6 8 8 94
slaba2 4 6 3 3 8 20 6 7 7 4 -4 5 5 82
sla6b 6 6 8 S 15 20 7 4 4 5 5 5 5 95
sla6bl 3 6 2 10 11 20 6 3 3 3 3 10 10 90
sla6b2 2 6 1 10 11 20 7 6 6 5 5 8 8 95
sla6e 6 6 5 5 10 20 6 8 8 5 5 5 5 94
slabel 5 6 3 8 10 20 7 4 4 5 5 5 5 87
sla6c2 1 6 1 2 13 13 6 6 6 4 4 5 5 2
sla7 7 6 6 5 15 13 6 5 2 -+ - & 10 87
sla7a 3 6 1 5 8 11 5 3 3 - 4 5 5 63
sla7b 1 6 2 5 15 13 6 6 6 5 5 10 10 90
sla7c 6 6 1 2 4 11 5 7 i 6 6 4 4 69
sla7d 5 5 3 6 8 20 8 4 4 5 5 5 5 83
sla7e 10 5 13 7 15 15 7 7 7 5 5 2 5 103
sla7el 5 6 3 5 10 20 6 7 7 6 6 5 5 91
sla7e2 1 6 1 1 13 13 6 7 7 6 6 7 P 81
sla7e3 3 0 0 6 10 6 6 7 7 6 6 2 2 61
sla7f 10 6 8 13 18 13 5 4 4 5 5 2 5 98
sla7g 8 6 7§ 8 14 13 5 5 5 S 5 5 8 94
sla7g2 8 6 6 10 13 11 5 5 5 5 5 5 5 89




Stream ID: sla, plot 1

Stream Characterization Data Form
(adapted from Rosgen 1996)

Project: Geibel Date: 11/13/2008 Investigator: AP and RP
Stream Characterization
Flow Regime intermitten Slope <0.02 Stream Order 4
Bankful width 19.2 Bankfull depth 1.7 Width Depth Ratio  11.29411765
Floodplain width ~ 23.7 Terrace depth 6.2 Terrace width 29
Stream Length 3835 Straight length 3348 Sinuosity 1.1
Riparian Vegetaion
Left Bank 100+{t wide: tulip poplar, sycamore, am ¢lm
Right Bank 100+ft wide: Sugar maple, sycamore
Substrate Components
Type Diameter Yo Type Description %
Bedrock Detritus sticks, wood, CPOM 5
Boulder >256 mm Muck-Mud black, FFOM 2
Cobble 64 - 256 mm
Gravel 2 - 64 mm 50
Sand 0.06 - 2mm 40
Silt 0.004 - 0.06mm 10
Clay <().004mm 0
Depositional Features
Describe: Point bars
Meander Patterns
None/Channelized Regular Tortuous Irregular Truncated Unconfined Serolls
Confined Scrolls  Distorted Loops Trreautar we Oxbows

Debris Blockages

None

Infrequent

Modcerate

Numerous  Fxtensive  Domimating

Beaver

Humain

Notes: Logging along south side of stream. Stream historically channelized




Stream 1D: sla, plot 2

Stream Characterization Data Form
(adapted from Rosgen 1996)

Project: Geibel Date: 11/13/2008 Investigator: AP and RP

Stream Characterization

Flow Regime intermitten Slope <0.02 Stream Order 4
Bankful width  18.5 Bankfull depth 2.4 Width Depth Ratio  7.708333333

Floodplain width  21.4 Terrace depth 6.3 Terrace width 28

Stream Length 3835 Straight length 3348 Sinuosity 1.1

Riparian Vegetaion

Left Bank 100+ft wide: slippery clim, black cherry, dogwood, sugar maple, am ¢lm (recent logging)

Right Bank 25 ft wide: Sugar maple, sycamore

Substrate Components

Type Diameter % Type Description Yo
Bedrock 0 Detritus sticks, wood, CPOM 5
Boulder >256 mm 0 Muck-Mud black, FPOM 1

Cobble 64 - 256 mm 0
Gravel 2 - 64 mm 20
Sand 0.06 - 2mm 60
Silt (4.004 - 0.06mm 20

Clay <0.004mm 0

Depositional Features

Describe: Point bars, with few mid channel bars

Meander Patterns

None Channelized Regular Tortuous Irregular Truncated Uncondined Scrolls
Confined Scrolls Distorted Loops Irreguiar w/ Oxbows

Debris Blockages

Nene  Infrequent  Moderate  Numerous  Extensive Dominating  Beaver  Human

Notes: Logging along south side of stream.




Stream 1D: s1a3

Stream Characterization Data Form
(adapted from Rosgen 1996)

Project: Geibel Date: 11/13/2008 Investigator: AP and RP

Stream Characterization

Flow Regime Intermitten Slope <0.02 Stream Order 3
Bankful width 15.2 Bankfull depth 1.2 Width Depth Ratio  12.66666667

Floodplain width 16.6 Terrace depth 4 Terrace width 19

Stream Length 1645 Straight length 1504 Sinuosity 1.1

Riparian Vegetaion

Left Bank 100+ft wide: black cherry, sugar maple, green ash
Right Bank 20 ft wide: american elm, tulip poplar. Soybean ficld beyond trees
Substrate Components

Type Diameter %o Type Description %

Bedrock 0 Detritus sticks, wood, CPOM ]

Boulder >256 mm 0 Muck-Mud black, FPOM 2
Cobble 64 - 256 mm 0
Gravel 2-64 mm 60
Sand 0.06 - 2mm 30
Silt 0.004 - 0.06mm 10
Clay <0.004mm 0

Depositional Features

Descnibe: point bars dominated by sand

Meander Patterns
None/Channelized Regular Tortuous frvegular Truncated Uncontined Scrolls
Confined Scrolls  Dhistorted Loops brrecular w/ Oxbows

Debris Blockages

None  Infrequent  Moderate  Numerous  Fxtensive Dominuting  Beaver  Homuan

Notes:




Stream ID: slaS$, plot |

Stream Characterization Data Form
(adapted from Rosgen 1996)

Project: Geibel Date: 11/13/2008 Investigator: AP and RP

Stream Characterization

Flow Regime Ephemeral Slope <0.02 Stream Order 2
Bankful width 4.7 Bankfull depth 0.5 Width Depth Ratio 9.4
Floodplain width 6.3 Terrace depth 1.6 Terrace width 7.5
Stream Length 1078 Straight length 914 Sinuosity 1.2

Riparian Vegetaion

Left Bank 100+ft wide: LOGGED. Sweetgum, tulip poplar, red maple, japancse honeysuckle

Right Bank  100+ft wide: LOGGED. Sweetgum, tulip poplar, red maple, japanese honeysuckle

Substrate Components

Type Diameter Yo Type Description Yo
Bedrock 0 Detritus sticks, wood, CPOM 20
Boulder >256 mm 0 Muck-Mud black, FPFOM 2
Cobble 64 - 256 mm

Gravel 2 - 64 mm
Sand 0.06 - 2mm 20
Salt 0.004 - 0.06mm 75
Clay <0.004mm 0

Depositional Features

Describe: point bars

Meander Patterns

None-Channelized Regular Tortuous Irregular Truncated Unconfined Scrolls
Confmed Scrolls — Distorted Loops Irregular w/ Oxbows
Debris Blockages
None  Infrequent  Moderate Numerous  Extensive Dominating  Beaver  Human

Notes: Extensive logging on both sides of banks. Temporary logging crossing has disrupted stream
flow. Slash in stream channel.




Stream ID: s1a$, plot 2

Stream Characterization Data Form
(adapted from Rosgen 1996)

Project: Geibel Date: 11/13/2008 Investigator: AP and RP

Stream Characterization

Flow Regime Ephemeral Slope <0.02 Stream Order 2
Bankful width 4.3 Bankfull depth 0.8  Width Depth Ratio 5.375
Floodplain width 6 Terrace depth 2.1 Terrace width 16
Stream Length 1078 Straight length 914 Sinuosity 1.2

Riparian Vegetaion

100+t wide: sugar maple, white oak, red oak, beech, christmas fern, japanese

Left Bank
honevsuckle
_ 100+ft wide: sugar maple, white oak, red oak, beech, christmas fi i
Right Bank £ p ) stmas fern, japanese
honeysuckle
Substrate Components
Type Diameter Yo Type Description %o
Bedrock 0 Detritus sticks, wood, CPOM 5
Boulder >256 mm 0 Muck-Mud black, FPOM 5
Cobble 64 - 256 mm 0
Gravel 2 - 64 mm 20
Sand 0.06 - 2mm 60
Silt 0.004 - 0.06mm 20
Clay <0.004mm 0
Depositional Features
Describe: point bars
Meander Patterns
None/Channelized Regular Tortuous Irregular Truncated Unconiined Scrolls
Conlined Scrolls  Dhstorted TLoops Irregular w/ Oxbhows
Debris Blockages
None  Infrequent  Moderate  Numerous  Extensive  Dominating  Beaver  Human
Notes:




Stream ID: s1a6, plot |

Stream Characterization Data Form
(adapted from Rosgen 1996)

Project: Geibel Date: 171172008 & Investigator: AP and RP
2/4/10
Strecam Characterization
Flow Regime Intermitten Slope Stream Order 3
Bankful width 6.3 Bankfull depth 0.8  Width Depth Ratio 7.875
Floodplain width 12.6  Terrace depth 3.5 Terrace width 22
Stream Length 2497 Straight length 2310 Sinuosity 1.1
Riparian Vegetaion
Left Bank 100+t wide: LOGGED. american elm, sweetgum, sycamore, green ash
Right Bank 25ft wide: Amerian elm, sweetgum
Substrate Components
Type Diameter % Type Description %
Bedrock 0 Detritus sticks, wood, CPOM 5
Boulder >256 mm 0 Muck-Mud black, FPOM 2
Cobble 64 - 236 mm )
Gravel 2 -64 mm 10
Sand 0.06 - 2mm 30
Silt 0.004 - 0.06mm 60
Clay <0.064mm 0
Depositional Features
Describe: point bars. Increased bar development due to siltation from logging
Meander Patterns
None/Channelized Regular Tortuous frregutar Truncated Unconfined Scrolls
Conlined Scrolls  Distorted Loops [rreaular w Oxbows
Debris Blockages
None  Infrequent  Moderate  Numerous  Extensive  Dominating  Beaver  Human

Notes: Recent logging. A lot of slash in stream. Extreme siltation from logging




Stream ID: s1a6, plot 2

Stream Characterization Data Form
(adapted from Rosgen 1996)

L 1171172008 &

ject: Geibel :
Project eibe Date 3/4/10

Investigator: AP and RP

Stream Characterization

Flow Regime Intermitten Slope <0.02 Stream Order 3
Bankful width 7.8 Bankfull depth 1.4  Width Depth Ratio  5.571428571
Floodplain width 9.7 Terrace depth 43 Terrace width 14
Stream Length 2497 Straight length 2310 Sinuosity 1.1

Riparian Vegetaion

Left Bank 100+ft wide: LOGGED. black cherry, dogwood, sweetgum, sassafras, sycamore

Right Bank 25ft wide: Amerian elm, sweetgum, abandoned ag field beyond

Substrate Components

Type Diameter %o Type Description %o
Bedrock 0 Detritus sticks, wood, CPOM 5
Boulder >256 mm 0 Muck-Mud black, FPOM 1

Cobble 64 - 256 mm 0

Gravel 2 - 64 mm 20

Sand 0.06 - 2mm 40

Silt 0.004 - 0.06mm 40
Clay <0.004mm 0

Depositional Features

Describe: point bars. Increased bar development due to siltation from logging

Meander Patterns

None/Channelized Regular Tortuous frregular Truncated Unconfined Scrolls
Confined Scrotls  Distorted Loops Frreoular w/ Oxbows
Debris Blockages
None  Infrequent  Moderate  Numerous  Extensive  Dominating  Beaver  Human

Notes: Recent logging. A lot of slash in stream. Extreme siltation from logging




Stream ID: s1aba

Stream Characterization Data Form
(adapted from Rosgen 1996)

11/11/08 &

Project: Geibel Date: 2/4/2010 Investigator: AP and RP
Stream Characterization
Flow Regime ephemeral Slope <0.02 Stream Order 2
Bankful width 2.8 Bankfull depth 0.6  Width Depth Ratio 4.7
Floodplain width 5.5 Terrace depth 3.5 Terrace width 9.5
Stream Length 345 Straight length 325 Sinuosity 1.1

Riparian Vegetaion

Left Bank 100+t wide: LOGGED, maple, sweetgum, japanese honeysuckle, unknown grass
Right Bank 100+t wide: logged, maple, sweetgum
Substrate Components
Type Diameter %o Type Description Yo
Bedrock 0 Detritus sticks, wood, CPOM 20
Boulder >256 mm 0 Muck-Mud black, FPOM ]
Cobble 64 - 256 mm 0
Gravel 2-64 mm 20
Sand 0.06 - 2mm 30
Silt 0.004 - 0.06mm 50
Clay <0.004mm 0

Depositional Features

Describe:

point bars. Siltation from logging induced erosion.

Meander Patterns

None/Channelized

Debris Blockages

None

Infrequent

Regular
Confined Scrolls

Moderate

Tortuous
Distorted Loops

Numerous

Irregular

Extensive

Truncated Unconfined Scrolls

frreoular wi/ Oxbows

Dommating  Beaver  Human

Notes: Extensive logging. Debris jams from logging slash. Siltation.
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Stream 1D: sla6al

Stream Characterization Data Form
(adapted from Rosgen 1996)

. 11
Project: Geibel Date: /11/08 & Investigator: AP and RP
2/4/10
Stream Characterization
Flow Regime Ephemeral Slope Stream Order ]
Bankful width 3.5 Bankfull depth 0.5  Width Depth Ratio 7
Floodplain width 6 Terrace depth 4 Terrace width 10
Stream Length 494 Straight length 445 Sinuosity 1.1
Riparian Vegetaion
Left Bank 100+t wide:LOGGED, maple
Right Bank 100+ft wide: LOGGED, maple
Substrate Components
Type Diameter Yo Type Description Yo
Bedrock 0 Detritus sticks, wood, CPOM 10
Boulder >256 mm 0 Muck-Mud black, FPOM 2
Cobble 64 - 256 mm
Gravel 2-64mm 10
Sand 0.06 - 2Zmm 40
Silt 0.004 - 0.06mm 50
Clay <(0,004mm 0
Depositional Features
Describe: heavy siltation. Little point bar development
Meander Patterns
None Channetized Regular Tortuous Irregular Truncated tneonlmed Scrolls
Confinced Scrolls Distorted [Loops Irreoular wi Oxhows
Debris Blockages
Nonc  Infrequent  Moderate  Numerous  Extensive  Dominaung  Beaver  Human

Notes: Riparian area extensively logged. Siltation in stream from logging induced erosion.




Stream ID: sla6a2

Stream Characterization Data Form
{adapted from Rosgen 1996)

C11/11/08 &

e: Investigator: AP and RP
2/4/10

Project: Geibel Dat

Stream Characterization

Flow Regime Ephemeral Slope Stream Order 1
Bankful width 3.8 Bankfull depth 0.6  Width Depth Ratio  6.333333333
Floodplain width 5.6  Terrace depth 2.6 Terrace width 11
Stream Length 494 Straight length 445 Sinuosity 1.1

Riparian Vegetaion

Left Bank 100+t wide: LOGGED, maple
Right Bank 100+t wide: LOGGED, maple
Substrate Components
Type Diameter % Type Description %o
Bedrock 0 Detritus sticks, wood, CPOM 10
Boulder >256 mm ] Muck-Mud black, FPOM 3
Cobble 64 - 256 mm 0
Gravel 2 - 64 mm 10
Sand 0.06 - 2mm 40
Silt 0.004 - 0.06mm 50
Clay <0.004mm 0

Depositional Features

Describe: heavy siltation. Little point bar development

Meander Patterns

None Channelized Regular Tortuous Irregular Truncated Unconlined Scrolls
Confined Scrolls Distorted Loops Irrecular wi Oxbhows

Debris Blockages

Nonv  Infrequent Moderate  Numerous  Extensive Dominating  Beaver  Human

Notes: Riparian area extensively logged. Siltation in stream from logging induced erosion.
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Stream 1D:s1a6b

Stream Characterization Data Form
(adapted from Rosgen 1996)

11/12/08 &

- - * l : - :
Project: Geibe Date 2/4/10 Investigator AP and RP
Stream Characterization
Flow Regime Intermitten Slope <0.02 Stream Order 2
Bankful width 9.5 Bankfull depth 1.2 Width Depth Ratio  7.916666667
Floodplain width 13 Terrace depth 5.5 Terrace width 17.8
Stream Length 2879 Straight length 2456 Sinuosity 1.2
Riparian Vegetaion
Left Bank 100+ft: LOGGED. Sweetgum, japanese honeysuckle
Right Bank 100+ft: LOGGED. Sweetgum, japanese honeysuckle
Substrate Components
Type Diameter Yo Type Description %
Bedrock 0 Detritus sticks, wood, CPOM ]
Boulder >256 mm Muck-Mud black, FPOM 3
Cobble 64 - 256 mm
Gravel 2 - 64 mm 45
Sand 0.06 - 2Zmm 40
Silt 0.004 - 0.06mm 10
Clay <0.004mm 0

Depositional Features

Describe:

large point bars (sand and gravel)

Meander Patterns
None/Channelized

Debris Blockages

None  Inlrequent

Regular
Conlined Scrolls

Moderate

Truncated Linconflied Scrolls

Irregular w: Oxbows

Tortuous Irregular
Distorted Loops

Numerous  bxtensive  Dominating Beaver  Human

Notes: riparian area logged.




Stream Characterization Data Form

{adapted from Rosgen 1996)

_11/12/2008 &

Geibel Date: 2/4/2010

Project:

Stream Characterization

Flow Regime [ntermitten Slope <0.02
Bankful width 9.6 Bankfull depth 0.6
Floodplain width 13.7 Terrace depth 5.5
Stream Length 2998 Straight length 2627

Riparian Vegetaion

Left Bank

Investigator:

Stream Order
Width Depth Ratio
Terrace width

Sinuosity

Stream ID: slab6ce

AP and RP

21.6

1.1

100+t wide: LOGGED. Sugar maple, beech, white oak sweetgum

Right Bank

100+ft wide: LOGGED. Sugar maple, beech, white oak sweetgum

Substrate Components

Type Diameter Yo Type Description %
Bedrock Detritus sticks, wood, CPOM 10
Boulder >256 mm 0 Muck-Mud black, FPOM 3

Cobble 64 - 256 mm 3
Gravel 2 - 64 mm 47
Sand 0.06 - 2mm 30
Silt 0.004 - 0.06mm 20
Clay <0.004mm 0
Depositional Features
Describe: point bars.
Meander Patterns
None Channclized Regular Tortuous Irregular Truncated LUnconfined Scrolls

Confined Scrolls  Dhistorted Loops

Irregular w/ Oxbows

Debris Blockages
Notte  Infrequent  Moderate  Numerous  Fxtensive  Dominating  Beaver  Human
Notes:




Stream ID: sla7, plot 1

Stream Characterization Data Form
(adapted from Rosgen 1996)

C11/12/10 &

Project: Geibel :
rojec eibe Date 1/27/10

Investigator: AP and RP

Stream Characterization

Flow Regime Intermitten Slope <(.02 Stream Order 3
Bankful width 13 Bankfull depth 1.1  Width Depth Ratio  11.81818182

Floodplain width 14  Terrace depth 4.7 Terrace width 20

Stream Length 5042 Straight length 4650 Sinuosity 1.1

Riparian Vegetaion

Left Bank abandoned ag field. Sweet gum, green ash, rubus, japanese honesuckle

Right Bank 100+t wide: elm, sugar maple, shagbark, japanise honeysuckle, sassafras

Substrate Components

Type Diameter % Type Description %
Bedrock 0 Detritus sticks, wood, CPOM 4
Boulder >256 mm 0 Muck-Mud black, FPOM 2

Caobble 64 - 256 mm 5
Gravel 2 - 64 mm 50
Sand 0.06 - 2Zmm 35
Silt 0.004 - 0.06mm 10
Clay <0.004mm 0

Depositional Features

Describe: point bars

Meander Patterns

None/Channelized Regular Tortuous Trregular Trancated Unconfined Scrolls
Confined Scrolls  Distorted Loops [rrecular w/ Oxbows
Debris Blockages
None  Infrequent  Moderate . Numerous  Extensive  Dominating  Beaver  Human
Notes:




Stream ID: sla7, plot 2

Stream Characterization Data Form
(adapted from Rosgen 1996)

. 12/10 .
Project: Geibel Date: };2/7/10 & Investigator: AP and RP
Stream Characterization
Flow Regime Intermitten Slope <0.02 Stream Order 3
Bankful width 16.5 Bankfull depth 2.8 Width Depth Ratio  5.892857143
Floodplain width 20.8 Terrace depth 6 Terrace width 27
Stream Length 5042 Straight length 4650 Sinuosity 1.1
Riparian Vegetaion
Left Bank ag field
Right Bank 100+t wide: elm, sugar maple, shagbark, japanise honeysuckle, sassafras
Substrate Components
Type Diameter %o Type Description Yo
Bedrock 0 Detritus sticks, wood, CPOM 4
Boulder >256 mm 0 Muck-Mud black, FPOM 2
Cobble 64 - 256 mm
Gravel 2- 64 mm 50
Sand 0.06 - 2mm 35
Siit 0.004 - 0.06mm 10
Clay <0.004mm 0
Depositional Features
Describe: point bars
Meander Patterns
Nonc/Channelized Regular Tortuous Irregular Truncated Unconfined Scrolls
Confined Scrolls  Distorted Loops Irrcaular w/ Oxbows

Debris Blockages

None  Infrequent  Moderate  Numerous  Fxtensive  Dominating  Beaver  Human

Notes: measurements taken at pool




Stream TD: s1a7a

Stream Characterization Data Form
(adapted from Rosgen 1996)

_11/11/08 &

Project: Geibel Date:
rojec 1be ate 1/26/10

Investigator: AP and RP

Stream Characterization

Flow Regime Ephemeral Slope <0.02 Stream Order 1
Bankful width 3.8 Bankfull depth 1.1  Width Depth Ratio 3.5
Floodplain width 10.4 Terrace depth 6.2 Terrace width 22
Stream Length 319 Straight length 287 Sinuosity 1.1

Riparian Vegetaion

Left Bank abandoned ag field, shurbs. Sweetgum, green ash, elymus, rubus

Right Bank abandoned ag field, shurbs. Sweetgum, green ash, elymus, rubus

Substrate Components

Type Diameter Yo Type Description %o
Bedrock 0 Detritus sticks, wood, CPOM 5
Boulder >256 mm 0 Muck-Mud black, FPOM 1
Cobble 64 - 256 mm 0

Gravel 2 - 64 mm 20
Sand 0.06 - 2Zmm 30
Silt 0.004 - 0.06mm 50

Clay <0.004mm 0

Depositional Features

Describe:

Meander Patterns

None/Channelized Regular Tortuous frregular Truncated Unconfined Scrolls
Confined Scrolls  Distorted Loops Irregular w/ Oxbows
Debris Blockages
None Infrequent  Moderate  Numerous  Extensive  Dominating Beaver  Human

Notes: severe bank erosion. Channelized ditch




Stream ID: s1a7b

Stream Characterization Data Form
{adapted from Rosgen 1996)

11/12/08 &

€ L nmi10 Investigator: AP and RP

Project: Geibel Dat

Stream Characterization

Flow Regime Ephemeral Slope >(.02 Stream Order 1
Bankful width 4.6 Bankfull depth 1.4  Width Depth Ratio 3.3
Floodplain width 8.8 Terrace depth 57 Terrace width 14.8

Stream Length 461 Straight length 445 Sinuosity 1

Riparian Vegetaion

Left Bank 100+1t: sweetgum, eastern red cedar, japanese honeysuckle

Right Bank 100+t: sweetgum, eastern red cedar, japanese honeysuckle

Substrate Components

Type Diameter Yo Type Description Yo
Bedrock 0 Detritus sticks, wood, CPOM 5
Boulder >256 mm 0 Muck-Mud black, FPOM 2

Cobble 64 - 256 mm 5
Gravel 2 - 64 mm 20
Sand 0.06 - 2mm 70
Silt 0.004 - 0.06mm 5
Clay <0.004mm

Depositional Features

Describe: few point bars

Meander Patterns

None/Channelized Regular Tortuous Irregular Truncated Unconfined Scrolls
Confined Scrolls  Distorted Loops Irregular w/ Oxbows
Debris Blockages
None  Infrequent  Moderate  Numerous  Fxtensive  Dominating Beaver  Human
Notes:
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Stream [D: sla7c

Stream Characterization Data Form
(adapted from Rosgen 1996)

. 11/11/08 &
Project: Geibel Date: I i :
j ate: | o610 nvestigator AP and RP
Stream Characterization
Flow Regime Ephemeral Slope <0.02 Stream Order 1
Bankful width 4.6 Bankfull depth 0.8  Width Depth Ratio 5.75
Floodplain width 5.6 Terrace depth 3.2 Terrace width 10.9
Stream Length 319 Straight length 287 Sinuosity 1.1
Riparian Vegetaion
Left Bank 100+ft: LOGGED. Maple, beech, oak, sweet gum
Right Bank 101t forest buffer, sweet gum, maple, rubus. Ag field beyond buffer
Substrate Components
Type Diameter Yo Type Description Yo
Bedrock 0 Detritus sticks, wood, CPOM 5
Boulder >256 mm Y Muck-Mud black, FPOM 1
Cobble 64 - 256 mm
Gravel 2 - 64 mm
Sand 0.06 - 2mm 20
Silt 0.004 - 0.06mm 75
Clay <0.004mm 0
Depositional Features
Describe: few point bars
Meander Patterns
None/Channelized Regutar Tortuous [rregutar Truncated Uncontined Scrolls
Conflined Scrolls  Distorted Loops Irregular wi Oxbows
Debris Blockages
Nonc  Infrecquent  Moderate  Numecrous  Extensive  Dominating  Beaver  Human

Notes: Channelized ditch




Stream 1D: sla7d

Stream Characterization Data Form
{adapted from Rosgen 1996}

C11/13/08 &

e: Investigator: AP and RP
1/26/10

Project: Geibel Dat

Stream Characterization

Flow Regtme Ephemeral Slope >0.02 Stream Order 1
Bankful width 2.9 Bankfull depth 0.7  Width Depth Ratio 4.1
Floodplain width 4.3 Terrace depth 53 Terrace width 13
Stream Length 435 Straight length 343 Sinuosity 1.3

Riparian Vegetaion

Left Bank 100+ft: LOGGED. Sugar maple, dogwood, sweetgum, sassafras, japanese honeysuckle

Right Bank 100-+ft: LOGGED. Sugar maple, dogwood, sweetgum, sassafras, japanese honeysuckle

Substrate Components

Type Diameter Yo Type Description %
Bedrock 0 Detritus sticks, wood, CPOM 5
Boulder >256 mm 0 Muck-Mud black, FPOM 3

Cobble 64 - 256 mm 0

Gravel 2 - 64 mm 10
Sand 0.06 - 2Zmm 20
Silt 0.004 - 0.06mm 70

Clay <(.004mm 0

Depositional Features

Describe: few point bars

Meander Patterns

None/Channelized Regular Tortuous Irregular Truncated Unconlined Scrolls
Conlined Scroils  Distorted Loops Irregular w/ Oxbows
Debris Blockages
None  Infrequent  Moderate  Numerous  Extensive  Dominating  Beaver  Human

Notes: incised channel




Stream D sla7e

Stream Characterization Data Form

(adapted from Rosgen 1996)

Project: Geibel Date: 1/26/2010 Investigator: AP and RP
Stream Characterization
Flow Regime Ephemeral Slope <0.02 Stream Order 2
Bankful width 4.8 Bankfull depth 0.9 Width Depth Ratio  5.333333333
Floodplain width 7.3 Terrace depth 2.5 Terrace width 7.8
Stream Length 716 Straight length 604 Sinuosity 1.2

Riparian Vegetaion

Left Bank ag field
Right Bank 100+ft: LOGGED. Maple, sweetgum, elm, japanese honeysuckle
Substrate Components
Type Diameter Yo Type Description %
Bedrock 0 Detritus sticks, wood, CPOM 5
Boulder >256 mm Muck-Mud black, FPOM o)
Cobble 64 - 256 mm
Gravel 2 - 64 mm 10
Sand 0.06 - 2mm 40
Silt 0.004 - 0.06mm 50
Clay <0.004mm 0

Depositional Features

Describe:

point bars. Siltation

Meander Patterns

None/Channelized Regular

Confined Scrolls

Debris Blockages

None  Infrequent

Moderate

Tortuous Irregular Truncated Unconfined Scrolls

Distorted Loops Trregular w/ Oxbows

Numerous Ixtensive  Dominaung  Beaver  Human

Notes: Siltation




Stream ID: sla7el

Stream Characterization Data Form
(adapted from Rosgen 1996)

Project: Geibel Date: 1/26/2010 Investigator: AP and RP

Stream Characterization

Flow Regime Ephemeral Slope >0.02 Stream Order |
Bankfu] width 3.4 Bankfull depth 0.6 Width Depth Ratio  5.666666667
Floodplain width 4.1  Terrace depth 1.9 Terrace width 6.2
Stream Length 1678 Straight length 1588 Sinuosity 1.1

Riparian Vegetaion

Left Bank LOGGED. Few shrubs lelt
Right Bank LOGGED: Few shrubs lell
Substrate Components
Type Diameter Yo Type Description Yo
Bedrock 0 Detritus sticks, wood, CPOM 10
Boulder >256 mm 0 Muck-Mud black, FPOM 2
Cobble 64 - 256 mm 0
(Gravel 2 - 64 mm 0
Sand 0.06 - 2mm 20
Silt 0.004 - 0.06mm 80
Clay <0.004mm 0

Depositional Features

Describe: point bars

Meander Patterns

None/Channelized Regular Tertuous Irregular Truncated Unconfined Scrolls
Confined Scrolls Distorted Loops Irregular w/ Oxbows

Debris Blockages

None  Infrequent  Moderate, Numerous  Extensive  Dominating  Beaver  Human

Notes: Logging. Siltation from logging induced erosion.




Stream ID:
Stream Characterization Data Form
(adapted from Rosgen 1996)
Project: Geibel Date: 1/26/2010 Investigator: AP and RP
Stream Characterization
Flow Regime Ephemeral Slope Stream Order ]
Bankful width 2.4 Bankfull depth 0.4  Width Depth Ratio 6
Floodplain width 5 Terrace depth 1.5 Terrace width 7.6
Stream Length 183 Straight length 160 Sinuosity 1.1
Riparian Vegetaion
Left Bank 100 i LOGGING, amernican eln, black cherry. sugar maple
Right Bank 100+1t: LOGGING. american elm. black cherry, sugar maple
Substrate Components
Type Diameter Yo Type Description Yo
Bedrock 0 Detritus sticks, wood, CPOM 10
Boulder >256 mm 0 Muck-Mud black, FPOM 2
Cobble 64 - 256 mm ]
Gravel 2 - 64 mm
Sand 0.06 - 2mm 20
Silt 0,004 - 0.06mm 80
Clay <0.004mm 0
Depositional Features
Describe: point bars
Meander Patterns
None/Channelized Regular Tortuous Irregular Truncated Unconfined Scrolls
Confined Scrolls  Distorted Loops Irregular w/ Oxbows

Debris Blockages

None  Infrequent  Moderate  Numerous Extensive  Dominating  Beaver  Human

Notes: Siit 5+ inches deep in places




Stream ID: sla7e3

Stream Characterization Data Form
(adapted from Rosgen 1996)

Project: Geibel Date: 1/26/2010 Investigator: AP and RP
Stream Characterization
Flow Regime Ephemeral Slope <0.02 Stream Order 1
Bankful width 2 Bankfull depth 0.3 Width Depth Ratio 6.7
Floodplain width 5.5 Terrace depth 0.6 Terrace width 5.5
Stream Length 561 Straight length 559 Sinuosity i
Riparian Vegetaion
Left Bank abandoned ag field, sweetgum, red maple
Right Bank abandoned ag field, sweetgum, red maple
Substrate Components
Type Diameter Y Type Description Yo
Bedrock Detritus sticks, wood, CPOM 10
Boulder >256 mm Muck-Mud black, FPOM 1
Cobble 64 - 256 mm
Gravel 2 - 64 mm
Sand 0.06 - 2Zmm 20
Silt 0.004 - 0.06mm 80
Clay <0.004mm 0
Depositional Features
Describe: few point bars
Meander Patterns
None/Channelized Regular Tortuous Irregular Truncated Unconfined Scrolls

Confined Scrotls

Debris Blockages

None  Infrequent

Moderate

Distorted Loops [rrecular w/ Oxbows

Numerous  Extensive  Dominating  Beaver  Human

Notes: filled with slash.




Stream ID: sla7f

Stream Characterization Data Form
(adapted from Rosgen 1996)

Project: Geibel Date: 1/26/2010 Investigator: AP and RP
Stream Characterization
Flow Regime Intermitten Slope <0.02 Stream Order 2
Bankful width 7.6 Bankfull depth 1.2 Width Depth Ratio  6.333333333
Floodplain width 10.2  Terrace depth 3.3 Terrace width 17
Stream Length 2590 Straight length 2429 Sinuosity 1.1
Riparian Vegetaion
Left Bank ag field
Right Bank 100+ft: LOGGED
Substrate Components
Type Diameter % Type Description %
Bedrock 0 Detritus sticks, wood, CPOM 5
Boulder >256 mm 0 Muck-Mud black, FPOM 2
Cobble 64 - 256 mm 5
Gravel 2 - 64 mm 45
Sand 0.06 - 2mm 30
Silt 0.004 - 0.06mm 20
Clay <0,004mm 0
Depositional Features
Describe: point bars
Meander Patterns
None/Channelized Regular Tortuous Irregular Truncated Unconfined Scrolls

Contined Scrolls

Debris Blockages

None  Infrequent  Moderate

Dhstorted Loops

Numerous

[rregular w/ Oxbows

Extensive  Dominating

Beaver

Human

Notes:




Stream ID: sla7g

Stream Characterization Data Form
{adapted from Rosgen 1996)

Project: Geibel Date: 1/26/2010 Investigator: AP and RP
Stream Characterization
Flow Regime Intermitten Slope <(.02 Stream Order 3
Bankful width 13.1 Bankfull depth 0.9  Width Depth Ratio  14.55555556
Floodplain width 15.4  Terrace depth 3.9 Terrace width 24.8
Stream Length 313 Straight length 284 Sinuosity 1.1
Riparian Vegetaion
Left Bank abandoned ag field
Right Bank 30 ft of trees, sweetgum, red maple and pasture beyond
Substrate Components
Type Diameter %o Type Description Yo
Bedrock 0 Detritus sticks, wood, CPOM 5
Boulder >256 min 10 Muck-Mud black, FPOM 2
Cobble 64 - 256 mm 10
Gravel 2 -64 mm 50
Sand 0.06 - 2mm 20
Silt 0.004 - 0.06mm 10
Clay <0.004mm 0
Depositional Features
Describe: point bars
Meander Patterns
None/Channelized Regular Tortucus frregular Truncated Unconfined Scrolls

Counfined Scrolls

Debris Blockages

None  Infrequent

Moderate

Distorted Loops hregular w/ Oxbows

sumerous EBxtenstve Dominating Beaver  Human

Notes:




Appendix M Habitat Assessment Form

Oxford Mining Company EID 889-0130 Aquatic Resources Management, LLCPage 91



sla
Habitat HABITAT ASSESSMENT - LOW GRADINET STREAMS
Parameter Optimal SubOptimal Marginal Poor
1. Epifaunal Greater than 50% 30-50% for low 10-30% for low 10% for
Substrate/ for low gradient streams}  [gradient streams) mix of gradient streams) mix of low gradient streams)
Available of substrate favorable for  |stable habitat; well-suited stable habitat; habitat stable habitat; lack of
Cover epifaunal colonization & for full colonization availability less than hahitat is obvious;
fish cover; mix of snags, potential; adequate habitat jdesirable; subsirate substrate unstable or
submerged logs, undercut [for maintenance of frequently disturbed or lacking.
banks, cobble or other populations; presence of removed.
stable habitat & at stage additional substrate in
to allow full colonization form of newfall, but not
potential (i.e., logs/snags  [yet prepared for
that are not new fall and colonization {may rate at
not transient). high end of scale}.
score | 10 [ 0000 0ODODO0O0DO0D MOODOODODOOQOOO
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0O
2. Pool Mixture of substrate Mixture of soft sand, mud Alf mud or clay or sand Hardpan clay of bedrock: no
Substrate materials, with gravel and  |or clay; mud may be bottom: little or no root root mat or vegetation.

Characterization

firm sand prevalent; root
mats and submerged

vegetation common.

dominant; some root mats
and submerged

vegetation present.

mat: no submerged

vegetation.

Score [ 9

000 0O O

O0oo0fdd

O 0

O 00n

20 19 18 17 16

15 14 13 12 11

10 9 8

L 0l
7 6

5 4 3 2 1

0

3. Pool Variability

Even mix of largeshallow,
large-deep, smailshallow,

small-deep pools present.

Maijority of pools
large deep; very

few shallow

Shallow pools much
more prevalent than deep

pools.

Majority of pools small

shallow or pools absent.

score | 0 000 0O0OO0OO0OO0OO0O MOOODODOOOOOO
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
4.Sediment Little or no enlargement Some new increase in Moderate deposition of Heavy deposits of fine
Deposition of islands or point bars bar formation, mostly new gravel, sand or fine material, increased bar
and less than <20% of from gravel, sand or fine sediment on old and new  |development; more than
the bottom affected by sediment; 20-50% of the bars; 50-80% of the 80% of the bottom
sediment deposition. bottom affected; slight bottom affected; sediment |changing frequently; pools
deposition in pools. deposits at obstructions, aimost absent due to
constrictions, and bends; substantial sediment
moderate deposition of deposition.
pools prevalent.
Score | 6 D00 OD0OOOO OJOOOMO O OO

20 19 18 17 16

15 14 13 12 11

10 5 8 7

a0
6 5 4 3 2 1

0

5. Channel Flow
Status

Water reaches base of
both lower banks, and
mimimal amaunt of
channel substrate is

exposed.

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

substrate is exposed.

Water fills 25-75% of the
available channel, andfor
riffle substrates are

mostly exposed.

Very little water in
channel and mostly

present as standing pools.

Score | 15

OO0 000 MO0O00 OO0 00000000




l sla

| 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
lﬁ. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
I Alteration dredging absent or present, usually in areas extensive; embankments or cement; over 80% of

minimal; stream
with normal

pattern.

of bridge abutments;
evidence of past
channelization, l.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not

present.

or shoring structures
present on both banks;
and 40 to 80% of stream
reach channelized and

disrupted.

the stream reach
channelized and disrupted.
Instream habitat greatly
altered or removed

entirely.

O 008o0a0n

OO0~ OO0

Ll

O 0

'Fore I 13

20 19 18 17 16

15 14 13 12 11

10

O000000 0
9 8 7 6 5 4 3 2

1

0

7. Channel

' Sinuosity

The bends in the stream
increase the stream
length 3 to 4 times longer
than if it was in a straight
line. {Note - channel
braiding is ¢considered
coastal plains and other
normal low-lying areas.
this parameter is not
easily rated in these
areas.)

The bends in the stream
increase the stream
length 2 to 3 times longer
than if it was in a straight
line.

The bends in the stream
increase the stream
length 1 to 2 times longer
than if it was in a straight
line.

Channel straight;
waterway has been
channelized for a long
distance.
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0000 o
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15 14 13 12 11

O 000
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8. Bank Stability
{score each bank)
| Note: determine left or

I

Banks stable; evidence
of erosion or bank failure
absent or minimal; little

Moderately stable;
infrequent, smail areas of
erosion mostly healed

Moderately unstable; 30-
60% of bank in reach has

areas of erosion; high

"raw" areas frequently along
straight sections and bends;

Unstable; many eroded areas;

right side by facing potential for future over. 5-30% of bank in erosion potential during abvious bank sloughing;
downstream. problems. <5% of bank reach has areas of floeds. 60-100% of bank has
affected. erosion. erosional scars.
IScore (LB) | 2 O O O 0O O O o g O O
Left Bank 10 9 8 7 6 5 4 3 2 1
hore (RB) | 2 O O O O o O o O O O
b Right Bank 10 9 8 7 6 5 4 3 2 1

9. Vegetative
Protection {score
each bank)

Note: determine left or

| gownstream,

right side by facing

More than 90% of the
streambank surfaces and
immaediate riparian zones
covered by native
vegetation, including
trees, understory shrubs,
or nenwoody
macrophyles; vegetative

disruption through

70-80% of the stream-
-bank surfaces covered
by native vegetation, but
one class of plants is not
not well represented
gisruption evident but not
affecting full plant growth
potential to any great

extent; more than one-

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

height remaining.

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

5 centimeters or less in

average stubble height.




grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturally.

sla

half of the potential plant
slubble height remaining.

Score (LB) | 2 O 0O 0 0O 0 0 g [ O 0O
Left Bank 10 9 8 7 6 5 4 2 1
Score(RB) | 2 I o O 0 L gl Cl 0O 0
Right Bank 10 9 8 7 6 5 4 2 1
10. Riparian Width of riparian zone Width of riparian zone 12-  |Width of riparian zone 6-  |Width of riparian zone <6

Vegstative Zone
Width (score each

>18 meters; human

activities (i.e., parking

18 meters; human

activities have impacted

12 meters; human

aclivities have impacted

meters: little or no riparian

vegetation due to human

bank riparian lots, roadbeds, clear- zone only minimally. zone a great deal. activities.
zone) cuts, lawns, or crops)
have not impacted zone.
Score(LB) | 5 O O o O O 0 o 0O O O
Left Bank 10 9 3 7 5] 5 4 2 1
Score (RB) 5 O 0O 0 . O O O O [
Right Bank 10 9 8 7 6 5 4 2 1

TOTAL SCORE 87




ubstrate/
vailable

T . .
e}
<
1]
=

for low gradient streams)
of substrate favorable for
epifaunal colonizalion &
fish cover; mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat & at stage
to allow full colonization
potential (i.e., logs/snags
that are not new fall and

not transient).

gradient streams) mix of
stable habitat; well-suited
for full colonization
potential; adequate habitat
for maintenance of
populations; presence of
additional substrate in
form of newfall, but not
yet prepared for
colonization (may rate at

high end of scale).

gradient streams) mix of
stable habitat; habitat
availability less than
desirable; substrate
frequently disturbed or

removed.

l sla3

' Habitat HABITAT ASSESSMENT - LOW GRADINET STREAMS

l Parameter Optimal SubOptimal Marginal Poor
| 1. Epifaunal Greater than 50% 30-50% for low 10-30% for low 10% far

low gradient streams)
stable habitat; lack of
habitat is obvious;

substrate unstable or

lacking.
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20 19 18 17 16

15 14 13 12 11

00 oo
10 9 8 7 6

o |

0 0o
4 3 2 10

ﬂ

2. Pool
Substrate

Characterization

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

vegetation commaon.

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

vegetation present.

All mugd or clay or sand
bottom: little or no root
mat: no submerged

vegetation.

Hardpan clay of bedrock: no

root mat or vegetation.
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0000 o

O O o

O 0on0aoag
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=
@

20 19 18 17 16

15 14 13 12 11

|
10 9 8 7 6

5 4 3 2 1 0O

n |

. Pool Variability

Even mix of largeshallow,
large-deep, smallshallow,

small-deep pools present.

Maijority of pools
large deep, very

few shallow

Shallow pools much
more prevalent than deep

pools.

Majority of pools small

shallow or pools absent.

- - .- .

core | 9 ODoooooo00o00d OO0 o00da000dn
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
4.Sediment Little or no enlargement Some new increase in Moderate deposition of Heavy deposits of fine
Deposition of islands or point bars bar formation, mastly new gravel, sand or fine material, increased bar
and less than <20% of from gravel, sand or fine sediment on old and new  |development; maore than
the bottom affected by sediment; 20-50% of the bars; 50-80% of the 80% of the bottom
sediment deposition. bottom affected; slight bottom affacted; sediment |changing frequently; pools
deposition in pools. deposits at obstructions, almost absent due to
constrictions, and bends; substantial sediment
moderate deposition of deposition.
pools pravalent.
8 Dooopopoooo0o 0o O000020 00

20 19 18 17 16

15 14 13 12 11

10 9 8 7

6 5

O
4 2

3 1 0

5. Channel Flow

Status

N - - S .
Q
=]
=
1]

Water reaches base of
both lower banks, and
mimimal amount of

channel substrate is

Water fills >75% of the
avallable channel; or
<25% of channel

substrate is exposed.

exposed.

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

mostly exposed.

Very little water in
channel and mostly

present as standing pools.

IScore |

13

DooogofdogMmOQg 000000800 0oaf
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20 19 18 17 16

sla3

L O Iy S e —

15 14 13 12 11

10 9 8 7 6

5 4 3 2 1

6. Channel Channelization or Some channelization Channelization may be Banks shored with gabicn
Alteration dredging absent or present, usually in areas extensive; embankments  |or cement; over 80% of
minimal; stream of bridge abutments; or shoring structures the stream reach
with normal evidence of past present on both banks; channelized and disrupted.
patiem. channelization, i.e., and 40 to 80% of stream Instream habitat greatly
dredging, (greater than reach channelized and altered or removed
past 20 yr) may be disrupted. entirely.
present, but recent
channelization is not
_ present.
score | 13 00000 0OOMO0O DOODO0OOOOOoOooOoO
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
7. Channel The bends in the stream | The bends in the stream The bends in the stream  |Channel straight;
Sinuosity increase the stream increase the stream increase the stream waterway has been
length 3 to 4 times longer  |length 2 to 3 times longer length 1 to 2 times longer  |channelized for a long
than if it was in a straight  ]than if it was in a straight than if it was in a straight  |distance.
line. {(Note - channel line. line.
braiding is considered
coastal plains and other
normal low-lying areas.
this parameter is not
easily rated in these
areas.)
Score [ 6 D 000000000 0000

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

O 000000
5 4 3 2 1

8. Bank Stability
{score each bank)
Note: determine left or
right side by facing

Banks stable; evidence
of erosion or bank failure
absent or minimal; little
potential for future

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during

Unstable; many eroded areas;
"raw" areas frequently along
straight sections and bends;
obvious bank sloughing;

downstream. problems. <5% of bank reach has areas of floods. 60-100% of bank has
affected. erosion. erosional scars.
Score(LB) | 5 0 0 0 0O 0O O 0O @O 0O 0
Left Bank 10 9 8 7 6 5 4 3 2 1
Score(RB) | 5 O 0O 0O 0O 10O | 0 0 O 0
Right Bank 10 9 8 7 6 5 4 3 2 1

9. Vegetative
Protection {score
each bank)

Note: determine left or
right side by facing
downstream.

More than 90% of the
streambank surfaces and
immediate riparian zones
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption through

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

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

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

5 centimelers or less in
average stubble height.




grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturally.

sla3

half of the potential plant
stubble height remaining.

lcore (LB) | 6 O 0O 0 0 [ o Y w N = N =
Left Bank 10 9 8 7 6 5 4 3 2 1

jcore(RB) | 6 O o 0o d O 0 g 0 O 0O
Right Bank 10 9 8 7 6 5 4 3 2 1

10. Riparian
egstative Zone
idth (score each

Width of riparian zone
>18 meters; hurman

activilies {i.e., parking

Width of riparian zone 12-
18 meters; human

activities have impacted

Width of riparian zone 6-
12 meters; human

activities have impacted

Width of riparian zone <6
meters: little or no riparian

vegetation due to human

| bank riparian lots, roadbeds, clear- zone ohly minimally. zone a great deal. activities.
one) cuts, lawns, or crops}
' have not impacted zone.
'Score (LB) | 10 O O 0O 0O O O O 0O O 0O
Left Bank 10 9 8 7 6 5 4 3 2 1
la:re (RB) 4 O O o O 0O O O 0 O O
Right Bank 10 9 8 7 6 5 4 3 2 1

96

IOTAL SCORE




slas
Habitat HABITAT ASSESSMENT - LOW GRADINET STREAMS
Parameter Optimal SubOptimal Marginal Poor
1. Epifaunal Greater than 50% 30-50% for Jow 10-30% for low 10% for
Substrate/ for low gradient streams)  |gradient streams) mix of gradient straams) mix of  |low gradient streams)
Available of substrate favorable for  Jstable habitat; weli-suited  |stable habitat; habitat stable habitat; fack of
Cover epifaunal colonization & for full colonization availability less than habitat is obvious;
fish cover; mix of snags, potential; adequate habitat  |desirable; substrate substrate unstable or
submerged logs, undercut |for maintenance of frequently disturbed or lacking.
banks, cobble or other populations; presence of removed.
stable habitat & at stage additional substrate in
to allow full colonization form of newfall, but not
potential {i.e., logs/snags  |yet prepared for
that are not new fall and colonization {may rate at
not transient). high end of scale).
Score [ 6 O000000000 OO0O0o0ydO00Ooogn
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
2. Pool Mixture of substrate Mixture of soft sand, mud All mud or clay or sand Hardpan clay of bedrock: no
Substrate materials, with gravel and  |or clay; mud may be bottom: litlle or no root root mat or vegetation.
Characterization firm sand prevalent; root dominant; seme root mats mat: no submerged
mats and submerged and submerged vegetation.
vegetation common. vegetation present.
scoe | 6 OO0 0O OOOQOJO OO0O0ooo

20 19 18 17 16

15 14 13 12 11

O 00 0M™
10 9 8 7 6

5 4 3 2 1 0

3. Pool Variability

Even mix of largeshallow,
large-deep, smallshallow,

small-deep pools present.

Majority of pools
large deep; very

few shallow

Shallow pools much
more prevalent than deep

pools.

Majority of pools small

shallow or pools absent.

score | 5 D000 O0DOUOODOOD ODOOOO@BOOOOO
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
4.Sediment Little or no enlargement Some new increase in Moderate deposition of Heavy deposits of fine
Deposition of islands or point bars bar formation, mostly new gravel, sand or fine  |material, increased bar
and less than <20% of from gravel, sand or fine sediment on old and new development; more than
the bottom affected by sediment; 20-50% of the bars; 50-80% of the 80% of the bottom
sediment deposition. bottom affected; slight bottom affected; sediment |changing frequently; pools
deposition in pools. deposits at obstructions, almost absent due to
constrictions, and bends; substantial sediment
moderate deposition of deposition.
pools prevalent.
Score | 3 O000000000 OO0ggoag .|

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

O OO
2

5 4 3 1 0

5. Channel Flow
Status

Water reaches base of
both lower banks, and
mimimal amount of

channel substrate is

exposed.

Water fills »75% of the
available channel; or
<25% of channel

substrate is exposed.

Water fills 25-75% of the
available channel, andfor
riffle substrates are

mostly exposed.

Very little water in
channel and mostly

present as standing pools.

Score | 15

D0 0000000 Doggogouogo oo
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I;.Channel

Alteration

Channelization or
dredging absent or
minimal; stream
with normal

pattern,

Same channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.,
dredging, {greater than
past 20 yr) may be
present, but recent

channelization Is not

Channelization may be
extensive; embankments
or shoring structures
present on both banks;
and 40 to 80% of stream
reach channelized and

disrupted.

Banks shored with gabicn
or cement; over 80% of
the stream reach
channelized and disrupted.
Instream habitat greatly
altered or removed

entirely.

;7 - TR

present.
core | 20 (M OOOOO0OO0O0O00O0OO0O00O0O0O0803000
F 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
l7. Channel The bends in the stream | The bends in the stream The bends in the stream  [Channel straight;
Sinuosity increase the stream increase the stream increase the stream waterway has been
length 3 to 4 times longer  [length 2 to 3 times longer length 1 to 2 times loenger  |channelized for a long
than if it was in a straight  |than if it was in a straight than if it was in a straight  |distance.
| line. (Note - channel line. line.
braiding is considered
I coastal plains and other
| normal low-lying areas.
this parameter is not
. easily rated in these
areas.)
3 7 Qoo oopoo00dQd o0ogMn OO0

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

010
5 4 3 2 1

[1]
[~
=
1]

8. Bank Stability
(score each bank)
Note: determine left or

| right side by facing

Banks stable; evidence
of erosion or bank failure
absent or minimal; little
potential for future

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during

Unstable; many eroded areas;
“raw" areas frequently along
straight sections and bends;
obvious bank sloughing;

downstream. problems. <5% of bank reach has areas of floods. 60-100% of bank has
affected. erasion. arosional scars.
\Score (LB} | ®© 0O O O 0 O 0O O O Q0O d
Left Bank 10 9 8 7 6 5 4 3 2 1
score(RB) | 6 O 0O O O | O 0O O 0O
) Right Bank 10 9 8 7 6 5 4 3 2 1
9. Vegetative More than 90% of the 70-90% of the stream- 50-70% of the stream- Less than 50% of the
Protection {score |[streambank surfaces and |-bank surfaces covered bank surfaces covered streambank surfaces
each bank} immediate riparian zones | by native vegetation, but by vegetation; disruption coverad by vegetation;

Note: determine left or
right side by facing
downstream.

covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative

disruption through

one class of plants is not
not well represented
disruption evident but not
affecting full plant growth
potential to any great

extent; more than one-

obvious; patches of bare
soil or closely cropped
vegetation common, less
than one-half of the
potential plant stubble

height remaining.

disruption of streambank
vegetation is very high;
vegetation has been
removed to

5 centimeters or less in

average stubble height.




grazing or mowing
minimal or not evident;
almost all plants allowed
o grow naturally.

slab

half of the potential plant
stubble height remaining.

Score(LB) | 4 O 0O O O O O O O 0O O
Left Bank 10 g 8 7 6 5 4 3 2 1

Score (RB) | 4 O O O O O O O O O O
Right Bank 10 9 8 7 6 5 4 3 2 1

10. Riparian

Vegstative Zone
Width (score each

Width of riparian zone
>18 meters; human

activities (i.e., parking

Width of riparian zone 12-
18 meters; human

activities have impacted

Width of riparian zone 6-
12 meters; human

activities have impacted

Width of riparian zone <6
meters: littte or no riparian

vegetation due to human

bank riparian lots, roadbeds, clear- zone only minimally. zone a great deal. actlivities.
zone) cuts, lawns, or crops)
have not impacted zone.
Score(LB) [ 5 O 0O O O O O 0O O O Od
Left Bank 10 9 8 7 6 5 4 3 2 1
Score (RB) 5 O 0O [0 0O O | O o L
Right Bank 10 S 8 7 5] 5 4 3 2 1
TOTAL SCORE 92




l slab
r Habitat HABITAT ASSESSMENT - LOW GRADINET STREAMS
l Parameter Optimal SubOptimal Marginal Poor
| 1. Epifaunal Greater than 50% 30-50% for low 10-30% for low 10% for
ubstrate/ for low gradient streams)  |gradient streams) mix of gradient streams) mix of low gradient streams)
ivailable of substrate favorable for  [stable habitat; well-suited stable habitat; habitat stable habitat; lack of
Cover epifaunal colonization & for full colonization availability less than habitat is obvious;
fish cover; mix of snags, potential; adequate habitat |desirable; substrate substrate unstable or
l submerged logs, undercut  |for maintenance of frequently disturbed or lacking.
banks, cobble or other populations; presence of removed.
. stable habitat & at stage additional substrate in
to allow full colonization form of newfall, but not
| potential (i.e., logs/snags  |yet prepared for
l that are not new fall and colonization {may rate at
n not transient). high end of scale).
"Score 7 Oo0o0O0Oo00oo0oo0o0og 000000000070
' 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
l;. Pool Mixture of substrate Mixture of soft sand, mud All mud or clay or sang Hardpan clay of bedrock: no
Substrate materials, with gravel and  |or clay: mud may be bottom: little or no root root mat or vegetation.

Characterization

firm sand prevalent; root
mats and submerged

vegetation commaon.

dominant; some root mats
and submerged

vegetation present.

mat: no submerged

vegetation.

core |

O000An0

ogoogo

00080

20 19 18 17 16

15 14 13 12 11

O
10 9 8 7 6

5 4 3 2 1 0

. Pool Variability

- e

Even mix of largeshallow,
large-deep, smallshallow,

small-deep pools present.

Majerity of pools
large deep; very

few shallow

Shallow pools much
more prevalent than deep

pools.

Majority of pools small

shallow or pools absent.

core | 8 Ogogoooo oo 0000000000
ij 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
4. Sediment Little or no enlargement Some new increase in Moderate deposition of Heavy deposits of fine
' Deposition of islands or point bars bar formation, mostly new gravel, sand or fine material, increased bar
and less than <20% of from gravel, sand or fine sediment on old and new  |development; more than
| the bottam affected by sediment; 20-50% of the bars; 50-80% of the 80% of the bottom
I sediment deposition. bottom affected; slight bottom affected; sediment |changing frequently; pools
] depaosition in pools. deposits at obstructions, almost absent due to
constrictions, and bends;  |substantial sediment
moderate deposition of deposition.
pools prevalent.
3 nDooggogooooodof0 oo M 00

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

|
5 4 3 2

1 0

5. Channel Flow
Status

- - Iy e

Water reaches base of
both lower banks, and
mimimal amount of

channe! substrate is

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

substrate is exposed.

exposed.

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

mostly exposed.

Very little water in
channel and mostly

present as standing pools.

IScore | 15

Dooooo&MmOn0od Ooo00o0000ddogn
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20 19 18 17 16 15 14 13 12 11 10 9

slab

8 7 6 5 4 3 2 1

6. Channet Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration gredging absent or present, usually in areas extensive, embankments  |or cement; over 80% of
minimal; stream of bridge abutments; or shoring structures the stream reach
with normal evidence of past present on both banks; channelized and disrupted.
pattern. channelization, i.e., and 40 to 80% of stream instream habitat greatly
dredging, {greater than reach channelized and altered or removed
past 20 yr) may be disrupted. entirely.
present, but recent
channelization is not
present. ]
Score | 20 M OOO0OO0ODOODODO OOOOOOOOOOQd
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
7. Channel The bends in the stream The bends in the stream The bends in the stream Channel straight;
Sinuosity increase the stream increase the stream increase the stream waterway has been
length 3 to 4 times longer  [length 2 to 3 times longer tength 1 to 2 times longer |channelized for a long
than if it was in a straight  jthan if it was in a straight than if it was in a straight  |distance.
ling. {Note - channel line. line.
braiding is considered
coastal plains and other
normal low-lying areas,
this parameter is not
easily rated in these
areas.)
secore | 6 QDD D00 O0OO0OOO 4

20 19 18 17 16

15 14 13 12 11

10 7

O 00 0 [
9 8

6

L0000
5 4 3 2

N
1

8. Bank Stability
(score each bank)
Note: determine left or
right side by facing

Banks stable; evidence
of erosion or bank failure
absent or minimal; little
potential for future

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during

Unstable; many eroded areas;
"raw" areas frequently along
straight sections and bends;
obvious bank sicughing;

downstream. problems. <5% of bank reach has areas of floods. 60-100% of bank has
affected. erosion, erosional scars.
Score(LB) | 6 I I O Ll | 0O 0O 0O 0
Left Bank 10 9 8 7 6 5 4 3 2 1
Score(RB) | 6 O O 04 W O O O 0O O 0
Right Bank 10 9 8 7 6 S 4 3 2 1

9. Vegetative
Protection (score
each bank)

Note: determine left or
right side by facing
downstream.

More than 90% of the
streambank surfaces and
immaediate riparian zones
covered by native
vegetation, including
trees, understory shrubs,
of nonwoody
macrophytes; vegetative

disruption through

70-20% of the stream-
-bank surfaces covered
by native vegetation, but
one class of plants is not
not well represented
disruption evident but not
affecting full plant growth
potential to any great
extent; more than one-

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

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

5 centimeters or less in
average stubble height.




]

grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturally.

slab

half of the potential plant
stubble height remaining.

'core (iB) [ 5 O 0O 0 @O0 0 O O 0O O 0O
Left Bank 10 9 8 7 6 5 4 2 1

score(RB) | 5 O 0O 0o o o O O 0 O 0O
Right Bank 10 9 8 7 6 5 4 2 1

10. Riparian
l Vegstative Zone
Width (score each

Width of riparian zone
>18 meters; human

activities {i.e., parking

Width of riparian zone 12-
18 meters; human

activities have impacted

Width of riparian zone 6-
12 meters; human

activities have impacted

Width of riparian zone <6
meters: little or no riparian

vegetation due to human

| bank riparian {ots, roadbeds, clear- zone only minimally, zone a great deal. activities.
zone) cuts, lawns, or crops)
l have not impacted zone.
'Score(LB) | 5 O 0O O 0 0O O O 0O O 0
Left Bank 10 9 8 7 6 5 4 2 1
lcore (RB) 5 O 0O 0 o0 O 0 [ g 0O
Right Bank 10 9 8 7 6 5 4 2 1
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slaba
Habitat HABITAT ASSESSMENT - LOW GRADINET STREAMS
Parameter Optimal SubOptimal Marginal Poor
1. Epifaunal Greater than 50% 30-50% for low 10-30% for low 10% for
Substrate/ for low gradient streams)  |gradient streams} mix of gradient streams} mix of low gradient streams)
Available of substrate favorable for  [stable habitat; well-suited  |stable habitat; habitat stable habitat; lack of
Cover epifaunal colonization & for full colonization availability less than habitat is obvious;
fish cover; mix of snags, potential; adequate habitat  |desirable; substrate substrate unstable or
submerged logs, undercut |for maintenance of frequently disturbed or lacking.
banks, cobble or other populations; presence of removed.
slable habitat & at stage additional substrate in
to atlow full colonization form of newfall, but not
potential (i.e., logs/snags |yet prepared for
that are not new fall and colonization {may rate at
not transient). high end of scale).
score | 5 0D 00O 0OOOOOOQO O OO

20 19 18 17 16 15 14 13 12 11 10

0000
9 8 7 6

O0d
4 3 2

i 0

2. Pool
Substrate
Characterization

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

vegetation cormmon.

Mixture of seft sand, mud
or clay; mud may be
dominant; some root mats
and submerged

vegetation present,

All mud or clay or sand
bottom: little or no root
mat: no submerged

vegetation.

Hardpan clay of bedrock; no

root mat or vegetation.

Score | 6

O 00 0 0

O00oimn

Oodadaoao

20 19 18 17 16

15 14 13 12 11

O 00 0
10 9 8 7 6

5 4 3 2

1 0

3. Pool Variability

Even mix of largeshallow,
large-deep, smallshallow,

small-deep pools present.

Majority of pools
large deep; very

few shallow

Shallew pooels much
more prevalent than deep

pools.

Majority of pools small

shallow or pools absent.

score | 4 0000000000 ODO0DOO00O0OMOOOO
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0O
4. Sediment Little or no enlargement Somea new increase in Moderate deposition of Heavy deposits of fine
Deposition of islands or point bars bar formation, mostly new gravel, sand or fing material, increased bar
and less than <20% of from gravel, sand or fine sediment on old and new  |development; more than
the bottom affected by sediment; 20-50% of the bars; 50-80% of the 80% of the bottom
sediment deposition. bottom affected; slight bottom affected; sediment {changing frequently; pools
deposition in pools. depaosits at obstructions, almost absent due to
constrictions, and bends; substantial sediment
moderate deposition of deposition.
pools prevalent.
score | 5 D0 00000000 DOO0OO0O0MOOOOO
20 19 18 17 16 15 14 13 12 11 10 9 8 7 65 4 3 2 1 0

5. Channel Flow
Status

Water reaches base of
both lower banks, and
mimimal amount of

channel substrate is

exposed.

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

substrate is exposed.

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

mostly exposed.

Very little water in
channel and mostly

present as standing pools.

Score | 8

0000000000 00 O0000goog
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| Alteration

Channelization or
dredging absent or
minimal; stream
with normal

pattern.

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr} may be
present, but recent
channelization is not

present.

Channelization may he
extensive; embankments
or shoring structures
present on both banks;
and 40 to 80% of stream
reach channelized and

disrupted.

Banks shored with gabion
or cement; over 80% of
the stream reach
channelized and disrupted.
Instream habitat greatly
altered or removed

entirely.

M ODOOOO000000 0

|

i‘;ore | 20

20 19 18 17 16 15 14 13 12 11 10

O oo
9 8 7 6

000 0O
5 4 3 2 1

0

IT. Channel
Sinuosity

The bends in the stream
increase the stream
length 3 to 4 times longer
than if it was in a straight
line. {(Note - channel
braiding is considered
coastal plains and other
normal low-lying areas.
this parameter is not
easily rated in these
areas.)

The bends in the stream
increase the stream
length 2 to 3 times longer
than if it was in a straight
line.

The bends in the stream
increase the stream
length 1 to 2 times longer
than if it was in a straight
line.

Channel straight;
waterway has been
channelized for a long
distance.

0O 00000

001 0] 0]

O 0001

1]
[}
=
L]

20 19 18 17 16

15 14 13 12 11

10 3 8 7 6

00
5 4 3 2

0
1

8. Bank Stability
{score each bank)
Note: determine left or

| right side by facing

Banks stable; evidence
of erosion or bank failure
absent or minimal; little
potential for future

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during

Unstable; many eroded areas;
“raw" areas frequently along
straight sections and bends;
abvious bank sloughing;

downstream. problems. <56% of bank reach has areas of floods. 60-100% of bank has
' affected. eroston, erosional scars.
IScore (1lB) | 7 O 00 [ Ll [l L g 0 0 [
Left Bank 10 9 8 7 6 5 4 3 2 1
kore (RB) | 7 O 0O 0O | | | Ol | | [l
i} Right Bank 10 9 8 7 6 5 4 3 2 1

9. Vegetative
Protection (score

each bank)
iNote: determine left or
right side by facing
I downstream.

More than 90% of the
streambank surfaces and
immediate riparian zones
covered by native
vegetation, including
trees, understory shrubs,
or nonwooady
macrophytes; vegetative
disruption through

70-90% of the stream-
-bank surfaces covered
by native vegetation, but
one class of plants is not
not well represented
disruption evident but not
affecting full plant growth
potential to any great

extent; more than one-

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

height remaining.

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

5 centimeters or less in

average stubble height.




grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturally.

slaba

half of the potential plant
stubble height remaining.

Score(LB) | 6 B 0O [ ] L] 0o [ 0 0
Left Bank 10 9 8 7 o) 5 4 2 1

Score(RB) | 6 0 0O 0 0O ] 0 O 0 O 0O
Right Bank 10 9 8 7 6 5 4 2 1

10. Riparian
Vegstative Zone
Width (score each

Width of riparian zone
>18 meters; human

activities (i.e., parking

Width of riparian zone 12-
18 meters; human

activities have impacted

Width of riparian zone 6-
12 meters; human

activities have impacted

Width of riparian zone <6
meters: little or no riparian

vegetation due to human

bank riparian lots, roadbeds, clear- zone only minimally. zone a great deal. activities.
zone) cuts, lawns, or crops)
have not impacted zone.
Score (LB) | 4 O O O O 0O O o O 0 o
Left Bank 10 9 3 7 6 5 4 2 1
Score (RB) 4 O O 0O 0O O (] O O O d
Right Bank 10 9 8 7 6 5 4 2 1

TOTAL SCORE 88
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| Habitat HABITAT ASSESSMENT - LOW GRADINET STREAMS
.7 Parameter Optimal SubOptimal Marginal Poor
i 1. Epifaunal Greater than 50% 30-50% for low 10-30% for low 10% for
ubstrate/ for low gradient streams)  |gradient streams) mix of gradient streams}) mix of low gradient streams)
Fvailable of substrate favorable for  |stable habitat; well-suited stable habitat; habitat stable habitat; lack of
Cover epifaunal colonization & for full colenization availability less than habitat is obvious;
fish cover; mix of snags, potential; adequate habitat |desirable; substrate substrate unstable or
l submerged logs, undercut |for maintenance of frequently disturbed or lacking.
banks, cobble or other populations; presence of removed.
. stable habitat & at stage additional substrate in
to allow full colonization form of newfall, but not
1 potential {i.e., logs/snags |yet prepared for
I that are not new fall and colonization (may rate at
' not transient). high end of scale).
'Score | 3 DOoOO00O0o0000n0 OO dM[Oona
l 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
l2, Pool Mixture of substrate Mixture of soft sand, mud All mud or clay or sand Hardpan clay of bedrock: no
Substrate materials, with gravel and |or clay; mud may be hottom: litle or no root rogt mat or vegetation.
'Characterization firm sand prevalent; root dominant; some root mats  |mat: no submerged
mats and submerged and submerged vegetation.
| vegetation common. vegetation present.
core | 6 OoOo00on0ofdnfod Ooo MO OOOOO

.-

20 15 18 17 16

15 14 13 12 11

O
10 9 8 7

6

5 4 3 2 1 0

. Pool Variability

n___%

Even mix of largeshallow,
large-deep, smallshallow,

small-deep pools present.

Majority of pools
large deep; very

few shallow

Shallow pools much
more prevalent than deep

pools.

Majority of pools small

shallow or pools absent.

rcoreiii O0O0000 00000 0000000 000
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
4_Sediment Little or no enlargement Some new increase in Moderate deposition of Heavy deposits of fine
' Deposition of islands or point bars bar formation, mostly new gravel, sand or fine material, increased bar
and less than <203% of from gravel, sand or fine sediment on old and new development; more than
| the bottomn affected by sediment; 20-50% of the bars; 50-80% of the 80% of the bottom
I sediment deposition. bottom affected; slight hottom affected; sediment |changing frequently; pools
I deposition in pools. deposits at obstructions, almost absent due to
constrictions, and bends;  [substantial sediment
moderate depaosition of deposition.
pools prevalent.
6 OO0 0000000 OddOogowundOoanl OO

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

.
5 4 3 2

1 0

5. Channel Flow
Status

- - .
8
1]

Water reaches base of
both lower banks, and
mimimal amount of

channel substrate is

Water fills >75% of the
availahle channel; or
<25% of channel

substrate is exposed.

exposed.

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

mostly exposed.

Very litte water in
channe! and mostly

present as standing pools.

1Score

O 0000 ad0 000 0000000000
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6. Channel
Alteration

Channelization cr
dredging absent or
minimal; stream
with normal

pattern.

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not

present.

Channelization may be
extensive; embankments
or shoring structures
present on both banks,
and 40 to 80% of stream
reach channelized and
disrupted.

Banks shored with gabion
or cement; over 80% of
the stream reach
channelized and disrupted.
Instream habitat greatly
altered or removed

antirely.

Score | 20

MO 000

O00d o

20 19 18 17 16

15 14 13 12 11

w0
]
wild
v |
- (O
|0

7. Channel The bends in the stream | The bends in the stream The bends in the stream Channel straight;
Sinuosity increase the stream increase the stream increase the stream waterway has been
length 3 to 4 times longer  flength 2 to 3 times longer length 1to 2 times longer  [channelized for a long
than if it was in a straight  [than if it was in a straight than if it was in a straight distance.
line. {(Note - channel line. line.
braiding is considered
coastal plains and other
normal low-lying areas.
this parameter is not
easily rated in these
areas.)
score [ 6 DO QDD OOO0O0O0OO0 ODOOOM mlw

20 19 18 17 16

15 14 13 12 11

10 9 8 7

6

0 00 0
5 4 3 2 1

8. Bank Stability
{score each bank)
Note: determine left or
right side by facing

Banks stable; evidence
of erosion or bank failure
absent or minimal; little
potential for future

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during

Unstable; many eroded areas;
"raw" areas frequently along
straight sections and bends;
obvious bank sloughing;

downstream. problems. <5% of bank reach has areas of floods. 60-100% of bank has
affected. erosion. erosional scars.
Score(LB) | 7 0O 0O 0O O 0O 0O 0O O [0 0
Left Bank 10 9 8 7 6 5 4 3 2 1
Score(RB) | 7 O 0O 0O O O O 0 0o O 0O
Right Bank 10 9 8 7 6 5 4 3 2 1

9. Vegetative
Protection {score
each bank)

Note: determine left or
right side by facing
downstream.

More than 90% of the
streambank surfaces and
immediate riparian zones
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative

disruption thraugh

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

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

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

5 centimeters or less in
average stubble height.




!

grazing or mowing
minimal or not evident;
atmost all plants allowed
to grow naturally.

slabal

half of the potential plant
stubble height remaining.

F:re (LB) | 6 I I IO o I [ [ O__ 3 O
Left Bank 10 9 8 7 6 5 4 3 2 1

>core(RB) | 6 O 0O | O O O O L1 Od
Right Bank 10 9 8 7 6 5 4 3 2 1

10. Riparian
Vegstative Zone
Width (score each

Width of riparian zone
»18 meters; human

activities (i.e., parking

Width of riparian zone 12-
18 meters; human

activities have impacted

Width of riparian zone 8-
12 meters; human

activities have impacted

Width of riparian zone <6
meters: little or no riparian

vegetation due to human

| hank riparian lots, roadbeds, clear- zone only minimally. zone a great deal. activities.
zone) cuts, lawns, or crops)
I have not impacted zone.
'Score {(LB) | 8 O [ O 0O | Cl O 0 ] |
Left Bank 10 9 8 7 6 5 4 3 2 1
licore (RB) 8 O 1 0 O | O O 0 O |
Right Bank 10 9 8 7 6 5 4 3 2 1

94
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Habitat HABITAT ASSESSMENT - LOW GRADINET STREAMS
Parameter Optimal SubOptimal Marginal Poor
1. Epifaunal Greater than 50% 30-50% for low 10-30% for low 10% for
Substrate/ for low gradient streams)  |gradient stireams) mix of gradient streams) mix of low gradient streams)
Available of substrate favorable for  |stable habitat; well-suited  |stable habitat; habitat stable habitat; lack of
Cover epifaunal colonization & for full colonization availability less than habitat is cbvious;
fish cover; mix of snags, potential; adequate habitat |desirable; substrate substrate unstable or
submerged logs, undercut [for maintenance of frequently disturbed or lacking.
banks, cobble or other populations; presence of removed.
stable habitat & at stage additional substrate in
to aliow full colonization form of newfall, but not
polential (i.e, logs/snags  |yet prepared for
that are not new fall and colonization {may rate at
not transient). high end of scale).
Score | 4 O000000000 OO0 0000000
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
2. Pool Mixture of substrate Mixture of soft sand, mud All mud or clay or sand Hardpan ctay of bedrock: no
Substrate materials, with gravel and |or clay; mud may be bottom: litile or no root root mat or vegetation.

Characterization

firm sand prevalent; root
mats and submerged

vegetation common.

dominant; some root mats
and submerged

vegetation present.

mat: no submerged

vegetation.

Score | 6

O000 0

Ooooirl

O 0000

20 19 18 17 16

15 14 13 12 11

I o 0
10 9 8 7 &

5 4 3 2 1 0

3. Pool Variability

Even mix of largeshallow,
large-deep, smallshallow,

small-deep pools present.

Majority of pools
large deep; very

few shallow

Shallow pools much
more prevalent than deep

pools.

Majority of pools small

shallow or pools absent.

Score | 3

Oo00n0oo

Od04gaad

O 0000d

O 0O MO0O00

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

5 4 3 2 1 0

4. Sediment
Deposition

Little or no enlargement
of islands or point bars
and less than <20% of
the bottom affected by

sediment deposition.

Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment; 20-50% of the
bottom affected; slight

deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 50-80% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of

pocls prevalent.

Heavy deposits of fine
material, increased bar
development; more than
80% of the bottom
changing frequently; pools
almost absent due to
substantial sediment

deposition.

Score | 3

o 06n0nd

aononoago

O 0O 0 00

0 L

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

OO0
2

5 4 3 1 0

5. Channel Flow
Status

Water reaches base of
both lower banks, and
mimimal amount of

channel substrate is

exposed.

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

substrate is exposed.

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

mostly exposed.

Very little water in
channel and mostly

present as standing pools.

Score | 8

D O00O00000000 dddqO000000 00




l slaba2

' 20 19 18 17 16 15 14 13 12 11 10 % 8 7 & 5 4 3 2 1
lB. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
I Alteration dredging absent or present, usually in areas aextensive, embankments or cement; over 80% of

minirmal; stream
with normal

pattern.

of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent

channelization is not

or shoring structures
present on both banks;
and 40 to 80% of stream
reach channelized and

disrupted.

the stream reach
channelized and disrupted.
Instream habitat greatly
altered or removed

entirely.

present.
score | 20 (M ODOOOO0OO0O00O0O OOO0O0O0O0O0OC@00O0O0G0O?¢O
i 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
E. Channel The bends in the stream The bends in the stream The bends in the stream Channel straight;
Sinuosity increase the stream increase the stream increase the stream waterway has been
| length 3 to 4 times longer  |length 2 to 3 times longer length 1 to 2 times longer  |channelized for a long
I than if it was in a straight  |than if it was in a straight than if it was in a straight  [distance.
I line. (Note - channel line. line.
braiding is considered
I coastal plains and other
| normal low-lying areas.
this parameter is not
. easily rated in these
areas.)
score | 6 (0 OO0 OO0 00000 0000000000
i 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

| 8. Bank Stability

(score each bank)

I Note: determine left or
| right side by facing

Banks stable; evidence
of erosion or bank failure
absent or minimal, litile
potential for future

Moderately stable;
infrequent, small areas of
erosioh mostly healed
over. 5-30% of bank in

Moderately unstable; 30-
B0% of bank in reach has
areas of erosion; high
erosion potential during

Unstable; many eroded areas;
“raw" areas frequently along
straight sections and bends;
obvious bank stoughing;

downstream. problems. <5% of bank reach has areas of floods. 60-100% of bank has
. affected. erosion. erosional scars.
Score (LB) [ 7 O O 0O O O 0O o g O g
left Bank 10 9 ] 7 6 5 4 3 2 1
lgcore RB) | 7 0O 0O O | Cd O O 0O | C
Right Bank 10 S 8 7 6 5 4 3 2 1

' 9. Vegetative
Protection {score

| each bank)
I Note: determine left or
right side by facing

1 downstream.

More than 80% of the
streambank surfaces and
immediate riparian zones
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative

disruption through

70-90% of the stream-
-bank surfaces covered
by native vegetation, but
one class of plants is not
not well represented
disruption evident but not
affecting full plant growth
potential to any great

extent; more than ane-

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

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

5 centimeters or less in

average stubble height.




grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturally.

slaba2

half of the potential plant
stubble height remaining.

Score (LB) | 4 O O O O O 0o O 0O B d
Left Bank 10 9 8 7 6 5 4 2 1

Score(RB) [ 4 O O O O 0O O O O O O
Right Bank 10 9 8 7 B 5 4 2 1

10. Riparian
Vegstative Zone
Width (score each

Width of riparian zone
>18 meters; human

activities (i.e., parking

Width of riparian zone 12-
18 meters; human

activities have impacted

Width of riparian zone 6~
12 meters; human

activities have impacted

Width of riparian zone <6
meters: little or no riparian

vegetation due to human

bank riparian lots, roadbeds, clear- zone only minimatly. zone a great deal. activities.
zone) cuts, lawns, or crops)
have not impacted zone.
Score(LB) | 5 O O 0O o o0 O O O o 0
Left Bank 10 9 8 7 6 5 4 2 1
Score (RB) 5 O O O 0O 0O | O O O 04
Right Bank 10 9 8 7 6 5 4 2 1

TOTAL SCORE 82
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] Habitat HABITAT ASSESSMENT - LOW GRADINET STREAMS
Parameter Optimal SubOptimal Marginal Poor
1 Epifaunal Greater than 50% 30-50% for low 10-30% for low 10% for
Substrate/ for low gradient streams)  |gradient streams) mix of gradient streams) mix of low gradient streams}
.Available of substrate favorable for  |stable habitat; well-suited stable habitat; habitat stable habitat; lack of
Cover epifaunal colonization & for full colonization availability less than habitat is obvious:
fish cover; mix of snags, potential; adequate habitat  [desirable; substrate substrate unstable or
I submerged logs, undercut for maintenance of frequently disturbed or lacking.
banks, cobble or other populations; presence of removed.
' stable habitat & at stage additional substrate in
to allow full colonization form of newfali, but not
| potential {i.e., logs/snags  |yet prepared for
. that are not new fall and colgnization (may rate at
. not transient). high end of scale).
'Score | 6 OO0 00 000400 O O 3d

20 19 18 17 16

15 14 13 12 11

aooo
9 8 7

o |

10

o ogo
5 4 3 2 1 0

I

I2. Pool

Substrate
Characterization

Mixture of substrate
materials, with grave! and
firm sand prevalent; root
mats and submerged

vegetation common.

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

vegetation present.

All mud or clay or sand
bottom: little or no root
mat: no submerged

vegetation.

Hardpan clay of bedrock: no

root mat or vegetation.

core |

O 00oo

ogooono

O oo

O0O00O00on

20 19 18 17 16

15 14 13 12 11

L
10 9 8 7 6

5 4 3 2 1 0

—
]

.. Pool Variability

Even mix of largeshallow,
large-deep, smalfshallow,

small-<eep pools present.

Majority of pools
large deep; very

few shallow

Shallow pools much
more prevalent than deep

pools.

Majority of pools small

shallow or pocls absent.

5core | 8 OO0O000 00000 O0MO00000000
i 20 19 18 17 16 15 14 13 12 11 10 9 8 7 &6 5 4 3 2 1 0O
4 Sediment Little or no enlargement Some new increase in Moderate deposition of Heavy depaosits of fine
' Deposition of islands or point bars bar formation, mostly new gravel, sand or fine material, increased bar
and less than <20% of from gravel, sand or fine sediment on old and new  [development; more than
| the bottom affected by sediment; 20-50% of the bars; 50-80% of the 80% of the bottom
l sediment deposition. bottom affected; slight bottom affected; sediment |changing frequently; pools
I deposition in pools. deposits at obstructions, almost absent due to
constrictions, and bends; substantial sediment
. moderate deposition of deposition.
pools prevalent.
core | 5 O00O0o0o0of00f0 00000y aO00mnn
.S 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

5. Channel Flow
Status

Water reaches base of
both lower banks, and
mimimal amount of

channel substrate is

Water filis >75% of the
available channel; or
<25% of channel

substrate is exposed.

exposed.

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

mostly exposed.

Very little water in
channel and mostly

present as standing pools.

|Score 15

O0ooao

MOO0O00 0004 onnnd




sla6b
20 19 18 17 16 15 14 13 12 11 10 9 8 7 &6 5 4 3 2 1
6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas extensive; embankments  |or cement; over 80% of
minimal; stream of bridge abutments; or shoring structures the stream reach
with normal evidence of past present on both banks; channelized and disrupted.
pattern. channelization, i.e., and 40 to 80% of stream Instream habitat greatly
dredging, (greater than reach channelized and altered or removed
past 20 yr) may be disrupted. entirely.
present, but recent
channelization is not
present.
score | 20 MO D OOOOODOO OODOOOOOOgOOd
20 15 18 17 16 15 14 13 12 11 10 9 8 7 & 5 4 3 2 1 O
7. Channel The bends in the stream The bends in the stream The bends in the stream Channel straight;
Sinuosity increase the stream increase the stream increase the stream waterway has been
length 3 to 4 times longer  |length 2 to 3 times longer length 1 1o 2 times longer  |channelized for a long
than if it was in a straight  |than if it was in a straight than if it was in a straight  |distance.
line. {Note - channei line. line,
braiding is considered
coastal plains and other
normal low-lying areas.
this parameter is not
easily rated in these
areas.)
Scare | 7 O 00000 0OQgrn@Daa

20 19 18 17 16

15 14 13 12 11

00
10 9 8

~[E

O
6

O oo
5 4 3 2 1

8. Bank Stability
{score each bank)
Note: determine left or
right side by facing

Banks stable; evidence
of erosion or bank failure
absent or minimal; little
potential for future

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during

Unsiable; many eroded areas;
"raw" areas frequently along
straight sections and bends;
obvicus bank sloughing;

downstream, problems. <5% of bank reach has areas of floods. 60-100% of bank has
affected. erosion. erosional scars.
Score(LB) | 4 I o e R o C 1 [ [
Left Bank 10 9 8 7 6 5 4 3 2 1
Score(RB) | 4 O 0O 0O 0O 0 O O 0O O 0O
Right Bank 10 9 8 7 6 5 4 3 2 1

9. Vegetative
Protection (score
each bank)

Note: determine left or
right side by facing
downstream.,

More than 90% of the
streambank surfaces and
immediate riparian zones
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption through

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

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

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

5 centimeters or less in
average stubble height.




grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturally.

slaéb

half of the potential plant
stubble height remaining.

.Lore (B) |5 O O Qg 0O o O O O o Od
Left Bank 10 9 8 7 6 5 4 3 2 1

jecore(RB) | 5 O 0O 0O oo 0 O O 0O .
Right Bank 10 9 8 7 4] 5 4 2 1

10. Riparian

egstative Zone
idth {score each

Width of riparian zone
>18 meters; human

activities (i.e., parking

Width of riparian zone 12-
18 meters; human

activities have impacted

Width of riparian zone 6-
12 meters; human

activities have impacted

Width of riparian zone <6
meters: little or no riparian

vegetation due to human

| bank riparian lots, roadbeds, clear- zone only minimally. zone a great deal. activities.

Izone) cuts, lawns, or crops)
have not impacted zone.

'Score{(LB) | 5 O 0O B O 0O | | O a O
Left Bank 10 9 8 7 6 5 4 2 1

core (RB) 5 O 0O 0O 0O 0O | g O O 0O

Right Bank 10 9 8 7 6 5 4 2 1

lOTAL SCORE 95
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Habitat HABITAT ASSESSMENT - LOW GRADINET STREAMS
Parameter Optimal SubOptimal Marginal Poor
1. Epifaunal Greater than 50% 30-50% for low 10-30% for low 10% for
Substrate/ for low gradient streams)  |gradient streams) mix of gradient streams) mix of low gradient streams)
Available of substrate favorable for  |stable habitat; well-suited  |stable habitat; habitat stable habitat; lack of
Cover epifaunal colonization & for full colonization availability less than habitat is cbvious;
fish cover; mix of snags, potential; adequate habitat |desirable; substrate substrate unstable or
submerged fogs, undercut {for maintenance of frequently disturbed or lacking.
banks, cobble or other populations; presence of removed.
stable habitat & at stage additional substrate in
to allow full colonization form of newfall, but not
potential (i.e., logs/snags |yet prepared for
that are not new fall and colonization {may rate at
not transient}. high end of scale).
scoe | 6 [0 0000 0O0OOO00 ODODO0DO0OMODOODOOd
20 19 18 17 16 15 14 13 12 11 10 9 8 7 & 5 4 3 2 1 0
2. Pool Mixture of substrate Mixture of soft sand, mud All mud or clay or sand Hardpan clay of bedrock: no
Substrate materials, with gravel and  |or clay; mud may be bottom: little or no root root mat or vegetation.

Characterization

firm sand prevalent; root

dominant; some root mats

mat: no submerged

mats and submerged and submerged vegetation.
vegetation common. vegetation present.

score | 6 [0 0000 O0O0O0O0OO0OO0ODODOOMOOOOOO
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

3. Pool Variahility

Even mix of largeshallow,
large-deep, smallshallow,

small-deep pools present.

Majority of pools
large deep; very

few shallow

Shallow pools much
more prevalent than deep

pools.

Majority of pools small

shallow or pools absent.

score | 5 D0 000 O0O0OO0OOCO OODO0OOOMOOOOO
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
4.Sediment Little or no enlargement Some new increase in Moderate deposition of Heavy deposits of fine
Deposition of islands or point bars bar formation, mostly new gravel, sand or fine material, increased bar
and less than <20% of from gravel, sand or fine sediment on old and new development; more than
the bottom affected by sediment; 20-50% of the bars; 50-80% of the 80% of the bottom
sediment deposition. bottom affected; slight bottom affected; sediment |changing frequently; pools
deposition in poois. deposits at obstructions, almost absent due to
constrictions, and bends; substantial sediment
moderate deposition of deposition.
pools prevalent.
Score | 5 DOO0O0O000000 0DOoOoofdyuoO0don
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

5. Channel Flow
Status

Water reaches base of
both lower banks, and
mimimal amount of
channel substrate is

exposed.

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

substrate is exposed.

Water fills 25-75% of the
avaifable channel, and/or
riffle substrates are

mostly exposed.

Very little water in
channel and mostly

present as standing pools.

Score | 10

D00 0000000 v ogogogggoooag
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I Alteration

Channelization or
dredging absent or
minimal; stream
with normal

pattern.

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.,
dredging, {greater than
past 20 yr) may be
present, but recent
channelization is not

present.

Channelization may be
extensive; embankments
or shoring structures
present on both banks;
and 40 to 80% of stream
reach channelized and

disrupted.

Banks shored with gabion
or cement; over 80% of
the stream reach
channelized and disrupted,
Instream habitat greatly
altered or removed

entirely.
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00O 00
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U000
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7. Channel
Sinuosity

The bends in the stream
increase the stream
length 3 to 4 times longer
than if it was in a straight
line. {Note - channel
braiding is considered
coastal plains and other
normal low-lying areas.
this parameter is nat
easily rated in these
areas.)

The bends in the stream
increase the stream
length 2 to 3 times longer
than if it was in a straight
line.

The bends in the stream
increase the stream
length 1 to 2 times longer
than if it was in a straight
line.

Channel straight;
waterway has been
channelized for a long
distance.

OO0 00

O 00

0000

L[]

Fore G

20 19 18 17 16

15 14 13 12 11

10 9 8 7 &6

O 00 3
5 4 3 2 1

y 8. Bank Stability
(score each bank}
Note: determine left or

| right side by facing

Idownstream.

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

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in

reach has areas of

Moderately unstable; 30-
60% of bank in reach has
areas of arosion; high
erosion potential during
floods.

Unstable; many eroded areas;
"raw” areas frequently along
straight sections and bends;
obvious bank sloughing;
60-100% of bank has

affected. erosion. erosional scars.
'Score (LB) | 8 O O 0O O O O 0O O g g
Left Bank 10 9 8 7 6 5 4 3 2 1
lcore (RB) | 8 0O 0 O 0O g | O ] M| [
Right Bank 10 9 8 7 6 5 4 3 2 1

9. Vegetative
Protection (score
| each bank)

Note: determine left or

right side by facing
! downstream.

More than 90% of the
streambank surfaces and
immediate riparian zones
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative
disruption through

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

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

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

5 centimeters or less in
average stubble height.




grazing or mowing
minimal or not evident;
almost all plants allowed
te grow naturally.

slabc

half of the potential plant
stubble height remaining.

Score(LB) | 5 O 0 0 0O 0O O 0O 0 b 0
Left Bank 10 9 8 7 6 5 4 2 1
Score(RB) | 5 O 0O 0o 0 0 O O 0O O O
Right Bank 10 9 8 7 6 5 4 2 1
10. Riparian Width of riparian zone Width of riparian zone 12-  |Width of riparian zone 6- | Width of riparian zone <6

Vegstative Zone
Width (score each

>18 meters; human

aclivities {i.e., parking

18 meters; human

activities have impacted

12 meters; human

activities have impacted

meters; little or ne riparian

vegetation due to human

bank riparian lots, roadbeds, clear- zone only minimatly. zone a great deal. activities.
zone) cuts, lawns, or crops)
have not impacted zone.
Score(tB) | 5 [ O O 6 O I L O 0O o 0O
Left Bank 10 9 8 7 6 5 4 2 1
Score (RB) 5 O 0 0 0 0 O a 0O O o
Right Bank 10 9 8 7 6 5 4 2 1

TOTAL SCORE 94
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| Habitat
Parameter

HABITAT ASSESSMENT - LOW GRADINET STREAMS

Optimal

SubOptimal

Marginal

Poor

l Epifaunal

ubstrate/
vailable
Cover

Greater than 50%

for low gradient streams)
of substrate favorable for
epifaunal celonization &

fish cover; mix of snags,

30-50% for low

gradient streams) mix of
stable habitat; well-suited
for full colonization

polential, adequate habitat

10-30% for low

gradient streams) mix of
stable habitat; habitat
availability less than
desirable; substrate

10% for

low gradient streams)
stable habitat; lack of
habitat is obvious;

substrate unstable or

' submerged logs, undercut [for maintenance of frequently disturbed or iacking.
banks, cobbtle or other populations; presence of remaoved.
. stable habitat & at stage additional substrate in
to allow full colonization farm of newfall, but not
| potential (i.e., logs/snags  |yet prepared for
I that are not new fall and colonization (may rate at
— not transient). high end of scale).
"Ico [ 7 OO0 o000 opopoo0f0 o000 daB80080a0aimbd
r 20 19 18 17 16 15 14 13 12 11 10 9 8 7 &6 5 4 3 2 1 0

l2. Pool
Substrate
i Characterization

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

vegetation commaon.

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

vegetation present.

All mud or clay or sand
bottom: little or no root
mat: no submerged

vegetation.

Hardpan clay of bedrock: no

roof mat or vegetation.

oonodagg

O0ood

O 0O 0O

O oo0onod

Icore

20 19 18 17 16

15 14 13 12 11

0
10 9 8 7 6

5 4 3 2 1 0

I
Pocl Variability

Even mix of largeshallow,

large-deep, smallshallow,

Majority of pools
large deep, very

Shallow paols much

more prevalent than deep

Majority of pools small

shallow or pools absent.

|
==

small-deep poaols present. few shallow pools.
6 goo0D00 o000 O0OO0O040Cd0 00000
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 S 4 3 2 1 0

4.Sediment
Deposition

Little or no enlargement
of islands or point bars
and less than <20% of
the bottom affected by

sediment deposition.

Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment; 20-50% of the
bottom affected; slight

deposition in pools.

Maoderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 50-80% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of

pools prevalent.

Heavy deposits of fine
material, increased bar
development; more than
80% of the bottom
changing frequently; pools
almost absent due to
substantial sediment

deposition.

O 0 0O 00

Oa0ng

O o0g0gad

4 0 .|

rcore 5

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

O O
5 4 3 2

1 0

5. Channel Flow
Status

Water reaches base of
both lower banks, and
mimima! amount of

channel substrate is

Water fills >75% of the
avaitable channel; or
<25% of channel

substrate is exposed.

axposed.

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

mostly exposed.

Very litte water in
channel and mostly

present as standing pools.

iScore | 15

Oo0o0oo

MOOO0O O O000000d0 0L
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6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas extensive; embankments  |or cement; over 80% of
minimal; stream of bridge abutments; or shoring structures the stream reach
with normal evidence of past present on both banks; channelized and disrupted.
pattern. channelization, i.e., and 40 to 80% of stream Instream habitat greatly
dredging, (greater than reach channelized and altered or removed
past 20 yr) may be disrupted. entirely.
present, but recent
channelization is not
present.
scoe | 13 D0 0DO0OO0DOMOO OOODODDOOOOQOQO
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 S5 4 3 2 1 D
7. Channel The bends in the stream | The bends in the stream The bends in the stream | Channel straight;
Sinuosity increase the stream increase the stream increase the stream waterway has been
length 3 to 4 times longer  |length 2 to 3 times longer length 1 to 2 times longer  |channelized for a long
than if it was in a straight  |than if it was in a straight than if it was in a straight  |distance.
line. {Note - channel line. line.
braiding is considered
coastal plains and other
narmal low-lying areas.
this parameter is not
easily rated int these
areas.)
score | 6 100 D0 00000 O0Q O =l OO

20 19 18 17 16

15 14 13 12 11

O
10 9 8 7

6

NN
5 4 3 2 1

8. Bank Stability
{score each bank)
Note: determine left or
right side by facing

Banks stable; evidence
of erosion or bank failure
absent or minimal; little
potential for future

Moderately stable;
infrequent, smalt areas of
erosion mostly healed
over. 5-30% of bank in

Moderately unstahle; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during

Unstable; many ercded areas;
“raw" areas frequently along
straight sections and bends;
obvious bank sloughing;

downstream. problems. <5% of bank reach has areas of floods. 6(-100% of bank has
affected. erosion, erosional scars.
Score(LB) | 5 I o I O N o Y ] [ 0 [
Left Bank 10 9 8 7 6 5 4 3 2 1
Score (RB) | 2 O 0 0O 0O O O 0 | a0
Right Bank 10 9 8 7 6 5 4 3 2 1
9. Vegetative More than 90% of the 70-90% of the stream- 50-70% of the stream- Less than 50% of the
Protection {score |[streambank surfaces and |-bank surfaces covered bank surfaces covered streambank surfaces
each bank} immediate riparian zones  |by native vegelation, but by vegetation; disruption coverad by vegetation;
Note: determine left or covered by native one class of plants is not chvious; palches of bare disruption of streambank
right side by facing vegetation, including not well represented soil or closely cropped vegetation is very high;
downstream. trees, understory shrubs,  [disruption evident but not vegetation has been

of honwoody
macrophytes; vegetative

disruption through

affecting full plant growth
potential to any great
extent; more than one-

vegetation common; less
than one-half of the
potential plant stubble
height remaining.

removed to
5 centimeters or less in
average stubble height.




grazing or mowing
minimal or not evident;
almaost all plants allowed
to grow naturally.

sla7

half of the potential plant
stubble height remaining.

core{LB) | 4 o I O Y = | [ 0O O
Left Bank 10 9 8 7 6 5 4 3 2 1
score(RB) | 4 O 0O 0o O o O O 0O O 0O
Right Bank 10 5 8 7 6 5 4 3 2 1
10. Riparian Width of riparian zone Width of riparian zone 12-  |Width of riparian zone 6- | Width of riparian zone <6

Vegstative Zone
Width (score each

>18 meters; human

activities {i.e., parking

18 meters; human

activities have impacted

12 meters; human

activities have impacted

meters: litthe or no riparian

vegetation due to human

| bank riparian lots, roadbeds, clear- zone only minimally. zone a great deal. activities.
Izone) cuts, lawns, or crops)
have not impacted zone.
'Score{LB) [ 4 0O B [ 0 0 ] | O [} O
Left Bank 10 9 8 7 6 5 4 2 1
[core (RB) 10 O 0O 0O 0 8 o 0O O g 0O
Right Bank 10 9 8 7 6 5 4 2 i
lOTAL SCORE 87




sla7a
Habitat HABITAT ASSESSMENT - LOW GRADINET STREAMS
Parameter Optimal SubOptimal Marginal Poor
1. Epifaunal Greater than 50% 30-50% for low 10-30% for low 10% for
Substrate/ for low gradient streams)  |gradient streams) mix of gradient streams) mix of low gradient sireams)
Available of substrate favorable for  {stable habitat; well-suited  [stable habitat; habitat stable habitat; lack of
Cover epifaunal colonization & for full colonization availability less than habitat is obvious;
fish cover; mix of snags, potential; adequate habitat |desirable; substrate substrate unstable or
submerged logs, undercut  |for maintenance of frequently disturbed or lacking.
banks, cobble or other populations; presence of removed.
stable habitat & at stage additional substrate in
to allow full colonization farm of newfall, but not
potential {i.e., logs/snags  |yet prepared for
that are not new fall and colonization {may rate at
not transient). high end of scale).
Score [ 3 O 00000000dg odooooosoOon
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
2. Pool Mixture of substrate Mixture of soft sand, mud Al mud or clay or sand Hardpan clay of bedrock: no
Substrate materials, with gravel and  |or clay; mud may be bottom: litle or no root root mat or vegetation.
Characterization |firm sand prevalent: root  |dominant; some roct mats ~ |mat: no submerged
mats and submerged and submerged vegetation.
vegetation common. vegetation present.
score | 6 [0 0 O0OO0O0OOOOO OO0 O0O00Od

20 19 18 17 16

15 14 13 12 11

0 4
7

10 9 8 6

5 4 3 2 1 0

3. Pool Variability

Even mix of largeshallow,
large-deep, smallshailow,

small-deep pools present.

Majority of pools
large deep; very

few shallow

Shallow pools much
more prevalent than deep

pools.

Majority of pools small

shallow or pools absent.

Score | 1 OO0 O0O000000d ooOooogooooMmQg
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

4.Sediment Little or no enlargement Some new increase in Meoderate deposition of Heavy deposits of fine

Deposition of islands or point bars bar formation, mostly new gravel, sand or fine material, increased bar

and less than <20% of
the bottom affected by

sediment deposition.

from gravel, sand or fine
sediment; 20-50% of the
bottom affected; slight

deposition in pools.

sediment on old and new
bars; 50-80% of the
bottom affected; sediment
depasits at obstructions,
constrictions, and bends;
moderate deposition of

pools prevalent.

development; more than
80% of the bottom
changing frequently; pools
almost absent due to
substantial sediment

deposition.

Score | 5

OO

00O

O 00 non

¥ O 00

20 19 18 17 16

15 14 13 12 11

16 9 8 7 &

00
5 4 3 2 10

5. Channel Flow
Status

Water reaches base of
both lower banks, and
mimimal amount of

channel substrate is

exposed.

Water fills »75% of the
available channel; or
<25% of channet

substrate is exposed.

Water fills 25-75% of the
available channel, andfor
riffle substrates are

mostly exposed.

Very little water in
channel and mostly

present as standing pools.

Score | 8

D00 0000000 ODOoMOo00pgongn
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! 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
lG. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
b Alteration dredging absent or present, usuatly in areas extensive; embankments  |or cement; over 80% of

minimal; stream
with normal

pattern.

of bridge abuiments;
evidence of past
channelization, i.e.,
dredging, {greater than
past 20 yr} may be
present, but recent

channelization is not

or shoring structures
present on both banks;
and 40 to 80% of stream
reach channelized and

disrupted.

the stream reach
channelized and disrupted.
Instream habitat greatly
altered or removed

entirely.

present.
wcore 11 DOoOO0O00O00O0L000FM OOO0000000 00O
I 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0O
I7. Channel The bends in the stream | The bends in the stream The bends in the stream  |Channel straight;
Sinuosity increase the stream increase the stream increase the stream waterway has been
length 3 fo 4 times longer  {length 2 to 3 times longer length 1 to 2 times lenger  |channelized for a long
than if it was in a straight  [than if it was in a straight than if it was in a straight  |distance.
I ling. (Note - channel line. line.
braiding is considered
I coastal plains and other
{ normal low-lying areas.
this parameter is not
. easily rated in these
areas.}
5 DooooooooQg g O

20 18 18 17 16

15 14 13 12 11

MR |
10 9 8 7 6

A 000000
5 4 3 2 1

th
[x]
[+}
=
o

8. Bank Stability
(score each bank)
Note: determine left or
| right side by facing

Banks stable; evidence
of erosion or bank failure
absent or minimal; little
potential for future

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during

Unstable; many eroded areas;
"raw" areas frequently along
straight sections and bends;
abvious bank sloughing;

downstream. problems. <5% of bank reach has areas of floods. 60-100% of bank has
affected. erasion. erosional scars.
IScore (LB) | 3 O 0 0 0 0 0O 0 O 0 0
teft Bank 10 9 8 7 6 5 4 3 2 1
score (RB) | 3 O 0O 0O 0o 0O O O O 0O 0
Right Bank 10 9 8 7 6 5 4 3 2 1
. 9. Vegetative More than 90% of the 70-80% of the stream- 50-70% of the stream- Less than 50% of the
Protection (score |streambank surfaces and |-bank surfaces covered bank surfaces covered streambank surfaces
each bank) immediate riparian zones  |by native vegetation, but by vegetation; disruption covered by vegetation;

|
I Note: determine left or
I downstream.

right side by facing

covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative

disruption through

one class of plants is not
not well represented
disruption evident but not
affecting full piant growth
petential to any great

extent; more than one-

obvious; patches of bare
soil or closely cropped
vegetation common; less
than one-half of the
potential plant stubble

height remaining.

disruption of streambank
vegetation is very high;
vegetation has been
removed to

5 centimeters or less in

average stubble height.




grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturally.

sla7a

half of the potential plant
stubble height remaining.

Score(LB) | 4 O 0 0 0 0O O O 0O 0O 0O
teft Bank 10 9 8 7 6 5 4 2 1
Score(RB) [ 4 O O O O O O O 0 0O O
Right Bank 10 9 8 7 6 5 4 2 1
10. Riparian Width of riparian zone Width of riparian zone 12-  |Width of riparian zone 6-  |Width of riparian zone <6

Vegstative Zone
Width (score each

>18 meters; human

activities (i.e., parking

18 meters; human

activities have impacted

12 meters; human

activities have impacted

meters: little or no riparian

vegetation due to human

bank riparian lots, roadbeds, clear- zone only minimally. zone a great deal. activities.
zone) cuts, lawns, or crops)
have not impacted zone.
Score(LB) [ 5 O 0O 0 0O O C O 0 O o
Left Bank 10 9 8 7 6 5 4 2 1
Score (RB) 5 [ O o O 0O O O O Ll |
Right Bank 10 9 8 7 6 5 4 2 1

TOTAL SCORE 63
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' Habitat HABITAT ASSESSMENT - LOW GRADINET STREAMS

lr Parameter Optimal SubOptimal Marginal Poor

| 1. Epifaunal Greater than 50% 30-50% for low 10-30% for low 10% for
Substrate/ for low gradient streams)  |gradient streams) mix of gradient streams} mix of low gradient streams)

'Available
Cover

of substrate favorable for
epifaunal colonization &

fish cover; mix of snags,

stable habitat, well-suited
for full colonization

potential; adequate habitat

stable habitat; habitat
availability less than

desirable; substrate

stable habitat; lack of
habitat is obvious,

substrate unstable or

submerged logs, undercut  |for maintenance of frequently disturbed or lacking.
banks, cobble or other populations; presence of ramoved.
l stable habitat & at stage additional substrate in
l to allow full colonization form of newfall, but not
| potential {i.e., logs/snags |yet prepared for
that are not new fall and colonization (may rate at
. not transient). high end of scale).
'Score | 1 ODOO000000 OO0Odd0o00dM DN
20 19 18 17 16 15 14 13 12 11 10 % 8 7 6 5 4 3 2 1 0

I
EPOOI

Substrate
Characterization

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

vegetation common.

Mixture of soft sand, mud
or ciay; mud may be
dominant; some root mats
and submerged

vegetation present.

All mud or clay or sand
bottom: little or no root
mat: no submerged

vegetation.

Hardpan clay of bedrock: no

root mat or vegetation.

core i 6

oooagann

O00a0aan

Ooooog

20 19 18 17 16

15 14 13 12 11

|
10 9 8 7 6

5 4 3 2 1 0

}. Pool Variability

Even mix of largeshallow,
large-deep, smallshatlow,

small-deep pools present.

Maijority of pools
large deep; very

few shallow

Shallow pools much
more prevalent than deep

poals.

Maijority of pools small

shallow or pools absent.

core | 2

ooaoad

oo

0 oo oo

000« Odg

-, -

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

5 4 3 2 1 0

| 4.Sediment
l Deposition

Little or no enlargement
of islands or point bars
and less than <20% of
the bottomn affected by

sediment deposition.

Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment; 20-50% of the
bottom affected; slight

deposition in poals.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 50-80% of the
bottorn affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of

poals prevalent.

Heavy deposits of fine
material, increased bar
development; more than
80% of the bottom
changing frequently; pools
almost absent due to
substantial sediment

deposition.

O 0000

ooodooano

Oaogoa

M O OO

'Score | 5

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

0 O
5 4 3 2 10

| 5. Channel Flow
Status

Water reaches base of
both lower banks, and
mimimal amount of
channel! substrate is

exposed.

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

substrate is exposed.

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

mostly exposed.

Very little water in
channel and mostly

present as standing pools.

'Score | 15

ODO0O000 MO0 00 O00000000000
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6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas extensive; embankments or cement; over 80% of
minimal; stream of bridge abutments; or shoring structures the stream reach
with normat evidence of past present on both banks; channelized and disrupted.
pattern. channelization, i.e., and 40 to B0% of stream Instream habitat greatly
dredging, (greater than reach channelized and altered or removed
past 20 yr) may be disrupted. entirely.
present, but recent
channelization is not
present.
Sscore | 13 00000 O0OO0OMOOD DOOOOgoUOoood
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0O
7. Channel The bends in the stream | The bends in the stream The bends in the stream  |Channel straight;
Sinuosity increase the stream increase the stream increase the stream waterway has been
length 3 to 4 times longer  |length 2 to 3 times longer length 1 fo 2 times longer  |channelized for a long
than if it was in a straight  [than if it was in a straight than if it was in a straight  |distance.
line. {Note - channel line. line.
braiding is considered
coastal plains and other
normal low-lying areas.
this parameter is not
easily rated in these
areas.)
Score | 6 QO OO0 O0O0Q OO 00

20 19 18 17 16

15 14 13 12 11

000
8

10 9 7

6

0000
5 4 3 2 1

8. Bank Stability
(score each bank)
Note: determine left or
right side by facing

Banks stable; evidence
of erosion or bank failure
absent or minimal; little
potential for future

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erpsion potential during

Unstable; many eroded areas;
"raw" areas frequently alang
straight sections and bends;
obvious bank sloughing;

downstream. prablems. <5% of bank reach has areas of floods. 60-100% of bank has
affected. erpsion. erasional scars.
Score(LB) | 6 O 0 0O 0 O 0O 0O O 0 0
Left Bank 10 9 8 7 6 5 4 3 2 1
Score(RB) | 6 O 0 O O O 0O 0O 0O 0O 0O
Right Bank 10 g 8 7 6 5 4 3 2 1
9. Vegetative More than 90% of the 70-90% of the stream- 50-70% of the stream- Less than 50% of the
Protection (score (streambank surfaces and  |-bank surfaces covered bank surfaces covered streambank surfaces
each bank) immediate riparian zones  |by native vegetation, but by vegetation; disruption covered by vegetation;

Note: determine left or
right side by facing
downstream.

covered by native
vegetation, including
trees, understory shrubs,
or nenwoody
macrophytes; vegetative
disruption through

one class of plants is not
not well represented
disruption evident but not
affecting full plant growth
potential to any great
extent; more than one-

obvious: patches of bare
50il or closely cropped
vegetation common; less
than one-half of the
potential plant stubble
height remaining.

disruption of streambank
vegetation is very high;
vegetation has been
removed to

5 centimeters or less in

average stubble height.




grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturally.

sla7b

half of the potential plant
stubble height remaining.

Fore(LB) | 5 O 0o 0o [ 0O | O 0d O 0O
leftBank 10 9 8 7 6 5 4 2 1

Jeore(RB) | 5 O 8 0 0O O O O 0 0 0
Right Bank 10 9 8 7 6 5 4 2 1

10. Riparian
' Vegstative Zone
Width (score each

Width of riparian zane
>18 meters; human

activities (i.e., parking

Width of riparian zone 12-
18 meters; human

activities have impacted

Width of riparian zone 6-
12 meters; human

activities have impacted

Width of riparian zone <6
meters: little or no riparian

vegetation due to human

i bank riparian lots, roadbeds, clear- zong only minimally. zone a great deal. activities.
one) cuts, lawns, or crops)

Iz have not impacted zone.

Score (LB) [ 10 O 0O O O | O O 0O 0O 0O
Left Bank 10 9 8 7 6 5 4 2 1

'core (RB) 10 O O 1 O | | ] ] O O
Right Bank 10 9 8 7 6 5 4 2 1

lOTAL SCORE | 90
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Habitat HABITAT ASSESSMENT - LOW GRADINET STREAMS
Parameter Optimal SubOptimal Marginal Poor
1. Epifaunal Greater than 50% 30-50% for low 10-30% for low 10% for
Substrate/ for low gradient streams}  |gradient streams) mix of gradient streams) mix of low gradient streams)
Available of substrate favorable for  |stable habitat; well-suited  {stable habitat: habitat stabte habitat; lack of
Cover epifaunal colonization & for full colonization availability less than habitat is obvious;
fish cover; mix of snags, potential; adequate habitat |desirable; substrate substrate unstable or
submerged logs, undercut |for maintenance of frequently disturbad or lacking.
banks, cobble or other populations; presence of removed.
stable habitat & at stage additional substrate in
to allow full cotonization form of newfall, but not
potential (i.e., logs/snags  |yet prepared for
that are not new fail and colonization (may rate at
not transient). high end of scale).
score | 6 00000 O0O0OOOCD O0O0O00O@MOOOOOAO
20 19 18 17 16 15 214 13 12 11 10 9 8 7 6 5 4 3 2 1 0
2. Pool Mixture of substrate Mixture of soft sand, mud All mud or clay or sand Hardpan clay of bedrock: no
Substrate materials, with gravel and |or clay; mud may be bottom: little or no root root mat or vegetation.

Characterization

firm sand prevalent; root

dominant; some roat mats

mat: no submerged

mats and submerged and submerged vegetation.
vegetation common. vegetation present.

Score | 6 O OO0 o0o0oooonO Obooo«aoaoinad
20 19 18 17 16 15 14 13 12 11 10 9 8 7 &6 5 4 3 2 1 0

3. Pool Variability

Even mix of largeshallow,
large-deep, smallshallow,

small-deep pools present.

Majority of pools
large deep; very

few shallow

Shallow pools much
more prevalent than deep

pools.

Majority of pools small

shallow or pools absent.

O 0o oo

O0 0aa3d

0 00 8 0

OO000MQ

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

5 4 3 2 1 0

Little or no enlargement
of islands or point bars
and less than <20% of
the bottom affected by

sediment depeosition.

Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment; 20-50% of the
bottom affected; slight

deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 50-80% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends,

moderate deposition of

Heavy deposits of fine
material, increased bar
development; more than
80% of the bottom
changing frequently; pools
almost absent due to
substantial sediment

deposition.

pools prevalent.

Score | 1
4.Sediment
Deposition

Score | 2

0000 0O

O 0 oo

mlisgulisls

ODO00OMOod

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

5 4 3 2 1 0

5. Channel Flow
Status

Water reaches base of
both lower banks, and
mimimal amount of

channel substrate is

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

substrate is exposed.

exposed.

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

mostly exposed.

Very little water in
channel and mostly

present as standing pools.

Score | 4

D000 odooo oo oo b0
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IG. Channel

| Alteration

Channelization or Some channelization

dredging absent or present, usually in areas
minimal; stream of bridge abutments;
with normal evidence of past
pattern. channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent

channelization is not

Channelization may be
extensive; embankments
or shoring structures
present on both banks;
and 40 to 80% of stream
reach channelized and

disrupted.

Banks shored with gabion
or cement; over 80% of
the stream reach
channelized and disrupted.
Instream habitat greatly
altered or removed

entirely.

N AR T Al

present.
core [ 11 O0DO0O00 00000 00000000000
20 19 18 17 16 15 14 13 12 11 10 5 8 7 6 5 4 3 2 1 0
l 7. Channel The bends in the stream The bends in the stream The bends in the stream Channel straight;
Sinuosity increase the stream increase the stream increase the stream waterway has been
length 3 to 4 times longer  length 2 to 3 times longer length 1 to 2 times longer  |channelized for a long
than if it was in a straight  Jthan if it was in a straight than if it was in a straight distance.
| line. {Note - channel line. fine.
braiding is considered
l coastal plains and other
I normal low-lying areas.
this parameter is not
. easily rated in these
areas.)
rcore [ 5 00000 000do00 0go0oo0MOooo@d
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

8. Bank Stability
(score each bank)
Note: determine left or

| right side by facing

Banks stable; evidence Moderately stable;

of erosion or bank failure  {infrequent, small areas of
absent or minimal; little erosion maostly healed

potential for future over. 5-30% of bank in

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during

Unstable; many eroded areas;
“raw" areas fraquently along
straight sections and bends;
obvious bank sloughing;

downstream, problems. <5% of bank reach has areas of floods. 60-100% of bank has
affected. grosion. erosional scars.
ISeore (LB) | 7 0 I I | | [] L N [
Left Bank 10 9 8 7 6 5 4 3 2 1
3core(RB) | 7 O O O | O | Ll Bl || O
' Right Bank 10 9 8 7 6 5 4 3 2 1
9. Vegetative More than 80% of the 70-90% of the stream- 50-70% of the stream- Less than 50% of the
Protection (score [streambank surfaces and |-bank surfaces covered bank surfaces covered streambank surfaces

each bank)

Note: determine left or
right side by facing

| downstream.

immediate riparian zones  |by native vegetation, but

covered by native one class of plants is not
vegetation, including not well representead
wrees, understory shrubs,  |disruption evident but not
or nonwoody affecting full plant growth

macrophytes; vegetative potential to any great

disruption through extent; more than one-

by vegetation; disruption
obvious; patches of bare
soil or closely cropped
vegetation common; less
than cne-half of the
potential plant stubble
height remaining.

covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed fo

5 centimeters or less in

average stubble height.




grazing or mowing
minimal or not evident;
almost all plants allowed
o grow naturally.

sla7c

half of the potentiai plant
stubble height remaining.

Score(LB) [ 6 O 0O 0O 0 O 0 0 g 0O 0
Left Bank 10 9 8 7 6 5 4 2 1
Score(RB) | 6 [ C C Ol O [l O 0O
Right Bank 10 9 8 7 3] 5 4 2 1
10. Riparian Width of riparian zone Width of riparian zone 12-  |Width of riparian zone 6-  |Width of riparian zone <6

Vegstative Zone
Width (score each

>18 meters; human

activities (i.e., parking

18 meters; human

activities have impacted

12 meters; human

activities have impacted

meters: little or no riparian

vegetation due to human

bank riparian lots, roadbeds, clear- zone only minimally. zone a great deal. activities.
zone) cuts, lawns, or crops)
have not impacted zone.
Score(LB) [ 4 O 0O OO 0O O n . g d
Left Bank 10 9 8 7 b 5 4 2 1
Score (RB) 4 O 0O 0 0 O | 0 0 O 0O
Right Bank 10 9 8 7 () 5 4 2 1

TOTAL SCORE 69




l sla7d
f Habitat HABITAT ASSESSMENT - LOW GRADINET STREAMS
kParameter Optimal SubOptimal Marginal Poor
| 1- Epifaunal Greater than 50% 30-50% for low 10-30% for low 10% for
Substrate/ for low gradient streams}  |gradient streams) mix of gradient streams) mix of low gradient streams)
.Available of substrate favorable for  |stable habitat; well-suited stable habitat; habitat stable habitat; lack of
Cover epifaunal colonization & for full colonization availability less than habitat is obvigus;
fish cover; mix of snags, potential; adequate habitat  |desirable; substrate substrate unstable or
. submerged logs, undercut  |for maintenance of frequently disturbed or lacking.
banks, cobble or other populations; presence of removed.
. stable habitat & at stage additional substrate in
to allow full colonization form of newfall, but not
| potential (Le., logs/snags  |vet prepared for
that are not new fall and colonization (may rate at
y nat transient). high end of scale).
core 5 oDoopDoD o000 ofgoodoyonnno
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

IZ. Pool

| Substrate
I Characterization

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

vegetation common.

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

vegetation present.

All mud or clay or sand
bottom: little or no root
mat: no submerged

vegetation.

Hardpan clay of bedrock: no

root mat or vegetation.

O 000 0

ooonoad

O oo

MOOoOood

tcore | 5

20 19 18 17 16

15 14 13 12 11

0o
10 9 8 7 6

5 4 3 2 1 0

L
;. Pool Variability

Even mix of largeshatiow,
large-deep, smalishallow,

small-deep pools present.

Majority of pools
large deep; very

few shallow

Shallow pools much
mare prevalent than deep

poels.

Majcrity of pools small

shallow or pools absent.

O0o0no0ad

ooooad

O 0000

o0oMmOo0n

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

5 4 3 2 1 0

icore E

4.Sediment
Deposition

Little or no enlargement
of islands or point bars
and less than <20% of
the bottom affected by

sediment deposition.

Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment; 20-50% of the
bottom affected; slight

deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 50-80% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of

pools prevalent.

Heavy deposits of fine
material, increased bar
development; more than
80% of the bottom
changing frequently; pools
almost absent due to
substantial sediment

deposition.

core | 6

goo0fdg

OoQgo

OO0 0M
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20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

a
5 4 3 2 1 0

5. Channe! Flow

|
I Status

Water reaches base of
both lower banks, and
mimimal amount of

channel substrate is

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

substrate is exposed.

exposed.

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

mostly exposed.

Very little water in
channel and mostly

present as standing pools.

Score | 8

gooo00o0o0n0o00 0000000000
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6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas extensive; embankments  |or cement; over 80% of
minimal; stream of bridge abutments; or sharing structures the stream reach
with normal evidence of past present on both banks; channelized and disrupted.
pattern. channelization, i.e., and 40 to 80% of stream Instream habitat greatly
dredging, {greater than reach channelized and altered or removed
past 20 yr} may be disrupted. entirely.
present, but recent
channelization is not
_ present. o]
Seore | 20 MO OOOOOODUOOD OO0OQgOO0OooOoooo
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
7. Channel The bends in the stream | The bends in the stream The bends in the stream  |Channel straight;
Sinuosity increase the stream increase the stream increase the stream waterway has baen
length 3 to 4 times longer  |length 2 to 3 times longer length 1 to 2 times longer  |channelized for a long
than if it was in a straight  |than if it was in a straight than if it was in a straight distance.
line. (Note - channel line. line.
braiding is considered
coastal plains and other
normal low-lying areas.
this parameter is not
easily rated in these
areas.}
score | 8 DD 0000 ODOOOO

N

20 19 18 17 16

15 14 13 12 11

O 0
10 9

oo [&]

0
7 6

0000
5 4 3 2 1

8. Bank Stability
(score each bank)
Note: determine left or
right side by facing

Banks stable; evidence
of erosion or bank failure
absent or minimal; little
potential for future

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during

Unstable; many eroded areas;
“raw” areas frequently along
straight sections and bends;
obvious bank sloughing;

downstream. problems. <6% of bank reach has areas of floods, 60-100% of bank has
affected. erosion. erosional scars.
Score(LB) | 4 O 0 0O 0O 0 [ | 0 0
Left Bank 10 9 8 7 6 5 4 3 2 1
Score(RB) | 4 0 0 0O 0o g O g 0O o O
Right Bank 10 9 8 7 6 5 4 3 2 1

9. Vegetative
Protection (score
each bank)

Note: determine left or
right side by facing
downstream,

More than 30% of the
streambank surfaces and
immediate riparian zones
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophyles; vegelative

disruption through

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

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

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

5 centimeters or less in
average stubble height.
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grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturaly.

sla7d

haff of the potential ptant
stubble height remaining.

.core (LB) 15 O 0O 0O O 0 O 0O O g 04
Left Bank 10 9 8 7 6 5 4 2 1

jcore(RB) | 5 o N o O o N B R 1 O 0O O O
Right Bank 10 9 8 7 6 5 4 p 1

l 10. Riparian

Vegstative Zone
IWidth {score each

Width of riparian zone
>18 meters; human

activities (i.e., parking

Width of riparian zone 12-
18 meters; human

activities have impacted

Width of riparian zone 6-
12 meters; human

activities have impacted

Width of riparian zone <6
meters: little or no riparian

vegetation due to human

| bank riparian lots, roadbeds, clear- zone only minimally. zone a great deal. aclivities.
one} cuts, lawns, or crops)
Iz have not impacted zone.
'Score (LB) | 5 O 0O o O 0O L | O ] L]
‘ Left Bank 10 9 8 7 6 5 4 2 1
lcore (RB) 5 O QO 0O O O | ] | | O
Right Bank 10 9 8 7 6 5 4 2 1

83

IOTAL SCORE




sla7e
Habitat HABITAT ASSESSMENT - LOW GRADINET STREAMS
Parameter Optimal SubOptimal Marginal Poor
1. Epifaunal Greater than 50% 30-50% for low 10-30% for low 10% for
Substrate/ for low gradient streams)  [gradient streams) mix of gradient streams) mix of low gradient streams)
Available of substrate favorable for  |stable habitat; well-suited  |stable habitat: habitat stable habitat; lack of
Cover epifaunal colonization & for full colonization availability less than habitat is obvious;
fish cover; mix of snags, potential; adequate habitat | desirabie; substrate substrate unstable or
submerged logs, undercut |for maintenance of frequently disturbed or lacking.
banks, cobble or other populations; presence of removed.
stable habitat & at stage additional substrate in
to allow full colonization form of newfall, but not
potential (i.e., logs/snags |yet prepared for
that are not new fall and colenization {may rate at
not fransient). high end of scale).
score | 10 OO0 0D 0DO0D0OO0ODOOO MmOoOOOOoooOooOoog
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
2. Pool Mixture of substrate Mixture of soft sand, mud  |All mud or clay or sand Hardpan clay of bedrock: no
Substrate materials, with gravel and  |or clay; mud may be bottom: little or no root

Characterization

firm sand prevalent; root
mats and submerged

vegetation common.

dominant; some root mats
and submerged

vegetation present.

mat: no submerged

vegetation.

rogt mat or vegetation.

Score | 5

00 good

ugulslsis

O 00

M O0O0O0oa0

20 15 18 17 16

15 14 13 12 11

g
10 9 8 7 6

5 4 3 2 1 0

3. Pool Variability

Even mix of largeshallow,
large-deep, smallshallow,

small-deep pools present.

Majority of pools
large deep; very

few shallow

Shallow pools much
more prevalent than deep

pools.

Majority of pools small

shallow or pools absent.

score | 13 0000 0O0OCOMOO ODOOOOODOOOOO
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
4.Sediment Little or no enlargement Some new increase in Moderate deposition of Heavy deposits of fine
Deposition of islands or point bars bar formation, mostly new gravel, sand or fine material, increased bar
and less than <20% of from gravel, sand or fine sediment on old and new  |development; more than
the bottom affected by sediment; 20-50% of the bars; 50-80% of the 80% of the bottom
sediment deposition. bottomn affected; slight bottom affected; sediment |changing frequently; pools
deposition in pools, deposits at obstructions, almost absent due to
constrictions, and bends;  [substantial sediment
moderate deposition of deposition.
pools prevalent.
score | 7 OO0 DO O0O0O0OOOOO O0OOT®™™Od 00

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

U 0o
2

5 4 3 1 0

5. Channel Flow
Status

Water reaches base of
both lower banks, and
mimimal amount of

channel substrate is

exposed.

Water fills >75% of the
avaifable channel; or
<25% of channel

substrate is exposed.

Water fills 25-75% of the
available channel, andfor
riffle substrates are

mostly exposed.

Very little water in
channel and mostly

present as standing pools.

Score | 15

D O0000MOOOO0O OO0 Oo00o0oooogd
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l sla7e

' 20 19 18 17 16 15 14 13 12 11 10 9 8 7 &6 5 4 3 2 1
lG. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
| Alteration dredging absent or present, usually in areas extensive; embankments  [or cement; over 80% of

minimal; stream
with normal

pattern.

of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr} may be
present, but recent

channelization is not

or shoring structures
present on both banks;
and 40 to 80% of stream
reach channelized and

disrupted.

the stream reach
channelized and disrupted.
Instream habitat greatly
altered or removed

entirely.

present.
\
wcore 15 OO0 0000000 00000000000
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 S5 4 3 2 1 0
IT. Channel The bends in the stream The bends in the stream The bends in the stream Channel straight;
Sinuosity increase the stream increase the stream increase the stream waterway has been
length 3 to 4 times longer  |length 2 to 3 times longer length 1 to 2 times longer  [channelized for a long
than if it was in a straight  |than if it was in a straight than if it was in a straight distance.
I line. (Note - channel line. line.
braiding is considered
l coastal plains and other
| normal low-lying areas.
this parameter is not
. easily rated in these
areas.)
7 OO D o0 oo0o00 000°7C

20 19 18 17 16

15 14 13 12 11

10 9 8 7

|
6

0000 0
5 4 3 2 1

.ij’re

8. Bank Stability
' {score each bank}
Note: determine left or

Banks stable; evidence
of erosion or bank failure
absent or minimal, little

Moderately stable;
infrequent, small areas of
erosion mostly healed

Maoderately unstatle; 30-
60% of bank in reach has
areas of erosion; high

Unstable; many eroded areas;
"raw" areas frequently along
straight sections and bends;

| right side by facing potential for future over. 5-30% of bank in erosion potential during abvious bank sloughing;
downstream. problems. <5% of bank reach has areas of floods. 60-100% of bank has
I affected. erosion. erosional scars.
IScore (LB) | 7 O 0O 0O O 0O 0O O 0o o d
Left Bank 10 9 8 7 6 5 4 3 2 1
jcore (RB) | 7 O 0O O O O O O O @Jd _ d
a Right Bank 10 9 8 7 6 5 4 3 2 1

'9. Vegetative
Protection {score
each bank)

Note: determine left or

. right side by facing

I downstream.

More than 90% of the
streambank surfaces and
immediate riparian zones
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative

disruption through

70-90% of the stream-
-bank surfaces covered
by native vegetation, but
one class of plants is not
not well represented
disruption evident but not
affecting full plant growth
potential to any great

extent; more than one-

50-70% of the stream-
bank surfaces covered
by vegetation; disruption
obvious; patches of bare
soil or closely cropped
vegetation commeon; less
than one-half of the
potential plant stubble

height remaining.

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

5 centimeters or less in
average stubble height.




grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturafly.

sla’e

half of the potential plant
stubble height remaining.

Score (LB) | 5 [ . L 0] [l O 0O O
Left Bank 10 9 8 7 6 5 4 2 1

Score(RB) | 5 0O 0O O O 0O O O 0 |
Right Bank 10 9 8 7 6 5 4 2 1

10. Riparian
Vegstative Zone
Width (score each

Width of riparian zone
>18 meters; human

activities (i.e., parking

Width of riparian zone 12-
18 meters; human

activities have impacted

Width of riparian zone 6-
12 meters; human

activities have impacted

Width of riparian zone <6
meters: little or no riparian

vegetation due to human

bank riparian lots, roadbeds, clear- zone only minimaily. zone a great deal. activities.
zone) cuts, lawns, or crops)
have not impacted zone.
Score(LB) | 2 O O 0O 0O 04d I O O O O
Left Bank 10 S 8 7 6 5 4 2 1
Score (RB) 5 O 0 0O 0O O 0 O O 0 0
Right Bank 10 9 8 7 6 5 4 2 i

TOTAL SCORE | 103




sla7el

' Habitat HABITAT ASSESSMENT - LOW GRADINET STREAMS

l Parameter Optimal SubOptimal Marginal Poor

| 1. Epifaunal Greater than 50% 30-50% for low 10-30% for low 10% for
Substrate/ for low gradient streams)  |gradient streams) mix of gradient streams) mix of low gradient streams)

lAvaiIabIe
Cover

of substrate favorable for
epifaunal colonization &

fish cover; mix of snags,

stable habitat; well-suited
for full colonization

potential; adequate habitat

stable habitat; habitat
availability less than

desirable; substrate

stable habitat: lack of
habitat is obvious;

substrate unstable or

submerged logs, undercut |for maintenance of frequently disturbed or lacking.
| banks, cobble or other populations; presence of removed.
stable habitat & at stage additional substrate in
l to allow full colonization form of newfall, but not
| potential {i.e., logs/snags |yet prepared for
l that are not new fall and colonization {may rate at
' not transient). high end of scale).
‘Score 5 O O000o00o0gf 00800000000
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0O

I2. Pool

Substrate
Characterization

Mixture of substrate
materials, with gravel and
firm sand prevalent; roct
mats and submerged

vegetation common.

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

vegetation present.

All mud or ¢lay or sand
bottom: little or no root
mat: no submerged

vegetation.

Hardpan clay of bedrock: no

root mat or vegetation,

core | 6

O0oo00n

OoooOgag

O oo

O00n0on

20 19 18 17 16

15 14 13 12 11

|
10 9 8 7 6

5 4 3 2 1 0

}. Pool Variability

Even mix of largeshallow,
large-deep, smallshallow,

small-deep pools present.

Majority of pools
large deep; very

few shallow

Shallow pools much
more prevalent than deep

pools.

Majority of pools small

shallow or pools absent.

core | 3

O 0000

oooon

O 0o o0ofd

O 406 MO 00

-,

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

5 4 3 2 1 0

| 4.Sediment
I Deposition

}

Little or no entargement
of islands or point bars
and less than <20% of
the bottom affected by

sediment depaosition.

Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment; 20-50% of the
bottom affected; slight

deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 50-80% of the
bottom affected: sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of

pools prevalent.

Heavy deposits of fine
matertal, increased bar
development; more than
80% of the bottom
changing frequently; pools
almost absent due to
substantial sediment

deposition.

Oo0oooad

I I |

O000oan0

M {1 00

.';icore | 5

20 19 18 17 16

15 14 13 12 11

10 5 8 7 &6

0 O
5 4 3 2 1.0

| 5. Channel Flow
Status

Water reaches base of
both lower banks, and
mimimal amount of

channel substrate is

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

substrate is exposed.

exposed.

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

mostly exposed,

Very little water in
channel and mostly

present as standing pools.

OO0 o0o0o0o0ogofd B0 00000000
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20 19 18 17 16

slaZel

bt Mt hd bl S

15 14 13 12 11

—_—

10 9 8 7 &

[e—

5 4 3 2 1
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6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas extensive; embankments  |or cement; over 80% of
minimal; stream of bridge abutments; or shoring structures the stream reach
with normai evidence of past present on both banks, channelized and disrupied.
pattern. channelization, i.e., and 40 to 80% of stream Instream habitat greatly
dredging, (greater than reach channelized and altered or remaved
past 20 yr) may be disrupted. entirely.
present, but recent
channelization is not
present.
score | 20 M OO O OOOO0OCOO ODOOOOCOO0OOO0OO0OO
20 19 18 17 16 15 14 13 12 11 10 9 & 7 6 5 4 3 2 1 0
7. Channel The bends in the stream The bends in the stream The bends in the stream Channel straight;
Sinuosity increase the stream increase the stream increase the stream waterway has been

length 3 to 4 times longer
than if it was in a straight
line. (Note - channel
braiding is considered
coastal plains and other
normal low-lying areas.
this parameter is not
easily rated in these

areas.)

length 2 to 3 times longer
than if it was in a straight
line.

fength 1 te 2 times longer
than if it was in a straight

line.

channelized for a long
distance.

Score | 6

O 00100

0001

O 00 0F

20 19 18 17 16

15 14 13 12 11

100 9 8 7 6

0000
5 4 3 2

EEN
1

8. Bank Stability
(score each bank)
Note: determine left or
right side by facing

Banks stable; evidence
of erosion or bank failure
absent or minimal; little
potential for future

Moderately stable;
infrequent, small areas of
erpsion mostly healed
over. 5-30% of bank in

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during

“raw" areas frequently along
straight sections and bends;
obvious bank sloughing;

Unstable; many eroded areas;

downstream. problems. <5% of bank reach has areas of floods. 60-100% of bank has
affected. erosion. erosional scars.
Score (LB) | 7 O 0O O O O 0O 0O O @O O
Left Bank 10 9 8 7 6 5 4 3 2 1
Score (RB) | 7 O 0O O ! | | [ g 0
Right Bank 10 9 2 7 6 5 4 3 2 1

9. Vegetative
Protection (score
each bank)

Note: determine left or
right side by facing
downstream.

More than 90% of the
sireambank surfaces and
immediate riparian zones
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative

disruption through

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

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

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

5 centimeters or less in

average stubble height.




!

grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturally.

sla/el

half of the potential plant
stubble height remaining.

core(LB) | 6 O 0 0O 0 O 0O 0 0 Qg 0
Left Bank 10 9 8 7 6 5 4 3 2 1
jcore(RB) | 6 O 0O 0 0O m O O O 0 0O
Right Bank 10 9 8 7 6 5 4 2 1
10. Riparian Width of riparian zone Width of riparian zone 12- Width of riparian zone 6- Width of riparian zone <6

Vegstative Zone
Width (score each

>18 meters; human

activities {i.e., parking

18 meters; human

activities have impacted

12 meters; human

activities have impacted

melers: little or no riparian

vegetation due to human

| bank riparian lots, roadbeds, clear- zone only minimally, zone a great deal. activities.
lzone) cuts, lawns, or crops)
’ have not impacted zone.
'Score{LB) [ 5 O 0O O o O O O O O O
Left Bank 10 9 8 7 6 5 4 2 1
lcore RB) |5 O 0O O O d O O O o O
Right Bank 10 9 2] 7 6 5 4 2 1

91

. OTAL SCORE




sla7e2
Habitat HABITAT ASSESSMENT - LOW GRADINET STREAMS
Parameter Optimal SubOptimal Marginal Poor
1. Epifaunal Greater than 50% 30-50% for low 10-30% for iow 10% for
Substrate/ for low gradient streams)  |gradient streams) mix of gradient streams) mix of low gradient streams)
Available of substrate favorable for  |stable habitat; well-suited  |stable habitat; habitat stable habitat; lack of
Cover epifaunal colonization & for full colonization availability less than habitat is obvious;
fish cover; mix of snags, petential; adequate habitat |desirable; substrate substrate unstable or
submerged logs, undercut  |for maintenance of frequently disturbed or lacking.
banks, cobble or other populations; presence of removed.
stable habitat & at stage additional substrate in
to allow full colonization form of newfall, but not
potential (i.e., logs/snags |yet prepared for
that are not new fall and colonization {may rate at
not transient). high end of scale).
Score 1 D O000000000 OO0 000oOo0od«O
20 13 18 17 16 15 14 13 12 11 10 9 8 7 6 S 4 3 2 1 0
2. Pool Mixture of substrate Mixture of soft sand, mud  |All mud or clay or sand Hardpanr clay of bedrock: no
Substrate materials, with gravel and  |or clay; mud may be bottom: little or no root

Characterization

firm sand prevalent; root
mats and submerged

vegetation common.

dominant; some root mats
and submerged

vegetation present.

mat: no submerged

vagetation.

root mat or vegetation.

Score | &

00000

OO0 O O o

O000o0n

20 19 18 17 16

15 14 13 12 11

O 0O000M
10 9 8 7 6

5 4 3 2 1 0

3. Pool Variability

Even mix of largeshallow,
large-deep, smallshallow,

smail-deep pools present.

Majority of pools
targe deep; very

few shallow

Shallow pools much
more prevalent than deep

pools.

Majority of pools small

shallow or pools absenl

Score | 1 00000 O0OO0OODO0OO OOOOQOOOOOOMO
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 S 4 3 2 1 0
4.Sediment Little or no enlargement Some new increase in Moderate deposition of Heavy deposits of fine
Deposition of islands or point bars bar formation, mostly new gravel, sand or fine material, increased bar
and less than <20% of from gravel, sand or fine sediment on old and new  |development; more than
the bottomn affected by sediment; 20-50% of the bars; 50-80% of the 80% of the bottom
sediment depaosition. bottom affected; slight oottom affected; sediment |changing frequently; pools
deposition in pools, deposits at obstructions, almost absent due to
consfrictions, and bends;  [substantial sediment
moderate deposition of deposition,
pools prevalent.
Score | 1 D000 00000O OOoggao &M O

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

O o000
2

5 4 3 1 0

5. Channel Flow
Status

Water reaches base of
both lower banks, and
mimimal amount of
channel substrate is

exposed.

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

substrate is exposed.

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

mostly exposed,

Very little water in
channel and mostly

present as standing pools.

Score | 13

ODOO00000Md00 DOOOOdoo0god
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e bt led bl et

15 14 13 12 11

—t

10 95 8 7 6

[ —

1

[ S—

5 4 3 2

I Channel

| Alteration

Channelization or
dredging absent or
minimal; stream
with normal

pattemn.

Some channelization
present, usually in areas
of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not

present.

Channelization may be
extensive; embankments
or shoring structures
present on both banks;
and 40 to 80% of stream
reach channelized and

disrupted.

Banks shored with gabion
or cement; over 80% of
the stream reach
channelized and disrupted.
Instream habitat greatly
altered or removed

entirely.

core 13 0000000008 000000000 00
i: 20 19 18 17 16 15 14 13 12 11 10 % 8 7 6 5 4 3 2 1 @
E. Channel The bends in the stream [ The bends in the stream The bends in the stream  |Channel straight;
Sinuosity increase the stream increase the stream increase the stream waterway has been
length 3 to 4 times longer  |length 2 to 3 times longer length 1 to 2 times longer  |channelized for a long
than if it was in a straight  |than if it was in a straight than if it was in a straight  |distance.
| line. (Note - channel line. line.
braiding is considered
I coastal plains and other
| normal low-lying areas.
this parameter is not
. easily rated in these
areas.)
fcore 6 D o0 Oo0oo0ooQ 0O000@E007000I(0
20 1% 18 17 16 15 14 13 12 11 0 9 8 7 & 5 4 3 2 1

8 Bank Stability
(score each bank)
Note: determine left or

Banks stable; evidence
of erosion or bank failure
absent or minimal; little

Moderately stable;
infrequent, small areas of
erosion mostly healed

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high

Unstable; many eroded areas;
"raw" areas frequently along
straight sections and bends;

| right side by facing potential for future over. 5-30% of bank in ergsion potential during obvious bank sloughing;
downstream. problems. <5% of bank reach has areas of floods. 60-100% of bank has
affected. erosion. erosional scars.
IScore (LB} | 7 O 0O d O 0O 0 O Qg g 0
Left Bank 10 9 8 7 6 5 4 3 2 1
kore RB) [ 7 O O 0O O O O O O O d
Right Bank 10 9 8 7 6 5 4 3 2 1

9. Vegetative
Protection (score

each bank)

|
l Note: determine left or
right side by facing
| downstream.

More than 90% of the
streambank surfaces and
immediate riparian zones
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative

disruption through

73-90% of the stream-
-bank surfaces covered
by native vegetation, but
one class of plants is not
not well represented
disruption evident but not
affecting full plant growth
potential to any great

extent; more than ene-

50-70% of the stream-
bank surfaces covered
by vegetation; disruption
cbvious; paiches of bare
soil or closely cropped
vegetation common; less
than one-half of the
potential plant stubble

height remaining.

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

5 centimeters or less in

average stubble height.




grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturally.

sla7e2

half of the potential plant
stubble height remaining.

Score(LB) [ 6 O 0O 0 0 O 0 0O 0O 0O 0O
Left Bank 10 9 8 7 6 5 4 2 1
Score (RB) | 6 O 0 0O O O O 0O 0O 0O @O
Right Bank 10 9 8 7 6 5 4 2 1
10. Riparian Width of riparian zone Width of riparian zone 12-  |Width of riparian zone 6- | Width of riparian zone <6

Vegstative Zone
Width (score each

>18 meters; human

activities (i.e., parking

18 meters; human

activities have impacted

12 meters; human

activities have impacted

meters: little or no riparian

vegetation due to human

bank riparian lots, roadbeds, clear- zone only minimally. zone a great deal. activities.
zone} cuts, lawns, or crops)
have not impacted zone.
Score (LB) | 7 O 0O 0O . O O O 0O o O
Left Bank 10 9 8 7 6 5 4 2 1
Score (RB) 7 O O _ 0O O O n . a_ O
Right Bank 10 5 8 7 6 5 4 2 1

TOTAL SCORE 81




l sla7e3
| Habitat HABITAT ASSESSMENT - LOW GRADINET STREAMS
l1 Parameter Optimal SubOptimal Marginal Poor
| 1- Epifaunal Greater than 50% 30-50% for low 10-30% for low 10% for
Substrate/ for low gradient streams}  |gradient streams) mix of gradient streams) mix of low gradient streams)
.Available of substrate favorable for  |stable habitat; weli-suited stable habitat; habitat stable habitat; lack of
Cover epifaunal colonization & far full colonization availability less than habitat is obvious;
fish cover; mix of snags, potential; adequate habitat  |desirable; substrate substrate unstable or
I submerged logs, undercut  |for maintenance of frequently disturbed or lacking.
banks, cobble or other populations: presence of removed.
| stable habitat & at stage additional substrate in
l to aflow full colonization form of newfall, but not
| potential (i.e., logs/snags |yet prepared for
l that are not new fall and colonization (may rate at
i not transient). high end of scale).
'Score | 3 Oo0O0O0000000 0000000y doaBd
20 19 18 17 16 15 14 13 12 11 10 S 8 7 & 5 4 3 2 1 0O

I2. Pool

Substrate
Characterization

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

vegetation common.

Mixture of soft sand, mud
or ¢lay; mud may be
dominant; some root mats
and submerged

vegetation present.

All mud or clay or sand
bottomn: litfe or no root
mat: no submerged

vegetation.

Hardpan clay of bedrock: no

root mat or vegetation.

coe | O OO0 000f0O000 0000000000

| 20 19 18 17 16 15 14 13 12 11 10 & 8 7 6 5 4 3 2 1 O

3. Pool Variability |Even mix of largeshallow, | Majority of pools Shallow pools much Majority of pools small

. large-deep, smallshallow, large deep; very more prevalent than deep | shallow or pools absent.
small-deep pools present. few shallow pools.

core | 0 OO0000 00000 B8 000000000

-

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

5 4 3 2 1 0

| 4.Sediment
l Deposition

Little or no enlargement
of islands or point bars
and less than <20% of
the bottom affected by

sediment deposition.

Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment; 20-50% of the
bottom affected; slight

deposition in pools.

Maderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 50-80% of the
bottom affected; sediment
deposits at abstructions,
constrictions, and bends;
moderate deposition of

pools prevalent.

Heavy deposits of fine
material, increased bar
development; more than
80% of the bottom
changing frequently; pools
almost absent due to
substantial sediment

deposition.

O0O0an

o0oo0oono

O00d0mM

O 00O O O

Fore | 6

20 19 18 17 16

15 14 13 12 11

10 9 8 7 &

=
5 4 3 2 10

| 5. Channel Flow
Status

Water reaches base of
both lower banks, and
mimimal amount of

channel substrate is

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

substrate is exposed.

exposed.

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

mostly exposed.

Very little water in
channel and mostly

present as standing pocls.

D o000 o00000 a00000000oa

|
!Score [ 10
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16 9 8 7 6
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5 4 3 2 1

6. Channel Channelization or Scme channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas extensive; embankments  |or cement; over 80% of
minirnal; stream of bridge abutments; or shering structures the stream reach
with normal evidence of past present on both banks; channelized and disrupted.
pattern. channelization, i.e., and 40 to 80% of stream Instream habitat greatly
dredging, {(greater than reach channelized and altered or removed
past 20 yr) may be disrupted. enfirely.
present, but recent
channelization is not
present.
Score | 6 O 000000000 00000000000
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
7. Channel The bends in the stream | The bends in the stream The bends in the stream | Channe! straight;
Sinuosity increase the stream increase tha stream increase the stream waterway has been
length 3 to 4 times longer  |length 2 to 3 times langer length 1 to 2 times longer  |channetized for a long
than if it was in a straight  |than if it was in a straight than if it was in a straight  |distance.
line. (Note - channel line, line.
braiding is considered
coastal plains and other
normal low-lying areas.
this parameter is not
easily rated in these
areas.)
Score | 6 L0000 00000 000000007010
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

8. Bank Stability
(score each bank)
Note: determine left or
right side by facing

Banks stable; evidence
of erosion or bank failure
absent or minimal; little
potential for future

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of hank in

Moderately unstable; 30-
60% of bank in reach has
areas of erasion; high
erosion potential during

Unstable; many eroded areas;
"raw" areas frequently along
straight sections and bends;
obvious bank sloughing;

downstream. problems. <5% of bank reach has areas of floads. 60-100% of bank has
affected. erosion. erosional scars.
Score(LB) | 7 O 0O 0 [ [ [ 0O 0O O 0O
Left Bank 10 9 8 7 6 5 4 3 2 1
Score(RB) | 7 O 0O 0O O O . O O O 0O
Right Bank 10 9 8 7 6 5 4 3 2 1

9. Vegetative
Protection (score
each bank)

Note: determine left or
right side by facing
downstream.

More than 90% of the
streambank surfaces and
immediate riparian zones
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macraphytes; vegetative

disruption through

70-80% of the stream-
-bank surfaces covered
by native vegetation, but
one class of plants is not
riot well represented
disruption evident but not
affecting full plant growth
potential to any great

extent; more than one-

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

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

5 centimeters or less in

average stubble height.




grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturally.

sla7e3

half of the potential plant
stubble height remaining.

core(LB) | 6 O 0O 0O 0O 0 0O 00 O 0O O
Left Bank 10 9 8 7 6 5 4 2 1
Score{RB}) | 6 O 0O O Ol | O O d O 0
Right Bank 10 9 2 7 6 5 4 2 1
10. Riparian Width of riparian zone Width of riparian zone 12-  |Width of riparian zone 6-  |Width of riparian zone <6

Vegstative Zone
Width (score each

>18 meters; human

activities (i.e., parking

18 meters; human

activities have impacted

12 meters; hurman

activities have impacted

meters: little or no riparian

vegetation due to human

| bank riparian lots, roadbeds, clear- zone only minimally. zone a great deal. activities.
one} cuts, lawns, or crops})
_.z have not impacﬂed zone.
'Score (LB) | 2 0 0O 0 O 0O 1 O O Cl O
Left Bank 10 9 8 7 6 5 4 2 1
lcore (RB) 2 O 0 O 0O 0O O 3 O O 0O
Right Bank 10 9 8 7 4] 5 4 2 1

IOTAL SCORE 61




sla7t
Habitat HABITAT ASSESSMENT - LOW GRADINET STREAMS
Parameter Optimal SubOptimal Marginal Poor
1. Epifaunal Greater than 50% 30-50% for low 10-30% for low 10% for
Substrate/ for low gradient streams)  |gradient streams) mix of gradient streams) mix of low gradient streams)
Available of substrate favorable for  |stable habitat; well-suited  |stable habitat; habitat stable habitat; lack of
Cover epifaunal colonization & for full colonization availability less than habitat is obvious;
fish cover; mix of snags, potential; adequate habitat {desirable; substrate substrate unstable or
submerged logs, undercut |for maintenance of frequently disturbed or lacking.
banks, cobble or other populations; presence of removed.
stable habitat & at stage additional subsirate in
to allow full colonization form of newfall, but not
potential (i.e., logs/shags |yet prepared for
that are not new fall and colonization (may rate at
not transient). high end of scale).
Sscore | 10 D 0000 D0D0ODO0DO0OQO MOOODOODOOOOGOAMO
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
2. Pool Mixture of substrate Mixture of soft sand, mud All mud or clay or sand Hardpan clay of bedrock: no
Substrate materials, with gravel and  |or clay; mud may be bottom: little or no rool root mat or vegetation.
Characterization  [firm sand prevalent; root  [dominant; some root mats  |mat: no submerged
mats and submerged and submerged vegetation,
vegetation common. vegetation present. .
score | 6 D00 O0O0OO0ODOODO0OO0O OOOUOMOOOLOOCL
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

3. Pool Variabhility

Even mix of largeshallow,
large-deep, smallshallow,

small-deep pools present.

Majority of pools
large deep; very

few shallow

Shailow pools much
more prevalent than deep

pools.

Majority of pools small

shallow or pools absent.

Deposition

of islands or point bars
and less than <20% of
the bottom affected by

sediment depaosition.

bar formation, mostly
from gravel, sand or fine
sediment; 20-50% of the
bottom affected; slight

depasition in pocls.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars; 50-80% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;

moderate deposition of

pools prevalent.

Score | 8 OO0 00000000 OO0 O00O0000agio
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
4.Sediment Little or no enfargement | Some new increase in

Heavy deposits of fine
material, increased bar
development; more than
80% of the bottom
changing frequently; pools
almost absent due to
substantial sediment

deposition.

Score | i3

O0O0oo0on

OO0 M 0 0

0 00l

0 O

20 19 18 17 16

15 14 13 12 11

10 9 8 7 &

OO004d
2

5 4 3 1 0

5. Channel Flow
Status

Water reaches base of
both lower banks, and
mimimal amount of

channel substrate is

exposed.

Water filis >75% of the
available channel; or
<25% of channg!

substrate is exposed.

Water fills 25-75% of the
available channel, andfor
riffle substrates are

mostly exposed.

Vary little water in
channel and mostly

present as standing pools.

Score | 18

OO0OMO000000 D O00ooooggoog




I sla7f

' 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
IG. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
| Alteration dredging absent or present, usually in areas extensive; embankments  {or cement; over 80% of

minimal; stream
with normal

pattern.

of bridge abutments;
evidence of past
channelization, i.e.,
dredging, (greater than
past 20 yr) may be
present, but recent

channelization is not

present.

or shoring structures
present on both banks;
and 40 to 80% of stream
reach channelized and

disrupied.

the stream reach
channelized and disrupted.
Instream habitat greatly
altered or removed

entirely.

|
I
Score | 13

o000

aoMOon

O

|

20 18 18 17 16

15 14 13 12 11

10

OO0 000000
5 8 7 6 5 4 3 2

1 0

l7. Channel

Sinuosity

The bends in the stream
increase the stream
length 3 to 4 times longer
than if it was in a straight
line. (Note - channel
braiding is considered
coastal plains and other
normal low-lying areas.
this parameter is not
easily rated in these

areas.)

The bends in the stream
increase the stream
length 2 to 3 times longer
than if it was in a straight
line.

The bends in the stream
increase the stream
length 1 to 2 times longer
than if it was in a straight
line.

Channel straight;
waterway has been
channelized for a long
distance.

0000

01 01 01 L]

O 00 0

20 19 18 17 16

15 14 13 12 11

10 9 8 7

6

w8

L1000
4 3 2 1

fcore | 5

| 8. Bank Stability
(score each bank)
Note: determine left or
| right side by facing

Banks stable; evidence
of erosion or bank failure
absent or minimal, little
potential for future

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during

Unstable; many eroded areas;
"raw” areas frequently along
straight sections and bends;
obvious bank sloughing;

downstream. problems. <5% of bank reach has areas of floods. 60-100% of bank has
affected. erosion. erosional scars.
'Score (1LB) [ 4 O 0 0O 0O @ O 0 [ O ]
Left Bank 10 9 8 7 6 ) 4 3 2 1
lScore (RB) | 4 0O 0O 0 0O 0O [l O O O O
Right Bank 10 9 8 7 6 5 4 3 2 1

9. Vegetative
Protection {score
| each bank)

Note: determine lsft or
right side by facing

! downstream.

More than 90% of the
streambank surfaces and
immediate riparian zones
covered by native
vegetation, including
trees, understory shrubs,
or nonwoody
macrophytes; vegetative

disruption through

70-90% of the stream-
-bank surfaces covered
by native vegetation, but
one class of plants is not
not well represented
disruption evident but not
affecting full plant growth
potential to any great

extent; more than one-

50-70% of the stream-
bank surfaces covered
by vegetation; disruption
obvious; patches of bare
soil or closely cropped
vegetation common; less
than ane-half of the
potential plant stubble

height remaining.

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

5 centimeters or less in

average stubble height.




grazing or mowing
minimal or not evident;
almost ail plants allowed
to grow naturally.

sla7f

half of the potential plant
stubble height remaining.

Score (LB) | 5 0 O 0O 0O O 0 O O O O
Left Bank 10 9 8 7 6 5 4 2 1

Score(RB) [ 5 O O 0O O O O 0O 0O O O
Right Bank 10 9 8 7 6 5 4 2 1

10. Riparian Width of riparian zone Width of riparian zone 12-  |Width of riparian zone 8-  |Width of riparian zone <6

Vegstative Zone
Width (score each

>18 meters; human

activities (i.e., parking

18 meters; human

activities have impacted

12 meters; human

activities have impacted

meters: little or no riparian

vegetation due te human

bank riparian lots, roadbeds, clear- zone only minimally. zone a great deal. activities.
zone) cuts, lawns, or crops)
have not impacted zone.
Score(LB) | 2 D O O O O O O o O O
Left Bank 10 9 8 7 6 5 4 2 1
Score (RB) 5 O 0O 0 0O 0 | O_ 0O O 0
Right Bank 10 9 8 7 6 5 4 2 1

TOTAL SCORE 98




sla7g

! Habitat HABITAT ASSESSMENT - LOW GRADINET STREAMS
I1 Parameter Optimal SubOptimal Marginai Poor
| 1 Epifaunal Greater than 50% 30-50% for low 10-30% for low 10% for
Substrate/ for low gradient streams)  |gradient streams) mix of gradient streams) mix of low gradient streams)
lAvaiiable of substrate favorable for  {stable habitat; well-suiled stable habitat; habitat stable habitat; lack of
Cover epifaunal colonization & for full colonization availability less than habitat is cbvious;
v fish cover; mix of snags, potential; adequate habitat  |desirable; substrate substrate unstable or
I submerged logs, undercut [for maintenance of frequently disturbed or lacking.
banks, cobble or other populations; presence of removed.
1 stable habitat & at stage additional substrate in
| to allow full colenization form of newfall, but not
| potential (i.e., logs/snags  |yet prepared for
that are not new fall and colonization (may rate at
. not transient). high end of scale).
Score | 8 DOoOoOoo00 0000080 0y oanoo
20 19 18 17 16 15 14 13 12 112 10 9 8 7 6 5 4 3 2 1 0

I 2. Pool

| Substrate
l Characterization

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

vegetation common.

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

vegetation present.

All mud or clay or sand
bottom: little or no root
mat: no submerged

vegetation.

Hardpan clay of bedrock: no

root mat or vegetation.

core | 6

o00n0o

Oo0ooad

o oo |

<]

D oo0oaog

20 19 18 17 16

15 14 13 12 11

g
10 9 8 7 6

5 4 3 2 1 0

3. Pool Variability

Even mix of largeshallow,
large-deep, smallshallow,

small-deep pools present.

Majority of pools
large deep; very

few shallow

Shallow pools much
more prevalent than deep

pools.

Majority of pools small

shallow or pools absent.

core | 7

D Ooogadad

OBo0oad

L1 00 Mol

Ootnoog

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

5 4 3 2 1 0

-

4.Sediment
Deposition

Little or no enlargement
of islands or paint bars
and less than <20% of
the bottom affected by

sediment deposition.

Some new increase in
bar formation, mostly
from gravel, sand or fine
sediment; 20-50% of the
bottom affected; slight

deposition in pools.

Moderate deposition of
new gravel, sand or fine
sediment on old and new
bars: 50-80% of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
modarate deposition of

pools prevalent.

core | 8

Ooo0noao

000 00

O 0OM OO0

Heavy deposits of fine
material, increased bar
development; more than
80% of the bottom
changing frequently; pools
almost absent due to
substantial sediment

deposition.

O oo O O

H;

20 19 18 17 16

15 14 13 12 11

10 9 8 7 6

L
5 4 3 2 10

| 5. Channel Flow
. Status

Water reaches base of
both lower banks, and
mimimal amount of
channel substrate is

exposed.

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

substrate is exposed.

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

mostly exposed.

Very little water in
channel and mostly

present as standing pools.

‘gcore | 14

OO0 0000800 a0a0d00000f0f0 0o
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6. Channel Channelization or Some channelization Channelization may be Banks shored with gabion
Alteration dredging absent or present, usually in areas extensive; embankments  |ar cement; over 80% of
minimal; stream of bridge abutments; or shoring structures the stream reach
with normal evidence of past present on both banks; channglized and disrupted.
pattern. channelization, i.e., and 40 to 80% of stream Instream habitat greatly
dredging, {greater than reach channelized and altered or removed
past 20 yr) may be disrupted. entirely.
present, but recent
channelization is not
present.
score | 13 0000 O000MOOD ODO0QODODQOOOoOOOQ
20 13 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
7. Channel The bends in the stream | The bends in the stream The bends in the stream | Channel straight;
Sinuosity increase the stream increase the stream increase the stream waterway has been
length 3 to 4 times longer  |length 2 to 3 times longer length 1 to 2 times longer  |channelized for a long
than if it was in a straight  |than if it was in a straight than if it was in a straight  |distance.
line. (Note - channal line. line.
braiding is considered
coastal plains and other
normal low-lying areas.
this parameter is not
easily rated in these
areas.)
Score | 5 O 0O O 000 00000 0000

20 19 18 17 16

15 14 13 12 11

1 [
10 9 8 7 6

HEN
1

w[E

000
4 3 2

8. Bank Stability
{score each bank)
Note: determine left or
right side by facing

Banks stable; evidence
of erosion or bank failure
absent or minimal; little
potential for future

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during

Unstable; many eroded areas;
"raw" areas frequently along
straight sections and bends;
obvious bank sloughing:;

downstream. problems. <5% of bank reach has areas of floods. 80-100% of bank has
affected. erosion. erosional scars.
Score(LB) | 5 O 0O 0O 0 O | I o0
Left Bank 10 9 8 7 5] 5 4 3 2 1
Score(RB) | 5 O O O 0O & O 0O 0O O 0O
Right Bank 10 9 8 7 6 5 4 3 2 1

9. Vegetative
Protection (score
each bank)

Note: determine left or
right side by facing
downstream.

More than 90% of the
streambank surfaces and
immediate riparian zones
covered by native
vegetation, including
{frees, understory shrubs,
of nonwoody
macrophytes; vegetative

70-80% of the stream-
-bank surfaces covered
by native vegetation, but
one class of plants is not
not well represented
disruption evident but not
affecting full plant growth
potential to any great

disruption through

extent; more than one-

50-70% of the stream-
bank surfaces covered
by vegetation; disruption
obvious; patches of bare
soit or closely cropped
vegetation common; less
than one-half of the
potential plant stubble

height remaining.

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

5 centimeters or less in

average stubble height.




grazing or mowing
minimal or not evident;
almost all plants allowed
to grow naturally.

sla7g

half of the potential plant
stubble height remaining.

core(LB) | 5 e o O o S O O 0 0 0 0O
Left Bank 10 9 8 7 6 5 4 2 1
score(RB) | & O 0O 0 O O O ] O | !
Right Bank 10 9 8 7 6 5 4 2 1
10. Riparian Width of riparian zone Width of riparian zone 12-  [Width of riparian zone 6-  |Width of riparian zone <6

Vegstative Zone
IWidth {score each

>18 meters; human

activities (i.e., parking

18 meters; human

activities have impacted

12 meters; human

activities have impacted

meters: little or no riparian

vegetation due to human

| bank riparian lots, roadheds, clear- zone only minimally. zone a great deal. activities.
one} cuts, lawns, or crops)
have not impacted zane.
'Score(LB) | 5 O 0O 0O O O O O O O O
Left Bank 10 9 8 7 6 5 4 2 1
lcore (RB) 8 O & O O L 0 O 0O 0O B
Right Bank 10 9 8 7 6 5 4 2 1

94

'OTAL SCORE




Appendix N Wetland Determination Data Forms

Oxford Mining Company EID 889-0130 Aquatic Resources Management, LLCPage 92



WETLAND DETERMINATION DATA FORM — Eastern Mountains and Pledmont (DRAFT)

Projecysite: Geibel Permit Airea City/County: _Muhlenberg Sampling Date: __1/268/ 1 0
ApplicantOwner; _Oxford Mine State: _KY Sampling Point: 8 in
Investigator(s): Amanda Pankau and Ryan Pankau Section, Township, Range:
Landform (hillslepe, terrace, etc.): Local retlef (concave, convex, none):
Siope (%) 6-13 Lat: tong: Daturm:
Solt Map Unit Name: Wellston silt loam NWI dlassification:
Are climatic / hydrolegic conditions on the site typlcal for this tima of year? Yas _X No______ {ifno, explain in Remarks.)
Are Vegetation ______, Soft , or Hydrology significantly disturbed? Arg “Normal Circumstances” prasent? Yes X No
Are Vegetation . Soll , or Hydrology naturally problematic? {If needed, explain any answers in Remarks.}
SUMMARY OF FINDINGS ~ Attach site map showing sampling point locatlons, transects, Imporiant features, etc.
Hydrophytic Vegetation Present? Yes_ X No Is the Sampled Area
Hydric Soil Present? Yes_ X ___ No within a Wetland? ves X No
Wetland Hydrology Present? vos__ X No
Remarks:

Steep side slopes and abrupt pond boundary.

VEGETATION - Use scientific names of plants.

Absolute Dominant Indicator | Dominance Test worksheet:
Treo Stratum  (Plot size: 30 ) e Cover Specles? _Stalus . | nymber of Dominant Specles 3
1. That Are OBL, FACW, or FAC: {A)
2 Totai Number of Dominant 3
3, Spacles Across All Strata: (B)
4. Percent of Dominant Spactes 100
5. That Are OBL, FACW, or FAC: (A/B)
= Tolal Cover
Sapling/Shiub Stratum  (Plot size: 15 ) Prevalence Index worksheet:
1. Liquidambar sirycifiua 12 Yes FACW Totai % Coverof:  __ Mulliplvby:
2. Pantanuy occldentalis 18 Yes FACW | OBL specles x1=
a. FACW species X2=
4. FAC specles x3=
5. FACU species wd =
a0 = Tolal Cover UPL species x5=
Herb Stratum  (Ptot size: 8 ) Column Totals: 'y (8)
1. Juncus effusus 50 Yes FACW
2. Andropogon virginicus 10 No FACU Prevalence Index = B/A =
3 Hydrophytic Vegetation Indlcators:
4 ___ Rapid Test for Hydrophytic Vegetalion
5 X _ Dominance Test Is >50%
ﬁ‘ —_. Prevalence Index Is 3.0
7 — Morphological l’\dapla.tfor'-s1 {Provide supporting
' data In Remarks or on a separate shaet)
8. ... Problematic Hydraphytic Vegetation' {Explain)
9,
10. YIndicators of hydric sail and wetland hydralogy must
60 =Total Cover ba present, unless disturbed or problematic.
Woody Vine Stratum  (Piot size: 8 )
1. Hydrophytic
2 Vegetation x
= Tolal Cover Present? Yes No

Remarks: {inciude pholo numbers here or on a separate sheet.)

Hydrophytic vegetation criteria met.

Wilson 4‘1‘“

US Army Corps of Englneers Form Created by: ceslfosical ¢ Eastern Mountains and Pledmont — Peer-Review Draft 8-25-2009






