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body with a free connection to the sea and a measurable quantity of salt in its

waters but with abundant or semi-abundant freshwater inflow (estuarine areas).
Established mature communities or intermediate to well advanced successional

stages occurring in fresh, brackish, or saline environments; freshwater inflow

limited to generally small tributaries and localized runoff or overflow from flood
conditions. 10
Agquatic or semi-aquatic communities occurring in generally early to intermediate
successional stages as a result of periodic changes in moisture gradients; highly
dependent on seasonal weather conditions. 5

Component 3 - Uniqueness and Relative Abundance
1. Evaluate the habitat within the site according to the categories below.

Category Value
Highly valuable for wildlife and is very uncommon, unique or irreplaceable

(USFWS Mitigation Resource Category 1) 20
Highly valuable for wildlife but is relatively scarce or becoming scarce (USFWS
Mitigation Resource Category 2) 15
Exhibits high to medium value for wildlife and is relatively abundant (USFWS

Mitigation Resource Category 3) 10
Exhibits medium to low value for wildlife and is relatively abundant (USFWS

Mitigation Resource Category 4) )
Exhibits very low wildlife value regardless of abundance or scarcity 0

Component 4 - Vegetation Species Diversity

Criteria A
Diversity of Woody Species

Evaluate the composition of readily observable woody species in the overstory,
midstory, and understory by determining the number of species groups as represented
by the following categories. Evaluate for all cover types except Swamps (Criteria C) and
Marsh wetlands (Criteria D). Worksheet for Criteria A&B provided on page 25.

Species Group* Examples

Berry/Drupe hackberry, mulberry, paw paw, hawthorn, winterberry, black
haw, soapberry, persimmon, choke cherry, yaupon,
dogwood, Am. beautyberry, greenbriar, dewberry, poison ivy,
rattan vine, blackgum, grape, mulberry, holly, bumelia,
huckleberry, sumac, Virginia creeper, sassafras, prickly ash,
chinaberry, crab apple, agarito, lotebush, ivy tree vine,
palmetto, peppervine; wax myrtle

Legume/Pod mesquite, locust, redbud, Acacia spp., Eve's necklace,
Sesbania spp.

Acorn white oak, red oak, live oak, water oak, willow oak, post oak,
bur oak

Nut/Nutlike hickory, pecan, walnut, water elm, buttonbush,



ephidra,bitternut, hornbean
Samara (Winged Fruit)  elm, ash, box elder, maple

Cone pine, cypress, juniper

Achene sycamore, Baccharis spp., sandsage, Clematis spp., salt
bush

All others(capsules, willow, cottonwood, sweetgum, salt cedar, yucca, cactus,

follicles, buttonbush, sweetgum, bois d'arc, creosotebush, Chinese

burrs, hairy seeds) tallow-tree

Value assigned is equivalent to the number of groups represented (Maximum=8, If none
is represented then value is 0)

Criteria B
Total Number of Occurring Woody Species

Determine the total number of readily observable woody species and assign value
according to the following categories. Do not use for Swamps (Criteria C) or Marsh
wetlands (Criteria D)

Value
15 or more species 7
10-14 species 5
5-9 species 3
1-4 species 1
None occurring 0
Criteria C
Diversity of Vegetation in Swamps
Evaluate swamp areas according to the following categories:®

Value
Seasonally flooded mixed bottomland hardwoods; inundation resulting from
freshwater inflow 15
Seasonally flooded vegetation dominated by cypress-tupelo; inundation
resulting from freshwater inflow 10
Continually flooded or infrequent, abrasively flooded vegetation comprised of
one or more species; inundation resulting from freshwater, brackish or saline
inflow 6
Continually flooded vegetation; inundation resulting from stagnant or
impounded freshwater, brackish, or saline water conditions 2
Criteria D

Diversity of Vegetation in Marshes and other similar wetland areas

Determine the major types of wetland vegetation present according to the following
categories: rooted emergent vegetation, rooted submergent vegetation, rooted



vegetation with floating leaves, algal mat communities (microalgae), benthic or drifting
seaweeds (macroalgae). :

Value
High - includes three or more of above categories. 20
Medium - includes two of the above categories. 15
Low - includes one of the above categories. 5

Component 5 - Vertical Vegetation Stratification®
Evaluate canopy coverage of the following three categories of vegetation for all cover
types except crops and marsh wetlands.

Categories: 1. Vegetation greater than 12 feet high
2. Vegetation 3-12 feet high
3. Vegetation less than 3 feet high

Criteria : Value
All three categories present, each accounting for at least 25 percent of ground

cover 5
Any two of the above categories present, each accounting for at least 25

percent of ground cover 4
Only one of the above categories present and accounting for at least 25

percent of ground cover 3
None of the categories together account for more than 25 percent of ground

cover 1

Component 6- Additional Structural Diversity Components

Evaluate for all cover types except crops. Determine the presence of brush piles, rock
piles, rocky crevices, snags, fallen logs, thick grass cover, brambles or thickets
according to the following categories.

Criteria Value
Abundant - Three or more of the above components readily apparent and

observable from most locations with the site 5
Moderate - Any of the above components present, and observable with very

little search effort 3
Sparse - Any of the above components present, but occurring infrequently or

requiring significant search effort to locate 1

Absent - None of the above components observed
Component 7 - Condition of Existing Vegetation - Other

Use: Criteria A&B for cover types (other than crops and marsh wetlands) containing
woody and/or herbaceous vegetation.

Criteria C for cropland only.
Criteria D for marsh wetlands.



Criteria A
Degree of utilization of woody vegetation by vertebrates and invertebrates

Value
Not evident - little or no evidence of plant utilization 5
Moderate - plant utilization observable with minimal damage to leaves and/or
stems 3
Severe - damage to leaves and/or stems readily observable 1
No woody vegetation present 0

Criteria B

Availability of Herbaceous Vegetation. Do not evaluate for Crops (Criteria C) or Marsh
Wetlands (Criteria D)

Value
Good - Eight or more combined species of grasses and forbs readily
observable. : 5
Fair - Four to seven combined species of grasses and forbs readily observable 3
Poor - One to three combined species of grasses and forbs readily observable 1
None - Herbaceous vegetation lacking or absent 0
Criteria C
Available Biomass (Evaluate for croplands only)

Value

High- Biomass removed periodically, although not necessarily annually;

removed biomass supplanted by other vegetation resulting from natural

succession of invading species or overseeding of introduced species; (Ex. Rice

or other crop on multi-year rotational system allowing for additional biomass
accumulations between harvests). 10
Moderate - Most biomass removed annually or semi-annually but with some

residual amount remaining during portions of the rotational period. Minimal

bare ground conditions (Hay operations, crops grown for pasture or grazing,

chiseled crops). 5
Low - Most biomass removed annually due to clean farming practices creating
significant bare ground conditions (intensive row crop farming). 1
Criteria D

Condition of Marsh Wetlands

Value

Unaltered - Quality of water and/or associated vegetation good, no foreseeable
danger of environmental intrusion including pollution, contamination, 10



sedimentation, or stagnation.

Stable - Quality of water and/or associated vegetation good, although evidence
exists that pollution, contamination sedimentation or stagnation could occur in
the future or has occurred in the past.

Degraded - Degraded - Quality of water and/or associated vegetation poor or
declining or degradation imminent.
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TABLE F-1

WHAP
, Biological Comiponents
Ficld Evaluation Form
Project Proposed Lake Ralph Hall Date: 2005

Cover Type or Plant Association Cropland

Habitat Components Components Points
(From Key)

Site No. | 179 | 458 | 434 | 127 [ 546 | 32 [543 | Total

1. Site Potential 7 7 17 7 17 |7 49

~J

2. Temporal Development

Criteria A NN R

Criteria B (Mash Wetlands Only) NA | NA | NAINA | NA | NA | NA NA

" Relatve Abumdance O |0 o fo fojo oo
4. Vegetation Species Diversity
Criteria A NA |NA|NA|NA |[NA|NA|NA| NA
Criteria B NA |NA | NA|NA|NA|NA|INA| NA
Criteria C (Swamps Onlz) NA |NA | NA|NA|NA|NA|NA]|] NA
Criteria D eéwtwetmes oy | NA | NA [ NA | NA | Na [Na [NA| Na
5. Vertical Stratification NA|NA|NA|NA[NAJNA[NA|] NA
6. éddit‘ional Structural o 1o ol o olo o 0
Diversity Components

7. Condition of Existing Vegetation

Criteria A (Woody Vegetation) NA | NA | NA | NA |NA | NA[NA NA

Criteria B (Heibaccous Vegetatian) NA | NA | NAINA NA NA | NA NA

Criteria C (Crolands Oty 1 1 3 1 1 1 1 9

Criteria D (Marsh Wettands Oxilyy NA | NA | NA|NA | NA[NA|NA NA

Average Habitat Quality Score for all sites within
this cover type = Total Points x 1 =
Total number of sites 100 0.09




TABLE F-2

SPECIES LIST FOR CROP COVER TYPE

Bermuda grass Cynodon dactylon Caryopsis herbaceous
Foxtail grass Setaria italica Caryopsis herbaceous
Giant Ragweed Ambrosia trifida Achene herbaceous
Japanese brome Bromus japonicus Caryopsis herbaceous
Johnson Grass Sorghum halepense Caryopsis herbaceous
Perennial ryegrass Lolium perenne Caryopsis herbaceous
Prairie Peppergrass Lepidium densiflorum Silique herbaceous
Southern Crabgrass Digitaria ciliaris Caryopsis Herbaceous
White Clover Trifolium repens Legume/Pod herbaceous
Wild Rye Elymus sp. Caryopsis herbaceous




TABLE F-3

WHAP
Biological Components
Field Evaluation Form
Project Proposed Lake Ralph Hall Date: 2005
Cover Type or Plant Association Pasture
Habitat Components Components Points
(From Key)
Site No. | 458 | 23 [ 108 ] 131 | 520|742 | 38 | Total
1. Site Potential 707 |7 |17 |7 |7 |7 ]
2. Temporal Development
Criteria A 1 1 1 |1 1 1 1 7
Criteria B 0arsh Wetlands Ordy) NA |NA | NA|NA | NA|NA|{NA NA
3. Uniqueness and
Relative Abundance > > 10 > S0 35

4. Vegetation Species Diversity

Criteria A NA |NA | NA|NA |NA [NA [NA| Na
Criteria B NA |NA | Na | NA |NA|[NA|NA| Na
Criteria C (Samps Osty NA |NA |NA |Na |NA|[NA|NA| Na
Criteria D aemnwetmasomyy | NA | NA |NA [NA | NA [NA |NA| Na

5. Vertical Stratification 3 |3 |3 |3 (3|3 |3 ] 2

7. Condition of Existing Vegetation

Criteria A (Woody Vegetation) NA | NA | NA | NA | NA | NA | NA NA
Criteria B (Heibaceows Vegention) 5 5 1 5 3 5 3 27
Criteria C (Cropandts Osly) NA | NA NA NA |NA | NA|NA NA

Criteria D qvarsh Wetiands Osily) NA | NA | NA|NA | NA | NA | NA NA

Average Habitat Quality Score for all sites within
this cover type = Total Points x 1 =
Total number of sites 100 0.20




SPECIES LIST FOR PASTURE COVER TYPE

TABLE F-4

Bermuda Cynodon dactylon Caryopsis herbaceous
Buttercup Ranunculus sp. Achene herbaceous
Cocklebur Xanthium sp. Achene herbaceous
Curly Dock Rumex crispus Achene herbaceous
Dewberry Rubus trivialis Berry/Drupe herbaceous
Dotted Blue-eyed Grass Sisyrinchium langloisii Capsule herbaceous
Fescue Festuca arundinacea Caryopsis herbaceous
Fiddle Dock Rumex pulcher Achene herbaceous
Johnson Grass Sorghum halepense Caryopsis herbaceous
Prairie Phlox Phlox pilosa Capsule herbaceous
Purple Threeawn Aristida purpurea Caryopsis herbaceous
Showey Evening Primrose {Oenothera speciosa Capsule herbaceous
Spurred Bufterfly Pea Centrosema virginianum Legume/Pod herbaceous
Texas Prairie Parsley Polytaenia texana Schizocarp herbaceous
Texas Toadflax Nuttallanthus texanus Capsule herbaceous
Texas Vervain Verbena halei Nut/Nutlike herbaceous
Trumpet Creeper Campsis radicans Capsule herbaceous
Vetch Vicia sp. Legume/Pod herbaceous
Violet Viola sp. Capsule herbaceous
White Clover Trifolium repens Legume/Pod herbaceous
Wild Onion Allium canadense Capsule herbaceous
Woodsorrell Oxalis sp. Capsule herbaceous
Yellow Thistle Cirsium horridulum Achene herbaceous




TABLE F-5

Biological Components
Field Evaluation Form
Project Proposed Lake Ralph Hall Date: 2005
Cover Type or Plant Association Grasses
Habitat Components Components Points
{From Key)
Site No. | 510 }330 | 321 | 577 | 535|683 | 53 | Total
1. Site Potential 7 17 7 17 717 |7 49
2. Temporal Development
Criteria A 1 1 1 1 1 1 5 11

Criteria B Qviarsh Wetlands Only) NA | NA | NA|NA|NA|NA|NA NA

3. Uniqueness and 5 5
Relative Abundance

4. Vegetation Species Diversity

Criteria A NA |NA|NA|NA |[NA|[NA|NA]| NA
Criteria B NA INA|NA|NA|NA|NA|NA NA
Criteria C (Swangs O1ly) NA |NA|NA|NA|[NA|NA|NA| NA
Criteria D @Marsh Wettands Orlz) NA |NA |NA|NA|NA|NA|NA| NA
5. Vertical Stratification 3 3 3 3 3 3 3 21

7. Condition of Existing Vegetation

Criteria A (Woodly Vegetation) NA | NA| NA| NA| NA| NA| NA| NA
Criteria B (Hemaceows Vegetation) 5 3 5 5 5 5 5 33
Criteria C (Croptands Oty NA | NA| NA] NA] NA] NA | NA NA

Criteria D qlrsh Wettands Onily) NA | NA| NA| NA| NA|NA|NA| NA

Average Habitat Quality Score for all sites within
this cover type = - Total Points x 1 =
Total mumber of sites 100 0.25




TABLE F-6

SPECIES LIST FOR GRASSES COVER TYPE

nn Rag

mprosia artemisiiolia

chene erbaceous
Beaked Cornsalad Valerianella radiata Achene herbaceous
Bermuda Cynodon dactylon Caryopsis herbaceous
Big Bluestem Andropogon gerardii Achene herbaceous
Japanese Brome Bromus japonicus Caryopsis herbaceous
Bushy Bluestem Andropogon glomeratus Achene herbaceous
Buttercup Ranunculus sp. Achene herbaceous
Catchweed Bedstraw Galium aparine Schizocarp herbaceous
Clasping Venus' Looking-glass | Triodanis perfoliata Capsule herbaceous
Common Selfheal Prunella vulgaris Nut/Nutlike herbaceous
Common Sunflower Helianthus annuus ~ Achene herbaceous
Common Yarrow Achillea millefolium Achene herbaceous
Cross-vine Bignonia capreolata Capsule herbaceous
Curly Dock Rumex crispus Achene herbaceous
Dewberry Rubus trivialis Berry/Drupe herbaceous
Dill Family Anethum sp. Schizocarp herbaceous
Dotted Blue-eyed Grass Sisyrinchium langloisii Capsule herbaceous
Fiddle Dock Rumex pulcher Achene herbaceous
Flameleaf Sumac Rhus copallinum Berry/Drupe herbaceous
Flax Linum sp. Capsule herbaceous
Foxtail Grass Setaria sp. Caryopsis herbaceous
Giant Ragweed Ambrosia trifida Achene herbaceous
Goldenrod Solidago sp. Achene herbaceous
Green Wild Indigo Baptisia sphaerocarpa Legume/Pod herbaceous
Greenbriar Smilax bona-nox Berry/Drupe herbaceous
Henbit Lamium amplexicaule Nut/Nutlike herbaceous
lllinois Bundleflower Desmanthus illinoensis Legume/Pod herbaceous
Indian paintbrush Castilleja sp. Capsule herbaceous
Johnson Grass Sorghum halepense Caryopsis herbaceous
Little Bluestem Schizachyrium scoparium Achene herbaceous
Milkweed Asclepias sp. Follicle herbaceous
Nettle Family Achene herbaceous
Nightshade Solanum sp. Berry/Drupe herbaceous
Pigweed Amaranthus sp. Utricle herbaceous
Prairie Peppergrass Lepidium densiflorum Silique herbaceous
Prairie Plantain Plantago elongata Capsule herbaceous
Prickly Pear Cactus Opuntia sp. Berry/Drupe herbaceous
Purple Threeawn Aristida purpurea Caryopsis herbaceous
Quakinggrass Briza minor Caryopsis herbaceous
Ryegrass Lolium perenne Caryopsis herbaceous
Sensitive Briar Schrankia spp. Legume/Pod herbaceous
Showy Evening Primrose Oenothera speciosa Capsule herbaceous
Spurge Family Capsule herbaceous
Spurred Butterfly Pea Centrosema virginianum Legume/Pod herbaceous
Sunflower Family Aster sp. Achene herbaceous
Texas Dandelion Pyrrhopappus carolinianus Achene herbaceous
Texas Prairie Parsley Polytaenia texana Schizocarp herbaceous
Texas Vervain Verbena halei Nut/Nutlike herbaceous
Trumpet Creeper Campsis radicans Capsule herbaceous




TABLE F-6

SPECIES LIST FOR GRASSES COVER TYPE

Vetch Vicia sp. Legume/Pod herbaceous
Virginia Creeper Parthenocissus quinquefoli Berry/Drupe herbaceous
White Clover Trifolium repens Legume/Pod herbaceous
Wild Geranium Geranium caroliniuanum Legume/Pod herbaceous
Wild Onion Allium canadense Capsule herbaceous
Wild Petunia Ruellia sp. Capsule herbaceous
Yellow Sweet Clover Melilotus indicus Legume/Pod herbaceous
Yellow Thistle Cirsium horridulum Achene herbaceous




TABLE F-7

WHAP
Biological Components
Field Evaluation Form
Project Proposed Lake Ralph Hall Date: 2005
Cover Type or Plant Association Forest
Habitat Components Components Points
(From Key)
Site No. | 684 | 510 | 706 | 330 | 518 | 539 | 742 | Total
1. Site Potential 12 12 {12 {7 |7 |12 {12 | 74

2. Temporal Development

Criteria A 6 |12 112 112 |12 |12 |12 78

Criteria B @Marsh Wettands Only) NA I NA | NA|NA|NAJ|NA|NA NA

3. Uniqueness and 15 115

Relative Abundance 15 {15 |10 j10 |15 95

4. Vegetation Species Diversity

Criteria A 7 8 7 |6 5 4 |8 45
Criteria B 7 17 7 7 15 3 5 41
Criteria C (swamys Only) NA|NA|NA|NA|NAINA|NA| NA
Criteria D @varsh Wettands Onlyy NA|NA|INA|NA|NA|NA|NA| NA
5. Vertical Stratification 4 5 4 15 5 4 | 4 31

6. Additional Structural

Diversity Components 3 1 311 3 |13 |1 17

7. Condition of Existing Vegetation

Criteria A (Woody Vegetatior) 1 5 5 5 5 5 5 31
Criteria B (Hebaceows Vegetation) 5 5 5 5 5 3 5 33
Criteria C (Crogiands Otly) NA | NA | NA|NA|NA|NA|NA NA

Criteria D @uiarsh Wettands Orily) NA | NA | NA |NA | NA | NA | NA NA

Average Habitat Quality Score for all sites within
this cover type = Total Points x 1 =
Total number of sites 100 0.64




TABLE F-8

SPECIES LIST FOR FOREST COVER TYPE

Wild Rose Bush

JAmerican EIm Ulmus americana Samara canopy
Black Wiliow Salix nigra Capsule canopy
Blackjack Oak Quercus marilandica Acorn canopy
Bois d' Arc Maclura pomifera Achene canopy
Box Elder Acer negundo Samara canopy
Bur Oak Quercus macrocarpa Acorn canopy
Cedar Elm Ulmus crassifolia Samara canopy
Cottonwood Populus deltoides Berry/Drupe canopy
Eastern Red Cedar Juniperus virginiana Cone canopy
Green Ash Fraxinus pennsylvanica Samara canopy
Hackberry Celtis laevigata Berry/Drupe canopy
Hawthorn Crataegus texana Berry/Drupe canopy
Honey Locust Gleditsia triacanthos Legume/Pod canopy
Pecan Carya illinoensis Nut/Nutlike canopy
Post Oak Quercus stellata Acorn canopy
Red Oak Quercus texana Acorn canopy
Texas ash Fraxinus texensis Berry/Drupe canopy
White Ash Fraxinus americana Samara canopy
Winged Elm Ulmus alata Samara canopy
American Elm Ulmus americana Samara understory
Bamboo Phyllostachys sp. Other understory
Black Willow Salix nigra Capsule understory
Bois d' Arc Maclura pomifera Achene understory
Box Elder Acer negundo Samara understory
Cedar Elm Ulmus crassifolia Samara understory
Chickasaw plum Prunus angustifolia Berry/Drupe understory
Chinaberry Melia azedarach - Berry/Drupe understory
Chinese privet Ligustrum sinese Berry/Drupe understory
Chinquapin Oak Quercus muehlenbergii Acorn understory
Cottonwood Populus deltoides Berry/Drupe understory

|Deciduous Holly llex decidua Berry/Drupe understory
Eastern Red Cedar Juniperus virginiana Cone understory
Eve's Necklace Sophora affinis Legume/Pod understory
Green Ash Fraxinus pennsylvanica Samara understory
Gum Bumelia Bumelia lanuginosum Berry/Drupe understory
Hackberry Cellis laevigata Berry/Drupe understory
Hawthorn Crataegus texana Berry/Drupe understory
Honey Locust Gleditsia triacanthos Legume/Pod understory
Mexican Plum Prunus mexicana Berry/Drupe understory
Pecan Carya illinoensis Nut/Nutlike understory
Post Oak Quercus stellata Acorn understory
Rattlebush Sesbania drummondii Legume/Pod understory
Red Oak Quercus shumardii Acorn understory
Redbud Cercis canadensis Legume/Pod understory
Roughleaf Dogwood Cornus drummondii Berry/Drupe understory
Sassafras Sassafras albidum Berry/Drupe understory
Soapberry Sapindus drummondii Berry/Drupe understory
Toothache Tree Zanthoxylum clava-herculis Berry/Drupe understory

Rosa sp. Achene understory




TABLE F-8

SPECIES LIST FOR FOREST COVER TYPE

Annual Ragweed Ambrosia artemisiifolia Achene herbaceous
Beaked Cornsalad Valerianella radiata Achene herbaceous
Bermuda Cynodon dactylon Caryopsis herbaceous
Browneyed Susan Rudbeckia triloba Achene herbaceous
Bushy Bluestem Andropogon glomeratus Achene herbaceous
Buttercup Ranunculus sp. Achene herbaceous
Catchweed Bedstraw Galium aparine Schizocarp herbaceous
Cockiebur Xanthium sp. Achene herbaceous
Common Selfheal Prunella vulgaris Nut/Nutlike herbaceous
Common Yarrow Achillea millefolium Achene herbaceous
Coral Honeysuckle Lonicera sempervirens Berry/Drupe herbaceous
Coralberry Symphoricarpos orbiculatus Berry/Drupe herbaceous
Cross-vine Bignonia capreolata Capsule herbaceous
Curly Dock Rumex crispus Achene herbaceous
Dewberry Rubus trivialis Berry/Drupe herbaceous
False Indigo Amorpha fruticosa Legume/Pod herbaceous
Flameleaf Sumac Rhus copallinum Berry/Drupe herbaceous
Foxtail Grass Setaria italica Caryopsis herbaceous
Giant Ragweed Ambrosia trifida Achene herbaceous
Giant Reed Arundo donax Caryopsis herbaceous
Goldenrod Solidago sp. Achene herbaceous
Grapevine Vitis sp. Berry/Drupe herbaceous
Green Wild indigo Baptisia sphaerocarpa Legume/Pod herbaceous
Greenbriar Smilax bona-nox Berry/Drupe herbaceous
Heavenly Bamboo Nandina domestica Berry/Drupe herbaceous
Hedgenettle Stachys sp. herbaceous
lllinois Bundleflower Desmanthus illinoensis Legume/Pod herbaceous
Indian Paintbrush Castilleja sp. Capsule herbaceous
Inland Sea Oats Chasmanthium latifolium Achene herbaceous
Japanese Honeysuckle Lonicera japonica Berry/Drupe herbaceous
Johnson Grass Sorghum halepense Caryopsis herbaceous
Little Bluestem Schizachyrium scoparium Achene herbaceous
Lizard's Tail Saururus cernuus Capsule herbaceous
May Apple Podophyllum peltatum Berry/Drupe herbaceous
Milkweed Asclepias sp. Follicle herbaceous
Mint Family Nut/Nutlike herbaceous
Mulberry Morus sp. Achene herbaceous
Mustang Grape Vitis mustangensis Berry/Drupe herbaceous
Mustard Family Silique herbaceous
Perennial Ryegrass Lolium perenne Caryopsis herbaceous
Plantain Plantago sp. Capsule herbaceous
Poison lvy Toxicodendron radicans Berry/Drupe herbaceous
Prairie Plantain Plantago elongata Capsule herbaceous
Prickly Pear Cactus Opuntia sp. Berry/Drupe herbaceous
Quakinggrass Briza minor Caryopsis herbaceous
Queen Anne's Lace Daucus carota Schizocarp herbaceous
Sedge Carex sp. Achene herbaceous
Showy Evening Primrose |Oenothera speciosa Capsule herbaceous
Siender Fimbry Fimbristylis autumnalis Achene herbaceous
Spurred Butterfly Pea Centrosema virginianum Legume/Pod herbaceous




TABLE F-8

SPECIES LIST FOR FOREST COVER TYPE

Sunflower Family Aster sp. Achene herbaceous
Texas Dandelion Pyrrhopappus carolinianus Achene herbaceous
Texas Prairie Parsley Polytaenia texana Schizocarp herbaceous
Texas Vervain Verbena halei Nut/Nutlike herbaceous
Trumpet Creeper Campsis radicans Capsule herbaceous
Vetch Vicia sp. Legume/Pod herbaceous
Violet Viola sp. Capsule herbaceous
Virginia Creeper Parthenocissus quinquefolia Berry/Drupe herbaceous
Virginia Wildrye Elymus virginicus Caryopsis herbaceous
White Clover Trifolium repens Legume/Pod herbaceous
Wild Onion Allium canadense Capsule herbaceous
Woodsorrel Oxalis sp. Capsule herbaceous




TABLE F-9

Biological Components
Field Evaluation Form

Project Proposed Lake Ralph Hall D ate: 2005
Cover Type or Plant Association Y oung Forest

Habitat Components Components Points
' (From Key)
Site No. | 167|127 | 108 | 519 | 325 | 520|749 | Total
1. Site Potential 12 112 {7 |7 7 17 |7 39
2. Temporal Development »
Criteria A 6 6 6 |6 6 |6 |6 42

Criteria B @Marsh Wetlands Only) NA | NA | NA|NA|NA|NA|NA NA

3. Uniqueness and 10 110

Relative Abundance 10 110 |10 |10 |10 70

4. Vegetation Species Diversity

Criteria A 5 7 7 14 |3 8 |5 39
Criteria B 3 15 5 5 13 7 3 31
Criteria C (swamps Ol NA |NA|NA|NA|NA|NA|NA| NA
Criteria D @vursh Wettands Orily) NA | NA |NA|NA | NA|NA | NA NA
5. Vertical Stratification 4 4 4 14 4 14 |4 28
6. Additional Structural R 3 | 1 1 1 11

Diversity Components

7. Condition of Existing Vegetation

Criteria A {Woody Vegetation) 5 5 5 5 5 5 5 35
Criteria B (Hebaceous Vegetation) 5 5 1 5 5 3 1 25
Criteria C (Crogiands Orily) NA | NA | NA | NA | NA | NA | NA NA

Criteria D @Marsh Weftands Oty NA|NA|NA|NA |INAINA[INA| NA

Average Habitat Quality Score for all sites within
this cover type = Total Points x 1 = v
Total number of sites 100 0.49




SPECIES LIST FOR YOUNG FOREST COVER TYPE

TABLE F-10

American Elm Ulmus americana Samara canopy
Black Willow Salix nigra Capsule canopy
Bois d' Arc Maclura pomifera Achene canopy
Box Elder Acer negundo Samara canopy
Bur Oak Quercus macrocarpa Acorn canopy
Cedar Elm Ulmus crassifolia Samara canopy
Cottonwood Populus deltoides Berry/Drupe canopy
Eastern Red Cedar Juniperus virginiana Cone canopy
Green Ash Fraxinus pennsylvanica Samara canopy
Hackberry Cellis laevigata Berry/Drupe canopy
Honey Locust Gleditsia triacanthos Legume/Pod canopy
Pecan Carya illinoensis Nut/Nutlike canopy
Post Oak Quercus stellata Acorn canopy
Red Ozak Quercus shumardii Acomn canopy
Toothache Tree Zanthoxylum clava-herculis Berry/Drupe canopy
Black Willow Salix nigra Capsule understory
Bois d' Arc Maclura pomifera Achene understory
Cedar Elm Ulmus crassifolia Samara understory
Chickasaw plum Prunus angustifolia Berry/Drupe understory
Chinese Privet Ligustrum sinese Berry/Drupe understory
Deciduous Holly llex decidua Berry/Drupe understory
Eastern Red Cedar Juniperus virginiana Cone understory
Eve's Necklace Sophora affinis Legume/Pod understory
Green Ash Fraxinus pennsylvanica Samara understory
Gum Bumelia Bumelia lanuginosum Berry/Drupe understory
Hackberry Celtis laevigata Berry/Drupe understory
Hawthorn Crataegus texana Berry/Drupe understory
Honey Locust Gleditsia triacanthos Legume/Pod understory
Mesquite Prosopis glandulosa Legume/Pod understory
Mexican Plum Prunus mexicana Berry/Drupe understory
Rattlebush Seshania drummondii Legume/Pod understory
Redbud Cercis canadensis Legume/Pod understory
Soapberry Sapindus drummondii Berry/Drupe understory
Toothache Tree Zanthoxylum clava-herculis Berry/Drupe understory
Wild Rose Bush Rosa sp. Achene understory
American Pokeweed Phytolacca americana Berry/Drupe herbaceous
Annual Ragweed Ambrosia artemisiifolia Achene herbaceous
Bermuda Cynodon dactylon Caryopsis herbaceous
Japanese Brome Bromus japonicus Caryopsis herbaceous
|Bushy Bluestem Andropogon glomeratus Achene herbaceous
Buttercup Ranunculus sp. Achene herbaceous
Catchweed Bedstraw Galium aparine Schizocarp herbaceous
Coralberry Symphoricarpos orbiculatus Berry/Drupe herbaceous
Curly Dock Rumex crispus Achene herbaceous
False Garlic Nothoscordum bivalve Achene herbaceous
Giant Ragweed Ambrosia trifida Achene herbaceous
Greenbriar Smilax bona-nox Berry/Drupe herbaceous
Henbit Lamium amplexicaule Nut/Nutlike herbaceous
inland Sea Oats Chasmanthium latifolium Achene herbaceous




SPECIES LIST FOR YOUNG FOREST COVER TYPE

TABLE F-10

Japanese Honeysuckle |Lonicera japonica Berry/Drupe herbaceous
Johnson Grass Sorghum halepense Caryopsis herbaceous
Mulberry Morus sp. Achene herbaceous
Mustard Family Silique herbaceous
Perennial Ryegrass Lolium perenne Caryopsis herbaceous
Poison Hemlock Conium maculatum Schizocarp herbaceous
Poison lvy Toxicodendron radicans Berry/Drupe herbaceous
Prickly Pear Cactus Opuntia sp. Berry/Drupe herbaceous
Sedge Carex sp. Achene herbaceous
Spurge Family Capstule herbaceous
Sunflower Family Aster sp. Achene herbaceous
Texas Prairie Parsley Polytaenia fexana Schizocarp herbaceous
Trumpet Creeper Campsis radicans Capsule herbaceous
Virginia Wildrye Elymus virginicus Caryopsis herbaceous




TABLE F-11

WHAP
Biological Components
Field Evaluation Form
Project Proposed Lake Ralph Hall Date: 2005
Cover Type or Plant Association Parks
Habitat Components Components Points
(From Key)
Site No. | 534 ] 701 | 749 | 321 | 126 | 535 | 706 | Total
1. Site Potential 7 12417 |7 7 7 112 39
2. Temporal Development
Criteria A 6 6 6 |6 6 6 6 42

Criteria B (ash Wetlands Onily) NAJNA|NAINA|NA|NA|NA| NA

" Relaive Abundance s s s s s s | @
4. Vegetation Species Diversity
Criteria A 6 6 3 4 2 8 7 36
Criteria B 303 |1t |1 |1 |7 |5 ] 2
Criteria C (swamps Orly) NA [NA|NA|NA |NA|NA|NA NA
Criteria D (varsh Wetlands Osily) NA | NA |NA |NA | NA | NA | NA NA
5. Vertical Stratification 3 4 |3 |4 {3 |4 |3 24

6. Additional Structural

Diversity Components 011 0 |1 3 1 1 7

7. Condition of Existing Vegetation

Criteria A (Woody Vegstation) 5 5 5 5 7 5 5 5 35
Criteria B (emaccows Vegetation) 5 5 1 3 3 5 3 27
Criteria C (Crogiands Orly) NAJNA | NA|NA|NA|NA|NA NA

Criteria D (varsh Wetiands Only) NA I NA | NA|NA | NA | NA | NA NA

Average Habitat Quality Score for all sites within
this cover type = Total Points x_1 =
Total number of sites 100 041




TABLE F-12

SPECIES LIST FOR PARKS COVER TYPE

American elm Ulmus americana Samara cahopy

Bois d' Arc Maclura pomifera "~ Achene cahopy

Catalpa (cigar tree) Catalpa speciosa Capsule canopy

Cedar Elm Ulmus crassifolia Samara canopy

Green Ash Fraxinus pennsylvanica Samara canopy

Hackberry Cellis laevigata Berry/Drupe canopy

Pecan Carya illinoensis Nut/Nutlike canopy

Post Oak Quercus stellata Acorn canopy

Red Oak Quercus shumardii Acorn canopy

Black Willow Salix nigra Capsule understory
Bois d' Arc Maclura pomifera Achene understory
Cedar EIm Ulmus crassifolia Samara understory
Chickasaw plum Prunus angustifolia Berry/Drupe understory
Chinese Privet Ligustrum sinese Berry/Drupe understory
Chinquapin Oak Quercus muehlenbergii Acorn understory
Deciduous Holly llex decidua Berry/Drupe understory
Eastern Red Cedar Juniperus virginiana Cone understory
Eve's Necklace Sophora affinis Legume/Pod understory
Green Ash ' Fraxinus pennsylvanica Samara understory
Gum Bumelia Bumelia lanuginosum Berry/Drupe understory
Hackberry Cellis laevigata Berry/Drupe understory
Hawthorn Crataegus texana Berry/Drupe understory
Honey Locust Gleditsia triacanthos Legume/Pod understory
Mesquite Prosopis glandulosa Legume/Pod understory
Mexican Plum Prunus mexicana Berry/Drupe understory
Post Oak Quercus stellata Acorn understory
Rattlebush Sesbania drummondii Legume/Pod understory
Roughleaf Dogwood Cornus drummondii Berry/Drupe understory
Soapberry Sapindus drummondii Berry/Drupe understory
Wild Rose Bush Rosa sp. Achene understory
Annual Ragweed Ambrosia artemisiifolia Achene herbaceous
Beaked Cornsalad Valerianella radiata Achene herbaceous
Bermuda Cynodon dactylon Caryopsis herbaceous
Big Bluestem Andropogon gerardii Achene herbaceous
Japanese Brome Bromus japonicus Caryopsis herbaceous
Bull Nettle Cnidoscolus texanus Capsule herbaceous
Bushy Bluestem Andropogon glomeratus Achene herbaceous
Buttercup Ranunculus sp. Achene herbaceous
Catchweed Bedstraw Galium aparine Schizocarp herbaceous
Clasping Venus' Looking-glass | Triodanis perfoliata Capsule herbaceous
Clover (yellow) Meliotus indicus Legume/Pod herbaceous
Cockspur Grass Echinochloa crus-pavonis Caryopsis herbaceous
Common Selfheal Prunella vulgaris Nut/Nutlike herbaceous
Common Sunflower Helianthus annuus Achene herbaceous
Common Yarrow Achillea millefolium Achene herbaceous
Coral Honeysuckle Lonicera sempervirens Berry/Drupe herbaceous
Coralberry Symphoricarpos orbiculatus Berry/Drupe herbaceous
Cross-vine Bignonia capreolata Capsule herbaceous
Curly Dock Rumex crispus Achene herbaceous




TABLE F-12

SPECIES LIST FOR PARKS COVER TYPE

Dewberry Rubus trivialis Berry/Drupe herbaceous
Dotted Blue-eyed Grass Sisyrinchium langloisii Capsule herbaceous
False Garlic Nothoscordum bivalve Achene herbaceous
Fern Other herbaceous
Fiddle Dock Rumex pulcher Achene herbaceous
Flameleaf Sumac Rhus copallinum Berry/Drupe herbaceous
Flax Linum sp. Capsule herbaceous
Foxtail Grass Setfaria sp. Caryopsis herbaceous
Giant Ragweed Ambrosia trifida Achene herbaceous
Goldenrod Solidago sp. Achene herbaceous
Green Wild Indigo Baptisia sphaerocarpa Legume/Pod herbaceous
Greenbriar Smilax bona-nox Berry/Drupe herbaceous
Honey Locust Gleditsia triacanthos Legume/Pod herbaceous
Illinois Bundleflower Desmanthus illinoensis Legume/Pod herbaceous
Indian Paintbrush Castilleja sp. Capsule herbaceous
Johnson Grass Sorghum halepense Caryopsis herbaceous
Little Bluestem Schizachyrium scoparium Achene herbaceous
Lyreleaf Sage Salvia lyrata Nut/Nutlike herbaceous
Milkweed Asclepias sp. Follicle herbaceous
Nettle Achene herbaceous
Nightshade Solanum sp. Berry/Drupe herbaceous
Poison Hemlock Conium maculatum Schizocarp herbaceous
Poison Ivy Toxicodendron radicans Berry/Drupe herbaceous
Prairie Peppergrass Lepidium densiflorum Silique herbaceous
Prickly Pear Cactus Opuntia sp. Berry/Drupe herbaceous
Purple Threeawn Aristida purpurea Caryopsis herbaceous
Quakinggrass Briza minor Caryopsis herbaceous
Sensitive-briar Mimosa sp. Legume/Pod herbaceous
Showy Evening Primrose Oenothera speciosa Capsule herbaceous
Spurred Butterfly Pea Centrosema virginianum Legume/Pod herbaceous
Sunflower Family Aster sp. Achene herbaceous
Texas Prairie Parsley Polytaenia texana Schizocarp herbaceous
Texas Vervain Verbena halei Nut/Nutlike herbaceous
Trumpet Creeper Campsis radicans Capsule herbaceous
Vervain Family Nut/Nutlike herbaceous
Vetch Vicia sp. Legume/Pod herbaceous
Virginia Creeper Parthenocissus quinquefolia Berry/Drupe herbaceous
Virginia Wildrye Elymus virginicus Caryopsis herbaceous
White Clover Trifolium repens Legume/Pod herbaceous
Wild Onion Allium canadense Capsule herbaceous
Yellow Thistle Cirsium horridulum Achene herbaceous
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MEMORANDUM

Date: November 10, 2009
To: Mary Verwers, United States Army Corps of Engineers
From: Jason Voight, Alan Plummer Associates, Inc.
Loretta Mokry, Alan Plummer Associates, Inc.
Cc: Larry Patterson, P.E., Upper Trinity Regional Water District
Edward Motley, P.E., CH2MHill
File 0346-004-03
Subject: USACE Project Number 2003-00336
Summary of SWAMPIM and WHAP Data Sets and Reports for the
Proposed Lake Ralph Hall Project Site
Background

To date numerous reports and subsequent reports have been produced for the Lake Ralph Hall
project documenting efforts conducted to assess aquatic resource functions as well as habitat
quality. The following is a brief synopsis of the effort to date.

August 2005 - a draft Lake Ralph Hall Preliminary Habitat Assessment report
documenting assessment of habitat and land cover within the project area using the Texas
Parks and Wildlife Department’s (TPWD) Wildlife Habitat Appraisal Procedure
(WHAP) was circulated to the United States Army Corps of Engineers (USACE), U.S.
Fish and Wildlife Department (USFWS), U.S. Environmental Protection Agency
(USEPA), and the TPWD for review. During a project review meeting with Presley
Hatcher (USACE Permits Chief) and Brent Jasper (USACE Project Manager for this
project 2005-2008), the USACE provided a directive to use a functions based analysis
rather than areal based analysis for developing appropriate mitigation for impacts
associated with the project.

January 2006 — a project meeting was held with Presley Hatcher and Brent Jasper to
discuss the outline for functions based analysis of Lake Ralph Hall. Comments were
received from the USACE and incorporated into a draft Stream Watershed Assessment
and Measurement Protocol Interaction Model (SWAMPIM) protocol for functional
assessment of the Lake Ralph Hall project area.

March 2006 - the draft SWAMPIM protocol was submitted to the USACE for their
review and comment; review comments were discussed at a project meeting with the
USACE (Presley Hatcher and Brent Jasper).

October 30, 2006 — an application for a Section 404 permit was submitted to the Fort
Worth District, USACE. The application included the Lake Ralph Hall Preliminary
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Habitat Assessment dated December 6, 2005, the Biological Assessment of the North
Sulphur River dated June 15, 2006, and the Draft Mitigation Plan dated October 26,
2006. The SWAMPIM protocol was used in the development of the mitigation plan to
determine the existing aquatic resource functions of the project area and to project
aquatic resource functions based on the mitigation proposal. A balance between pre- and
post-project aquatic functions was shown to be obtainable within the proposed project
boundary.

e February 4, 2009 — an interagency meeting was hosted at the Lake Belton USACE office.
At this meeting, a presentation was provided to the team to discuss the development of
the SWAMPIM protocol and its application for assessing existing and post-project
aquatic resources, which was used as the basis for the proposed draft mitigation plan.
The interagency review team agreed to the use of the SWAMPIM and WHAP protocols
for aquatic resource function and habitat assessment respectively within the Lake Ralph
Hall project area. During the meeting, the agencies requested assessment of additional
sampling points within the proposed mitigation areas along the upper reaches of
tributaries to the North Sulphur River and within the Ladonia Unit of the Caddo National
Grasslands. Attendees included representatives from the USACE, the U.S. Fish and
Wildlife Service, the U.S. Environmental Protection Agency, the Texas Parks and
Wildlife Department, the Texas Commission on Environmental Quality, the U.S. Forest
Service, Upper Trinity Regional Water District, CPYIl, CH2MHill, and Alan Plummer
Associates, Inc.

e July 2009 — USACE agreed to the proposed additional sampling points for SWAMPIM
and WHAP assessment.

e August 24-29, 2009 - representatives from APAI assessed the additional sampling points
using SWAMPIM for the stream channels and WHAP for terrestrial habitat.

e September 16, 2009 — the interagency review team participated in a field review of the
additional sampling points. Based on the input received from the interagency review
team during the on-site field review, the data sheets were revised for the additional
sampling points. Attendees included representatives from the USACE, the U.S. Fish and
Wildlife Service, the U.S. Environmental Protection Agency, the Texas Parks and
Wildlife Department, the Texas Commission on Environmental Quality, Upper Trinity
Regional Water District, CPY 1, CH2MHill, and Alan Plummer Associates, Inc.

A general location map is provided as Figure 1.
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Discussion of the Data within the Draft Mitigation Plan (dated October 26, 2006) to the Data
Reassessed After 2009 Agency Review

Wildlife Habitat Appraisal Procedure (WHAP)

On-site observations conducted during spring and summer 2005 were used to assess habitat
quality and desktop analysis of a 2003 aerial photograph was used to quantify the areal extent of
specific land cover categories within the proposed Lake Ralph Hall project area. The following
table (Table 1) details the data presented in the draft mitigation plan dated October 26, 2006. As
of the time of the mitigation submittal, the project area, excluding aquatic resources, consisted of
22 percent cropland, 19 percent grasses, 28 percent pasture, 7 percent partially wooded grassland
(parklike), 8 percent forest, and 16 percent young forest. The two forested communities
displayed the highest habitat quality scores.

Table 1: Wildlife Habitat Appraisal Procedure Data As Presented in the Draft Mitigation Plan

Cover-type Category Averag;cgib;géguallty Total Area (Acres) Habitat Units (HQxArea)

Cropland 0.09 1,720 154.8

Grasses 0.25 1,435 358.75

Pasture 0.2 2,192 438.4

Partially Wooded 041 516 21156
Grassland

Forest 0.59 602 355.18

Young Forest 0.44 1,299 571.56

Total 7,764 2,090.25

During the September 16, 2009 agency review, not all habitat cover-types were included in the
assessment of additional sampling points. Only cropland, pasture, forest, and young forest cover
types were reassessed during the September 2009 interagency site field review. Of the habitat
cover types that were assessed in 2009, habitat quality scores were adjusted both upwards and
downwards from the comments received. The following illustrates the habitat quality scoring for
data gathered at the additional sampling points pre- and post-agency review.

Site Pre-Agency Visit Post-Agency Visit
Cropland 0.15 0.20
Pasture 0.18 0.17
Forest 0.44 0.44
Young Forest 0.53 0.48

Scores for cropland improved, forest remained unchanged, but both pasture and young forest
were downgraded slightly. All in all, there was less than one percent change downward from the
pre-agency field review to the post-agency field review when all scores were summed (1.3 pre-
agency review compared to 1.29 post-agency review).

When the scores for the additional sampling points are included with the original data for habitat
assessment for the entire project area, the habitat quality scores decreased slightly from the
values presented in the draft mitigation plan from 2,090.25 to 2,083.81, as shown in Table 2.
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Table 2: Wildlife Habitat Appraisal Procedure Following September 2009 Agency Review
Incorporated into the Entire Habitat Assessment

Cover-type Category Averag;cgib;gé?uallty Total Area (Acres) Habitat Units (HQxArea)
Cropland 0.12 1,720 206.4
Grasses* 0.25 1,435 358.75
Pasture 0.19 2,192 416.48
Partially Wooded

Grassland* 0.41 516 211.56
Forest 0.53 602 319.06

Young Forest 0.44 1,299 571.56

Total 7,764 2,083.81

*Represents data used from the mitigation plan assessment

As illustrated above, the WHAP data used in the draft mitigation plan is consistent with the post-
agency field review data. Figure A-1 in Attachment A illustrates the WHAP data points for all
assessments. The WHAP protocol and all WHAP data sheets are included in Attachment A.

Stream Watershed Assessment and Measu rement Protocol Interaction Model

(SWAMPIM)
The primary goal of the draft mitigation plan is to provide compensation to existing aquatic
resource functions and terrestrial habitats impacted by the construction of the Lake Ralph Hall
project on a watershed basis rather than on an areal basis. The SWAMPIM protocol was
developed to facilitate development of a functions based mitigation plan by assessing existing
conditions and functions capacity and projecting future functions capacity of the project area
with the proposed Lake Ralph Hall in place. The SWAMPIM protocol accounts for functions
and watershed interactions of both streams and impoundments. The following table (Table 3)
summarizes the results of the pre- and post-project functional capacities for streams and
impoundments as outlined in the draft mitigation plan.

Table 3: Functional Capacities for Streams and Impoundments as Outlined in the Draft Mitigation
Plan dated October 26, 2006

Pre-Project Post-Project
STREAMS Linear Feet of Functional Linear Feet of Functional
Stream Capacity Stream Capacity
Within %%'(‘)Sler"a“on 589,066 532.98 74,546 361.11
Outside of 113,111 94.43 113,111 165.94
Conservation Pool
Former NSR 11,020 22.59 -- --
Restored NSR -- -- 14,500 125.08
Total 124,131 650.0 202,157 652.13
Pre-Project Post-Project
IMPOUNDMENTS Area (Acres) Resou(ce Area (Acres) Resour_ce
Capacity Capacity
Within Conservation 725 30.83 7,566 5,783.5
Pool
Outside of 40.7 16.58 40.7 16.58
Conservation Pool
Total 113.2 47.41 7,606.7 5,800.08
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Streams

The North Sulphur River and its tributaries within the proposed Lake Ralph Hall project area are
characterized as intermittent (North Sulphur River) and ephemeral (tributaries) which do not
retain water in perennial pools during periods of insufficient rainfall. Based on observations of
this character during field work conducted in 2006 and for the additional sampling points in
August 2009, the SWAMPIM scoring for some functional parameters was zero. During the
interagency field review, some agency team members expressed the opinion that the scoring of
zero for these parameters based on no flow observed was unduly penalizing ephemeral streams.
Based on the input received during the field review, data for the additional sampling points were
upgraded for the various parameters that dealt with no water in the channel. The comparison of
the pre-agency to post-agency field review functional capacity scores for the additional sampling
points is as follows:

Site # Pre-Agency Visit FC Post-Agency Visit FC
N6 11.1 12.4
N16 11.1 11.0
N21 17.7 17.0
N21-Trib 18 1.4 1.3
N27 5.7 7.3
Sh2 12.4 14.3
S52-Trib 6 1.0 0.75
S56 7.0 6.8
S61 6.8 9.1

The data obtained from the post-agency field review was incorporated into the overall functional
capacity data outlined in the draft mitigation plan. As shown in Table 4 when incorporating the
post-agency reassessment data, the pre-project functional capacity within conservation pool
decreased slightly whereas the outside of conservation pool functional capacity increased
slightly.

Table 4: Comparison of Functional Capacity Scores from the Mitigation Plan and the 2009

Reassessment
Mitigation 2009
Pre-Project Linear Feet Plan Reassessment
Streams of Stream Functional Functional
Capacity Capacity
Within Conservation 589,066 53208 51930
Pool
Outside of 113,111 94.43 95.69
Conservation Pool
Former NSR 11,020 22.59 22.59
Total 124,131 650.0 637.58

The summary tables for the 2006 and 2009 pre- and post-project stream functional capacity
calculations are included in Attachment B. These tables provide the linear feet and functional
capacity index score for the stream channel categories identified by channel widths and the
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corresponding functional capacity score for each category. As presented, the functional capacity
indices outlined in the draft mitigation plan provided a more conservative picture of the aquatic
resource functions within the proposed Lake Ralph Hall project area.

On-channel Impoundments

No changes were made to on-channel impoundments from what was presented in the draft
mitigation plan. The interagency review team did not express any comments or concerns
regarding the functional capacity scores presented for the impoundments. However, it should be
noted that the pre-project resource capacity for existing impoundments scored a 47.41 whereas
the post-project resource capacity with the construction of Lake Ralph Hall scored 5,800.08.
Lake Ralph Hall grossly improves the post-project impoundment aquatic resource.

Figure B-1 in Attachment B illustrates the SWAMPIM data points used during the original
assessments and the additional sampling points for the assessed in August 2009. The
SWAMPIM protocol and all SWAMPIM data sheets are included in Attachment B.

Summary

Based on the mitigation proposal, a functional capacity score of 652.21 was primarily obtained
through increased habitat potential, development of perennial pools within channels upstream of
the conservation pool of the reservoir, and a decrease in erosion due to the curbing of current on-
going head cutting. In keeping with the USACE’s directive of mitigating this project through a
functions based assessment, both the 2006 and 2009 pre-project functional capacity scores of
650.0 and 637.58 respectively are at or below the projected functional capacity improvements to
the project area.
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Lake Ralph Hall Appendix F

F-3: Biological Assessment of the North Sulphur River
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June 15, 2006

Mr. Edward Motley, P.E.
Chiang, Patel, and Yerby, Inc.
1820 Regal Row, Suite 200
Dallas, Texas 75235

RE:  Biological Assessment of the Aquatic Community of the North Sulphur River
Dear Mr. Motley:

Samplings for the biological assessment study were conducted on May 5 and 10,
2006 to determine the type and extent of aquatic biological resources at three
sampling locations within the North Sulphur River in the vicinity of the proposed
Lake Ralph Hall dam site. The sampling locations were selected based on
accessibility and their relationship to the proposed dam location to provide insight as
to the degree of environmental flows required to support the existing aquatic
ecosystem downstream of the dam. Prior to the on-site investigation, a procedure
was developed based on existing sampling protocols, specifically the United States
Environmental Protection Agency’s Rapid Bioassessment Protocol for Streams and
Wadeable Rivers (second edition) and the Texas Commission on Environmental
Quality’s (TCEQ) Surface Water Quality Monitoring Program, Habitat Assessment.

The locations of the three sampling stations are shown on Figure A-1, included in
Attachment A. The three sampling stations were located upstream of the State
Highway (SH) 34 Bridge, downstream of the Farm to Market Road (FM) 904
Bridge, and downstream of the SH 38 Bridge. The SH 34 site is located
approximately 2.5 upstream of the proposed dam, and the most downstream site at
SH 38 is about 7.5 miles below the dam. The FM 904 site is only about 1.5 miles
downstream of the proposed dam site. Photographs from the on-site investigations
of the sampling locations are also included in Attachment A.

At each of the three sampling locations, six pools were identified in the field to
collect samples using three sampling techniques for each identified pool: 1) D-frame
aquatic dip net for invertebrates, fish, and amphibians; 2) the Surber Stream Sampler
for benthic invertebrates; and 3) a kick net for collecting large and small organisms
in open water. The Surber Sampler is primarily used in flowing streams where the
substrate is stirred allowing invertebrates to dislodge and flow downstream into the
sampling net. However, due to the fact that there was not flow in the North Sulphur
River at the time of the on-site investigations, samples from the Surber did not fully
represent the community within the selected pool. The protocol for kick net
sampling consists of sampling for a pre-determined time using a hand-held
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rectangular net. The collector stirs the substrate within the pool for five minutes
while an assistant holds the net downstream and collects the sample. Since there was
a lack of discernable flow and due to the shallow depths of the selected pools within
the North Sulphur River, a field determination was made to use the D-frame aquatic
dip net in lieu of the kick net. The collector walked in a clockwise direction in front
of the D-frame aquatic dip net stirring the substrate within the pool for a total five
minutes. The resulting D-frame samples provided a more detailed cross-section of
the representative community within the various pools. Since a greater quantity of
biota was collected with the D-frame, those samples were preserved and processed in
the lab whereas the Surber samples were processed in the field.

In conjunction with the biological assessment, at each sampling location, a score was
generated for the North Sulphur River’s Functional Condition Index.! The data
sheets from that assessment are included in Attachment B. Lastly, TCEQ’s Surface
Water Quality Monitoring Habitat Assessment was performed for each the three
sampling locations. The descriptions of the physical parameters observed and the
resulting scores from the habitat assessment are as follows:

SH 34

The pools sampled averaged approximately 20 meters by 15 meters with depths
ranging from five to ten centimeters. The substrate consisted of clayey shale with
some gravels intermixed. The shale observed was exposed bedrock. No discernable
flow was observed and the water clarity was good. No rooted vegetation was
observed. However, some detritus and filamentous algae were observed. The data
collected were compiled into TCEQ’s habitat assessment worksheet and the
sampling location scored a 6, which is a habitat quality index of limited (poor). As
an independent measure of the functional value of this location, the functional
condition index for this sampling location is 0.31 out of a total possible score of 3.0.

FMi 904

The pools sampled averaged approximately 15 meters by 10 meters with depths
ranging from five to 22 centimeters. The substrate consisted of clayey shale with
some gravels intermixed. The shale observed was exposed bedrock. No discernable
flow was observed and the water clarity was good. No rooted vegetation was
observed. However, some detritus and filamentous algae were observed. The data
collected were compiled into TCEQ’s habitat assessment worksheet and the
sampling location scored a 4, which is a habitat quality index of limited (poor). As
an independent measure of the functional value of this location, the functional
condition index for this sampling location is 0.53 out of a total possible score of 3.0.

Sti 38

* The Functional Condition Index is a score based on a proposed method for evaluating stream functions. The
proposed system is based on protocols used eisewhere in the United States. The proposed functional assessment
protocol has not been approved by the USACE or any other regulatory agency.



Mr. Edward Motley, P.E.
June 15, 2006
Page 3 of 4

The pools sampled averaged approximately 40 meters by 25 meters with depths
ranging from five to 15 centimeters. The substrate consisted of clayey shale with
some gravels intermixed. The shale observed was exposed bedrock. No discernable
flow was observed and the water clarity was good. No rooted vegetation was
observed. However, some detritus and filamentous algae were observed. The data
collected were compiled into TCEQ’s habitat assessment worksheet and the
sampling location scored a 7, which is a habitat quality index of limited (poor). As
an independent measure of the functional value of this location, the functional
condition index for this sampling location is 0.47 out of a total possible score of 3.0.

From the three sampling locations, a variety of freshwater invertebrates were
collected utilizing the aforementioned sampling techniques. The following table
summarizes the total number of specimens collected for each sampling technique at
each location. These numbers represent the total number of species identified at

each of the six pools within the three sampling locations.

) Hyy 38 Bridge Hwy 964 Bridge Hwy 34 Bridge
Family Common Name B-Frame B-Frame D-Frame
Surber | DipNet | Surber | DipNet | Surber | Dip Net
Amphipoda Scuds 0 I 2 4 0 6
Baetidac Maytlics 0 6 0 4 1 23
Cacnidac Mayflies 38 361 155 811 4] 425
Cambaridae Crayfish ] 0 0 I
Ccmtobogcmidac Flies and Midges 21 2 i3 0 22
Chironomidac Flies and Midges 84 591 92 288 75 934
Cladocera Water Fleas 0 0 0 0 284 56
Coenagrionidae Damselflies 0 0 0 2 ¢ 0
Collembula Spring Tails 0 0 ¢ 0 0 !
Copepoda Tiny Crustaceans 0 3 0 0 g 7
Corixidae Aquatic and Semi-Aquatic Bugs 71 136 3 3 4 53
Culicidae Mosguitoes 2 50 17 19 1 38
Dolichopodidac Flies and Midges 0 0 0 0 2 3
(yrinidae Water Beetles 4 8 a 4 2 5
Haliplidac Water Beetles 0 0 0 0 0 4
Heplageniidae Mayflies G 0 i 1 0 0
Hydracarina Water Mites 0 2 6 0 0 1
Hydrophilidace Water Beetles 0 14 5 15 5 25
Libellulidac Dragonflies 3 12 g 24 3 55
Ostracoda Seed Shrimp g 38 Q 0 Q 48
Planorbidae Freshwater Snail O 0 0 O 0 i

Descriptions of the ecology for the identified species are included in Attachment C.

SUMMARY

The two most abundant families of invertebrates identified include Caenidae and
Chironomidae at 39 and 44 percent, respectively. Both of these families are more




Mr. Edward Motley, P.E.
June 15, 2006
Page 4 of 4

tolerant of degraded streams and low dissolved oxygen conditions. It should be
noted that all of the aforementioned invertebrates occur in areas typically found
along the North Sulphur River including ponds, stock tanks, and ephemeral
tributaries. During the on-site investigation, there were areas within the sampling
locations where algae were colonizing thereby providing some habitat for the
aforementioned species. Furthermore, detritus, decomposing shale sediment, and
rooted terrestrial vegetation (e.g., Johnsongrass and rattlebush) were observed within
the channel. This accumulation of sediment and rooted vegetation is most likely a
product of the recent deficit of significant rainfall events in the area due to the
extended drought conditions. Observations of the river channel in 2004 during a
more normal rainfall period indicated that the channel is routinely scoured by flow
resulting from typical rain events. This scouring includes removal of the oxidized
shale in the river bottom, precluding any vegetative growth including algae. It
should also be noted that the sampling was scheduled during spring rain events to
ideally provide information when hopefully there was flow in the North Sulphur
River. A rainfall event did occur on the morning of May 5th. However, this rain did
not produce any detectable flow in the river. The limited pools within the river
channel appeared to form more from seepage from small impoundments within the
watershed, which eunters the river channel along the shale bedrock layer.

The invertebrates identified during the sampling studies are common and abundant
throughout the area and would be expected to colonize ephemeral to intermittent
pools within the North Sulphur River even in the absence of river flow. The fact that
flow in the river occurs only in response to rain events, leaving the bed of the river
essentially dry the vast majority of the time would strongly suggest that a sustainable
community of aquatic organisms (including invertebrates) cannot and does not exist
within the river channel. The organisms observed are opportunists, temporarily
sustained by the ephemeral pools and the limited temporal habitat these pools
provide.

Should you have comments or questions, please feel free to phone either Loretta
Mokry or myself at (817) 806-1700.

Sincerely,

ALAN PLUMMER ASSOCIATES, INC.
a

Jason Voié :

Attachments
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L HYDROLOGIC FUNCTIONS Reference
ITEM VARIABLES 05\052008 Highway 34 Bridge SCORE  |Source
1.{FLOW REGIME:
KDWP 2000
TYPE Perennial ntermitient w/ Perennial Pools intermittent Ephemeral Kansas
Grade 0 [ 8 T 8 7 [3 5 4 3 2 1 [} 4} Subjective
2.|CHANNEL CONDITION: Measurement or Observation of Stream Channel Conditions
CONDITION CATEGORY GRADE or SCORE Barbour, 1999
Oplimatl Suboptimal Marginal Poor EPA RBA page
Natural channet; no structures or Some channelization (usually in | Altered channef; 40-80%| Channel is aclively downcutting or 5.2, Newlon,
channelization minimal. No evidence bridge araas) of past channel  of the reach channelized| widening. »80% of the reach dprap o 1998 USDA/S
22.Channel of downcuiting or excessive lateral alteration, bul with significant or dissupled. Excess | channnelized. Degradation dikes of NRCS SVAP
c e /AL cutting. Normal frequency of recovery of channel bed and banks  aggradation; braided levees prevent access to {he page 7
ondition/Alter) 4. 000ical connestion betwaen | Acceptable frequency of overbank | channel wilh excessive floodplain.
ation (patural, channel and flocdplain, fiows onto floodplain, frequency of overbank
altered, or flows onto the flondplain,
downcutling) Historical incision,dikes|
or lgvees rastrict
floodpiain.
Grade ] 8 | 8 7 [ 8 175 4 1 3 2 1 1 1 0o 0
CONDITION CATEGORY GRADE or SCORE w! assistance
2b.Channel Optimal Suboplimal Marginal Eoor and ir!put from
Capacily to Channel Capacity to Flow Frequency| Chiannel Capacity to Flow Frequency] Channel Capacity to (:h;nqex Capacity to Flow Frequarncy] Dr. Mike
Fiow Ratio is such that bank overflow from|) Ratia is such that bank overfiow from| Flow Frequency Ratio is| Ratic is such that bank overflow from Harvey and St
storm events occur at 2 1.26 1o 2.5 | storm evenls are more frequent thar| such that bank overflow] storm events are more frequent than Travant
Fref*“‘*“‘” year frequency. every 1.25 years or less frequent | from storm events are | every half year or less frequent than
Rafio (for 2- 0.756-1.25 fhan every 2.5 years, more frequent than every 10 years.
year peak <0.76 or »1.25 every year or less <0.24 or >2
flow} frequent than every 5
years.
<0.50r»15
Grade 10 ] 9 T 78 7 | & 1 s 41 3 2 | 1 T o 0
CONBITION CATEGORY GRADE or SCORE. Newton, 1998
Optimal Suboptimal Marginal Poor USDA/ NRCS
Banks stable; evidence of erosion of Moderately stable; infrequent, small #oderately unstable; | Unstable; no perennial vegetation at SVAP page

2¢.Channel

bank failure absent or minimal; (<5%
of bank affected), perennial

areas of erosion mostly healed over.
5-30% of bank in reach has areas o

perennial vegetation to
waterline sparse {mainly

walerine; severe erosion of both
banks; recently exposed ree roots

10: Barbour, et
al., 1999 EPA

Bank Stability | vegetation to watenling; no raw or minor erosion andfor bank scoured or stripped by | common; free falls andlor severely RBA page 5-
{score each undercut banks (some efosion on | undercutting; perennial vegetation tg  tateral erosion), bank | undercut trees common; many erode 26: USACE
bank, left or | oulside of meander bends O.K); noj  waterdine in most places: recently |  held by hard points areas, "raw’” areas frequent along No; folk !
Tight facing recently exposed roots, no recen! | exposed lree rools rare but present) {irees, rock outerops) | straight sect_ions and bends; obvious District. 2004

downstream) tree falls; and eroded back | bank sloughing; 60-100% of bank hag HSliet,

elsewhere; 30-60% of erosional scars.
bank in reach has areas
of erosion and bank
undercutting; recently
exposed tree rools and
fina ront hajrs commpn:
Grade (Left) 10 | 9 1 78 7 1 8 T 5 3 2 1 1 1 90 0
Grade (Righl) 0 | 9 T8 7 1 8 1 3 4 3 2] 1 [N 0
Avg.Score 0
3|CHANNEL ROUGHNESS FACTORS
CONDITION CATEGORY GRADE or SCORE Barbour, 1999
3a.Channel Optimal Suboptimal Marginal Poor EPARBA
. ) The bends i the stream increase the| The bends in the stream increase the| The bends in the stream| Channel straight; waterway has beeny Chapler 5 page
Sinuosity | geam tength 2.5 to 4 imes longer] stream fength 1.5 to 2.5 times longs}  increase the streart channehized for a jong distance. 5-25: KDWP,
(bendsinlow ] wanif it was straight. Channel | than it it was a siraight line. Channel length 1 to 1.5times | Channel fengthivaliey length <1.0 1096
gradient lengthivalley length atleast »1.5. tengthivaliey length 1.210 1.5 longer thanifitwas a
streant) straight line. Chanpel
lengthivaliey tength 1.0
fo 1.2,
Grade 10 | 8 1 8 7 | 8 T s 4 |13 2z 1 1+ 1% 3
CONDITION CATEGORY GRADE or SCORE KDWP, 1986
Optimat Suboptimal Marginal Poor Kansas
Litlte or no channet enlargement | Some gravel bars of coarse stones| Sediment bars of rocks,| Channel divided into braids or siream Subjective
3b. Boltom resulting from sediment and well-washed debris present, little] sands, and silt commeon;| 15 channelized; substrate is uniform Evaluation of
Substrate accumulation: channel is stable silt; moderately steble moderately unstable | sand, silt, clay, or bedrock; unsiable Aquatic
Composition Habitats
Grade 0 ] 8 | 8B 7 1 6 | 3 4 [ 3 2 | v 1% 3




CONDITION CATEGORY GRADE of SCORE

Optimal

Suboptimat

Marginal

Poor

Diverse boltormn topegraphy inchuding

i Channel bottorn includes 6.7 of the

Channe! bottom includes]

Channe! boltom includes <3 of he

S

g
;_-'g 3c. Instream >7 of the following: deep pools, iterns listed in Oplimal Categary | < 5 of the items listed in itemns listed in Optimal Category
& Botlom bouldars/gravel, iogsflarge woody Optimat Category
>1 Topography debiis, backwalersfoxbows,
s overhanging vegetation, hffles,
© vegetated shallows, rootwads,
= undercut banks, or side channel
9 poOIS
= Grade 01 ¢ 1 8 7 [ 6 1 & i3 2 1 1 1 o i
o
& CONDITION CATEGORY GRADE or SCORE
8 or Optimal Suboptimal Marginal Poor
Glae. Manning's 0.05100.082 0.035100.056 0.021 10 0.03 or >0.10 to| D‘(G {0 0.20 due to excassive
n obstruction to flow or 0.01 to 0.02 dug
1o channelization and clgan, smooth
channel.
Grade 16 | s T 8 7 ] 6 [ 5 4 T 3 z | 1 10
CONDITION CATEGORY GRADE or SCORE
Optimal Suboplimal Marginal Poor
3d. Qh?nnel incision ratio »1.0 <1.2 and Wnere | incision ratio 31.2 <1.4 and Where | Incision ratic > 1.4 < 2.0| Incision ralio 32.0 and Where channe)
incision channel slope >2%; Entrenchment] channel slape >2%, Entrenchment| and Whnere channel | slope >2%, Enfrenchment ratio 4.4;
(TLB/BFD=BH} ratio >1.4; Where channe! siope ratic >1.4; Where channel slope siope > 2%, Where channel slope 2%,
R; 1/BHR*Ad] <2%; Entrenchment ratio >2.0 <2%, Entrenchment ralio >2.0  |Enlrenchment rafio >1.4; Entrenchment ratio 2.0
Factor =Cl} Where channel slope
<2%. Entrenchment
ratic »2.0
TiB= 10 BHR = 1
BFD = 10
Grade 0| 9 ] 8 7 1 6 [ 5 4 T 3 2 1 1 1o 0

DYNAMIC SURFACE WATER $TORAGE

CONDITION CATEGORY GRADE or SCORE

Optimal Suboptimal Marginal Poor
4a.Pools Deep and shallow pools abundant;|  Pools present, but not abundant, Pootls present, but Pools absent, or the enlire boltom is
(sbundant, | greater than 30% of the pool bolterrt  from 10-30% of the pool botiom is | shaliow! from 5-10% of discemible. o waler = zero.
present or | is obscure due te dapih, or pools arg  obscure due 10 depth, or the pools the pool bottom is
absent) at least 5 feet deep. are atleast 3 feet deep, obscure due to depth, or]
the pools ara less than 3
feet deep.
Grade 10 [ 9 ] 8 7 1 6 T 3 4 | 3 2 | 1 T ¢ 1
4b. Channel CONDITION CATEGORY GRADE or SCORE
Flow Status Optimal Suboptimal Marginal Poor
(degree to Water reaches base of bothlower Water fills >75% of the available [Water fills 25-76% of the} Very little water in channel and mostiy
which channel banks and minimat amourt of channel; or <25% of channel available channel, and| present as standing pools. No waler=
is filled) chaninel subsirate is exposed. substrale is exposed. for niffle substrates are Zero,
mostly exposed,
Grade 10 ] 8§ 1 =8 7 1 &8 ] s 4 T 3 2 1 1 1T 4 1

Caleulafion of Function Capacily index = Total Score/Total Possible Score

0.07

FCl = #/100

KOWP, 1996;
Newlon et al.,
1998
USDANRCS
SVAP page 13/

USACE,
Norfolk
Dishict, 2004
SAAM Form 1
#1 and VT
Siream
Geomorphic
Assessment
Phase 2

Newlon, et al,,
1998 USDAY
NRCS SVAP
page 14;
Barbour, ef al.,
1999

Barbour, et al,,
1998 EPA RBA
page 5-19 IA-
95, TCEQ
1999; VANR,
2005




1l WATER QUALITY/BIOGEOCHEMICAL FUNCTIONS U5\0B\Z006 Highway 34 Bridge
ITEM VARIABLES SCORE
!
TYPE [ I i I ]
NOTES
1.|SEDIMENT TRANSPORT/DEPOSITION
CONDITION CATEGORY GRADE or SCORE
1a. Bank Optimal Suboptimal Marginal Poor
St"bi!:sty (score Banks stable;, evidence of erasion of Moderalely stable; infrequent, small Moderately unstable; 30+ Unstable; many eroded areas; "raw
» bank, | bank fallure absent or minimal, itilg areas of erosion mostly healed over] 60% of bank inreach has|  areas frequently along siraight
each ank, eft] botential for fulure problems. <5% of 5-30% of bank in reach has areas of  areas of erosion; high | Sections and bends; abvious bank
or right facing pank afiected. erosion, erosion potential during |  sloughing: 60-100% of bank has
downsfreamy floods. erosional scars.
Grade {Lefl) 1 | 9 18 7 1 & T % 4 1T 3 2 1 1 1 0
Grade {Right} 10 | ] | 8 7 ] & 1 5 4 i 3 2 i i 0 <]
Avg,Score 0
CONDITION CATEGORY GRADE or SCORE
1b. Channet Optimal Suboptimat Marginal Poar
21 Botlom Bank Battorn 173 of bank is generally highly]  Bottom 1/3 of bank is generally Botiorn 1/3 of bank is  |Botlom /3 of bank is generally highly;
® Stabilit resistant plant/soil matrix or materiaj resistant plant/soil malrix or materiai. generally highly erodible} erodible malterial. planUsoil matrix
& Yy material; plant/soil matrix| severely compromised,
z compromised.
o
o
>{Grade (Left) w0 | 3 1 8 71 & 15 4 1 3 2 1 171 @ 1
& iGrade (Right} 18 | g | 8 7 | 6 | & 4 | 3 P 1
& Avg.Score 1
©
3 or CONDITION CATEGORY GRADE or SCORE
1 1c. Channel Optimal Suboptimal Marginal Poor
:g Sediments or | ¥50% gravel or larger substrate; | 30-50% gravel or larger substrate; | 10-25.9% grave! or larger} Subsirate is uniform sand, sill, clay,
wi Substrate gravel, cobble boulders; dominant| dominant substrate type is mix of substrale; dominant or bedrock; unsteble
Composition substrate type is gravel or farger; | gravel with some finer sediments; | subsirate type is finer than
stable moderately stable gravel, but may stilibe a
Grade 10 i 9 8 7 | 5] 1 5 4 | 3 2 | 1 | 4
2|WATER APPEARANCE: Clarity or Visibility
CONDITION CATEGORY GRADE or SCORE
Optimal Suboptimal Marginal Poor
Very claar, or clear but tea-colored:| Occasionally cloudy, sspecially aftel Considerable cloudiness| Very turbid or muddy appearance most
objects visible at depth 3-6 feet {less|  storm event, but clears rapidly; | most of the fime; objects| the fime; objects visible to depih <D.5 fi:
Water Clari if slightly colored); no oil sheen on | objects visible at depth 1.5-3 ft: may visible to depth 0.5-1.5 fi;] Slow moving vater may be bright-green;
ater Clarity surface:no noticeable film on have slightly green color; no oif | slow sections may appeaq°her °°”‘°”s{“’a“” poliutants; floating
submerged objects or rocks, shaen on water surface. pea-green; bottom rocks a’f‘;‘ ';’f“‘ 5:‘:‘:3 r{scum'hls:i;”’(:r:‘ei":
or sumerged objected |°°7 & 103m e suriace. ator = zer
covered with film,
Grade 0 | 9 T 8 7 I 5 1 % 4 1 3 2 1 71 T 7o 2
3{PRESENCE OF AQUATIC VEGETATION: Presence and Percent Coverage
CONDITION CATEGORY GRADE or SCORE
Optimal Suboptimal Marginal Poor
—g . Clear waler along entire reach; | Fairly clear or slightly greenish watel Greenish water along enfire | Pea green, gray, or brown water along
g 3a. f\lutnent diverse aguatic plant communily | along enlire reach: moderate algal] ceach: overabundance of lush entite reach; dense stands of
g Enrichment includes low quantaties of many growth on stream substrates. | 9reen maciophyles: sbundant) macrophyles clog stream; severe algal
® species of macraphytes; litlie algal algai growth, especially during] blooms ereate thick algal mats i stecam
< rowth presen{ warmer months. or NO algae present due 1o unsiable
(i g g substrale. No water = Zerq.
5
5 |Grade 10 ] s 1 8 7 | 8 1 s 4 1 3 2 | 1 1T 0 1
&
§ CONDITION CATEGORY GRADE or SCORE
L] or Optimal Suboptimal Marginal Poor
,§ 3b, Aquatic | Wwhen present, aqualic vegetation Algae donunant in pools, Jarger | Algal mats present, some]  Algal mats cover bottom, larger
5 Vegetation consists of moss and patches of plants along edge iarger plants, few mosses] plants dominate the channel or NO!
algae. algae present due to unstable
substrate. No waler = zero.
Grade 0 ] ¢ T 8 7 ] 6 1 8 4 1 3 2 | 1 170

Reference
Source

Newton,
efal,
1998
USDAMNR
CS SVAP
page 10;
Barbour,
efal,
1999 EPA

Galli,
1986
Wash-
CoG
RSAT
No. 1

Barbour,
etal,
1998 ;
Petersen,
etal,
1992

Newion,
etal,
1998
usoas
NRCS
SVAP
page 11

Newdon,
et af.,
1998
USDA/
NRCS
SVAP
page 12

Petersen,
etal,
1992
RCE form
No. 13




E:N

COMPOSITION OF ORGANIC MATTER: Deiritus.

CONRDITION CATEGORY GRADE or SCORE Petersen,
Optimal Suboptimal Marging! Poor etal,
Mainly consisting of leaves and wood; Leaves and wood scarce, fine No feaves or woody  }Fine organic sediment - black in color] 1892
without sediment. organic debris wilhout sediment. | debris; coarse and fine and foul odor {anaerobic) or no RCE form
organic matter with sediment present due 10 excessive No. 15
sediment, scourng
Grade 0 | 9 T '8 7 1 6 | 5 4 | 3 2 | 1 1 © 2
5|LAND USE PATTERN: Beyond Immediate Riparian Zone
CONDITION CATEGORY GRADE or SCORE Petersen,
Optimat Suboptimal Marginal Poor et al,
Undisturbed, consist{ng of forest, Permanent pasture mixed with Mixed row crops and Mainly row crops 1892
pristine native prairie, andfor natural  woodlots and swamps, few row pasture; some wooded RCE form
wetlands, arops areas may be present by No. 1
as isolated patches
Grade (Lefl) 10 ] ¢ [ 8 7 1 6 1 8 4 1 3 2 | 1 %o 0
Grade (Right) 0 | s 1T 8 I 8 | '3 4 | 3 2 | 1+ 170 0
Avg.Score 0
6| RIPARIAN ZONE WIDTH AND CONTINUITY:

X CONDITION CATEGORY GRADE or SCORE Barbour, et
6a. Riparian Optimal Suboptimal Marginal Poor al, RBA#
Zone Width [ Widih of riparian zone > 18 meters (12 | YWidih of fipanan Zong 12-18 metars (1/2-] Widlh of niparian zone 6-12 | Width of riparian zone < 6 meters (patural 10
{from stream | channel widihs with irees, shrubs, or tafl | 1 aclive chaanel vddlh witrees. shrubs, orl meters {13.172 active vagation less than 1/3 active channe! Pelersen,
edge to field) grasses), human aclivities have not human aclivifies have minimatly ) channel width vege&akgd}, width}, litle riparian \"c‘gletal‘xcn ducto etaf, 1992

impacled zone. mpacted zone. impacted by hman activities human activities. RCE#2;
usoay
Grade (left) 0 1 9 1 8 7 1 s 1 8 4 1 3 2 [ 1 T o 3
Grade(Righh | 10 | 9 | 3 7 1 8 15 4 | 3 2 | 110 3
Avg.Score 3
CONDITION CATEGORY GRADE or SCORE Barbour,
Optimal Suboptimal Marginal Poor etal,
8b. Riparian | >80% plant densily of mature rees or | 75-90% streambank vegetation, mixed 50-75% streambank Less than 50% sireambank vegelation 1939 RBA
Zone shrubs, prairie grasses, or marsh plants, | young species along channei and mature| vegetslion of mixed grasses | coverage consisting mostly of pasture #o:
Vegetation fiparian zone inkact‘or di;@p\ion from {rees behind; c}‘zsmpifun evident w_iih and sparse \{cung {ree or grasses, few trees & shrubs; lpw p)ng( Pe}ersen
Brotection/ grazing/mowing minimal. breaks occurring at intervals of >350 shrub species; b.'eaks' density; bank dccp’y‘r scarred wilh gullies 4
melers. frequent vath some guliies all along ifs length. et al.,
Completeness and scars every 50 meters, 1992
RCE form
#3and 4
Grade {Leit) 0 ] 8 T 8 7 ] 8 T 5 4 | 3 2 1T 1 1 o 1
Grade (Right) 10 {8 1 8 i s 1 5 4 3 2 1 T |0 1
Avg.Score 1
| Caicutation of Function Capacily Index = Total Score/Total Possible Score 0.125

FCl = #80




15, HABITAT FUNC’
ITEM VARIABLES

1

TIONS 1
|Reference
05\052008 Highway 34 Bridge SCORE  {Source
1{FLOW REGIME
TYPE Perennial 1 _intermittent w/ Perennial Pools | infenmittent ! Ephemeral KDWP,
Grade | 10 g 1 8 7 1T & 1 35 1 3 121 4 T 4@ 412000
2|EPIFAUNAL SUBSTRATE/AVAILABLE COVER
Optimal Suboptimal Marginal Paor
Wilhin slream bed, greater than 50% | Within slream bed, 30.50% coverage]  Wilhin stream bed, 10-30% Less than 10% habital features USACE
coverage by stable habiiat features, by slable habifat features favorable coverage by stable habitat present; iack of habilat is obvious; Norfotk,
{avorable for steeam faunal colonization | for stream {aunal colonization end/or} features favorable for stream subsirate unstable or lacking: 2004
andjor ish/amphibian cover. Most habital | fishiamphibian cover. Many habitat faunal colonization andfor concrele lined chanpels, Habual SAAM
features non transient, Features may  |features ot transienl. (See i phitian cover: habital | featunes and posls bufied or lacking, Form 1
include snags, submerged fogs. undercut Category for habital feature avaitability may be less thaa channel boftom may be fiat.
tanks, roots, cobble, roCks, persistent leaf components.) desirable, subsirate may be {page 2);
packs. pools and glides, ar other stable frequently disturbed. (See Barbour, el
habital at 3 stage 1o allow colonization Excellent Calegary for habitat al, 1999
feature compunents.} EPA RBA;
Parsons, el
al, 2001
AUSRIVAS
Crade 0 1T g [ %8 7_ T & T 3 a1 3 2 | 1 T o i
3ISTREAM BOTTOM SUBSTRATE: Pool Substrate Characterization
Oplima! Suboptimal Marginal Poor
Midure of subsirate materials, with grave) Aixture of soft sand, mud, or clay; | Al mud or clay or sand bottom;i Hard pan clay or bedrosk; no rool Barbour, et
and firm sand prevalent; root mats and mud may be dominanl; some root iittle or no rool mal; no mat or submerged vegolation al, 1999
submerged vegetalion common. mals and i d i RBA #2b
present. page 5-14;
Parsons, el
al.. 2001
Grade 10 ¢ 1T 8 7 1 6 1 5 ] T 3 2 | 1 T @ TJAUSRIVAS
41POOL VARIABILITY
Optimal Suboptimal Maraial Poor
Even mix of large-shallow, large-deep, Majority of pools large-deep; very Shallewr pools much more Majority of pasts small-shallow o Barbour, el
smail-shaliow, small-deep pools present fow shaliow, prevalest than deep pools pools abiset al. 1989
RBA#3b
page 5-16;
Parsons, et
al., 2001
rade 10 9 | B8 17 1T 8 | & 4 1 ™3 R ) 1
5|SEDIMENT DEPOSITION/SCOURING
Optimal Suboptimal arginat Poor
<5% of channel bettom atfected by sceuror | 5-30% affecied by scour or sepusaion, 30-50% affected by scour of Nore than 59% of the boltomin o sisle Barbour, et
deposition, Seowr al constictions and wehrs grades] depossion. Deposns 8ad scour at | of fiux oy chunge neatly yearlong  Podis al, 1999
steepen Some i pools i i and munimat of absont dpc 1o hoavy RBA #4
bends, Some fifing of poolu. GEPERRIOR 07 SACCLIIVE SOOUNNY
page 5-17;
Parsons, el
al., 2001
Grade 10 [} g 1 8 71 6 | s 4 1 3 2 ] 1 | g 1
SICHANNEL FLOW STATUS TCEQ
Oplimal Suboptimal Marginal Paor 1999 HAP
Water reaches the base of both lawer Water fills >75% of the chanael; or Water fills 25-75% of the Very littte water in the channel and Wikshest;
banks; «5% of channel substrate 13 <256% of channel substaale is avaitable channel anclor rifile | mostly present in standing pools: or Barbour, et
exposed exposed subsirates are maostly exposed stream is dry 31 1998
RBA#5
page 5-19,
Parsons, el
Grade 10 s 1 8 7 1 8 1 8 4 1 3 2 1T % 1 @ 1
7{CHANNEL ALTERATION
QOptimat Subopiimal biarginal Poor
Cl ion, of 4 Some alteration or channelization Alteration or channalization | Banks shored vith gabion, vipap, or USACE
absent or minima); nosmal and slable present, usualy adjpcent io may be extensive; cancrete. Concrele of tprag lned Norolk
stream der pallem, Al ion by {such as bridge ambasakments {including spoft channels. [nstreara habital Disinet,
starmwater inputs absenl or minimal abulrments or culvets): evidence of pies) or shoring i aliered by ar 2004
past alteralion, (Le., channelization) | present oa both banks: normal other inpuls. Over 80% of the SAAM
may be prescnt, but stream patlers | stable stream meander pattem stream reach alierod.
and stability have recovered; recent | has not recovered. alteration Fgrm 1
ahtesation is not prosent. Miner | from stormwaler inpuls may be (Field) page
ion from or other ive, 40.80% of siream 2. Barbour,
inputs, seach attered, tal 7999
- RBA #6;
Parsons. et
al., 2001
Grade 0 T g9 {18 7 1 6 1 5 4 {3 Z 1T+ 148 [i!
B8{CHANNEL SINUOSITY
i Oplimal i Suboplimal 7 Marainal T Poor




The bends in the stream iocrease the | The beads in the Stream increass the, The bends i the stream Channet straight: walernvay has been Barbour, et
stream tength 3 10 4 thes longer than it | stream fenpth 2 Lo 3 imes longer increast the stesm 110 2 channtlized for 3 long distancs al. 1999
veas it 2 siraight line.  {ivole - channet than if it was in 2 steaight line, fimes longer than il was ina RBA #7b;
braiding is considered normal in coastal sirzight fine Sarsons. et
plains and c?ther fovy-tying areas, This al.. 2001
parameter s ncg:zaazl)ly rated in these AUSRIVAS
Grade 10 1T 9 1T 38 7 1T 6 T3 4 T 3 2 T 1+ 1 @0 0
9 SBANK STABILITY {SCORE EACH BANK)
Optimat Suboptimal Warginal Poot
Banks stable; evidence of eresion or bank | Mod ly stabie; infreg , smalt § M tely unstable; 1al ] Unsiable: no p fon at Barbour, el
failure absent or minimal; (<5% of bank | arcas of erosion mostly healed over.| vagetation 1o waterline sparse | walerine; sevese erosion of both al. 1099
ted), p 4 ion 10 ine;} 5-30% of bank in reach has areas of | {mainly scoured or stripped by | banks: recently exposed tree roals RBA #8;
05 tavs or updercut banks {(some erosion on, minor eresion andfor bank lateral erosion), baok held by | common; tree falis andfor severely Parsons, el
cutside of meander bends OK); no i 1 p ial on to hard points {rees, rock undercut rees common; many sl 2001‘
recently exposced roals; no recent tese falis;]  watetline in miost places; recently outerops) and eroded back ernded areas; raw" areas frequent AGSRIV AS:
expased tree rools rare but presest. | efsevhere; 30-89% of bank in | along sleaight sections and bends: .
reach has areas of erosion and| obvious bank sipughing: 60-100% of USACE
bank undarcuiling; recently bark has crosional scars. Norfofk
exposed tree rools and fine fool Disinct,
hairs common; high erosion 2004 SAM
potential dunng floods #3, Scholz
and Booth
from
Henshaw,
Grade 10 | 9 T 8 7 1 6 T8 4 I 3 2 T 1+ 10 [}
Grade i |8 T8 7 | 8 | 8 4 3 2 11 0 1]
Avg.Scotel g
10 10;VEGETATIVE PROTECTION (SCORE EACH SANK)
Optimal Suboptimal Marginal Poor
More fnan 90% of the streambank sufaces| 70-80% of the streambank Surfaces | 50-70% of the sireambank Less than $0% of the Streambank Barbour, et
and immediate riparian zones covered by | covered by native fon. but s covered by sudfaces covered by vegetalion: al. 1999
native vegulation, including trees, one class of planls i not well- disruption ebvious; patches of | disruption of k i RBA #9;
Y shmbs or ion evident but bare soil or closely cropped is very high: vegetation has been Parsons, et
hrough no\ alfechng fult plant grovth G fess than o5 orless in al 2001’
gralmg or mow-ng minimal of nof avident; | polential lo any great exlent: more | one-half of the polentiat plant avetage stubble height, "
aimos} alt plants allowed fo grow natarally, 1 than one-half of the potential piast siubble hieighi remaining. AUSRIVAS;
stubble height remaining. RDOWP
2000;
Petersen,
Grade 10 1 9 1T 8 7 1 6 T s 4 1T 3 2 T 11 ¢ 0
Grade 0 191 8 7 1| & | s 4 T3 7 1 1 1o 0
Avg.5C0re) [4
1 11 RIPARIAN ZONE (SCORE EACH BANK)
Optimal Suboplimal Marginal Poor
Width of fipadan zone >18 meters; human | Width of dpatian zone 12-18 melers;]  Width of ripadan zone §.12 Widdth of riparian zone <6 melers; Barbour. et
activilios {l 2., patking fols. is, clear-{human activities have img d zone] meaters; human activilios have | B2 or no riparian vegetation due to al,, 1999
culs, lavms, or crops) have no! impacted only minimaliy}. i ted zone a great deal. human activities. RBA#10;
zone. Parsons, et
al., 2001
AUSRIVAS
Grade 10 ] 9 T 8 7 5 s 4 1 3 2 1 1 [ 2
Grade W 19 1 8 7 1 & 1 5 4 | 3 2 1. 1 1™ ¢ 2
Avg.Seore) 2
12 12 RIPARIAN HABITAT CONDITION {SCORE EACH BANK) Norfolk
Optimal Suboplimal Marginal Poor SAAM
Tree siratum (dbh>3 inchies) present, with | Tree stratum (dbh>3 inches) present] Tree sitatum (dbh>3 inches) Tree siratum absent; impervious Form 1
>80% tree canopy cover. {(Addilional forest] with 30% to 60% liee canopy cover. | present, with <30% tees canopy]  surfaces, croplands. mine spoil Field
fayers may include: sapling, shmb {Sex Excellent Category for cover. {See Excellent Categoryjtands, culvcncd streams, mowed and]
herbaceous, and feaf itfer i ies of additionatl fores! layers.}|  for b it areas,
imossesfichens and woody debris.) Score af Score at the high end of Good range | forest layess.) Score at the figh denwded sudaces, aclively grazed
the high end of Excellent range if 2 it 22 additional forest layers are end of Fair range i 22 pasture, and zlc.
addifonal layers are present. Score at ow present, Score al low end if <4 additiopal layers are present.
eng if £1 ardaitional layers are present. additional forest tayers are present. Score at bow end if <1
OR tutovar steas with stumps additional tayers are present
femaining. OR area consists of nos-
maintained and naturalized
dense herbaceous andfor
wondy vegetation,
Grade 10/ [T a1 8 7 1 8 [ 5 4 I 3 2 11 1] Below
1. Delineate riparian areas afong each stream bank into Condition Categaries and Condition Scores using the above descriplors Ensure the sums of
2 Datermine square footage for each by measufing or estimating length and width. Land Use GIS maps may be used for ihis. %Riparian Biocks
3._Enter the %Riparian Area {or for fisfd purposes, enter length and width) and Score for each riparian category in the blocks below. equal 100
X Optimat Suboptinyal Marginal Poor
.wapanan Area 100 100 |
Right Bank _{Score 3
SueCl ¢ ] 0 2
i I ] 1. ]
<Ripasian Area 50 40 100
Left Bank [Score 5 3
SubCl 0 3 1.2 0
SubCl=(%RA*Scores 0. 01)
Rt Bank Ci> I i
] I i 1 | [ LT Bank CI> | 442 31
Catculation of Function Capacily Incex = Tatal Scoreffotal Possible Score 0 1175
FCl = 87120




1L HYDROLOGIC FUNCTIONS Reference
ITEM VARIABLES 05Y10A2006 Highway 904 Bridge SCORE  |Source
1.{FLOW REGIME!:
KDWP 2000
TYPE Perennial Intermittent wf Perennial Pools intermittent Ephemerat Kansas
Grade 0 | 8 1 8 7 1 & 1 5 4 T3 z 1 [ 4] Subjective
2.{CHANNEL CONDITION: Measurement or Observation of Stream Channel Conditions
CONDITION CATEGORY GRADE or SCORE Barbour, 1899
Optimal Suboptimal Marginal Poor EPA RBA page
Natural channel; no structures or Some channelization (usually in | Altered channal; 40-80%] Channel is actively downcutling or 5-21; Newion,
channelization minimal. No svidence bridge areas) or pasichamel  jof the reach channelized] widening. »80% of the reach riprap o 1998 USDAJ
28 Channel of downcutiing or excessive faleral alteration, but with significant or disrupted. Excess | channnelized. Degradation.dikes or NRCS SVAP
e d fon/Alt cutting. Normal frequency of recovery of channe! bed and banks.] aggradation: braided levees preveni access to the page 7
ongiton/Aert o arolngical connection between | Acceplable frequency of overbank | channel with.excessive fioodplain, %
ation (natural, channel and floodplain. flows onto floodplain, frequency of overbank
altered, or fiows onto the fioodplain.
downcutting) Historical incision, dikes
or levees restrict
flondplain.
Grade 10 ] ¢ 18 7 1 86 | 8 4 | 3 N I T ) [
CONDITION CATEGORY GRADE or SCORE w/ assistance
2b.Channel Optimal Suboptimal Marginal Poor and input from
Capacity 1o Cha‘nnel Capacity to Flow Frequency! Chgnr}e& Capacily to Flow Frequency] Channel Capeacity o Ci!gnr}et Capac‘ny 1o Flow Frequency] Dr. Mike
Flow Rafio is such that bank overflow from] Ratio is such that bank overflow from| Fiow Frequency Rativ is{ Ratic is such that bank overflow from Harvey and Stu
storm evants occur at a 1.25 o 2.5 ] storm events are more frequent thar] such that bank overflow] storm events are more frequent than Travant
Frequency year frequency. every 1.25 years of less frequent | from storm events are | every half year or less frequent than
Ratio {for 2- 0.75-1.25 than every 2.5 years, more frequent than every 10 years.
year peak <0.75 0r>1.25 every year of less <0.24 07 »2
flow) frequent than every §
years,
<0.50r>1.%
Grade 10 | 8 1 8 7 1 6 1 5 4 | 3 2 1 1+ T o 0
CONDITION CATEGORY GRADE or SCORE Newdon, 1998
Optimal Suboptimal Marginal Poor USDA/ NRCS
Banks stable; evidence of erosion 61 Moderately siable; infrequent, smali Moderately unstable; | Unslable; no perennial vegetation at SVAP page
bank failure absent or minimal {<5% areas of erosion mostly healed over. | perenniat vegelalionto]  waterling: severe erosion of both 10; Barbour, et
2¢.Channel of pank affectad), perennia 5.30% of bank in reach has areas of waterline sparse {mainly] banks; recently exposed trea roots al. 1999 EPA
Bank Stability | vegetation lo watedine; no raw or minor erosion andfor bank scoured or stripped by |  common; tree falls andfor severely RE” A page 5-
(score each undercul banks (some erosion on | undercutting; perennial vegetation id  Iateral erosion), bank | undercut trees common; many erode 26: USAGE
bank, left or | oulside of meander bends O.K); no| waterdine in most places; recently {  held by hard points areas; raw" areas frequent along No.rf i ‘
right facitig recently exposed roots: no recent | exposed tree rools rare but present] (lrees, rock oulcrops) | siraight sections and bends: obvious ; ‘?
dow free falls; and eroded back | bank stoughing; 60-100% of bank has District, 2004
nsiream) A
elsevhere; 30-60% of erosional scars,
bank in reach has areas
of erosion and bank
undercutling: recently
exposed tree roots and
fing root haics common:
Grade (Left) 0 ] 9 | 8 7 1 & T '8 Z |1 T @ 2
Grade (Right) 16 9 1 8 7 1 6 T 5 4 13 2 | F 1T 2
Avy.Score 2
3{CHANNEL ROUGHNESS FACTORS
CONDITION CATEGORY GRADE or SCORE Barbour, 1999
3a.Channel Optimal Suboptimal Marginat Poor EPARBA
" ) The bends in the siream increase the] The bends in the strieam increase tha) The bends in the siream| Channel siraight: waterway has beeny Chapler & page
Sinuosity | geam length 2.5 to 4 times longer| stream length 1.5 to 2.5 imes longel  increase the siream channelized for 3 jong distance. 5.265: KOWP,
(bendS}n oW | Wan ifit was straight, Channel | than ifit was a straight line, Channg] lengih Tic15tmes | Channel lengihivaliey length .0 1996
gradient lengthivalley length at isast >1.5. lengihivatiey length 1.2 10 1.5 longer than it vias a
stream} straight fine. Channei
tengthivaliey lengih 1.0
012
Grade 0 T g[8 7 1 8 T 5 4 ] 3 2 1T 1 1T 0 2
CONDITION CATEGORY GRADE or SCORE KDWP, 1986
Optirnat Suboptimal Marginal Poor Kansas
Littie or ne channe! enfargement | Some gravel bars of coarse stones| Sediment bars of rocks,] Channet! divided into braids or sirean Subjective
3b, Boltom resulting from sediment and weltwashed debris present, litlief sands, and silt common;{ is channelized; substraie is uniform Evaluation of
Substrate accumulation; channet is steble silt; moderately stable moderately unstable | sand. sitt, clay. or bedrock; unstable Aquatic
Composition Habitats
Grade 10 T 9 1 78 7 [ s T 5 a4 T3 z T 1 T o 0




CONDITION CATEGORY &

GRADE or SCORE

Optimal

Suboptimat

Marginal

Poor

Diverse pottom topography including

Channel bottom includes 5-7 of the

Channef bottons includes

Channel botiom includes <3 of the

£

(TLBIBFD=BH
R; /BHR*Ad]

ratio >1.4; Where channel slope
«2%; Entrenchment ratio >2 0

ratio >1.4: Where channetl siope
2%, Entrenchment rafio >2.0

slope > 2%,
Entrenchment rafio >1.4;]

Where channel slope 2%,
Entrenchment ratio 2.0

Lo}
21 3c. Instream >7 of the following: deep pools, items listed in Oplimial Category | < 5 of the itams listed iy iterns listed in Optimat Category
5 Bottorn bouldersigravel, logsfarge woody Optimal Category
> Topography debris, backwatersfoxbows,
2 overhanging vegetation, riffles,
Q vegetated shallows, rootwads,
2 undercut banks, or side channel
o pools
2 |Grade 0 ] 9. 1 8 7 1 8 1 5 i 1T 3 z 1 1 1 © 3
S
5% CONDITION CATEGORY GRADE or SCORE
& or Optimal Subeptimal Marginal Poor
5 3¢, Manning's 0.05100.088 0.035 10 0.05 0.021 10 0.02 or »0.10 1o} 0.16_ to 0.20 due {o excessive
n obstruction to flow or 0.01 10 0.02 dug
to channetization and clean, smooth
channel.
Crade 10 | 9 T 738 7 [ 8 [ '8 i 1 73 2 1 1 T o
CONDITION CATEGORY GRADE or SCORE
Optimal Suboptimal Marginal Poor
3d. (%hgnnei Incision ratio 3.0 <1.2 and Where | Incision rafio »1.2 <1.4 and Wnere | incision ratio > 1.4 < 2.0} Incision ratio 32.0 and Where channel
Incision channsi stope >2%; Enlrenchment| channe! siope >2%. Entrenchmenti  and Where channet | siope >2%, Entrenchment ratic 4.4;

Factor =Cl) Where channe! slope
$2%, Entrenchment
ratio >2.0
8= 10 BHR = 1
BFD = 10
Grade 1 | 8 T 8 7 1 8 T 5 A 113 P 1

DYNAWIC SURFACE WATER STORAGE

CONDITION CATEGORY GRADE or SCORE
Opfimal Suboptimal Marginal Poor
4a.Pools Deep and shallow peols abundant;]  Pools present, but not abundant; Poals present, but Pools absent, or the entire boltom is
(abundant, | greater ihan 30% of the pool bottony  from 10-30% of the pool bottom is | shaliow: from 5-10% of discernible. No water = zero,
presentor |18 Obssure due to depth, or pools arg  obscure due 10 depth, or the pools the pool battom is
absent) al least 5 feel deep. are atleast 3 {eet deep. obscure de o depth, or]
the pools are less than 3
feet deep.
Grade 10 1 9 1 8 7 1 6 T s 4 | 3 2 | 1 1 @ 3
4b. Channel CONDITION CATEGORY GRADE or SCORE
Flow Status Optimal Suboplimal Marginal Poor
{degree o Water reaches base of bolh lower | Waler fills >75% of ihie available [Waler fills 25-75% of the| Very liftle water in channel and mosl!
which channef banks and minimal amount of channel; or <25% of channet available channel. and | present as standing pools. No water =
is fitied) channel subsirate is exposed. substrate is exposed. for riffle substrates are zero.
mostly exposed.
Grade 10 | 8 1 8 7 1 8 1 s 4 1 3 2 4+ T79¢ 2
Calculation of Funclion Capacity Index = Total ScorefTotal Possibie Score 0.15

FCI=#/100

KIOWP, 1996;
Newton ef al.,
7998
USDAMNRCS
SVAP page 13/

USACE,
Norfolk
Distrct, 2004
SAAM Formn 1
##1 and VT
Stream
Geomorphic
Assessment
Phase 2

Newton, et al.,
1998 USDA/
NRCS SvAP
page 14;
Barbour, et al.,
1999

Barbour, et ai.,
1999 EPA RBA
page 5-19 /A-
9#5; TCEQ
1999; VANR,
2008




T WATER QUALITYIBICGROCHEMICAL F‘UNC’I‘IDNS O5UC2008 Higtway 804 Bridge
ITEM VARIABLES SCORE
TYPE I { [ | ]
NOTES ]
1.{SEDIMENT TRANSPORT/DEPOS|TION
CONDITION CATEGORY GRADE or SCORE
1a. Bank Optimal Suboptimal Marginal Poor
St abil}t (score Banks stable; evidence of erasion of Moderately stable; infrequent, smal| Moderately unstable, 30-| Unstable; many eroded areas. “raw!
f by K left bank failure absent or minimal; littlel areas of erosion mostly healed over] 50% of bank inreach has]  areas frequently along straight
eac. an > 1© potential for future prablems, <5% of 5-30% of bank in reach has areas of  areas of erosion; high | seclions and bends; obvious bank
or right facing bank affected, erosion. erosion polential during | sloughing; 66-100% of bank has
downstream) fioods. erosional scars.
Grade {Lef) 8 T 51T 8 7 1 8 7 s 4 1 3 2 T 1 Ta 2
Grade{Righy | 10 | 85 | 8 7 1 8 1 8 4 1 3 2 | 1 T @ 2
Avg.Score 2
CONDITION CATEGORY GRADE or SCORE
1b. Channel Optimat Supoptimal Marginal Poor
2 Boltom 1/3 of bank is generally highly]  Bottom 1/3 of bank is generally Bottom 1/3 of bank is  |Bottom 1/3 of bank is generally highly]
T Bottom Bank N i . : . - > N N " Y . . N
® Stabilit resistant plant/soil malrix or material resistant plantfsoil malrix or material. generally highly erodivle] eradible materiat; plant/soil matrix
& Y material; plant/soil matri severely compromised.
i compromised.
=
o
={Grade (Left) 0 [ 9 T 8 7 1 8 [ 5 4 | 3 2 T 1 T % 0
& {Grade (Right) % | s | 8 7 1 68 | 5 4 | 3 2 | 11w 0
5 Avg.Score 0
<l
8 ar CONDITION CATEGORY GRADE or SCORE
Pi ¢ Channel Optimal Suboptimal Marginal Poor
% Sediments or | »50% gravel or Jarger substrate; | 30-50% gravel or larger substrate; | 10-29.9% gravsl or larger] Substrate is uniform sand, silt. clay|
U} guhstrate gravel, cobble boulders; dominant| dominant substrate type s mix of substrate; dominant or bedrock; unstable
o substrate type is gravel or larger: | gravel with some finer sediments; | substrate iype is finer than
Composition .
stable moderately stable gravel, but may stili be a
Grade 10 9 T 8 7 1 & | 5 4 1 3 2 | 1 T o
2{WATER APPEARANCE: Clarity or Visibility
CONDITION CATEGORY GRADE or SCORE
Optimal Suboptimal Marginal Poor
Very clear, or clear but tea-colored] Occasionally cloudy, especally aftet Considerable cloudiness| Very turiyd or muddy appearance most
objects visile at deplh 3-6 teet (less{  storm event, but clears rapidly; | most of the time: objects| the ime; objects visible lo depth <05 1t
Water Clari if slightly colored); no oif sheen on | objects visible al depth 1.5-3 ft: mayl visible to dapth 0,5-1.5 ft;| slow moving waler may be bﬂghg'gf?en:
aler Clarity surface;no noticeable film on have slightly green cotor; no oil | sTow sections may appeaq Other obvious waer poliutants; f'°i““9
submerged objects or rocks. sheen on water surface. pea-green; bottom rocks a(‘??‘o';‘g:‘ f‘;’;a:: d":;:m';hf:;;‘: o
or sumerged objecled coa i - o e
covered with film.
Grade 0 [ ¢ T 8 7 1 6 | 85 4 1T 3 2 1 1 1 © 7
3|PRESENCE OF AQUATIC VEGETATION: Presence and Percent Coverage
CONDITION CATEGORY GRADE or SCORE
Optimal Suboptimal Marginal Poor
% . Clear water along enfire reach: | Fairly clear or slighlly greenish wate} Greenish water along enfire | Pea green, gray, of brown water along
K 3a. Nlltrlent diverse aquatic plant community | along entire reach; moderale algal| reach: overabundance of lush enfire reach; dense stands of
& | Enrichment | includes low quaniaties of many growih on slream substrates,  green P : phytes clog stream; severe algal
® species of macrophyles;, little algal atgal growth, especially during] blooms create thick slgal mats in stream
= growth present vaarmer months. or NC algae present due to unsiable
2 present. substrate. No valer = zero.
5
% iGrade 0 1 9 T 8 7 | & T s 4 1 3 2 1 1 1o
@
§ CONDITION CATEGORY GRADE or SCORE
v or Opfimat Suboptimal Marginal Paoor
o 3b. Agquatic Wnen present. aquatic vegetation Algae dominant in pools, larger | Algel mals present. somel  Algal mats cover botiom, larger
bl Vegetation consists of moss and patches of plants along edge. larger planis, few mosses| plants dominale the channel or RO
algae. algae present due to unsiable
substrate. No water = zero.
Grade 10 T 8 T 8 7] & 1 8 4 | 3 2 1 1 1 o {

Reference
Source

Newton,
et al,
1998
USDA/NR
CS SVAP
page 10;
Barbour,
etal,
1999 EPA

Galll,
1996
Wash-
cOG
RSAT
No. 1

Barbour,
et al.,
1998 ;
Petersen,
et al.,
1892

Newton,
etal,
1598
UsSDA/
NRCS
SVAP
page 11

Newion,
etal,
1998
usha/
NRCS
SVAP
page 12

Petersen,
etal,
1892
RCE form
No. 13



N
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O

COMPOSITION OF ORGANIC MATTER: Detritus.

CONDITION CATEGORY GRADE or SCORE Petersen,
Optimal Suboptimal Marginal Poor efal,
Mainly consisting of ieaves and wood Leaves and wood scarce, fine No leaves or woody | Fine organic sediment - black in color] 1892
vaithout sediment. organic debris withoul sediment. | debris; coarse and fine and foul odor (anaerobic) of no RCE form
organic matier with sediment present due lo excessive No. 15
sediment. scouring
Grade 10 ] g ] 8 71 6 1 5 4 | 2 ] 1 i 0 2
LAND USE PATTERN: Beyond Immediate Riparian Zone
CONDITION CATEGORY GRADE or SCORE Petersen,
Optimal Suboptimal Marginal Poor efal,
Undisturbed, consisting of forest, Permanent pasture mixed with Wied row crops and Mainly row crops 1992
pristine native prairie, andlor natura]  woodlots and swamps, few row pasture; some wooded RCE form
wetlands. crops areas may be present bu No. §
as isolated paiches
Grade (Left) W0 | 8 | 8 7 1 & T 75 4 | 3 2 1 1 1 o 1
Grade (Right) i 1 8 |1 8 7 1 s 1 % 4 1 3 2 | 1 0 3
Avg.Score 2
RIPARIAN ZONE WIDTH AND CONTINUITY:
CONDITION CATEGORY GRADE or SCORE Barbour, et
Ba. Riparian Opfimal Suboptimal Marginal Poor al, RBAY
Zone Width Width of riparian zone >18 meters (-2 | Width of fiparian zone 12-18 meters (112 Wdih of ripanan zone 6-12 | Width of riparian zone < & metars {nalural 10:
(from stream | chanael widihs with frees, shrubs, or tall | 1 active channs! width wicees, shrubs, o meters (U3-1/Z active vegation less than 143 active channel Petersen,
sdge to fizld) grasses), puman activities have not } hurr)an have mi ) channe! widlh vege\atveg‘), wadth), little riparan Yegetaﬁon due fo et al, 1992
impacted zone, impacted zone, impacied by human aclivifies. human attivities, RCE#2;
uspAa/
Grade {left) i ] "9 18 7 1 &8 1 8 4 T 3 2 1 1 1 70 3
Grade (Right) 10 | 9 i 8 7 ] ) | 5 4 [ 3 2 i 1 i 0 1
Avg Score 2
CONDITION CATEGORY GRADE or SCORE Barbour,
Optimal Suboptimal Marginal Foor etal.,
6b. Riparian >80% plant density of mature trees or | 75.80% streambank vegetation, mixed 50-75% streambank Less then 50% streambank vegetation 1898 RBA
Zone shrubs, prairie grasses, of marsh planis, | young species along channe] and mature| vegetation of mixed grasses | coverage consisting mostly of pasiure #9:
Vegetation fAiparian zone in{aci‘or dE;rnfpticn from irees behind; :3?smp1§nn evident with and sparse young tree or grasses, few trees & shubs: l?\v pla{'ﬂ Pe‘tersen
. arazing/mowing minimal. breaks occurring 3t intervals of »50 shrub species; braaks density; bank deeply scarred with gulties 4
Protection/ meters, frequent with some guilies al atong its fength. et al.,
Compleleness and scars every 50 meters. 1992
RCE form
#3and 4
Grade (Leff) 10 ] 9 1 8 7 1 & 18 4 1 3 2 1 1 T 0 2
Grade (Right) 1 9 1 8 7 18 1 s 4 1 3 2 1 1 10 2
Avg.8core, 2
| Caleulation of Function Capacily Index = Total ScorefTotal Possible Score{  0.1875

FCl = #/80




L HABITAT FUNCTIONS

Refererice
ITEM VARIABLES 05\ 02008 Highway 904 Bridge SCORE  {Source
1 1FLOW REGIME
TYPE Perenmial |_Intermitfent w/ Perennial Pools | ir o | Ephemeral Kowe,
Grade | 10 | s 8 | 6 | 4 ] 3 L2 1 4] 2000
2 2|EPIFAUNAL SUBSTRATE/AVAILABLE COVER
Opfirnal Suboptimal Marginal Paor
Within stream bad, greater than 50% ‘Within streamn bed, 30-50% coverage;  Within stream bed, 10-30% Less than 10% habital featores USACE
caverage by stable habitat features, by stable habilat fealures favorable coverage by stable babitat present; 1ack of habitat is ohvious:; Norfolk,
favorable for steeam fauna! colopization  { for strieam faunal cofonization andior} fealures lavorable for stream substrate unstable of facking; 2004
andlor fishfamphibian cover, Most habilat | fish’/amphibian cover. Many habital faunal ization sndfor fined ¢y is. Habitat SAAM
featsres non transient, Features may | fealures nol transient. (See Excellent] fisnfamghibing cover; habital | festures and pools buried or lacking, Form 1
include snags, submerged Jogs, underout Category for habiiat feature avallabilly may be less than channel bollom may be Hat 5y
banks, 1001, Cobble, rocks, persistent teaf ) i may be (9599 2y
packs, pools aad glides, or other stable trequently disturbed. (See Barbour, of
habitat al 2 stage 10 allow colonization Excelleni Category for habitat al, 1998
fealure CoMpOnents.) EPARBA;
Parsons, et
al., 2001
AUSRIVAS
Grade 10 i g 1 8 7 I 6 ] 5 4 I 3 IR i ] o ! 2!
3 31STREAM BOTTOM SUBSTRATE: Pool Substrate Characterization
Optimal Suboptinal Marginal Poor
Mixture of substrate materials, with grave! | Mixture of solt sand. mud, or clay; | All mud or clay or sand boltom:]{  Hard pan clay or bedrock; no oot Barbour, et
and firm sand prevalent: root mals and mud may be dominant; some foot fittie or no root mat: no mal or submaiged vegetation al 1099
submerged vegetation common. als and sut ] i t i RBA #2b
present. page 5-14;
Parsons, el
al,, 2001
Grade 10 [ "9 T 8 7 178 T '8 4 T 3 2 | 1 [ 0 TIAUSRIVAS
4 41PO0OL VARIABILITY
Optimal Suboptimal Marginal Poor
Even mix of large-shatiow, 1arge-teep. Wajority of pools farge-deep; very Shaliow pools much more dajority of pools small-shallow or Barbour, el
smalt-shaliow, small-deep pools present few shatow. prevalent than deep pools pools absent al. 1899
RBA#3b
page 5-16;
Parsons. et
af., 2001
Grede g 1 8 7 1 6 1 & 41 3 2 1 418 1
5 5| SEDIMENT DEPOSITION/SCOURING
Optimal Suboplimat tdarginal Poor
<5% of chaana bottom affested by scour of 5-30% atfccled by scont or depotinan, 30-50% wlfectod by scour of Kore than 50% of the boltom in 3 state Barbour, el
deposition Scour at conslishons and wetire grades) deposition  Deposas and scour at of fux or change heatly yearlong  Ponis al 1999
sieepon. Some dep in podls s and mitiran] o7 sbhsent due o hcn_vy REA£4
aends, Sorms ffling of puols. Gopasiian Of EXCOsENE stouting. .
page 5-17,
Parsons. et
al., 20071
Grade ¢ ] ¢ | 8 T 1 e T 8 4T 3 2 | 1 | o 1
1 S{CHANNEL FLOW STATUS TCEQ.
Optimat Suboptimal Matginal Poor 1999 HAP
Water reaches the base of bolh lovwer Water fills >75% of the chanogl o Water fills 25-75% ofthe Very Hille vialer in the chonnel and \Wrisheat,
basks; «<5% of channef subslrate is «25% of channe! substrate is avaitable chanpel andfor riffte | moslly prosent in standing pools; or Barbour, et
exposed exposed subsirstes are mostly exposed stream is dey al. 1599
RBANS
page 5-18,
Parsons. et
Grade © 179" ] 8 7 1.8 | 5 4 1 3 2 1 1 1T "0 0
7 7{CHANNEL ALTERATION
Optimal Suboptimal Margmal Poor
[ i ion, oF dredging Some alteralion or i Alteration or i Ranks shored wilh gabion, fprap, or USACE
absent or minimal; normal and stable present, usuaty adjacent to may be extensive; concrete, Concrete of figrap lined Norfolk
stream patiern, i ., {such as bridge embankments (inciuding spoit channels, Instream habital District,
storowiater inpuls absent or minimal abutmoents or culvens); evidente of pifes) or shoting iy akered by ar; 2004
pust ahieration, (Le.. channelization) | present on bolh banks: nomaal oiher inpuls, Over 80% of the SAAM
may be present, but stream patlern | stable stream meander pallem steoam reach aftered, Farm 1
and stabiiity have recovered: recent | has not secovered. Allgration N
alleration is no present. Miner | from stormwater inpuls may be {Field) page
ion from aier of other’ ive, 40-80% f stream 2 Barbour.
inputs. feach altered. etal 1999
RBA #6;
Parsons, et
al., 2001
Grade 10 1 8 1 "8 7 1 & 1 & 4 T 3 2 | 1T 19 1
8 BICHANNEL SINUGSITY
i Optimal ] Suboplimal ] Marginal ] Poor
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The vends in ihe strearn increase the
stream jenpth 3 10 4 tines longer thao 1§
was ina straighl line. (Nole - channe!
braiding is considered notmal in coastal
plains and other lovelying arcas. This
parametes is not easily rated in these
areas),

stream fength 2 to 3 limes longer
than if i was in 2 siraight line.

The bends i the stceam increase the

The bznds i the stream
increase the stream 10 2
times fonger thap it was i a
steaight line

Cnannel
chann

ghts walerveay Nas been
for a Jong distance

to

no fav/ or undercut Banks (soma £rosion on:
outside of meandor bends QK.Y no
recently exposed rools; nio recent tree {alls:

§-30% of bank in reach has areas of
minor erosion antdfor bank

S o
waterfine in most plases; recently
exposed iree rools rare bul present,

{mainly scoured or stdpped by
lateral erosion), bank held by
hard points {irees, rock
oulcrops) and eroded back
elsewhere: 30-60% of bank in
reach has areas of crosion and
bank usdercalling; recently
exposed tree roots and fine roof]
heirs coramon; igh erosion
potential during floods

banks; recently exposed {ree roots
cammon; iree falls and/or severely
undercul frees Common; many
ercded areas; “raw’” areas frequent
along staight seclions and bends:
obvious bank sloughing; 50-100% of
pank has erosional stars.

Grade 0 1 9 T 8 7 | 6 1 s 4 1 3 2 |1 1 © 7
Q1BANK STABILITY (SCORE EACH BANK)
Oplimat Suboplimal Marginal Pool
Banks stable; evidenca of erosion or bank | Moderately stable; i small unstable; p Unstable; no i getalion al
faiture absent or minimal; {(<5% of bank | areas of erosion mostly healed over. 1 ine sparse ine; severe erosion of bolty

Grade 10 I ¢ 1 8 7 |1 6 1 8 4 1 3 2 1 4 [ 2
Grade 10 I ¢ 1 8 7 | 6 | 8 4 i 3 R [ 2
Avg,Score 2
10IVEGETATIVE PROTECTION (SCORE EACH BANIK)
Optimal Suboptimal Marginal Poor
More than 90% of the bank 70-80% of the streambank surfaces Less than 50% of the streambank

and immediate riparian zones covered by
native vegelation, including tees.

covered by nalive vegetation, bul
one class of plants is not weit-

y sheubs, or

¥
phyles; ption through)
grazing or mowing minimal or not evident;
almost a8l plants afiowed to grovs naturally.

f d; ¢ evident but
nol affecting full plant growth
polential io any great exdent; more
than one-hail of the potential piant

50-70% of he streambank
surfaces covered by i

disruption sbvious; palches of
bitre ol or closely cropped
i less than

surfaces covered by vegetation
istuplion of i
is very high: vegetation has been

o s ar less in

one-haif of the polential ptant
slubble height remaining.

average stubble height.

stubble height remaining.
Grade 0 | 9 T 8 T ] 6 1 5 4 T3 2 1 1 1% 3
Grade i | 8 | 8 76 | 5 4 1 3 2 11 0 3
jaarac
Avg.Scorg] 3
TH{RIPARIAN ZONE (SCORE EACH BANK)
Oplimal Suboptimal Marginal Poor
Width of riparian zone >18 raeters; human | Widib of riparian zone 12-18 meters:]  \AiSth of riparias zone 6-12 Width of riperian zone <6 melers;
aclivities (1.2, parking lots, Slear-| human agtivilies have d zone| melers; human activities have | litlle or n10 ripatian vegetation dueto
cuts, lavms, of trops) have not impacied only mini iN i 2000 a great deal. hutnan activities.
zoie,
Grade W 6 T8 71 &8 175 41 3 2 14 T ¢ 3
Grade T ) g 7 1 & 13 4 13 72 1 [ 3
Ava.Scorg 3
1Z2IRIPARIAN HABITAT CONDITION {SCORE EACH 8ANK]
Optimat Suboptimal Marginal Poar

Tree stratum {dbh>3 inches) present, with
>B0% free canopy cover. (Additional forest;
{ayers may include: sapling. shrub,

herbaceous, and leaf fllec i i

Tree stratum (dbh>3 inches) present,
with 30% lo 60% tree canopy cover.
{See Excellent Category for

mogsesffichens and voody debris} Store al
the high end of Excellent range if 2.2
additional Jayers are present. Score at low
end if <1 additional fayers nre present,

of additi forest layers,)
Score at the high end of Good range
if 22 additional fovest tayers o
present, Score ot low end i &1
additional forest layers are present
OR outover areas with slumips

Tree stratum (dhhr3 inches)
present, with <30% tree Canopy]
cover. (See Excelient Category!

for of i

Tree sitalum absent; impervious
surfaces, croplands, mine spoit

tands. cuiverted steams, mowed and)

forest fayers) Scare at the high
end of Fair tanpa if 22
additionallayers are present,
Score al low end <1
additional layers are present.

areas,
denuded surfaces, actively grazed
pasture. and ete.

rerpaining. OR area consists af non-
maintained and natuealized
dense herbaceous andior
weodtly vegelation.
Grade 10 1.8 1 8 A 4 =3 2 11 0 |Below
1 Oelineate riparian areas along each slream bank into Condition Categories and Condition Scores using the above descriptors Ensure the sums of
2, Determine square footage for each by measuring or estimating lengih and width. Land Use GIS maps may be used for this. %Riparian Blocks
3. Enler the %Ripanan Area {or for field purposes, enter length and widih) and Score for each riparian category in ihe blocks below, squal 100
Optimal Suboptimal Marginal Poor
%Ripanan Area 25 75 1001
Right Bank _1Score 3 2
SubCl P [ 0.75 1.5
] I ; T I
:Riparian Area &0 40 10D
Left Bank {Score 5 3
{SunCl g 3 1.2 g

SubCl=(%RA Scores*0.01)

RiBank Ct> 2.25

Cl

LT Bank Ci> 42

3.225

I ]
Calcuialion of Function Capacity index = Total Score/Total Possible Score0.193542

FCI = #/120;

Earbour, et
af. 1499
REA #7b;
Parsons, et
al, 2001
AUSRIVAS

Barbour, et
al. 1999
RBA #8;
Parsons, ef
al.,, 2001
AUSRIVAS:
USACE
Nodfolk
District,
2004 SAM
#3; Schojz
and Booth
{rom
Henshaw,

Barbour, ef
al, 1989
RBA#S:
Parsons, et
al., 2007
AUSRIVAS,
Kowp
2000;
Petersen,

Barbour, el
al., 1998
RB&#10;
Parsons, et
al., 2001
AUSRIVAS

Norfolk
SAAM

Form 1
Field



L. HYDROLOGIC FUNCTIONS

Reference
ITEM VARIABLES 05\05\2006 Highway 38 Bridge SCORE  |Source
1. |[FLOW REGIME:
KDWP 2000
TYPE Perennial Intersittent w/ Perennial Pools Infermitient Ephemeral Kansas
Grade 6] ¢ | 8 71 6 15 4 1 3 2 1 1 1T o 41Subjective
2.{CHANNEL CONDITION; Measurement or Observation of Stream Channel Condilions.
CONDITION CATEGORY GRADE or SCORE Barbour, 1999
Optimal Suboptimal Marginat Poor EPA RBA page
Natural channel; no siructures or Some channelization (usually in  {Altered channel; 40-80%] Channel is actively downeutting or 5-21; Newton,
channefization minimal, No evidence bridge ereas) or past channel  {of the reach channelized] widening. »80% of the reach riprap ©| 1988 USDAY
2a.Channel of downculling or excessive laterat alteration, but with significant or disrupted, Excess | channnelized. Degradation.dikes or NRCS SVAP
e cutting. Normal frequency of recovery of channel bed and banks] aggradation; braided levees prevent access to the page 7
Condition/Alter|  4roingicat connection between | Acceptable frequency of averbank | chancel with excessive fioodplain.
ation (natural, channel and floodplain. flows onto floodplain, frequency of overbank
altered, or fiows onto the fleodplain.
downcutting) Historical incision.dikes
or leveas restrict
fioodptlain.
Grade 0 ] ¢ | 8 7 1 8 | 5 4 13 2 1 1 "1 1 0
CONDITION CATEGORY GRADE or SCORE w/ assistance
2b.Channel Optimal Subopfimat Marginal Poor and input from
GCapacity to Channel Capacity to Fiow Frequency| Channel Capacity to Flow Frequency] Channel Capacity to C!xgnr)el Capacity to Flow Frequency| Dr. Mike
Flow Ratio is such that bank overfiow from{ Ratio is such that bank overflow from] Flow Frequensy Ratio is{ Ratio is such that bank overflow from| Harvey and Sty
storm events occur at @ 1.25 10 2.5 | storm events are more frequent thar] such thal bank overflovd storm evenis are more frequent than Travant
Frequency year frequency. every 1.25 years or less frequent | from storm events are | every half year or less frequent than
Ratio (for 2- 0.75-1.25 than avery 2.5 years. more frequent than every 10 years,
year peak <0.75 or >1,25 every year or {ess <0.24 of >2
flow) frequent than every 5
years,
<050r>15
Grade 6 ] 8 1 8 7.1 & 1 s 4 13 2 | 1 "1 o 0
CONDITION CATEGORY GRADE or SCORE Newton, 1998
Optimal Suboptimal Marginal Poor USDA/ NRCS
Banks stable; evidence of erosion of Moderately stable; infrequent, smalf  Modarately unsiable; | Unstable; no perennial vegetation at SVAP page
bark failure absent or minimal; {<5% areas of erosion mestly heated over. | perennial vegetation to}  waterline; severe erosion of both 10; Barbour, et
2c.Channet of bank afiected), perennial 5-30% of bank in reach has areas of waterline sparse (mainly| banks; recenily exposed tree roots af, 7999 EPA
Bank Stability | vegetation to waterine; no raw or minor erosion and/or bank scoured or stipped by ] commion; tree falls andfor severely RBA page 5-
(score each undercut banks {some erosion on | underculting; perennial vegetation tq  iateral erosiony, bank | undercut trees common; many eroded 26: USACE,
bank, left or | outside of meander bends Q.K.), nol  waterline in most places; recently | held by hard points areas; "raw” areas frequent along No' folk "
right facing recently exposed roots; no recent | exposed lree rools rare but present (irees, rock outcrops) | straight sec!ions and bends; obvious. Distict 200
dovmstream) tree fafls; and eroded back | bank sioughing: 60-100% of bank has islifct, 2004
elsewhere; 30-60% of erosional scars.
bank in reach has argas
of erosion and bank
undercutting; recently
exposed tree roots and
fine. raot hairs COmMmn:
Grade (Left) 10 | 8 T 8 7 1 6 1 5 2 171 1T ¢ 2
Grade (Right) i 19 | 8 7 1] &6 1 s 4 3 2 1 1 i 0 2
Avg.Score 2
J{CHANNEL ROUGHNESS FACTORS
CONDITION CATEGCORY GRADE or SCORE Barbour, 1998
32.Channel L. Optimal Suboptimat Marginal Poor EPARBA
" . The bends in the stream increase the| The bends in the stream increase the| The bands in the stream| Channel straight; walerway has been Chapter § page
Smuo‘snty stream length 2.5 1o 4 limes fonger| stream length 4.5 to 2.5 imes fonget  increase the stream channelized for a lang distatce. 5-25; KDWP,
(bends N JOW | pnan if it was sireight. Channel | than if itwas & straight fine. Channe] length 110 1.5 imes | Channel lengthivaliey length 1.0 1996
gradient lengthivalley length at least >1.5. {engthivaliey length 1.210 1.5 | longer thanyif it was a
stream) straight line, Channel
iength/valley fength 1.0
12
Grade 10 ] 9 | 8 7 1 & [ s 4 ] 3 2 1 1 T o 0
CONDITION CATEGORY GRADE or SCORE KDWP, 1996
Optimal Suboptimal Marginal Poor Kansas
Litlle or no channel enfargement | Some gravel bars of coarse stones| Sediment bars of rocks,| Channel divided into braids or stream Subjective
3b. Boltom resulfing from sediment and well-washed debris present, liltie} sands, and silt common:]  is channelized; substrate is uniform Evaluation of
Substrate accumulation, channel is siabie silt; moderately stable moderately unstable | sand, silt, day. or bedrack; unstable Aqualic
Composition Habitats
Grade 6 19 1 8 7 | & 178 4 1 38 z [ 1 1 © 3




CONDITION CATEGORY GRADE of SCORE

KDWP, 1995,

Optimat Suboptimal Marginal Poor Newton el al,,
@ Diverse bottom topography including Channel boflom includes 5-7 of theiChannel bottom includes]  Ghaneiel botiom includes <3 of the 7998
21 3¢. instream >7 of the following: deep poals, iterms listed in Optimal Category | <5 of the items listed it tems listed in Optimat Category USDANRGS
& Bottorn houlders/gravel, logs/iarge wondy Oplimal Category SVAP page 13/
21 Topography debris, backwatersfoxbows,
@ overhanging vegetation, rifiies,
< vegetated shallows, rootwads.
%‘ undarcut banks, or side channel
o podls
ot
< [Grade i ] 9 | 8 7 1 6 | 5 N 71 1 1 o 0
e
Q
& CONDITION CATEGORY GRADE or SCORE
ol Or Oplimal Suboptimal Marginal Poor
& Gt 0,05 t0 0.099 0.035 {0 0.05 0.021100.03 cr >0,10 o 0.16 to 0.20 due to excessive
1) 3c. Manning's 0.15 obstuction to iow or 0,01 10 0,02 v
f {o channelization and clean, smooth
channel,
Grade 10 | ¢ | 8 7 [ 8 1 5 4 T 8 2 1 1+ 179
CONDITION CATEGORY GRADE or SCORE USACE,
Optimal Subaoptimal Marginal Poor Norfolk
3d. Channe! [Mincision ratio 21.0 <1.2 and Where | Incision ralio_#1.2 <1.4 and Where | Incision ralio > 1.4 < 2.0| Incision ratio 22.0 and Where channe] District, 2004
incision channel slope »2%; Enirenchment] channel sfope >2%, Entrenchment| and Where channel | slope »2%, Entrenchiment rafio 4.4: SAAM Form 1
(TLB/BFD=BH| ratio »1.4; Where channet slope ratio >1.4; Where channel siope slope > 2%, Where channel slope 2%, #1 and VT
R; 1/BHR Ad] £2%; Entrenchment ratio »2.0 <2%. Entrenchment ralio >2.0  {Entrenchment ratio »1.4} Entrenchmaniratio 2.0 Stream
Factor =Cl) Where channel slope .
£2%, Entrenchment ieomomhxc
ratic >2.0 ssessment
Phase 2
TLB = 10 BHR = 1
BFD = 10
Grade 0 1 g 1 8 7 ] 8 [ s 4 1 3 2 1 1 1o 0
4|DYNAMIC SURFACE WATER STORAGE
CONDITION CATEGCORY GRADE or SCORE Newdon, et al,
Optimal Suboptimal Marginal Poor 1998 USDAS
4a.Pools Deep and shallow pools abundant;] Pools present, but not abundant; Poois present, but Pools absent, or the entira bottom is NRCS Svap
(abundant, | greaier than 30% of the pool bolton]  from 10-30% of the pool bollom is | shaliow; from 5-10% of] discemibie. No waler = zero, page 14;
presentor | is obscure due to depth. or pools arg  obscure due to depth, or thepoals | the pool botlom is Barbour, ef al.,
absent) at feast 5 feet deep. are al least S feet deep. obscure due lo depth, or 1999
the pools are less than 3
feet deep.
Grade W ] 9 1 =® 7 1 6 1 8 4 | 3 2 [ 1 1 @ 7
4b. Channel CONDITION CATEGORY GRADE or SCORE
Flow Status Optimal Suboptimal Marginal Poor Barbour, et al.,
{degree to Water reaches base of both lower | Waler fills »75% of the available |Water fills 25-75% of the] Very fittle water in channe!l and mostiy 1998 EPA RBA]

| which channel

banks and minimat amount of

channel; or <25% of channet available channel, and | present as standing pools, No water = page 519 /A
is filled) channel substiate is exposed. substrate is exposed. for riffle substrates are zero. o85; TCEQ
moslly exposed, 1999; VANR
Grade 0 9 T & 7 | 8 T s N 2_ | 1 ] o {2005
Calculation of Function Capacily Index = Total Score/Total Possible Score 0.12

FCI=#/100




il WATER QUALITY/BIOGEOCHEMICAL FUNC TIONS

Reference
Source

Newton,
etal,
1998
USDASNR
CS SVAP
page 10;
Barbour,
etal,

1989 EPA

Gall]
1996
Wash-
coG
RSAT
No. 1

Barbour,
ef al.,
1989 ;
Petersen,
etal,
1992

Newlon,
ef al.,
1998
usoas
NRCS
SVAP
page 11

CH0B2006 Hhighway 38 tiridge
ITEM VARIABLES SCORE
|
TYPE i I i { ]
NOTES i
1.]SEDIMENT TRANSPORT/DEPOSITION
CONDITION CATEGORY GRADE or SCORE
1z, Bank Optimal Suboptimal Marginal Poor
st abil.it (scorel Banks stable; evidence of erosion of Moderately stable; infrequent, smalj Moderalely unstable; 30- Unstable, many eroded areas; “raw!
" Y K1 bank failure absent or sinimal; fittte areas of erosion mostly healed over] 80% of bank inreach has]  areas frequently along straight
eac' ban " =t potential for future problems. <5% of 5-30% of bank in reach has arsas of areas of erosion; high | sections and bends; obviotts bank
or right facing bank aifected. erpsion. erosion polential during | sloughing; 60-100% of bank has
downstream) floods. arosional scars.
Grade {Left) 1t |9 | 78 7 1 & T % 4 T 3 2 1 1 1T ¢ 3
Grade(Righy | 10 | 9 | '8 7 1 6 1 8 4 | 3 2 | 1 1o 3
Avg.Score 3
CONDITION CATEGORY GRADE or SCORE
1h, Ghannel Optimat Suboptimal Marginal Poor
2 Botlom /3 of bank is generally highly]  Bottom 1/3 of bank 1s generally Bottorn 173 of bank is  |Bottom 1/3 of bank is generally highly|
o | Bottom Bank N - H P - : L y " " o . N
© Stabsility resistant plant/soil matrix or materia resistant plant/soil matrix or material generally highly erodible] erodible material; plantl@:l matrix
8 material;, plant/soil matrix severely compromised,
f) compromised,
S
>{Grade (LeH) 0 | g T 8 7 1 6 1 58 4 | 3 2 T 1 T 0© 0
& |Grade (Right) 10 1 9 | 8 7 1 8 | 8 4 1 3 2 1 1 o
5 Avg.Score 9]
@
153 or CONDITION CATEGORY GRADE or SCORE
@1 1c. Channel Optimal Suboptimal Marginal Poor
"E’ Sediments or | >50% gravel or larger substeate; | 30-50% gravel or larger substrate; | 10-29.9% gravel or larger Substrate is uniform sand, silt, clay,
Sl substrate gravel, cobble boulders; dominant] dominant substrate lype is mix of substrate; dominant or bedrock; unstable
Composition substrate type is gravel or larger; | gravel with some finer sediments; | substrate type is finer than|
stable moderately stable gravel, but may still be a
Grade 10 s | 8 7 | & 1 8 4 1 3 2 ] 71 T © 3
2{WATER APPEARANCE: Clarily or Visibility
CONDITICN CATEGORY GRADE or SCORE
Oplimal Suboptimal Marginal Poor
Very clear, or clear but tea-colored] Occasionally cloudy, especially aflef Considerable cloudiness| Very turbid or muddy appearance most
objects visible at depth 3.6 feel {less|  slorm event, but clears rapidly: | most of the time; objects | the time; objecls visible fo depth <0.5 i,
Water Clarit if slightly colored); no oif sheen on{ objects visible at depth 1.5-3 ft; may visible (o deplh 0.5-1,6 fiy] slow moving water may be bright-green:
ater Llanty surface;no noticeabls fitm on have sfightly green color; no ol | slow sections may appear 9Uier abvious water paliutants: fiozting
submergad objects or rocks. sheen on water surface. pea-green; boliom rocks | 981 Wats, surldce soum, sheen of heavy
N . coat of foam on surface, Mo water = zeo,
of sumerged objecied
covered with film.,
Grade 10 T 51 "8 7 1 8 1 8 4 | 3 2 1 1+ 1 @® 1
3|PRESENCE OF AQUATIC VEGETATION: Presence and Percent Coverage
CONDITION CATEGORY GRADE or SCORE
Optimal Suboptimal Marginal Poor

Enter Score for Only One Variable

Clear water along entire reach;

Fairly clear or slightly greenish watel

- Greenish water along enlire

Pea green, gray, or brown water alony

Newton,
efal,
1998
usbas
NRCS
SVAP
page 12

3a. f\lutrient diverse aguatic plant community | along entire reach; moderate algal} reach; overabundance of lush| entire reach; dense stands of
Enrichment | includes fow quantaties of many growih on siream subsirales,  |green phytes, phyles clog stream; severe algat
species of macrophytes; itlle algal zalgat growth, especially during] blooms creale thick algal mals in sweam
grovith presen{ waeoer months, or NO algae present due to unstable
: substrate. Mo water = zero.
Grade 0 [ 9 | 8 7 1 8 1 58 4 | 3 2 1 1 T o 1
CONDITION CATEGORY GRADE or SCORE
or Optimal Suboptimal Marginal Poor
3b. Aquatic Whnen present, aquatic vegetation Algae dominani in poals, larger | Algal mats present, some|  Algal mats cover boltom, larger
Vegetation consists of moss and patches of plants along edge. larger planis, few mosses} plants dominate the channefor NO
algae. algae present due to unstable
substrate. No water = zero,
Grade 10 [ s | 8 7 1] 6 1T 8 4 1 3 2 1 11 o

Petersen,
elal,
1892
RCE form
No. 13




41COMPOSITION OF ORGANIC MATTER: Detritus.
CONDITION CATEGORY GRADE or SCORE
Optimal Suboptirnal Marginal Poar
Mainly consisting of leaves and wood}  Leaves and wood scarce; fine No leaves or woody  }Fine organic sediment - black in color]
without sedimant. orgaric debris withoul sediment. | debris; coarse and fine and foul odor {anaerobic) or no
arganic matter wih sediment presem due 1o excessive
sediment, acouring
Grade 10 | 8 1 8 7 1 8 1 s 4 | 3 2 1 171 0 i
S1LAND USE PATTERN: Beyond immediale Riparian Zone
CONDITION CATEGORY GRADE or SCORE
Optimal Suboptimal Marginal Poor
Undisturbed, consisting of forest, Permanent pasture mixed with Mixed row crops and Mainly row crops
pristine native prairie, and/or natural  woodlots and swamps, few row pasture; some wooded
watlands. crops areas may be present bul
as isolated patches
Grade(lLefy | 10 | 9§ T 8 7 1 8 1 5 4 3 2 1 1 T o 2
Grade(Rigny | 10 1 8 | 8 7§ 8 1 8 4 | 3 z | 1 170 1
Avg.Score 1.5
S{RIPARIAN ZONE WIDTH AND CONTINUITY:
CONDITION CATEGORY GRADE or SCORE
6a. Riparian Optimaf Suboptimal Targinal Poor
Zone Width Width of riparian zone > 18 meters (12 | Width of riparian zone 12-18 melers {1/2-] Width of riparian zone B-12 | Widlh of ripatian zono < 6 reters {natusal
({from stream | channel widths with trees, shrubs, or tall | 1 active channe! vidth viiirees, shrubs, or meters {1/3-1£2 aclive vegalion iess than 1/3 aclive channel
edge to field) grasses), human activities have nat 3 hun}an tivities have mini channel widih vegela:e_d_), widthy, ttle dparian Yogetaﬁnn dug o
impacled zone. impacted zone. impacted by human activilies. human aclivifies.
Grade {left) 10 | 9 ] 8 7 1 6 1 s 4 I 3 2 1T 1 170 3
Grade (Right) 0 | ¢ [ 8 7_ | & 1 3 4 1 3 2 1 4 1o 1
Avg.Score 2
CONDITION CATEGORY GRADE or SCORE
Optimal Suboptimal Marginal Poor
Bb. Riparian | »30% planl density of mature trees or | 75-80% sireambank vegetation, mixed 50-75% streambank Less lhan 50% streambank vegetation
Zone shrubs, prairie grasses, or marsh plants, | young species along channel and mature| vegelation of mixed grasses | coverage consisting mostly of pasture
Vegetation fipatian zone ‘m!acllor dis.n.:ption from lrees behind; r_iisrup!Aio‘n evidan with and sparse young tree of grasses, few trees & shrubs; I?w plapk
Protection/ grazing/mowing minimal, breaks aceurring at intervals of >50 shrub spfzcies; brcak§ density; bank deeply searred with gullies
melers, frequent with some gullies afl glong its length.
Completeness and 5cars svery 5D meters.
Grade (Left) 0 | 9 | 8 7 1 8 1 s 4 1 3 2 | 1 T o 3
Grade(Righy ] 10 | 9 | 8 7 1 & 1 5 4 | 3 2 1 1 o 2
Avg.Score 2.5
Calculation of Function Capacity Index = Total ScorefTotal Possible Score]  0.1875

|
-

FCi=#80

Petersen,
etal,
1982
RCE form
No. 15

Petersen,
elal,
1992
RCE form
No. 1

Barbour, et
al, RBA#
10;
Pelersen,
et al, 1992
RCE# 2
USDA/

i

Barbour,
efal,
1998 RBA
#9;
Petersen,
etal,
1992

RCE form
#3and 4



i HABITAT FUNCTIONS

Reference
ITEM VARIABLES 05052006 Highway 38 Bridge SCORE  |{Source
1 H{FLOW REGIME
TYPE f Perennial 1 intermittent w/ Perennial Poats | Intermittent { Ephemeral KDWwP,
Grade ] 10 g 8 3 5 1 4 3 | 2 i | 0 2000
2 2}EPIFAUNAL SUBSTRATE/AVAILABLE COVER
Optimal Suboptimal Marginal Poor
Within stream bed, greater than 50% | \Wilhin slream bed, 30-50% coverage] Within stream bed, 10-30% Less than 10% habitut features USACE
caverage by stable habitaf features, by stable habital features favorable coverage by stabie habitat present: lack of habitat is obvious: Norfolk,
favorable for stream faunal colonization | for stream faunal colonization andior] features favorable for stream substirate unstable of lacking; 2004
andfor fish/amphibian cover. Mps! habitat | fish/amphiblan cover, Many habitat faunat ization andlor lined Is. Habitat SAAM
features non transient, Fealures may | features not | L (See i cover; habitat | fealures and pools buried or lacking, Form 1
include snags, submerged logs, undercuf Category for habitat fealure availability may be less than channel boltorn may be fiat. X
banks, rools, cobbie, rotks, persistent feaf ) i may he {page 2.
patks, poals and glides, of olhier Stable frequently disturbed. (See Barbouw, et
habitat 2l 2 stage 10 allow colonization Excellent Category for habitat al. 1999
feature components.) EPA RBA;
Parsons. et
af., 2001
AUSRIVAS
Grade W0 1 o 1 8 7 | &5 1 s 4 T 3 R )
3 3ISTREAM BOTTOM SUBSTRATE! Pool Substrate Characterization
Oplimal Suboptimal Marainat Poor
Kixture of substrate materials, with gravel | Mixiure of soft sand, mud, or clay, | All mud or clay oc sand boltor;]  Hard pan clay or bedrock, no root Barbour. et
and firrn 5and prevalent; roof mats and mud may be dominant; some root fittle er na rosl mat; no mat or submerged vegetation, af. 1999
submerged vegetation common. mats and sut i i RBA #2b
present, page 5-14;
Parsons, et
al., 2001
Grade 10 | I 7 1 & 1 =8 4 3 2 N AUSRIVAS
4 4{POOL VARIABILITY
Cptirmal Suboptimal Marginal Poor
Even mix of farge-shatiow, lnrge-deep, Majority of pools large-deep; very Shatiow pools much more taajority of pools smali-shaliow or Barbour, el
smalkshaliov, Small-geep pools present fow shiallow. prevaient than deep poots pools apsent af, 1999
RBA#2b
page 5-16;
Parsons, el
al, 2001
Grade W0 1T ¢ 18 7 {1 6 1 % 4 T3 2 1 1 1 0
& 5{SEDIMENT DEPOSITION/SCOURING
Optimat Suboptimal Marginal Poor
«5% of chunnel buttorn affected by scour of 530% affected by scaur or deposdion, 30-50% stiacled by seout ar Mote than 50% of the boliom in a state Barbour, ef
deposition. Seour ol constricions arl welre grades] depestion  Deposis and ssour at | of #iok or thange neady yeatong. Podls al. 1989
stexpen. Some & in posis b s ietions and aungmat 67 absent due {0 heavy RBA #4
bends, Some fdiag of pools depostion of oxcosgve SCOUNNG
page 5-17;
Parsons, et
at, 2001
Grade 0 6 T 8 7 1 6 T 5 A ) 2 I 171 o
8 S{CHANNEL FLOW STATUS TCEQ,
Optimal Suboptimal Marginal Poor 1989 HAP
Water reaches the base of both lower Water filts »75% of the channel; of Waler filis 25-75% of the Very litlle waler in the channel and Wrksheet!
banks; <5% of channel substrale is <25% of chibunel substrale is available channe! andlor ritfle | mostly present in standing pocls: or Barbour, ef
exposed exposed substrales ane moslly exposed slream is dry al. 1999
RBA#S
page 5-18;
Parsons, ef
Grade 10 g | % A - 413 2 1 1 1 %
7 TICHANNEL ALTERATION
Optimal Suboptimal Warginal Poor
Ch iz ati fion, or Qi Some or Reration or i Banks shored with gabion, riprap, or USACE
absent or minimal; normat and siable praseol, usually sdjacent fo reay be exiensive; concrete. Concrele or fiprap lined Nodolk
slream der patters. A jon by {such as bridge enbankments including spoil channels, instresm habital District.
stormwater inputs absent or minkmal abutments or culveris); evidence of piles) or shoring ificantly allered by or| 2004 *
pasl alleration, (I.e.. channefizalion) | present on both banks; nomal other inputs. Over 80% of the SAAK
may be present. but stream pattern | stable siream meander patiem stream teach aherod,
and stabifly have recovered: recent | has nol recovered. Alieration qu\ 1
alteeation is not present, Minor | from storawwater inpuls may be (Field) page
ion fror or other fve, 40-80% of stream 2; Barbour,
nputs. reach alteced, et al 1999
RBA #8:
Parsons, ef
at., 2001
PURTNOU
Grade 0 ] 8 1 8 71 [ 5 4 | 3 2 k! | 0
8 8|CHANNEL SINUCSITY
i Oplimal ] Suboptimat I Marginal I Foor




10

The bends i the stream increase the
stream length 3 1o 4 limes longer thaa ili
was in 3 siraighl line, (Note - channel
braiding is considered normel in cosstal
plains and other love-lying areas, This
parameter is not easily raled in these

The bends in the siream increase the
stream lznglh 2 to 3 times loager
than if it was in a straighl tine.

The bends in the stream
increase the stream Y10 2
times longer han f {wasina
straight fine

Channel straight; watenvay has been
channelized for a fong distance

to

oulside of meander bends O.K):no
recenlly exposed rools; no recenl lree falls;

70 13w of undercut banks {some erosion on

1} 6-30% of bank in reach has areas of
minor erosion andfor bank

¢l = @
;t waterline in most places; recently
exposed {ree roots rare but present,

{rvainly scoured or stripped by
iateral erosion}, bank held by
hawd points {irees, rock
outcrops) and ereded back
elsewhere; 30-60% of bank in

reach has arexs of erasion and

bank underculiing; recenily

exposed tree 10015 and fine oo

hairs common; high erosion

areas).
Grade 1 1 g 18 71 8 1 38 L 71 3 Z 1 1 1 1 i
S{BANK STABILITY {SCORE EACH BANK)
Optimal Suboptimat warginat Poor
Banks stable; evidence of erosion or bank ly stable; i d small | & s . iat | Unstable: no p i qetation at
{ailure absent or reinimal; (<5% of bank | areas of erosion mostly healed over. io fine sparse ine; sovere aosion of bolh

banks; recently exposed tree roots
cemmon; tree {alis and/or seversly
undercut trees common; many
eraded ateas; “raw” areas frequent
along staight seclions and bends;
abvious bask stoughing; 80-100% of
baak hag erosional scars.

potential during oeds
Grade 0 1 3 T 8 7 1 6 1 %8 4 13 2 | 1 1T o
Grade 0 | 9 1 8 7 1 6§ | 5 4 3 2 | 11190
Avg.Scorey
10IVEGETATIVE PROTECTION (SCORE EACH BANK}
Opfimat Subeptimal Marginal Poor
More than $0% of {he streambank surfaces] 70-90% of the slceambank sufaces | 50-70% of the streambank Less than 50% of the streambank
and immediale riparian zones covered by | covered by native tation, but covered by tati: surfaces coversd by vegetation;

native vegetalion, including trees,

ane class of plants is no! well-

tory shrubs, or

grazing or mowing frinimal or not evident;
almost alf plants aflowed to grow naturally,

through

D 3 evident but
not atfecting full plast growth
potential to any great extent; more
than one-haif of the patential plant

dismuption abvious; palches of | disruption of

bare soil ar closely cropped

is very high; vegetalion has beea

g less than
one-hatf of the potential plant
slubbte height remaining,

temoved 10 5 or fegs in
average stubbie helght.

stubble height remaining.
Grads 10 [ ¢ 1 8 7 1 & 1775 4 1 3 2 1 1 [
Grade a0 i g 1 8 71 6 | 5 4 i 3 2 1 9]
Avg.Score 2,
11{RIPARIAN ZONE (SCORE EACH BANK)
Opiimal Suboptimal Marginal Poor
Width of ripatian zone »48 meters: human | Width of niparian zone 12-16 meters:]  Width of Aparien zone 8-12 Width of riparian zone <8 melers;
activities {i.¢., parking lots, roadbeds, clear human activities have i d zone] meters; human aclivilies have | [tlle or no riparian vegetation due to
cuts, lavns, or crops} have not impacted only minimaly). imp zone a great deal. human aclivities.
2008,
Grade 10 i 9 1 8 7 1 6 | § q | 3 2] 0 3|
Grade 10 i 8 | 8 7 | 6 | 8 4 | 3 2 | i} 1
Avg.Score; 2,
1ZIRIPARIAN HABITAT CONDITION {(SCORE EACH BANK)
Optimal Suboptimal Marginal Poor

Tree stratum {dbh>3 inches) present, with

{ayers may include; sapling. shrub,
herbaceous, and leaf liter includi

»60% iree canopy cover. [Additional forest]

Tree stratum (dbhv3 inches) present |
wiih 30% to 60% free canopy cover,
{See Excelient Category for

the high end of Excellent fange i 22
addiional fayers are present. Score at fow
end i <1 additional layers are present.

mossestlichens and woody debris) Score at

of additi forest tayers )
Score t the Righ end of Good range
if 2.2 additional forest iayers are
present. Score atlow end if <1
additional forest fayets are present.
OR cutover areas vith stumps

Tree stratum {dbli>3 inches)

present, vith <30% tree canopyi
cover. {See Excel

for les of

Horl Categoryjlands, cutverted streams, movied ang
et NN

Tree stratum absent; impeivious
surfaces, croplands, mine spoil

{orest layers.) Score at the high

end of Fairrange f 22
aduitional layers are present
Score al Jow end if <1
additional layers are preseal.

areas,
denmded surfaces, aclively glazed
pastne, and etc.

femaining. OR area consists sTnon-
maintained and nataralized
dense herbacsous andfor
woody vegelation.
Grade 10 | 9 1 8 7 | 6 | =8 4 I 3 2 1 1 0 Below
1. Delineate ripanan argas along each stream bank info Condition Calegories and Condifion Scores using {he above descriptors Ensure the sums of
2. Delermine square footage for each by measuring or estimating length and width. Land Use GIS maps may be used for this. %Riparian Blocks
3. Enter ihe %Ripatan Area {or for field purposes, enter length and width) and Score for each riparian category in the blocks below. equst 100
Oplimal Suboptimal targinal froor
S%Riparian Area 10D 100 |
Riaht Bank__|Score 2 ]
Subli [ [ 0 2
I i | ! }
%:Riparian Ares 60 40 100
Left Bank  1Score 5 2
SubCt 3] 3 12 7]
SubCi={%RA"Scores"0.01)
Rt Bank Cl> [ 2 Cl
I | 1 1 I LT Bank Cb> 42 31

I ] X
Caiculation of Funclion Capacity index = Total Score/Total Possible Sco

re) 158167

FCl = #/120]

Barbour, &t
al. 1988
RBA #7b;
Parsons, et
al, 2001
AUSRIVAS

Barbour, et
al. 71999
RBA #8;
Parsons, el
al, 2001
AUSRIVAS;
USACE
Norlfolk
District,
2004 SAM
#3; Scholz
and Booth
from
Henshaw,

Barbour, el
al. 1998
RBA#9;
Parsons, ef
al, 2001
AUSRIVAS;
KDWP
2000;
Pelersen,

Barbour. et
al, 1992
RBA#10;
Parsons, et
al., 2001
AUSRIVAS

Norfolk
SAAM
Farm1
Fletd






BRIEF BESCRIPTION OF THE ECOLOGY FOR THE IDENTIFIED SPECIES

INSECTS
Mayflies (Ephemeropterans) (all larvae identified)

Baetidae are widespread and abundant occurring in a variety of streams and also in
permanent and temporary ponds or littoral zones (areas of shallow water where light
penetrates to the bottom allowing for rooted plant growth) of lakes.

Caenidae are widespread and common in a variety of lotic (running or flowing streams}
and lentic (standing water) habitats, including slow-moving streams of all sizes, spring
seeps, marshes, swamps, ponds, and lakes. They frequent sediments and often are
partially covered with silt. They are generally more tolerant of lower levels of dissolved
oxygen.

Heptageniidae are widespread and abundant in streams, wave-swept shorelines of lakes,
or in vernal (in the Spring) ponds adjacent to streams. They typically inhabit rocks,
wood, debris, and other strata to which they cling.

Flies, midges, and mosquitoes (Dipterans) (all larvae identified)
Ceratopogonidae or biting midges typically live in moist terrestrial habitats; however,

many species do occur in aquatic habitats that include marshes, swamps, ponds, lakes,
and streams.

Chironomidae or midges are the largest family of aquatic insects. They inhabit all types
of permanent and temporary aquatic habitats. Larvae are an extremely important part of
the aquatic ecosystem serving as prey for other organisms. Larvae are quite tolerant of
lowered levels of dissolved oxygen including some species surviving in areas where
oxygen levels are undetectable (blood worms — which were identified at all sampling
locations). The larvae are primarily herbivores and detritivores feeding on fine bottom
particles.

Culicidae or mosquitoes are common and widespread usually occurring in shallow, non-
flowing or semi-flowing habitats such as swamps, shallow temporary or permanent ponds
and marshes, and heavily vegetated margins of lakes and streams. They are not found in
moving water or water subjected to wave action. The reason for this is that they obtain
oxygen from use of breathing tubes at the water surface and wave action and current
disrupt the water surface inhibiting their ability to obtain oxygen. Mosquitoes often
dominate the insect community of temporary ponds and marshes, especially those that
flood in spring and summer. The mosquito larvae feed on organic debris and
microorganisms.

Dolicopodidae or long-legged flies develop in a wide variety of lotic and lentic habitats.
Little information is available for this family.





