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WELL LOCATION MAP
North Oakville Creeks East of Sixteen Mile Creek

Subwatershed Study
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Rare Species Observed in the 14 Mile Creek Fields, 
Landscaped Areas and Other Areas 

Plants 

Birds 

Status/Rank 
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Common Name 

Arrow-leaved Aster 
Beggarticks 
Fringed Sedge 
Sedge 
Pointed broom sedge 
Blunt-broom Sedge 
Sedge 
Coontail 
Emerson's Hawthorn 
Blunt Spike Rush 
Eastern Manna Grass 
White Grass 
Black Willow 
Rough Goldenrod 
Meadowsweet 
Greater Duckweed 
Northern Water-meal 

(+)1 IPrickly-ash 

Scientific Name 

Aster urophy/lus 
Bidens tripartitus 
Carex crinita 
Carex projecta 
Carex scoparia 
Carex tribuloides 
Carex tuckermani 
Ceratophyllum demersum 
Crataegus submollis 
Eleocharis obtusa 
Glyceria septentrionalis 
Leersia virginica 
Salix nigra 
Solidago rugosa 
Spiraea alba 
Spirodela polyrhiza 
Wolffia borealis 
Zanthoxylum americanum 

c: ! L,h ICooper's Hawk . - !Accipiter cooperii 



Rare Species Observed in Habitat Unit 1 

Plants 

Birds 

Status/Rank 
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Common Name 

Long-fruited Anemone 
Arrow-leaved Aster 
Bitter Cress 
Fringed Sedge 
Slender Sedge 
Blunt-broom Sedge 
SedQe 
Bluebead-lily 
Emerson's Hawthorn 

+ I I Honey Locust 
Winterberrv 
Black Oak 

Turkey Vulture 
Black-throated Green Wart 
Black-and-white Warbler 
Nashville Warbler 

Scientific Name 

Anemone cylindrica 
Aster urophv/lus 
Cardamine pensylvanica 
Carex crinita 
Carex gracil/escens 
Carex tribuloides 
Carex tuckermani 
Clintonia borealis 
Crataeaus submollis 
Gleditsia triacanthos 
/lex verticil/ata 
Quercus velutina 

Cathartes aura 
Dendroica virens 
Mniotilta varia 
Vermivora ruficapilla 

Reptiles I sc I P,L IEastern Milksnake ILampropeltis triangulum 



Rare Species Observed in Habitat Unit 2 

Plants 

Birds 

Status/Rank 
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Common Name 

Arrow-leaved Aster 
FrinQed SedQe 
Coontail 
Blunt Spike Rush 
Star Duckweed 
Leafv Pondweed 
Black Willow 

Turkey Vulture 
Black-and-white Warbler 
Black-crowned Night Heron 
Caspian Tern 

Rare Species Observed in McCraney Creek 

Status/Rank Common Name 
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Plants L Frinqed SedQe 

L Blunt-broom Sedge 
L Blunt Spike Rush 
L Eastern Manna Grass 

L,h Star Duckweed 
L,h Black Willow 

-

Scientific Name 

Aster uroohvllus 
Carex erinita 
Ceralophvllum demersum 
E/eoeharis obtusa 
Lemna trisu/ea 
Potamoaeton fo/iosus 
Salix nigra 

Calhartes aura 
Mnioli/la varia 
Nyelieorax nvelieorax 
Sierna easpia 

Scientific Name 

Carex erinila 
Carex Iribu/oides 
E/eocharis obtusa 
G/vceria seolenlriona/is 
Lemna Irisu/ca 
Salix nigra 

Birds Red-headed Woodpecker I Me/anemes ervthroceoha/us 
Black-and-white Warbler Mniotilla varia 



Rare Species Observed in Glen Oaks Creek 

Plants 

Status/Rank ., 
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Common Name 

Eastern Manna Grass 
River Bulrush 
Wood Sage 

Scientific Name 

G/yceria septentriona/is 
Scirpus fluviatilis 
Teucrium canadense 

Rare Species Observed in the 16 Mile Creek Hedgerows 

Plants 

~tatus/Rankl ., 
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Common Name Scientific Name 

Emerson's Hawthorn I Crataeaus submollis 
Honey Locust I G/editsia triacanthos 



Rare Species Observed in the 16 Mile Creek Fields, 
Landscaped Areas and Other Areas 

Status/Rank Common Name Scientific Name 
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Plants L,h Rough Hair Grass Agrostis scabra 
L Beggarticks Bidens tripartitus 
L Fringed Brome Bromus ciliatus 
L Oval-headed Sedge Carex cephalophora 
L Fringed Sedge Carex crinita 
L Yellow Sedge Carex flava 
L Blunt-broom Sedge Carex tribuloides 
L Sedge Carex tuckermani 

L,h Coontail Ceratophyllum demersum 
L Bulbous Water-hemlock Cicuta bulbifera 
L Nodding Wood Grass Cinna latifolia 
L Field Thistle Cirsium discolor 

R,L,h Common Hair Grass Deschampsia f1exuosa 
L Blunt Spike Rush Eleocharis obtusa 
L Eastern Manna Grass Glyceria septentrionalis 

P? Butternut Juglans cinerea 
L Mountain Rice Orvzopsis racemosa 

L,h Pinkweed Polygonum pensylvanicum 
R,L Green-fruited Bur-reed Sparganium emersum 
L,h Giant Bur-Reed Sparganium eurvcarpum 
L Meadowsweet Spiraea alba 

L,h Greater Duckweed Spirode/a polyrhiza 
L,h Northern Water-meal Wolffia borealis 
L,h Columbia Water-meal Wolffia columbiana 

Birds Turkev Vulture Cathartes aura 
Nashville Warbler Vermivora ruficapilla 



Rare Species Observed in Habitat Unit 3 

Status/Rank Common Name Scientific Name 
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Plants L,h Rough Hair Grass Agrostis scabra 

L,h B1O- Bluestem Androoogon gerardii 
L,h Canada Milk Vetch Astraaalus canadensis 

P,R,L,h Slender Yellow False FoxQlove Aureo/aria flava 

L,h * SedQe Carex buxbaumii 
L Frinaed Sedae Carex crinffa 
L YeliowSedQe Carex flava 

L,h Sedae Carex aravi 
L,h Sedae Carex arisea 
L Sedcle Carex orojecta 

h * Richardon's Sedae Carex richardsonii 
L,h Wrinkle-seeded Sedae Carex ruaosoerma 
L,h PiDsissewa Chimaphila umbel/ata 
P,h Hawthorn Crataeaus dissona 
E,h Hawthorn Crataegus dodgei 

L,h * Hawthorn Crataegus macrosperma 

P?,L,h * Hawthorn Crataegus scabrida 
L,h Hawthorn Crataeaus schuettii 
L,h ShininQ Cyperus Cyperus bipartffus 

R,L,h Common Hair Grass DeschamDsia flexuosa 

P,E,h * Burning Bush Euonvmus atropurpurea 
L,h Over's Bedstraw Galium tinctorium 

L,h * Three-cleft Bedstraw Galium trifidum 
L Winterberry I/ex verticil/ata 

R,L,h Narrow-leaved Pinweed Lechea intermedia 
L,h Star Duckweed Lemna trisu/ca 

P,L,h * Virainia Yellow Flax Unum virqinianum 

P,R,E,h * American Gromwell Lffhosoermum latifolium 
P,R,L,h (+ VirQinia Bluebells Mertensia virainica 

L,h Slender N8Ias Najas flexilis 
L,h Svcamore Platanus occidentalis 

R,L,h Whorled Milkwort Polygala verticil/ata 
L Water Smartweed Polygonum amphibium 

L,h Pinkweed Polvaonum oensvlvanicum 
L,h Leafy Pondweed Potamogeton foliosus 

R,L,h KnottY Pondweed Potamoaeton nodosus 
L,h Chinauapin Oak Quercus muhlenberaii 



Rare Species Observed in Habitat Unit 3 

Status/Rank Common Name Scientific Name - ('0 en 
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L Bristly crowfoot Ranuncu/us pensv/vanicus 
P,R,L,h Cut-leaved Goldenrod Solidago arguta 
R,L,h Hairy Goldenrod Solidaqo hispida 
R,L,h Stout Goldenrod Solidago squarrosa 

E,h * American Bur-reed Sparganium americanum 
L,h Giant Bur-Reed Soaroanium eurycarpum 

R,L,h Venus' Lookinq Glass Specularia perfoliata 
L,h Woundwort Stachys palustris 
L,h Wood Sage Teucrium canadense 

Birds L,h Cooper's Hawk Accipiter cooperii 
L Sharp-shinned Hawk Accipiter striatus 
L Ruffed Grouse Bonasa umbel/us 

SC VUL L,h Red-shouldered Hawk Buteo lineatus 
L Turkey Vulture Cathartes aura 
P Gray-cheeked Thrush Catharus minimus 
L Brown Creeoer Certhia americana 

SC VUL L,h,P Cerulean Warbler Dendroica cerulea 
L Pine Warbler Dendroica pinus 
L Black-throated Green Warbler Dendroica virens 

END Acadian FlYcatcher Empidonax virescens 
P Northern Shrike Lanius excubitor 
L Northern MockinQbird Mimus polVglottos 
L Black-and-white Warbler Mnioti/ta varia 
L Blue-qray Gnatcatcher Polioptila caerulea 
L Nashville Warbler Vermivora ruficapil/a 

Fish SC I NIACI P ISilver Shiner -- _ u I Notropis photogenis 



Rare Species Observed in Habitat Unit 4 

Status/Rank Common Name Scientific Name 
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Plants L Beggarticks Bidens tripartffus 
L,h Pipsissewa Chimaphila umbel/ata 
L Emerson's Hawthorn Crataegus submollis 

L,h Star Duckweed Lemna trisulca 
L,h Sycamore Platanus occidentalis 
L,h Leafy Pondweed Potamogeton foliosus 
L,h Chinquapin Oak Quercus muhlenberaii 
L,h Greater Duckweed Spirodela po/yrhiza 
L Downy Arrow-wood Viburnum rafinesquianam 

Birds I L I !Brown Creeper I Certhia americana 



Rare Species Observed in Habitat Unit 5 

Plants 

Status/Rank 
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Common Name 

Beggarticks 
Fringed Sedge 
Slender Sedge 
Sedge 
Sedge 
Blunt Spike Rush 
Eastern Manna Grass 
Round-lobed Hepatica 
Winterberry 
Star Duckweed 
Swamp Rose 
Giant Bur-Reed 
Greater Duckweed 
Lowbush Blueberry 
Downy Arrow-wood 
Northern Water-meal 
Columbia Water-meal 

Scientific Name 

Bidens tripartitus 
Carex crinita 
Carex qraciJIescens 
Carex projecta 
Carex tuckermani 
Eleocharis obtusa 
Glyceria septentrionalis 
Hepatica americana 
lIex verticillata 
Lemna trisulca 
Rosa palustris 
Sparganium eurycarpum 
Spirodela polyrhiza 
Vaccinium angustifolium 
Viburnum rafinesquianam 
Wolffia borealis 
Wolffia columbiana 

Birds Black-throated Green Warbler Dendroica virens 
Black-and-white Warbler 

Rare Species Observed in Habitat Unit 6 

Plants 

Birds 

~atus/Ran~1 
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Common Name 

Emerson's Hawthorn 

Black-and-white Warbler 
Blue-gray Gnatcatcher 
Nashville Warbler 

- -----

Mniotilta varia 

Scientific Name 

I Crataegus submollis 

Mniotilta varia 
Polioptila caerulea 
Vermivora ruficapiJIa 



Rare Species Observed in Habitat Unit 8 

Status/Rank Common Name Scientific Name 
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Plants L BeQQarticks Bidens tripartitus 

L Rattlesnake Fern Botrychium virginianum 
L Frinaed Brome Bromus ciliatus 
L Water-arum (Wild Calla) Calla pa/ustris , 

L Brome-like Sedge Carex bromoides 
L Oval-headed Sedae Carex cepha/ophora I 

L Frina-ed SedCe Carex crinita 
P,R,L,h Slender Sedae Carex aracillescens I 

L Inland SedQe Carex interior 
L Troublesome Sedge Carex mo/esta 

P,L,h * Sedae Carex muh/enberaii I 

L Sedge Carex projecta 
L,h Pointed broom sedae Carex scoparia 
L Stiff SedQe Carex stricta 
L Blunt-broom Seclae Carex tribu/oides , 

L SedQe Carex tuckermani ! 

L Bulbous Water-hemlock Cicuta bu/bifera 
L Stout Wood Grass Cinna arundinacea 
L NOddinaWood Grass Cinna /atifolia 
L Bluebead-lilv C/intonia borealis 
L Gold-thread Coptis trifolia 
L Emerson's Hawthorn Crataeaus submollis 

L,h ShininQ Cyperus Cyperus bipartitus 
R,L,h Common Hair Grass Deschampsia flexuosa 
L,h Dutchman's-breeches Dicentra cucullaria 
L Crested Wood Fem Dryopteris cristata 
L Blunt Spike Rush E/eocharis obtusa 

L,h DYer's Bedstraw Galium tinctorium 
L Eastern Manna Grass G/yceria septentrionalis 
L Round-lobed Hepatica Hepatica americana 
h Cowi)arsnip Herac/eum maximum 
L Canada Waterleaf Hvdrophvllum canadense 
L Winterberrv lIex verticillata 

P? Butternut Jug/ans cinerea 
L White Grass Leersia virainica 
L Cardinal Flower Lobe/ia cardinalis 
L Tufted Loosestrife Lysimachia thrysiflora 
L American Royal Fern Osmunda regalis 



Rare Species Observed in Habitat Unit 8 

Status/Rank Common Name Scientific Name 
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L,h + Ninebark PhvsocarDus oDulifolius 
L Water Smartweed Polyqonum amDhibium 

L,h Pinkweed Polygonum pensylvanicum 
L,h Leafy Pondweed Potamoqeton foliosus 
L,h Swamp White Oak Quercus bicolor 
L,h Black Oak Quercus velutina 
L Slender Willow Salix petiolaris 

R,L,h Water Pimoernel Samolus valerandi 
L Meadowsweet Spiraea alba 

L,h Greater Duckweed SPirodeJa Dolyrhiza 
L Downy Arrow-wood Viburnum rafinesQuianam 

L,h Northern Water-meal Wolffia borealis 
L,h Columbia Water-meal Wolffia columbiana 

Bird L,h Cooper's Hawk AcciDiter cooDerii 
P Stilt Sandpiper Calidris himantopus 
P Semioalmated Sandoioer Calidris Dusilla 
L Turkey Vulture Cathartes aura 
L Pine Warbler Dendroica Dinus 
L Black-throated Green Warbler Dendroica virens 
L Black-and-white Warbler Mniotilta varia 
L Virqinia Rail Ral/us limicola 
L Nashville Warbler Vermivora ruficapilla 



Rare Species Observed in the Shannon's Creek Hedgerows 

Plants 

IStatus/Ran~1 
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Common Name Scientific Name 

Emerson's Hawthorn I Crataegus submollis 
Honey Locust T Gleditsia triacanthos 

Rare Species Observed in the Shannon's Creek Fields, 
Landscaped Areas and Other Areas 

Plants 

Birds 

lStatus/Ran~ 
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L 
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Common Name Scientific Name 

Oval-headed Sedqe Carex cephalophora 
Yellow Sedge Carex flava 
Field Thislle Cirsium discolor 
Blunt Spike Rush Eleocharis obtusa 

I L I ITurkey Vulture I Cathartes aura 



Rare Species Observed in the Munn's Creek Hedgerows 

Plants 

IStatus/Rankl 
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Common Name Scientific Name 

Emerson's Hawthorn I Crataegus submollis 

Rare Species Observed in the Munn's Creek Fields, 
Landscaped Areas and Other Areas 

Plants 

Birds 

Status/Rank 
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Common Name Scientific Name 

Be~marticks Bidens tripartitus 
Oval-headed Sedae Carex cephalophora 
YeliowSedqe Carex flava 
Blunt-broom Sedge Carex tribuloides 
Field Thistle Cirsium discolor 
Eastern Manna Grass Glvceria septentrionalis 
Pinkweed Polygonum pensylvanicum 

L -,- ITurkeyVUlture --- I Cathartes aura 



Rare Species Observed in Habitat Unit 9 

Status/Rank Common Name Scientific Name 
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Plants L,h Arrow-leaved Aster Aster urophvllus 
L Beaaarticks Bidens triDartitus 
L Brome-like SedQe Carex bromoides 
L Oval-headed SedOe Carex cephalophora 
L FrinQed SedQe Carex crinita 
L SedOe Carex projecta 
L Blunt-broom Sedge Carex tribuloides 
L SedQe Carex tuckermani 
L Gold-thread Cootis trifolia 
L Eastern Manna Grass Glvceria septentrionalis 
L Round-lobed Heoatica HeDatica americana 
L Winterberry /lex verticil/ata 

L,h Star Duckweed Lemna trisulca 
L Water Smartweed Polvaonum amphibium 

L,h Pinkweed Polygonum pensylvanicum 
L,h Swamo White Oak Quercus bicolor 
L,h Swamo Rose Rosa palustris 
L,h Swamo Dewberry Rubus hispidus 
L Slender Willow Salix petiolaris 
L Rouah Goldenrod SolidaGO ruaosa 

R,L Green-fruited Bur-reed Sparaanium emersum 
L,h Giant Bur-Reed SDaroanium eurvcaroum 
L Meadowsweet Spiraea alba 

L,h Greater Duckweed Spirodela polyrhiza 

Birds Black-and-white Warbler IMniotilta varia 
Nashville Warbler Vermivora ruficapi/la 



Rare Species Observed in Habitat Unit 10 

Plants 

Status/Rank 
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Common Name 

Beaaarticks 
Frin!1ed Sed!1e 
Blunt-broom Sedge 
Sedqe 
Eastern Manna Grass 
W interberrv 
Leafy Pondweed 
Swamp Rose 
Green-fruited Bur-reed 
Greater Duckweed 

Scientific Name 

Bidens tripartitus 
Carex crinita 
Carex tribu/oides 
Carex tuckermani 
G/yceria septentriona/is 
/lex verticil/ata 
Potamogeton foliosus 
Rosa pa/ustris 
Sparganium emersum 
Spirode/a po/yrhiza 

Birds cr] . L ITurkey Vulture --rCafhartes aura 

Rare Species Observed in Habitat Unit 11 

Status/Rank Common Name Scientific Name ., 
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Plants L Rattlesnake Fern Botrvchium virqinianum 
L Frin!1ed Brome Bromus ciliatus 
L Oval-headed Sedge Carex cephalophora 
L Fringed Sedge Carex crinita 
L Eastern Manna Grass Glyceria septentrionalis 

Birds L Turkey Vulture Cathartes aura 
L Black-throated Green Warbler Dendroica virens 

SC VUL P Red-headed Woodpecker Me/anerpes ervthrocephalus 
L Black-and-white Warbler Mniotilta varia 
L Nashville Warbler Vermivora ruficapilla 



Rare Species Observed in Habitat Unit 12 

Plants 

Status/Rank 
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Common Name 

Beggarticks 
Fringed Sedge 
Sedge 
Blunt-broom Sedge 
Sedge 
Gold-thread 
Blunt Spike Rush 
Dyer's Bedstraw 
Eastern Manna Grass 
Round-lobed Hepatica 
Winterberry 
Pinkweed 
Swamp Rose 
Shining Willow 
Slender Willow 
Giant Bur-Reed 
Greater Duckweed 

Scientific Name 

Bidens tripartitus 
Carex crinita 
Carex projecta 
Carex tribuloides 
Carex tuckermani 
Coptis trifolia 
Eleocharis obtusa 
Galium tinctorium 
Glyceria septentrionalis 
Hepatica americana 
I/ex verticil/ata 
Polygonum pensylvanicum 
Rosa palustris 
Salix lucida 
Salix petiolaris 
Sparganium eurycarpum 
Spirodela polyrhiza 



Rare Species Observed in Habitat Unit 14 

Status/Rank Common Name Scientific Name 
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Plants L Yellow Sedge Carex flava 

L,h Buttonbush Cephalanthus occidentalis 
L Gold-thread Coptis trifolia 
L Round-lobed Hepatica Hepatica americana 
h Cow-parsnip Herac/eum maximum 

L,h Black Oak Quercus velutina 

Birds L Turkey Vulture Cathartes aura 
SC VUL P Yellow-breasted Chat /cteria virens 

L,h Eastern Bluebird Sialia sialis 
- -_ .. _----- ---

Rare Species Observed in Habitat Unit 15 

Plants 

Status/Rank 
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Common Name Scientific Name 

Emerson's Hawthorn I Crataegus submollis 
Swamp Dewberry I Rubus hispidus 



Rare Species Observed in Habitat Unit 13 

Plants 

Birds 

Status/Rank 
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Arrow-leaved Aster 
BeQQarticks 
Water-arum (Wild Calla) 
Fringed Sedge 
Blunt-broom Sedge 
Sedge 
Buttonbush 
Dyer's Bedstraw 
Eastern Manna Grass 
Winterberry 
Swamp White Oak 
Bristly crowfoot 
Swamp Rose 
Rough Goldenrod 
Green-fruited Bur-reed 
Meadowsweet 
Marsh Speedwell 
Northern Water-meal 
Columbia Water-meal 

Scientific Name 

Aster urophyllus 
Bidens tripartitus 
Calla palustris 
Carex crinita 
Carex tribuloides 
Carex tuckermani 
Cephalanthus occidentalis 
Galium tinctorium 
Glyceria septentrionalis 
/lex verticillata 
Quercus bicolor 
Ranunculus pensylvanicus 
Rosa palustris 
Solidago rugosa 
Sparganium emersum 
Spiraea alba 
Veronica scutellata 
Wolffia borealis 
Wolffia columbiana 

Cathartes aura 
Melanerpes carolinus 

Reptiles I SC I P,L IEastern Milksnake I Lampropeltis -triangulum 

, 



Rare Species Observed in Habitat Unit 16 

Plants 
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Common Name 

Short-awned Foxtail 
Arrow-leaved Aster 
Beggarticks 
Rattlesnake Fern 
Water-arum (Wild Calla) 
Brome-like Sedge 
Brownish SedQe 
Oval-headed Sedge 
Fringed Sedge 
Sedge 
Stiff Sedge 
Blunt-broom Sedge 
Sedge 
Buttonbush 
Stout Wood Grass 
Emerson's Hawthorn 
Blunt Spike Rush 
Dyer's Bedstraw 
Eastern Manna Grass 
Winterberry 
Tall Blue Lettuce 
Star Duckweed 
False Pimpernel 
Tufted Loosestrife 
Leafy Pondweed 
Swamp White Oak 
Bristly crowfoot 
Swamp Rose 
Swamp Dewberry 
Slender Willow 
River Bulrush 
Green-fruited Bur-reed 
Giant Bur-Reed 
Meadowsweet 
Marsh SI. John's-wort 
Lowbush Blueberry 
Downy Arrow-wood 
Sweet White Violet 

, 

Scientific Name 

Alopecurus aequalis 
Aster uro{Jhyllus 
Bidens tripartitus 
Botrychium virginianum 
Calla palustris 
Carex bromoides 
Carex brunnescens 
Carex cepha/ophora 
Carex crinita 
Carex projecta 
Carex stricta 
Carex tribuloides 
Carex tuckermani 
Cephalanthus occidentalis 
Cinna arundinacea 
Crataequs submollis 
Eleocharis obtusa 
Galium tinctorium 
Glyceria septentrionalis 
lIex verticil/ata 
Lactuca biennis 
Lemna trisulca 
Lindernia dubia 
Lysimachia thrysiflora 
Potamogeton foliosus 
Quercus bicolor 
Ranunculus pensylvanicus 
Rosa palustris 
Rubus hispidus 
Salix petiolaris 
Scirpus f/uviatilis 
Sparganium emersum 
Sparganium eurycarpum 
Spiraea alba 
Triadenum fraseri 
Vaccinium anqustifolium 
Viburnum rafinesquianam 
Viola blanda 



Rare Species Observed in Habitat Unit 16 

Birds 

Status/Rank Common Name Scientific Name 
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Cooper's Hawk Accipiter cooperii 
Grasshopper Sparrow Ammodramus savannarum 
RouQh-le~lQed Hawk Buteo /aqopus 
Turkey Vulture Cathartes aura 
Northern Shrike Lanius excubitor 

L IBlack-and-white Warbler IMniotiita varia 
L IVirginia Rail I RaJ/us /imico/a 
L INashvilie Warbler I Vermivora ruficapilla 

Reptiles I I P,L,h I INorthern Ribbonsnake I Thamnophis sauritus septentriona/is 



Rare Species Observed in Habitat Unit 17 

Plants 

Status/Rank 
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Common Name Scientific Name 

Oval-headed Sedge I Carex cepha/ophora 
Yellow Sedge I Carex flava 

Rare Species Observed in the Joshua's Creek Hedgerows 

Plants 

Status/Rank 
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Common Name 

(+) I IPrickly-ash 

Scientific Name 

I Zanthoxylum americanum 

Birds I --D INorthern Mockingbird I Mimus polyglottos 

Rare Species Observed in Habitat Unit 18 

Status/Rank Common Name Scientific Name 
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Plants I I L Emerson's Hawthorn I Crataegus submollis 



Rare Species Observed in the Joshua's Creek Fields, 
Landscaped Areas and Other Areas 

Status/Rank Common Name Scientific Name 
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Plants R,L Short-awned Foxtail A/ODecurus aeaua/is 
L,h Arrow-leaved Aster Aster urophVllus 
L Beaaarticks Bidens tripartitus 
L Oval-headed Sedge Carex cepha/oDhora 
L Frinaed Seage Carex crinita 
L Yellow Sedge Carex flava 
L Sedge Carex Drojecta 
L Stiff Sedae Carex stricta 
L Blunt-broom Sedge Carex tribu/oides 
L Sedge Carex tuckermani 

L,h Buttonbush CeDha/anthus occidentalis 
L Blunt SOike Rush E/eocharis obtusa 

L,h Over's Bedstraw Galium tinctorium 
P + Honey Locust G/editsia triacanthos 
L Eastern Manna Grass G/vceria seDtentriona/is 
L Winterberrv lIex verticillata 

L,h Star Duckweed Lemna trisu/ca 
L,h Leafy Pondweed Potamogeton foliosus 
E,h Common FloatinaPondweed Potamoaeton natans 
L,h Swamp White Oak Quercus bic%r 
L,h Marsh SOeedwell Veronica scutellata 
L,h Columbia Water-meal Wo/ffia columbiana 



Rare Species Observed in Habitat Unit 19 

Status/Rank Common Name Scientific Name I 
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Plants TI L Emerson's Hawthorn I Crataegus submollis 

Rare Species Observed in Habitat Unit 20 

Status/Rank Common Name Scientific Name 
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Plants I I L,h Swamp Dewberry I Rubus hispidus 



Rare Species Observed in Habitat Unit 21 

Plants 

Birds 

Status/Rank Common Name Scientific Name 
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R,L Short-awned Foxtail A/opecurus aequalis 
L Foxtail Sedge Carex a/opecoidea 
L Oval-headed Sedge Carex cepha/ophora 
L Fringed Sedge Carex crinita 
L Blunt-broom Sedge Carex tribu/oides 
L Sedge Carex tuckermani 

L,h Buttonbush Cepha/anthus occidenta/is 
L Emerson's Hawthorn Crataegus submollis 
L Blunt Spike Rush E/eocharis obtusa 

L,h Dyer's Bedstraw Galium tinctorium 
L Eastern Manna Grass G/vceria septentriona/is 
L Winterberry lIex verticillata 

L,h Star Duckweed Lemna trisu/ca 
L Tufted Loosestrife Lysimachia thrvsiflora 
L American Royal Fern Osmunda rega/is 

L,h Swamp White Oak Quercus bic%r 
L,h Swamp Rose Rosa pa/ustris 
L,h Swamp Dewberry Rubus hispidus 
L Meadowsweet Spiraea alba 

L,h Marsh Speedwell Veronica scutellata 

L Grasshopper Sparrow Ammodramus savanna rum 
L Turkey Vulture Cathartes aura 
L Pine Warbler Dendroica pinus 
h Orchard Oriole Icterus spurius 
P Northern Shrike Lanius excubitor 
L Blue-winged Warbler Vermivora pinus 
L Nashville Warbler Vermivora ruficapilla 



Rare Species Observed in Habitat Unit 22 

Status/Rank Common Name Scientific Name ., C'-
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Plants L Fringed Sedge Carex crinita 

L Yellow Sedge Carex flava 
L Stiff Sedge Carex stricta 
L Blunt-broom Sedge Carex tribuloides 
L SedQe Carex tuckermani 

L,h Buttonbush Cephalanthus occidentalis 
L Leatherwood Dirca palustris 
L Blunt Spike Rush Eleocharis obtusa 

L,h Dyer's Bedstraw Galium tinctorium 
L Eastern Manna Grass Glyceria septentrionalis 

L,h Swamp White Oak Quercus bicolor 
L,h Swamp Rose Rosa palustris 
L,h Swamp Dewberry Rubus hispidus 
L Meadowsweet Spiraea alba 

Birds r-:r L,h ICooper's Hawk !Accipiter cooperii 



14 Mile Creek East

29 October 2002 - August 3, 2006 
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14 Mile Creek East

29 October 2002 - August 3, 2006 
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14 Mile Creek West

29 October 2002 - August 3, 2006 
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14 Mile Creek West

29 October 2002 - August 3, 2006 

-10

-5

0

5

10

15

20

25

30

2
0
-M
a
r

1
9
-A
p
r

1
9
-M
a
y

1
8
-J
u
n

1
8
-J
u
l

1
7
-A
u
g

1
6
-S
e
p

1
6
-O
c
t

1
5
-N
o
v

1
5
-D
e
c

Date

T
e
m
p
e
ra
tu
re
 (
°C
)

2002

2003

2004

2005

2006



Joshua's Creek

April 16, 2002 - December 4, 2003
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Morrison Creek

April 12, 2002 - December 4, 2003
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Morrison Creek 

May 15 2002 - December 4 2003
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SUB-CATCHMENT AREA
STREAM REACH/

HABITAT UNIT (HU)
RARITY OF HABITAT

SENSITIVITY TO 

DEVELOPMENT

FUNCTION OF 

HABITAT IN 

SUSTAINING 

FISHERIES 

GROUNDWATER 

DISCHARGE

EXISTING LEVEL OF 

HABITAT 

DEGRADATION AND 

MODIFICATION

HABITAT SUPPORTS 

VTE SPECIES OR 

SPECIES OF 

CONCERN

COOL VS WARM 

WATER STATUS

AQUATIC HABITAT 

CATEGORIZATION

JOSHUA'S CREEK JOSHUA'S CREEK

JC15

JC-1 Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

JC10/ JC15

JC-2 Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

JC10

JC-3 Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

JC10/ JC9

JC-4 Habitat is very common 

within the study area

Moderately sensitive to 

development

Habitat is important but 

not critical in sustaining 

fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

JC9

JC-5 Habitat is rare within the 

study area

Highly sensitive Habitat plays critical role 

in sustaining fisheries

Groundwater discharge 

observed

Has not been modified or 

degraded (stream in 

natural state)

Not known to support VTE 

species or species of 

concern

Habitat is known to 

support cold water species

Critical Habitat

JC9

JC-6 Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

JC9

JC-7 Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

JC9

JC-8 Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

JC7/ JC9

JC-9 Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

JC7

JC-10 No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

JC7

JC-10A Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

JC8/ JC9

JC-11 No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

JC6/ JC9

JC-12 Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

JC6

JC-13 Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

JC5/ JC6

JC-14 Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

JC1/ JC2/ JC3/ JC5

JC-15 No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

JC10/ JC8B/ JC9

JC-19 Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

JC8B

JC-20 Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

JC7B

JC-20A Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

 AQUATIC HABITAT CATEGORIZATION
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JC15

JC-22 Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

JC17

JC-27 No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

JC17

JC-27A Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

JC17

JC-28 No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

JC17

JC-29 No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

JC15/ JC16

JC-30 No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

JC16

JC-31 Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

JC16

JC-31A No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

JC16

JC-32 No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

JC17

JC-36 Habitat is common within 

the study area

Low sensitivity to 

development

Habitat plays Important 

role in sustaing fisheries

Groundwater discharge 

observed

Has not been modified or 

degraded (stream in 

natural state)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Critical Habitat

EAST MORRISON EAST MORRISON

EM1/ EM4 MOC-2

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

EM1 MOC-4

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

EM1 MOC-5
No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

EM1 MOC-5A

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

EM2/ EM3/ EM4 MOC-6

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

WEST MORRISON WEST MORRISON

WM1/ WM2 MOC-W1

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

WM1 MOC-W2

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

WM1 MOC-W3

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat
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WM1 MOC-W5

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

14 MILE CREEK 14 MILE CREEK

FM1109 14W-1

Habitat is common within 

the study area

Highly sensitive Habitat plays critical role 

in sustaining fisheries

No groundwater discharge 

observed

Has not been modified or 

degraded (stream in 

natural state)

known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Critical Habitat

FM1109 14W-1A

Habitat is common within 

the study area

Highly sensitive Habitat plays critical role 

in sustaining fisheries

No groundwater discharge 

observed

Has not been modified or 

degraded (stream in 

natural state)

known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Critical Habitat

FM1107/ FM1108 14W-2

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1108 14W-3

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1108 14W-4

Habitat is very common 

within the study area

Moderatly sensitive to 

activities 

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1108 14W-9

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1108 14W-9A

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1006/ FM1108 14W-10

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

FM1107 14W-11

Habitat is very common 

within the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1107 14W-11A

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1104/ FM1105 14W-12

Habitat is rare within the 

study area

Highly sensitive Habitat plays critical role 

in sustaining fisheries

No groundwater discharge 

observed

Has not been modified or 

degraded (stream in 

natural state)

known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Critical Habitat

FM1105 14W-13

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

FM1105 14W-14

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

FM1105 14W-14A

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1104 14W-16

Habitat is very common 

within the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1104 14W-17

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

FM1108 14W-18

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat
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FM1109 14W-20

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

FM1111 14E-1

Habitat is very common 

within the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1111 14E-2

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1111 14E-2A

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1111 14E-3

Habitat is very common 

within the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1111 14E-3A

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1111/ MC1012 14E-4

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

FM1111 14E-6

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1111 14E-7

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1111 14E-8

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

FM1110.1 14E-9

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

FM1110.1 14E-10
No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

McCRANEY CREEK McCRANEY CREEK

MC1114 MC-1

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

MC1114 MC-2

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

MC1114 MC-4

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

MC1114 MC-4A

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

TAPLOW CREEK TAPLOW CREEK

TC1115 TC-1

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

TC1115 TC-2

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

TC1115 TC-2A
No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat
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GLEN OAKS CREEK GLEN OAKS CREEK

GO1116 GO-1
No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

SHANNON'S CREEK SHANNON'S CREEK

SC1 SHC-1

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

SC1 SHC-2

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

SC1 SHC-3
No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

16 MILE CREEK 16 MILE CREEK

ES5/ ES9 SMA-1

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

ES5/ ES8 SMA-2

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

ES8 SMA-3

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

ES7/ ES8 SMA-4

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

ES7 SMA-5

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

ES6/ ES7 SMA-6

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

ES5 SMA-7

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

ES5 SMA-8

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

ES5 SMA-9

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

ES4 SMB-1

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

ES4 SMB-2

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

ES4 SMB-3

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat
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SUB-CATCHMENT AREA
STREAM REACH/

HABITAT UNIT (HU)
RARITY OF HABITAT

SENSITIVITY TO 

DEVELOPMENT

FUNCTION OF 

HABITAT IN 

SUSTAINING 

FISHERIES 

GROUNDWATER 

DISCHARGE

EXISTING LEVEL OF 

HABITAT 

DEGRADATION AND 

MODIFICATION

HABITAT SUPPORTS 

VTE SPECIES OR 

SPECIES OF 

CONCERN

COOL VS WARM 

WATER STATUS

AQUATIC HABITAT 

CATEGORIZATION

 AQUATIC HABITAT CATEGORIZATION

ES4 SMB-4

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

ES3 SMC-1

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

ES2/ ES3 SMC-2

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

ES2 SMC-3

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

ES2 SMC-4

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

ES2 SMC-5

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

SM1117 16W-1

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

SM1117 16W-2

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

SM1117 16W-3

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

SM1117 16W-4

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

SM1117 16WA-1

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

SM1117 16WA-1A

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important 

role in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

SM1117 16WA-2

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

SM1117 16WA-3

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

SM1117 16WA-4

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

SM1117 16WA-5

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

SM1117 16WA-6

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

SM1117 16WA-7

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

SM1117 16WA-8

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat
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SUB-CATCHMENT AREA
STREAM REACH/

HABITAT UNIT (HU)
RARITY OF HABITAT

SENSITIVITY TO 

DEVELOPMENT
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CATEGORIZATION

 AQUATIC HABITAT CATEGORIZATION

SM1117 16WA-8A
No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

MUNN'S CREEK MUNN'S CREEK

MC2 MUN-1

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

MC1 MUN-2

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

MC1 MUN-3

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat
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LIST OF VASCULAR PLANTS KNOWN FROM THE STUDY AREA (EAST AND WEST)
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CLUBMOSS FAMILY LYCOPIDIACEAE

Shining Clubmoss Huperzia lucidula 1 1 1 1 1 1 1 1 1

L * Crowfoot Clubmoss Lycopodium digitatum 6 6

HORSETAIL FAMILY EQUISETACEAE

Field Horsetail Equisetum arvense 1,2,4,5,3,6,3a 1,5,3,6,3a 1 1 3 1,3 1 1 1 1 1 1 1,5,3 1 3 3 1,3 3 1 1,5,3 1 1,3 1,3 1 3 1 1,4,3 1 3 3

Scouring-rush Equisetum hyemale 1,2,3a 1,3a 1 1 1 1

L,h * Meadow Horsetail Equisetum pratense 5 5

L,h Woodland Horsetail Equisetum sylvaticum 3a

ADDER'S - TONGUE FAMILY OPHIOGLOSSACEAE

L Rattlesnake Fern Botrychium virginianum 1 1 1 1 1 1 1

ROYAL FERN FAMILY OSMUNDACEAE

Cinnamon Fern Osmunda cinnamomea 2,4,5,3a,3b 5 5 4

L American Royal Fern Osmunda regalis 1,2,4,3a,3b 1 1 1 1 4

BRACKEN FAMILY DENNSTAEDTIACEAE

Eastern Bracken Pteridium aquilinum 1,2,5,6,3a 1,5,6,3a 1 1 1 1 1 1 1 1 1 1 1,5,3a 1 1,3a 1

SPLEENWORT FAMILY ASPLENIACEAE

Northern Maidenhair Fern Adiantum pedatum 6 6

Northeastern Lady Fern Athyrium filix-femina 1,2,5,3,3a,3b,3c 1,5,3,3a,3c 1 1,3 1,5,3 3 3 1 5,3 3 3 3

Bulblet Fern Cystopteris bulbifera 1,2,3a 1,3a 1 1 1

L Silvery Glade Fern Deparia acrostichoides 6 6

Spinulose Wood Fern Dryopteris carthusiana 1,2,4,5,3,6,3a 1,5,3,6,3a 1 1 1 1 1 1,3 1,5 3 1,3 1 1,3 1,3 1,3 1,3 1,4,3 1,3

L Crested Wood Fern Dryopteris cristata 1,5 1 1 5

Evergreen Wood Fern Dryopteris intermedia 2,5,6,3a 6,3a 5 3a 3a

Marginal Wood Fern Dryopteris marginalis 1,2,6,3a 1,6,3a 1

American Ostrich Fern Matteuccia struthiopteris 1,2,6,3a,3c 1,6,3a,3c 1 1 1 1 1 1 1 1 1 1 1

Sensitive Fern Onoclea sensibilis 1,2,4,5,3,6,3a,3b 1,5,3,6,3a,3b 1 1 3 1,3 1 1 1 1,5,3 1 3 3 1,3 3 1 1,5,3 1,3 1,3 1,3 1,4,3 1,3 3

Christmas Fern Polystichum acrostichoides 1,2,5,6,3a 1,5,6,3a 1 1,3a 1 1 1,5 1

BEECH FERN FAMILY THELYPTERIDACEAE

Marsh Fern Thelypteris palustris 1,2,4,5,3,3a,3b 1,5,3,3a 1 3 1,3 5,3 3 3 3 3 3 3 3 4

POLYPODY FAMILY POLYPODIACEAE

L Rock Polypody Polypodium virginianum 2,3a 3a

PINE FAMILY PINACEAE

L Balsam Fir Abies balsamea 5 5

+ Norway Spruce Picea abies 1,4,5 1,5 1 1 1 1 1 1 1 1 1 1,5 1 1 1,5 1 1 1 1 1,4 1

(+) White Spruce Picea glauca 1,5 1,5 1 1 1 1 1 1 1 1 1

+ Colorado Blue Spruce Picea pungens 1 1 1 1 1 1 1

+ Austrian Pine Pinus nigra 1,4 1 1 1 1 1 1 1 4

(+) Red Pine Pinus resinosa 1,4,8,3,6 1,8,6 1 8 3 3 4

White Pine Pinus strobus 1,2,4,5,3,6,3a,3b 1,5,3,6,3a,3b 1 1 1 3 1 1,3 1 1 1,5,3 3 3 1,3 3 1 1,5,3 1,3 1,3 1,3 1 1,4,3 1,3 3

+ Scots Pine Pinus sylvestris 1,2,4,5 1 1 1 1 1 1 1 1 1 1 1,5 1 4

Eastern Hemlock Tsuga canadensis 1,2,4,5,3,6,3a 1,5,3,6,3a 1,3 1,3 3 3 1 1,3 1,3 1,4,3 1,3

CYPRESS FAMILY CUPRESSACEAE

Red Cedar Juniperus virginiana 1,4 1 1 4

Summer Cypress Kochia scoparia 1,2

White Cedar Thuja occidentalis 1,2,4,5,6,3a,3a,3b 1,5,6,3a,3b 1 1 1 1 1 1 1 1 1 1 1,4 1

LAUREL FAMILY LAURACEAE

L Sassafras Sassafras albidum 6 6

HORNWORT FAMILY CERATOPHYLLACEAE

L,h Coontail Ceratophyllum demersum 4,3,3a 3 3(142E)† 4,3 3(4W)† 3

CAT BRIER FAMILY SMILACACEAE

Carrion-flower Smilax herbacae 1,2,5,6,3a,3c 1,5,6,3a,3c 1 1 1 1,3a 1,5,3a 1 1,3a 1 1,5,3a 1,3a 1,3a 1 1 1

Bristly Greenbriar Smilax tamnoides 1,2,5,3a 1,5,3a 3a 5,3a 3a 1,5,3a 1,3a

CATTAIL FAMILY TYPHACEAE

+ Narrow-leaved Cattail Typha angustifolia 1,2,4,5,3,3a 1,5,3,3a 1 3 3 3,3a 1,3,3a 1,3 1 1 1,5,3,3a 1 3,3a 3a 1 1,5,3,3a 1 3a 1 1,3,3a 3 3 1,4,3 1 1,3 3 3 3 3

Blue Cattail Typha x glauca 5,3,3a 5,3,3a 3 3,3a 3 3 5,3a 3a 3,3a 3a 3 3 3 3 3

Common Cattail Typha latifolia 1,2,5,3,6,3a,3b 1,5,3,6,3a 1 3 3 1,3 1,3 1 3 1 1,5,3 1 3 3 1,3 3 1 1 1,5,3 1 1,3 3 1,3 1,3 1 3 3 3 3 3 3

BUR-REED FAMILY SPARGANIACEAE

E,h * American Bur-reed Sparganium americanum 8 8 8

R,L Green-fruited Bur-reed Sparganium emersum 1,2,5,3,3a 3(135E)† 5,3,3a 3,3a 3,3a 3,3a 3,3a 3,3a

L,h Giant Bur-Reed Sparganium eurycarpum 1,2,5,3,3a 1,3,3a 3(135E,140E)† 1 3,3a 3,3a 3,3a 5,3,3a 3a 3,3a

PONDWEED FAMILY POTAMOGETONAEAE

+ Curly-leaved Pondweed Potamogeton crispus 1,2,4,8,3a 1,8,3a 1 1 4

L,h Leafy Pondweed Potamogeton foliosus 2,8,3,6,3a,3c 8,3,6,3a,3c 3,8 3 3,3a 3 3,3a 3,3a 3,3a 3,3a 3,3a 3(79E)† 3,3a 3 3

R,L,h Variable-leaved Pondweed Potamogeton gramineus 2,8,3a 8,3a

E,h Common Floating Pondweed Potamogeton natans 3 3 3(50E)†

R,L,h Knotty Pondweed Potamogeton nodosus 8,6,3a,3b 8,6,3a,3b 8

Sago Pondweed Potamogeton pectinatus 1,2,5,3,6,3a,3b 1,5,3,6,3a,3b 1 3 1,3,3a 1 3,3a 3a 3,3a 3,3a 3a 3 3

L,h Flat-stemmed Pondweed Potamogeton zosteriformis 3,3a 3,3a

R,L,h Horned Pondweed Zannichellia palustris 2,6,3b,3c 6,3b,3c

NAJAS FAMILY NAJADACEAE

L,h Slender Najas Najas flexilis 3,3a 3,3a 3

WATER-PLANTAIN FAMILY ALISMATACEAE

Water-Plantain Alisma plantago-aquatica 1,2,4,5,3,6,3a 1,5,3,6,3a 1 3,3a 1,3a 1,5,3,3a 1 3a 3a 3a 3a 1 5,3,3a 1 3,3a 1,3,3a 1,3 3 1,4,3 1,3 3

Common Arrowhead Sagittaria latifolia 1,2,3,6,3a 1,6,3a 3,3a 3,3a

WATERWEED FAMILY HYDROCHARITACEAE

L,h Canada Waterweed Elodea canadensis 2,3a 3a

GRASS FAMILY POACEAE

+ Redtop Agrostis gigantea 1,2,4,5,3,3a 1,5,3,3a 1 3 1,3,3a 1,3 1 1 1 1,5,3,3a 1 1 3a 3a 3a 3a 1 1,3,3a 1 1 3a 3,3a 3 1,4,3 1 3 3 3

L Autumn Bent Grass Agrostis perennans 2,4,3a 3a 4

L,h Rough Hair Grass Agrostis scabra 1,3 1,3 1 3

+ Creeping Bent Grass Agrostis stolonifera 1,2,5,3,3a,3b 5,3,3a,3b 3 3 3 1,5,3 1 3 3 3 5,3 3 3 1,3 1 3 3 3

R,L Short-awned Foxtail Alopecurus aequalis 3,3a 3a 3,3a 3(56E)† 3,3a 3

+ Meadow Foxtail Alopecurus pratensis 1,2,4 1 1 4

L,h Big Bluestem Andropogon gerardii 2,3a,3b 2,3a,3b 2

+ Tall Oat Grass Arrhenatherum elatius 2,3,3c 3c 3 3 3 3

L,h Bearded Shorthusk Brachyelytrum erectum 2,3a 3a

L Fringed Brome Bromus ciliatus 1,2,4,3a 1,3a 1 1 3a 3a 4

+ Smooth Brome Grass Bromus inermis ssp. inermis 1,2,4,5,3,6,3a 1,5,6,3a 1 1 1 1 1 1 1 1,3a 1 1 1 1 1 1 1,5,3a 1 1 1,3a 1 1 1,3a 1 1 1,3,3a 1 1 1,3a 1 1,3a 1 1 1 1,3 1 1,4,3 1 3 3

L Hairy Brome Bromus pubescens 3a

Canada Blue-joint Calamagrostis canadensis 1,2,3,3a,3b 3 3 1 1

L Stout Wood Grass Cinna arundinacea 2,3,3a 3,3a 3,3a 3,3a 3,3a

L Nodding Wood Grass Cinna latifolia 1,2,5,3b 1,5,3b 1 1 5

+ Orchard Grass Dactylis glomerata 1,2,4,5,3,6,3a,3b 1,3,6,3a 1 1 1,3 1 1 1 1 1 1 1,5,3 1 1 3 1 1 1,3 1 1,3 1,3 1 1,4,3 1 3

Poverty Oat Grass Danthonia spicata 1,2,8,6,3a,3b,3c 6,3a,3b,3c 1 1

R,L,h Common Hair Grass Deschampsia flexuosa 1,8,6 1,8,6 1 8 1

+ Barnyard Grass Echinochloa crusgalli 1,2,4,5,3a 1,3a 1 1 1 1 1 1,3a 1 1 1 1 1,5,3a 1 1 3a 1 1 1,5 1 1 1 1 1,4 1

L Small-spiked Barnyard Grass Echinochloa microstachya 6 6

Bottle-brush Grass Elymus hystrix 1,2,6,3a 1,6,3a 1 1 1 1,3a 1 1 1 1

+ Quackgrass Elymus repens 1,2,5,3,3a 1,5,3a 1 1 1 1,3a 1 1 1 1 1,5,3a 1 1 3a 3a 1 1,5,3,3a 1 1 3a 1 1 1 1,3 1 1,3 1 3 3

River Bank Wild-rye Elymus riparius 2,3b 2,3b 2

L,h Slender Wheat Grass Elymus trachycaulus 2,3a 3a

Virginia Wild-rye Elymus virginicus 2,4,3a 3a 4

+ Tall Fescue Festuca arundinacea 2,8

+ Hair Fescue Festuca filiformis 8,6 8,6 8

+ Meadow Fescue Festuca pratensis 2,3,3a 3a 3a 3 3 3 3

+ Red Fescue Festuca rubra 2,3b,3c 3b,3c

Northern Manna Grass Glyceria borealis 5,3 5,3 3

Tall Manna Grass Glyceria grandis 2,5,3,3a 5,3a 3a 5,3a 3a 3a 5,3,3a 3a 3

L Eastern Manna Grass Glyceria septentrionalis 2,5,3,3a 5,3,3a 1,3(140E)† 3,3a 1,3,3a 3 3(20E)† 3,3a 3(34E,133E)† 3,3a 3,3a 3,3a 3,3a 3,3a 3(62E,63E,64E,68E)† 3,3a 3a 3 3 3 3(11W)† 3(134W)† 3(151W)†

Fowl Manna Grass Glyceria striata 1,2,4,5,3,3a,3b 1,5,3,3a,3b 1 1 3 3 3 1,3 1,3 1 1 1 1,5,3 1 3 3 3 3 1,5,3 1,3 1,3 1 1,3 3 1,4,3 1 3 3 3

+ Foxtail Barley Hordeum jubatum 1,6 1,6 1 1 1 1 1 1 1 1 1 1

Fourteen Mile CreekSixteen Mile Creek Morrison Creek Joshua's CreekMunn's CreekShannon's Creek
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Fourteen Mile CreekSixteen Mile Creek Morrison Creek Joshua's CreekMunn's CreekShannon's Creek

Cut Grass Leersia oryzoides 1,2,4,5,3,6,3a 1,5,3,6,3a 1 3 3 1 1 1,5,3 1 3 3 1,5,3 1 1,3 3 3 3 4,3 3 3 3

L White Grass Leersia virginica 1,2,4,3,6,3a,3b 6,3a,3b 3,3b 1,4 1

+ Perennial Rye-grass Lolium perenne 4,3a 3a 3a 4

Satin Grass Muhlenbergia mexicana 2,5,3a 5

Rough-leaved Mountain Rice Oryzopsis asperifolia 2,3,3a 3a 3 3

L Mountain Rice Oryzopsis racemosa 1 1 1

Acuminate Panic Grass Panicum acuminatum 3b 3b

Witch Grass Panicum capillare 1,2,4,5,3a 1,3a 1 1 1 1,3a 1 1 1 1 1,5 1 1 1 1 1 1 1 1,4 1

Hairy Panic Grass Panicum implicatum 2

(+) Reed Canary Grass Phalaris arundinacea 1,2,4,5,3 1,5,3 1 1 1,3 3 1,3 1,3 1,3 1 1,3 1 1,5,3 1 3 3 1,3 3 1 1 1,5,3 1 1,3 1,3 3 1 3 1,3 1,4,3 1 3 3 3 3

+ Timothy Phleum pratense 1,2,4,5,3,3a 1,5,3a 1 1 1 1 1 1 3a 1 1 1 1 1 1 1,5,3a 1 1 1,3a 1 1,3a 1,3a 1 1 1,5,3,3a 1 1 1,3a 1 1,3a 1 1 1 1,3 1 1,4,3 1 3 1

(+) Common Reed Phragmites australis 1,2,5,3,3a 2,5,3a 1 1 1 1 1 1,3 1 3 1,3 1 3

L,h Woodland Poa Poa alsodes 3a

+ Annual Blue Grass Poa annua 1,2,3a 1,3a 1 1 3a 3a

(+) Canada Blue Grass Poa compressa 1,2,4,3,6,3a,3b 1,6,3a,3b 1 1 1,3a 1 1 1 1 1,3a 1 1 1,3a 1 1 1 1 1 1,3,3a 1 1 1,3a 1 1 1 1 1 1,3 1 1,4 1

+ Wood Blue Grass Poa nemoralis 2,3a,3c 3a,3c

Fowl Meadow Grass Poa palustris 1,2,5,3,3a,3b 5,3a 1,5,3 1 3 3 3 3 1,5,3 1 3 3 1,3 3 3 3

+ Kentucky Blue Grass Poa pratensis 1,2,4,5,3,6,3a,3b 1,5,3,6,3a,3b 1 3 1,3 1 1 1 1 1,5,3 1 1 1,3 1 1 1,3 1 1 1,3 1 1 1,3 1 1,3 1 1 1 1,3 1 1,4,3 1 3 3

+ Spreading Meadow Grass Puccinellia distans 1

L False Melic Grass Schizachne purpurascens 6 6

+ Yellow Foxtail Setaria pumila 1,2,5 1 1 1 1,5 1 1 1

+ Green Foxtail Setaria viridis 1,2,4,5,3a 1,3a 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1,5 1 1 1 1 1 1,4 1

Little Blue-eyed Grass Sisyrinchium montanum 6 6

Slender Wedge Grass Sphenophalis intermedia 1,2,3a,3b,3c 3b,3c 1 3a 3a 3a

SEDGE FAMILY CYPERACEAE

White Bear Sedge Carex albursina 1,2,3a 1 1 1 1 1,3a 3a 1 1 1

L Foxtail Sedge Carex alopecoidea 3 3 3

Compressed Sedge Carex arctata 1,2,3a 1,3a 1

Bebb's Sedge Carex bebbii 1,4,5,3,3a 1,5,3a 1 1 1,3a 1 1 1 1 1 1,5,3a 1 3a 3a 1 1,5,3,3a 1 1 1,3,3a 1 1,3 1,4 1

Smooth Sedge Carex blanda 1,2,4,5,3,6,3a,3b 5,3,6,3a 3 1,5,3 1 3 1 1,5,3 1 1 3 4,3 3 3

L Brome-like Sedge Carex bromoides 2,3,3a,3b 3,3a,3b 3,3a,3b 3,3a,3b 3,3a,3b 3,3a,3b

L,h Brownish Sedge Carex brunnescens 2,4,8,3,3a,3b 3,3a,3b 3,3a,3b 4

L,h * Sedge Carex buxbaumii 8 8 8

L Oval-headed Sedge Carex cephalophora 1,2,5,6,3a,3b,3c 1,6,3a,3b,3c 1 1 1 1 1 1 1,5 1 1 1 1,3a 1 1 1,3a 1

Common Sedge Carex communis 1,2,4,3,6,3a,3c 1,6,3a,3c 1 3 3 4,3 3

Sedge Carex convoluta 1 1 1 1 1 1

L Fringed Sedge Carex crinita 1,2,4,5,3,3a,3b 1,5,3,3a,3b 3(3E)† 3 3,3a 1,3,3a 3 5,3,3a 3,3a 3a 3,3a 3,3a 1,5,3,3a,3b 3(47E,64E)† 3,3a 3,3a,3b 3 1,3 1,4,3 3(5W)† 1,3 3 3(152W)†

Crested Sedge Carex cristatella 2,5,3,6,3a 5,6,3a 3a 5,3a 3a 3,3a 3,3a 3

Short-scale Sedge Carex deweyana 2,5,3b 5,3b 5

L Finger Sedge Carex digitalis 2,3a 3a

L Bristle-leaf Sedge Carex eburnea 2,3a,3b 3a,3b

L Yellow Sedge Carex flava 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

P,R,L,h Slender Sedge Carex gracillescens 1,2,4,3b 1 1 1 1,4 1

Graceful Sedge Carex gracillima 1,2,4,3,6,3a,3b 3,6,3a,3b 3 3 1,3 3 3 3 1 1,3 3 1,3 1 1,3 4,3 3 3

Grape Sedge Carex granularis 1,3a 1 1 1 1 1,3a 1 3a

L,h Sedge Carex grayi 2,4,8,3b 8 8 4

L,h Sedge Carex grisea 2,8,6,3a,3c 2,8,6,3a,3c 2,8

Hairy Sedge Carex hirtifolia 2,4,6,3a,3c 6,3a,3c 4

Porcupine Sedge Carex hystercina 1,2,5,6,3b 1,5,6,3b 1 1 1 1 1 1 1 1 1 1,5 1 1 1 1,5 1 1 1 1 1

L Inland Sedge Carex interior 4,5 5 1 5 5 4

Sedge Carex intumescens 1,2,5,3,3a 1,5,3,3a 1 1,3,3a 3 1,5,3a 3a 3a 3a 1 1,5,3a 3a 1,3a 3 3

Lake Sedge Carex lacustris 2,5,3,3a,3b 5,3,,3a,3b 3 3 5,3 3 3 3

Sedge Carex laxiflora 1,2,3a 1 1 3a 3a 1 1

Hop Sedge Carex lupulina 1,2,5,3,3a,3b 5,3,3a 3 3 3 1,5,3 1 3 3 1,3 3 1,5,3 1,3 3 3 3 3 3

L Troublesome Sedge Carex molesta 1,2,5,6,3b,3c 1,5,6,3b,3c 1 5

P,L,h * Sedge Carex muhlenbergii 1 1 1

Peduncled Sedge Carex pedunculata 1,2,3a,3b 1,3a,3b 1 1 1,3b 1,3b 1,3b 1 1 1 1 1 1

 * Woolly Sedge Carex pellita 5 5 1 5

Pennsylvania Sedge Carex pensylvanica 1,2,4,5,3,6,3a,3b,3c 1,5,6,3a,3b,3c 3a 1,3a 1,5,3a 3a 3a 3a 1,3a 1,5,3,3a 3a 1,3a 3 4,3 3 3

Sedge Carex platyphylla 2,3,6,3a,3c 6,3a,3c 3 3

L Sedge Carex projecta 2,5,3,3a 5,3,3a 3 3,3a 3,3a 5,3,3a 3,3a 5,3,3a 3(46E,57E,73E,74E)† 3a 3,3a 3 3(4W,5W,7W,10W,11W)†

Cyperus-like Sedge Carex pseudo-cyperus 1,4,5,3,3a,3b 1,5 1 1 1 1 1 1 1 1 3 3 1 1,3 1 3 3 4

Sedge Carex radiata 2,4,5,3,6,3a 6,3a 3a 5,3,3a 3a 3,3a 3,3a 3a 3a 3 4,3 3 3

Retrorse Sedge Carex retrorsa 3a 3a 3a 3a 3a

h * Richardon's Sedge Carex richardsonii 8 8 8

Stellate Sedge Carex rosea 1,2,3,6,3a,3b 6,3a 1,3b 3b 1 1 1 1 1 3 3

L,h Wrinkle-seeded Sedge Carex rugosperma 2,8,3a,3b,3c 2,8,3a,3b,3c 2,8

L,h Pointed broom sedge Carex scoparia 1,5 1 1 5 1 1

Bur-reed Sedge Carex sparganioides 2,3,3a 3a 3 3

+ Spiked Sedge Carex spicata 2,4,3b,3c 4

Awl-fruited Sedge Carex stipata 1,2,4,5,3,6,3a,3b 1,5,3,6,3a,3b 1,3 1,5,3 1 3 3 3 3 1 1,5,3 1 3 1,3 1 1,3 1,4,3 1,3 3

L Stiff Sedge Carex stricta 1,2,3,3a,3b 3,3b 3,3b 1,3,3a 3(73E)† 1,3,3a 1

Slender Sedge Carex tenera 2,4,5,3,3a,3b,3c 5,3a 3a 5 3,3a 3a 3a 3 4,3 3 3

L Blunt-broom Sedge Carex tribuloides 2,5,3,3a 5,3,3a 3(137E)† 3,3a 3 3(18E)† 3,3a 3,3a 3,3a 3a 3,3a 3(61E)† 3,3a 3a 3 3 3 3(162W,164W)† 3 3(134W)†

L Sedge Carex tuckermani 2,3,5,3a 5,3,3a 3(137E)† 3,3a 3,3a 5,3,3a 3,3a 3,3a 3,3a 3,3a 3(63E)† 3,3a 3,3a 3 3 3 3(165W)† 3

Fox Sedge Carex vulpinoidea 1,2,4,5,3,3a 1,5,3a 1 1 1,3a 1 1 1 1 1,5,3a 1 3a 3a 3a 3a 1 1 1,5,3,3a 1 1,3a 1,3a 1 1,3 1,4,3 1 1,3 3

L Wood's Sedge Carex woodii 2,4,3a,3b 4

L,h Shining Cyperus Cyperus bipartitus 2,8,3b,3c 8,3b,3c 8 1

+ Yellow Nut Grass Cyperus esculentus 1,5,3a 5,3a 3a 1,5 1

Red-based Spike Rush Eleocharis erythropoda 1,2,5,3,6,3a 1,5,6,3a 1 3a 1 1 1 1 1,3a 1 3a 1,3,3a 1 3,3a 3 3 3

L Blunt Spike Rush Eleocharis obtusa 4,5,3,3a 5,3,3a 3(1E)† 3,3a 3a 3(2E)† 3,3a 3(134E,136E)† 3,3a 3,3a 3(61E,69E,73E,74E)† 3,3a 3 3 4,3 3(4W,9W,10W,130W,132W)† 3 3(134W,135W)†

L Small's Spike-rush Eleocharis smallii 3a

Dark Green Bulrush Scirpus atrovirens 1,2,4,5,3,3a,3c 1,5,3,3a,3c 3 3a 1,5,3a 1 3a 3a 3a 5,3a 3a 3a 1,4,3 1 3

Wool-Grass Scirpus cyperinus 1,2,4,5,3,3a,3b 1,5,3,3a 1 1,3 1 1 1 1 1,5,3 1 3 3 1 1,5,3 1 1,3 3 1,3 1,4 1

R,L,h River Bulrush Scirpus fluviatilis 3,3a 3,3a 3,3a 3(141W)†

Red-Sheathed Bulrush Scirpus microcarpus 8,5,6 8,6 8 5

Softstem Bulrush Scirpus validus 1,2,5,3,6,3a 1,5,3,6,3a 1 1,3 1,5,3 1 3 3 5,3 3 3 3 1,3 1,3 3

ARUM FAMILY ARACEAE

Jack-in-the-pulpit Arisaema triphyllum 1,2,4,5,3,6,3a,3b 1,5,3,6,3a 1 1 1,3 1,5,3 3 3 1,3 1,3 1 1,5,3 1,3 1,3 1 1 1,3 1 1,4,3 1,3 3

L Water-arum (Wild Calla) Calla palustris 1,2,4,3,3a,3b 1 1 3,3a,3b 3,3a,3b 3,3a,3b 3,3a,3b 4

DUCKWEED FAMILY LEMNACEAE

Common Duckweed Lemna minor 1,2,5,3,3a 1,5,3,3a 1 3 3,3a 3 1,3a 1 1 3 1,5,3,3a 1 3,3a 3 1 1 1,5,3,3a 1 3a 3 3 1,3 1,3 3

L,h Star Duckweed Lemna trisulca 3,3a 3,3a 3 3 3 3,3a 3(47E,81E)† 3,3a 3a 3 3 3 3(133W)†

L,h Greater Duckweed Spirodela polyrhiza 3,3a 3,3a 3(141E,142E)† 3 3,3a 3,3a 3 3,3a 3,3a 3,3a 3,3a 3,3a 3 3(4W)†

L,h Northern Water-meal Wolffia borealis 3,3a 3,3a 3(9E,141E,142E)† 3,3a 3,3a 3 3,3a 3,3a 3(6W)†

L,h Columbia Water-meal Wolffia columbiana 3,3a 3,3a 3(9E,141E)† 3,3a 3,3a 3 3,3a 3,3a 3 3(50E)†

RUSH FAMILY JUNCACEAE

Toad Rush Juncus bufonius 1,2,3c 1 1 1 1

Dudley's Rush Juncus dudleyi 2,4,5,3a 5,3a 3a 5,3a 3a 3a 1,3a 1 3a 3a 4

Soft Rush Juncus effusus 1,2,4,5,3,3a 1,5,3,3a 1 3a 1,3a 1,5,3a 1 3a 3a 3a 1,5,3,3a 1,3a 3a 3 1,4,3 1 3

Knotted Rush Juncus nodosus 1,3a 3a 3a 1 1

Rush Juncus pylaei 2,3b

Path Rush Juncus tenuis 1,2,4,5,3,6,3a 1,6,3a 1 1 1 1 1 1 1,5 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1,4,3 1 3

Pointed Wood-rush Luzula acuminata 2,6,3a,3b 6,3a,3a

L Common Wood-rush Luzula multiflora 2,6,3b,3c 6,3b,3c

LILY FAMILY LILIACEAE

L Wild Garlic Allium canadense 2,4,6,3b,3c 6,3b,3c 4

+ Chives Allium schoenoprasum 6 6

Wild Leek, Ramps Allium tricoccum 1,2,4,3,6,3a,3c 1,6,3a,3c 1 1 1 1 1 1 1 1 1 1,4,3 1 3

+ Garden Asparagus Asparagus officinalis 1,2,5,6,3a,3c 1,6,3a,3c 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1,5 1 1 1 1

L Bluebead-lily Clintonia borealis 1 1 1 1 1

White Trout-lily Erythronium albidum 1,6 6 1 1

Yellow Trout-lily Erythronium americanum 1,2,4,5,3,6,3a,3b 1,5,6,3a,3b 1 1,3b 1 1,3b 1,3b 3b 3b 1,3b 1,3b 1 1,5,3,3b 1,3b 1 1,3b 1,3 1 1,4,3 1,3 3

+ Orange Daylily Hemerocallis fulva 3a

Canada Lily Lilium michiganense 1,2,6,3a 1,6,3a 1,3a 3a 3a 1 1

Wild Lily-of-the-valley Maianthemum canadense 1,2,5,3,6,3a,3b 1,5,3,6,3a 1 1 1 1,3 1,5,3 3 3 1 1,3 1 1,5,3 1 1,3 1

False Solomon's-seal Maianthemum racemosum 1,2,4,5,3,6,3a,3b 1,5,3,6,3a,3b 3 1,3 1,5,3 3 3 1,3 3 1 1,5,3 1,3 1,3 3 1 1,4,3 3 1,3

Star Flowered False Solomon's-seal Maianthemum stellatum 1,2,4,6,3a,3b 1,6,3a,3b 1,3a 1 1 1 1 1 1 4

Indian Cucumber-Root Medeola virginiana 2,5,3b 5,3b 5

Solomon's-seal Polygonatum pubescens 1,2,3,3a 3a 3a 3a 3a 3a 3a 3a 1,3,3a 1,3a 3 1,3 3 1

Rose Twisted-stalk Streptopus roseus 2,3,6,3a,3c 6,3a,3c 3,3a 3,3a

Purple Trillium Trillium erectum 1,2,6,3a,3c 1,6,3a,3c 1 1 1 1 1 1

Common Trillium Trillium grandiflorum 1,2,4,5,3,6,3a,3b,3c 1,5,6,3a,3b,3c 1 1,3b 1 1,3b 1,5,3b 3b 3b 1,3b 3b 1 1,5,3,3b 1,3b 1 1,3b 1 1 1,3 1 1,4,3 1,3 1,3

Bellwort Uvularia grandiflora 5,3a 5,3a 3a 5 5

IRIS FAMILY IRIDACEAE

Wild Blue Flag Iris versicolor 1,2,4,3a,3b 1,3a 1 1 1 1 1 1,3b 1 3b 1,3b 1 1,4 1
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Fourteen Mile CreekSixteen Mile Creek Morrison Creek Joshua's CreekMunn's CreekShannon's Creek

ORCHID FAMILY ORCHIDACEAE

+ Helleborine Epipactis helleborine 1,2,5,3,6,3a 1,5,6,3a 1 1 1,5,3a 3a 1 1 1 1 1,5,3 1 1 1 1 1,3 1 1 1

WILLOW FAMILY SALICACEAE

+ White Poplar Populus alba 1,5,6 1,6 1 1 1,5 1    

Balsam Poplar Populus balsamifera 1,2,4,5,6,3a,3b,3c 1,5,6,3a,3b,3c 1 1 1,3b 1 1 1 1 1 1 1 1,4 1

(+) Cottonwood Populus deltoides 1,2,4,3,3a 1,3a 1 1 1,3a 3a 1 1,4,3 1 3

Large-toothed Aspen Populus grandidentata 1,2,4,5,3,6,3a 1,6,3a 1 1 1 1 1 1 1,5,3a 1 1,3a 1 1,3 1 3 1,4,3 1,3

+ Lombardy Poplar Populus nigra 1,5 5 1,5 1 1 1 1 1

Trembling Aspen Populus tremuloides 1,2,4,5,3,6,3a,3b,3c 1,5,6,3a,3b,3c 1 1 1 1 1,3 1 1 1,3 1 1 1 1 1 1 1,5,3 1 1 1 1 1,3 1,3 1 1,5,3 1 1 1,3 1 1,3 1 1 1 1,3 1 1,4,3 1,3 1,3

+ White Willow Salix alba 1,2,5,3,6,3b,3c 5,6,3b,3c 1,5 1 5,3 3 1 1

Peach-leaved Willow Salix amygdaloides 1,2,5,3,6,3a 1,5,3a 1 1 3 1,5,3a 1 3a 3a 3a 1,3,3a 3,3a 3a 3 1 3 3 3 3

Beaked Willow, Bebb's Willow Salix bebbiana 1,2,5,3,6,3a,3b,3c 1,5,3,6,3a,3c 1 1 1,3 1 1 1 1 1,5,3 1 1,3 1 1 1 1,3 1 1 1 1

Pussy Willow Salix discolor 1,5,3,6,3a,3b,3c 5,3,6,3a,3c 3 1,5,3 1 1 3 3 1,5,3 1 1 3 1 1

Heart-leaved Willow Salix eriocephala 1,2,4,5,3,6,3a 1,5,6,3a 1 5 3,3a 3a 3 1,4,3 1 1,3 3

Sandbar Willow Salix exigua 1,2,4,3,6,3a,3c 1,6,3a,3c 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1,4,3 1 3

+ Crack Willow Salix fragilis 1,2,4,5 1,5 1 1 1 1 1 1 1 1,4 1

L Shining Willow Salix lucida 3a 3a 3a

L,h Black Willow Salix nigra 3 3 3(132W)† 3 3(134W)†

+ Bay-leaved Willow Salix pentandra 6 6

L Slender Willow Salix petiolaris 2,4,5,3,3a,3b 5,3a 3,3a 5,3,3a 3,3a 5,3,3a 3,3a 3,3a 4

+ Basket Willow Salix purpurea 2,4,6,3b,3c 6,3b,3c 4

+ Reddish Willow Salix x rubens 5,3,6,3a 5,3,6,3a 3a 5 5,3,3a 3a 3 3 3

+ Weeping Willow Salix x sepulcralis 1 1 1 1 1 1 1 1 1 1 1 1

WALNUT FAMILY JUGLANDACEAE

Bitternut Hickory Carya cordiformis 1,2,4,5,6,3a,3b,3c 1,5,6,3a,3b,3c 1 1 1,3b 1,5 1 1,5,3b 3b 1 1,3b 1 1 1 1,4 1 1

(+) Shellbark or Shagbark Hickory Carya ovata 1,2,4,5,3,6,3a,3b 1,5,3,6,3a,3b 1 1,3 1,3 1,5,3 3 3 3 3 1 1,5,3 3 1 1,3 1 1,3 1 1,4,3 1,3 1,3

P? Butternut Juglans cinerea 1,2,6,3a 1,6,3a 1 1

(+) Black Walnut Juglans nigra 1,2,4,5,6,3a 1,5,6,3a 1 1 1 1 1 1,3a 1,3a 1,4 1

BIRCH FAMILY BETULACEAE

Yellow Birch Betula alleghaniensis 1,2,4,5,6,3a 1,5,6,3a 1 1 1,5 1 1,5,3a 3a 1 1,4 1

White Birch Betula papyrifera 1,2,4,5,6,3a,3b 1,5,6,3a,3b 1 1 1,5,3a 3a 1,3a 1 1,5,3a 1 1,3a 1,3a 1 1 1,4 1

+ European Weeping Birch Betula pendula 1 1 1

Blue Beech Carpinus caroliniana 1,2,4,5,3,6,3a,3b 1,5,3,6,3a 1 1,3 1,5,3 3 3 1,3 3 1 1,5,3 1,3 1,3 1,4,3 1 1,3

Beaked Hazel Corylus cornuta 1,2,3b,3c 1,3b,3c 1 1 1 1

Ironwood Ostrya virginiana 1,2,4,5,3,6,3a,3b,3c 1,5,3,6,3a,3b,3c 1,3 1,3 1,5,3 3 3 1,3 1,3 1 1,5,3 1,3 1 1,3 1 1 1 1,3 1 1,4,3 1,3 1,3

BEECH FAMILY FAGACEAE

American Beech Fagus grandifolia 1,2,4,5,3,6,3a,3b 1,5,3,6,3a,3b 1 1,3 1,3 1,5,3 3 3 1,3 3 1 1,5,3 1,3 1,3 1,3 1 1,4,3 1,3 1,3

White Oak Quercus alba 1,2,4,5,3,6,3a,3b 1,5,3,6,3a,3c 1 1 1,3 1 1,3 1 1 1 1 1,5,3 1 3 3 1,3 1 1,5,3 1 1,3 1,3 1 1 1 1 1 1,4,3 1,3

L,h Swamp White Oak Quercus bicolor 1,2,8,5,3,3a,3b 1,8,5,3,3a 3,3a 2,5,3,3a 2,3,3a 2,3,3a 3(63E,64E)† 3 2,3,3a 3 3

Bur Oak Quercus macrocarpa 1,2,4,5,3,6,3a,3b 1,5,3,6,3a,3c 1 1 1 1 1,3 1,3 1 1 1 1 1 1,5,3 1 3 1,3 3 1 1,5,3 1 1,3 1,3 1,3 1,3 1,4,3 1 1,3 1,3

L,h Chinquapin Oak Quercus muhlenbergii 2,8,6,3a,3b,3c 2,8,6,3a,3b,3c 8 2

Red Oak Quercus rubra 1,2,4,5,3,6,3a,3b 1,5,3,6,3a,3c 1 1,3  1,3 1,5,3 3 3 1,3 3 1 1,5,3 1,3 1 1,3 1,3 1 1,4,3 1,3 1,3

L,h Black Oak Quercus velutina 1,2,5,6,3b 1,5,6,3b 1 1 1 1 1

ELM FAMILY ULMACEAE

White Elm Ulmus americana 1,2,4,5,3,6,3a,3b,3c 1,5,3,6,3a,3b,3c 1 1 3 1 1,3 1 1,3 1 1 1 1 1 1 1,5,3 1 1 1,3 1,3 1,3 1,3 1 1 1,5,3 1 1 1,3 1 1,3 1 1 1 1,3 1,3 1,4,3 1 1,3 1,3

+ Siberian Elm Ulmus pumila 1,2,3a 1,3a 1 1 1 1 1 1 1 1 1 1 1

Red or Slippery Elm Ulmus rubra 2,6,3a 6,3a

R,L,h Rock Elm Ulmus thomasii 2,3a 3a

NETTLE FAMILY URTICACEAE

False Nettle Boehmeria cylindrica 2,4,3,5,3a 5,3,3a 3 5,3a 3a 5 4

Wood Nettle Laportea canadensis 2,3a 3a

L,h Spring Clearweed Pilea fontana 2,3a 3a

Dwarf Clearweed Pilea pumila 2,5,6,3a 6,3a 5,3a 3a 5

+ European Stinging Nettle Urtica dioica ssp. dioica 1,2,5 1,5 1 1 1,5 1 1 1,5 1 1 1 1 1 1

+ American Stinging Nettle Urtica dioica ssp. gracilis 6,3a 6,3a

SANDALWOOD FAMILY SANTALACEAE

Bastard Toadflax Comandra umbellata 2,6,3a,3b,3c 1,6,3a,3b,3c 1 1 1 1 1

BIRTHWORT FAMILY ARISTOLOCHIACEAE

Wild Ginger Asarum canadense 1,2,4,5,6,3a,3b,3c 1,5,3,6,3a,3c 1 1,3 1 1 1 1,5 1 1,4 1 1

BUCKWHEAT FAMILY POLYGONACEAE

+ Striate Knotweed Polygonum achoreum 8,6 8,6 8

L Water Smartweed Polygonum amphibium 1,8,5,6 1,8,6 8 1 1,5 1

Prostrate Knotweed Polygonum aviculare 5,3a 5,3a 3a

+ Wild Buckwheat Polygonum convolvulus 2,3a 3a

(+) Marshpepper Smartweed Polygonum hydropiper 2,5,3,3a 5,3,3a 3a 5,3 5,3 3 3 3 3

Pale Smartweed Polygonum lapathifolium 2,5,3,3a 5,3,3a 5

L,h Pinkweed Polygonum pensylvanicum 2,8,5,3,6,3a,3c 8,5,6,3a,3c 3(13E)† 8 3,3a 3 3(19E)† 5,3,3a 3,3a 3,3a 3,3a

+ Lady's Thumb Polygonum persicaria 1,2,5,6,3a 6,3a 5,3a 3a 3a 3a 3a 1 1

Knotweed Polygonum spp. 1,4 1 1 1 1 1 1 1 1,4 1

Sheep Sorrel Rumex acetosella 1,6 6 1 1 1 1 1 1 1 1 1 1

+ Curly Dock Rumex crispus 1,2,4,5,3,6,3a 1,5,6,3a 1 1 3a 1 1 1 1 1 1 1 1 1,5,3a 1 1 3a 1,3a 3a 1 1,3,3a 1 1 1,3a 1,3a 1 3 1 1,4,3 1 3 3

+ Bitter Dock Rumex obtusifolius 1 1 1

GOOSEFOOT FAMILY CHENOPODIACEAE

(+) Spreading Atriplex Atriplex patula 2,3a 3a

(+) Spearscale Atriplex prostrata 8,6 8,6 8

+ Lamb's-quarters, Pigweed Chenopodium album 1,2,4,5,3,6,3a,3c 1,5,6,3a,3c 1 1,3a 1 1 1 1 1,5 1 1 1 1,5,3 1 1 1 1 3 1,4,3 1 3 3

AMARANTH FAMILY AMARANTHACEAE

+ Green Pigweed Amaranthus powellii 2,5,3c 5,3c 5 5

+ Redroot Pigweed Amaranthus retroflexus 1,2,5,6,3a,3c 5,6,3a,3c 3a 5 5 1 1

Amaranth Amaranthus spp. 4 4

HOLLY FAMILY AQUIFOLIACEAE

L Winterberry Ilex verticillata 1,2,4,5,3,3a,3b 5,3,3a 3 3,3a 3,3a 5,3,3a 3,3a 3,3a 3,3a 5,3,3a 3(47E)† 3,3a 3,3a 3 1,4 1

PURSLANE FAMILY PORTULACACEAE

R,L Broad-leaved Spring Beauty Claytonia caroliniana 2,3b 3b

Narrow-leaved Spring Beauty Claytonia virginica 1,2,6,3a,3b 1,6,3a,3b 3a 1 1,3a 3a 1 1,3a 1 3a 1 1 1 1 1

PINK FAMILY CARYOPHYLLACEAE 1

+ Mouse-eared Chickweed Cerastium fontanum 2,3,6,3a 6,3a 3 3

+ Deptford Pink Dianthus armeria 1,2,5,3,6,3a 1,6,3a 1 1,3a 1 1 1 1 1,5,3a 1 1 3a 3a 3a 1 1,3a 1 1 1,3a 1,3 1 3

+ Bouncing-bet, Soapwort Saponaria officinalis 1,2,6,3a 1,6,3a 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

+ Bladder Campion Silene vulgaris 1,2,5,6 1,5,6 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1,5 1 1 1 1 1 1

+ Lesser Stitchwort Stellaria graminea 5,3,6 6 5 3 3 3 3 3

+ Common Chickweed Stellaria media 1,6 1,6 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

CROWFOOT FAMILY RANUNCULACEAE

White Baneberry Actaea pachypoda 1,2,4,5,3,6,3a,3c 1,5,6,3a,3c 1 1 1,5 1 1 1,5 1 1,4,3 1,3

Red Baneberry Actaea rubra 1,2,4,5,6,3a 1,5,6,3a 1 1,5 1 1,5 1 1 4

Canada Anemone Anemone canadensis 1,2,4,5,6,3a 1,5,6,3a 1 1 1,5 1 1 1,5 1 1,4 1

L Long-fruited Anemone Anemone cylindrica 2,3,3a 3a 3 3

Wood-anemone Anemone quinquefolia 1,2,3,6,3a 1,6 1 1 1,3a 1 3a 1,3a 1 1,3a 1 3 3

Thimbleweed Anemone virginiana 1,2,4,6,3a 3a 1,4 1

Wild Columbine Aquilegia canadensis 1,5 5 1 1 1,5 1

Marsh-marigold Caltha palustris 1,2,5,6,3a,3b 1,5,6 1 1,3b 3b 1 1 1 1

Virgin's-bower Clematis virginiana 1,2,5,6,3a 1,5,6,3a 1 1 1 1 1,5 1 1 1

L Gold-thread Coptis trifolia 1,5 1,5 1 1 1 1 1 1

Sharp-lobed Hepatica Hepatica acutiloba 1,2,4,5,6,3a 5,6,3a 3a 3a 5 1,4 1

L Round-lobed Hepatica Hepatica americana 1,5,6,3a 1,5,6,3a 1 1,3a 1 1 1 1 1

Small-flowered Buttercup Ranunculus abortivus 1,2,5,3,6,3a 6,3a 5,3 3 1,3 1,3 3 3

+ Tall Buttercup Ranunculus acris 1,2,5,3,6,3a 1,5,3,6,3a 1 1 1 1 1 1,3 1 1 1 1 1 1 1,5,3 1 1 3 3 1,3 3 1 1,5,3 1 1 1,3 1,3 1 1 1 3 1 1,3 1,3 3

Swamp Buttercup Ranunculus hispidus var. caricetorum 1,2,4,6,3,3a,3b 6,3a 3 3 3 1,4 1

L Bristly crowfoot Ranunculus pensylvanicus 5,3,3a 5,3,3a 3 5,3,3a 3(14E)† 3,3a 3a 3a

Hooked Buttercup Ranunculus recurvatus 2,3a,3c 3a,3c

+ Creeping Buttercup Ranunculus repens 5 5

Cursed Crowfoot Ranunculus sceleratus 5,3,3a 5,3a 5,3a 3a 5,3a 3a 3a 3 3 3

Early Meadow Rue Thalictrum dioicum 1,2,4,3,6,3a,3b 1,6,3a 1 1 1 1 1 1 1 1,3 1 1,3 1 1 1,4,3 1,3 1

Tall Meadow Rue Thalictrum polygamum 1,2,5,6,3a 1,5,6,3a 1 5 1,5 1 1

BARBERRY FAMILY BERBERIDACEAE

+ Japanese Barberry Berberis thunbergii 2,4,3,6,3a,3c 6,3a,3c 3a 3a 3a 3 3 4
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+ Common Barberry Berberis vulgaris 1,2,6,3a 1,6 1 3a 3a

Blue Cohosh Caulophyllum thalictroides 1,2,4,5,3,6,3a 1,5,6,3a 1 1 1,5 1 1,4,3 1,3 1

L Twinleaf Jefferson diphylla 6 6

May-apple Podophyllum peltatum 1,2,4,5,3,6,3a 1,5,6,3a 1 1,3a 1 1,3a 1,5,3a 3a 3a 1,3a 3a 1 1,5,3,3a 1,3a 1 1,3a 1,3 1 1,4,3 1,3 1,3

MOONSEED FAMILY MENISPERMACEAE

Moonseed Menispermum canadense 2,3,6,3a,3c 6,3a,3c 3a 3a 3,3a 3,3a

POPPY FAMILY PAPAVERACEAE

+ Greater Celandine Chelidonium majus 1,2,3,6,3a 1,6,3a 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1,3 1 1 1 1,3 1 1

Bloodroot Sanguinaria canadensis 1,2,5,3,6,3a,3c 1,5,6,3a,3c 1 1 1 1 1,5,3,3a 1,3a 1,3 1,3 1,3 1

FUMITORY FAMILY FUMARIACEAE

L,h Dutchman's-breeches Dicentra cucullaria 1 1 1

MUSTARD FAMILY BRASSICACEAE

+ Garlic Mustard Alliaria officinalis 1,2,4,5,3,6,3a,3b,3c 1,5,3,6,3a,3b,3c 1 1 1 1,3 1,3 1 1 1 1 1 1,5,3 1 1 3 3 1,3 3 1 1 1,5,3 1 1 1,3 1,3 1 1,3 1 1,4,3 1 1,3 1,3

R,L Sicklepod Arabis canadensis 2,6,3b,3c 6,3b,3c

+ Yellow Rocket/Wintercress Barbarea vulgaris 1,2,4,5,3,6,3a 1,5,6,3a 1 3a 1,5 1 3,3a 3a 3 1,4,3 1 3 3

+ Charlock Brassica kaber 6 6

+ Black Mustard Brassica nigra 1,2 1 1 1 1

+ Rape, Field Mustard Brassica rapa 1,6 1,6 1 1 1 1

+ Shepherd's-purse Capsella bursa-pastoris 1,2,4,5,3,6 1,5,6 1 1 1 1 1 1 1 1 1,5 1 1 1 1 1,5 1 1 1 1 1,4,3 1 3

Cut-leaved Toothwort Cardamine concatenata 3b,3c 3b,3c

Two-leaved Toothwort Cardamine diphylla 1,2,4,3 1,4,3 1,3

L Bitter Cress Cardamine pensylvanica 2,3,3a 3a 3 3

Toothwort Dentaria diphylla 1,6,3a,3b 6,3b 1 1 1 1 1

Cutleaf Toothwort Dentaria laciniata 2

+ Wormseed Mustard Erysimum cheiranthoides 5,6 5,6 5

+ Dame's-rocket Hesperis matronalis 1,2,4,5,3,6,3a 1,5,6,3a 1 1 1 1 1 1,3a 1 1 1 1 1 1 1,5 1 1 1 1,5,3,3a 1 1 1,3a 1 1 1,3 1,4,3 1 3 3

+ Field Pepper-grass Lepidium campestre 1,2,3,6,3a 6,3a 1 1 1 1 1,3 1 1 1 1 1,3 1 3 3 3

(+) Common Pepper-grass Lepidium densiflorum 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

+ Small-leaved water-cress Nasturtium microphyllum 1,2,4,5,3,3a 3a 1,5,3 1 3 4,3 3 3

Marsh Yellow Cress Rorippa palustirs var. fernaldiana 5,3a 5,3a 5 3a 3a

+ Creeping Yellow Cress Rorippa sylvestris 2,3c 3c

+ Tumble mustard Sisymbrium altissimum 1 1 1

+ Penny Grass Thlaspi arvense 1,5,3,6 1,6 1 1 1 1,5 1 1 1 1,3 1 3 1,3 1 3 3

SAXIFRAGE FAMILY SAXIFRAGACEAE

Bishop's Cap Mitella diphylla 2,3b 3b

Ditch Stonecrop Penthorum sedoides 2,5,3,3a 3,3a 3 3a 3a 5,3a 3a 3a 3a 3a 3a 3a 3 3 3

R,L Early Saxifrage Saxifraga virginiensis 2,6,3b 6,3b

Foam Flower Tiarella cordifolia 1,2,4,5,6,3b 1,5,6,3b 1 1 1,5 1 1 1,5 1 4

GOOSEBERRY FAMILY GROSSULARIACEAE

+ Alpine Current Ribes alpinum 1,5 1,5 5

Wild Black Currant Ribes americanum 1,2,3b,3c 1,3b,3c 1 1 1 1 1 1

Prickly Gooseberry Ribes cynosbati 1,2,4,5,3,6,3a,3b 1,3,6,3a 1,3 5,3 3 3 1 1 1,3 1 1,3 1,3 1 1,4,3 1,3 3

+ Red Currant Ribes rubrum 1,3,6 1 1 1 1 3 3

WITCH-HAZEL FAMILY HAMAMELIDACEAE

Witch-hazel Hamamelis virginiana 2,4,5,3,6,3a,3b 5,6,3a,3b 5,3 3 4

PLANE-TREE FAMILY PLATANACEAE

L,h Sycamore Platanus occidentalis  2,8,6,3a,3b,3c 2,8,6,3a,3b,3c 8 2

ROSE FAMILY ROSACEAE

Agrimony Agrimonia gryposepala 1,2,4,5,3,6,3a,3b 1,5,6,3a,3b 1 1,5 1 1,5 1 1 1 1,4,3 1 3

Juneberry, Serviceberry Amelanchier arborea 1,2,4,3,6,3a,3c 1,6,3a,3c 1 1 1,3a 1 1 1,3a 1 3a 1 1,3,3a 1 1 1,3a 1,3 1,4,3 1,3

Smooth Serviceberry Amelanchier laevis 5 5 5

Dwarf Juneberry Amelanchier sanguinea 2,6,3a,3b,3c 6,3a,3b,3c

Juneberry Amelanchier spicata 2,3c 3c

P,h Hawthorn Crataegus dissona 8 8 8

E,h Hawthorn Crataegus dodgei 2,8,6,3c 6,3c 8

Holme's Hawthorn Crataegus holmesiana 2,3a,3c 3a,3c

Hawthorn Crataegus macracantha 2,3,3a 3a 3a 3a 3,3a 3a 3 3 3 3

L,h * Hawthorn Crataegus macrosperma 8 8 8

+ English Hawthorn Crataegus monogyna 1,2,4,5,3,3a 1,5 1 1 1 1 1 1 1,5,3a 1 3a 1,5 1 1 1,4,3 1,3 3

L Hawthorn Crataegus pringlei 2,3c 3c

L Hawthorn Crataegus pruinosa 2,6,3a,3b,3c 6,3a,3b,3c

Pedicelled Hawthorn Crataegus pedicellata 3 3 3 3 3 3

Dotted Hawthorn Crataegus punctata 1,2,5,3,6,3a,3b,3c 1,5,6,3a,3b,3c 1 1 1 1 1 1 1 1 1 1 1,5,3a 1 1 3a 1 1,5,3 1 1 1 1,3 1,3 1,3 3

P?,L,h * Hawthorn Crataegus scabrida 8 8 8

L,h Hawthorn Crataegus schuettii 2,8,6,3c 8,6,3c 8

Hawthorn Crataegus spp. 1,4 1 1 1 1 1 1 1 1 1 1,4 1 1

L Emerson's Hawthorn Crataegus submollis 1,5 1 1 1 1 1 1 1 1 1 1,5 1 1 1,5 1 1 1 1 1 1 1 1

Woodland Strawberry Fragaria vesca 1,2,5,3,6,3a 1,5,6,3a 1 1,5,3a 3a 1,3a 1 1,5,3a 1,3a 1 3 3 3

Common Strawberry Fragaria virginiana 1,2,4,5,3,6,3a 1,6,3a 1 1 3a 1,3a 1 1 1 1 1 1 1,5,3a 1 1 1,3a 1 1 1,3a 1 1 1,3,3a 1 1 1,3a 1 1,3a 1 1 1 1,3 1 1,4,3 1,3 3

Yellow Avens Geum aleppicum 1,2,5,3,6,3a,3c 1,5,6,3a,3c 1 1,3a 1,5,3a 1 1 3a 1,3a 3a 1 1,3,3a 1 1,3a 1 3 3 3 3

White Avens Geum canadense 1,2,5,3,6,3a,3b 1,5,6,3a,3b 1 3a 1,3a 1 1 1 1,5,3a 3a 3a 1 1,5,3,3a 3a 1,3a 3 3 3 3

Rough Avens Geum laciniatum 5 5 1

Avens Geum spp. 1 1 1

+ Clover-root Geum urbanum 2,5,3,6,3a,3c 5,6,3a,3c 5 3 3

+ Apple Malus pumila 1,2,4,5,3,3a 1,5,3a 1 1 1 1 1,3a 1 1 1 1 1 1,5,3a 1 1 3a 1,3a 1 1 1,5,3,3a 1 1 1 1 1,3a 1 1,3 1 1,4,3 1,3 1,3

L,h (+) Ninebark Physocarpus opulifolius 1 1 1

Silverweed Potentilla anserina 2,6,3b,3c 6,3b,3c

+ Silvery Cinquefoil Potentilla argentea 6 6

+ Rough Cinquefoil Potentilla norvegica 2,5,3,3a,3c 3a,3c 5,3a 3a 3a 1,5,3a 1 3a 3a 3 3

+ Rough-fruited Cinquefoil Potentilla recta 1,5,3,6,3a 1,5,6,3a 1 3a 1,5,3a 1 3a 1,5,3,3a 3a 1,3a 3 3 3 3

Common or Old-field Cinquefoil Potentilla simplex 1,2,3,6,3a 1,6,3a 1 1 1 1 1 1 1 1 1 1 1,3a 1 1 1 3a 1,3a 1 1,3a 1 1,3 1 3

+ Crab Cherry Prunus avium 2,3,3a 3a 3a 3,3a 3a 3 3 3

+ Sour Cherry Prunus cerasus 6,3c 6,3c

L Canada Plum Prunus nigra 5 5

Pin Cherry Prunus pensylvanica 1,4 1 1 1 1 1 1 1 1 1 1,4 1

Wild Black Cherry Prunus serotina 1,2,4,5,3,6,3a,3b 1,5,3,6,3a 1 1 1,3 1,5,3 1 3 1,3 1 1,3 1 1,3 1,3 1,3 1,4,3 1,3 3

Chokecherry Prunus virginiana 1,2,4,5,3,6,3a,3b 1,5,3,6,3a,3b 1 1 1 1,3 1,3 1 1 1,5,3 1 3 1,3 3 1 1 1,5,3 1 1 1 1,3 1 1,3 1 1,4,3 1 1,3 1,3

+ Pear Pyrus communis 1,2,4,5,3,3a,3b,3c 1,5,3b,3c 1 1 1 1 1,5 1 1,5,3,3a 1 3a 1 1,3 1,4,3 1,3 3

Wild Rose Rosa blanda 1,2,4,5,3,6,3a 1,6,3a 1 1 5 1,3 1 1 1 1 1,3 4

Pasture Rose Rosa carolina 2,6,3a,3c 6,3a,3c

+ Multiflora, Japanese Rose Rosa multiflora 1,2,4,5,3,3a 1,5,3a 1 1 1 1 1 1,3a 1 1 1 1 1 1,5 1 1 1 1,3,3a 1 1 1 3a 3 1,4,3 1,3 3

L,h Swamp Rose Rosa palustris 1,2,5,3,3a,3b 3,3a 3,3a 5,3,3a 3,3a 3,3a 3,3a 1,2,5,3,3a 3,3a 1,2,3,3a 3 3

Common Blackberry Rubus allegheniensis 1,2,4,5,3,6,3a,3b 1,5,3,6,3a 1 1 3 1,3 1 1 1 1 1 1 1,5,3 1 3 3 1,3 1 1,3 1 1 1 1,3 1 3 1 1,4,3 1,3 3

L,h Northern Dewberry Rubus flagellaris 6 6

L,h Swamp Dewberry Rubus hispidus 1,5,3,3a 5 1,3,3a 1 1 1,3,3a 1 1,3 1,3

+ Red Raspberry Rubus idaeus 1,2,4,5,3,6,3a,3b 1,5,3,6,3a,3b 1 1 1 1,3 1,3 1 1 1 1 1 1 1,5,3 1 1 1,3 1,3 1 1,3 1 1 1,5,3 1 1 1 1 1,3 1 1 1 1,3 1 1,4,3 1,3 1,3

Black Raspberry Rubus occidentalis 1,2,4,3,6,3a 6,3a 1 1 1,3a 1 1 1 1 1 1 1,3a 1 3a 3a 1 1 1,3,3a 1 1 3a 3a 1,3 1,4 1

Flowering Raspberry Rubus odoratus 2,5,6,3a 5,6,3a 5 5

Dwarf Raspberry Rubus pubescens 2,5,3,3a 5,3a 3a 3 5 5,3a 3a

+ European Mountain-ash Sorbus aucuparia 2,4,3a,3b 3a 3b 3b 3b 3b 4

L Meadowsweet Spiraea alba 1,2,4,5,3,3a,3b 1,5,3a 1 1,3,3a 3,3a 3,3a 1,5,3,3a 3,3a 1,3,3a 3 1,3 1,4 1

Barren Strawberry Waldsteinia fragarioides 1,2,4,5,3,6,3a,3b 5,6,3a 5,3 3 3 3 3 1,3 3 1 3 4

OLEASTER FAMILY ELAEAGNACEAE

L Soapberry Shepherdia canadensis 2,6,3a,3b,3c 6,3a,3b,3c

PEA FAMILY FABACEAE

Hog-peanut Amphicarpaea bracteata 1,2,5,6,3a 5,6,3a 3a 5,3a 3a 1,5,3a 1,3a

Groundnut Apios americana 2,3b 2,3b 2

L,h Canada Milk Vetch Astragalus canadensis 2 2 2

P,R,L,h Cooper's Milk Vetch Astragalus neglecta 2,3a 3a

+ Crown Vetch Coronilla varia 1,2,3,6,3a 1,6,3a 1 1 1 1 1 1 1 1 1,3 1 3 1,3 1 3 3

Wood Tick-trefoil Desmodium glutinosum 2,6,3a,3c 6,3a,3c

P + Honey Locust Gleditsia triacanthos 1 1 1 1 1 1 1 1 1 1 1

+ Bird-foot Trefoil Lotus corniculatus 1,2,3,6,3a,3c 1,6,3a,3c 1 1 1,3a 1 1 1 1 1 1 1 1 1,3,3a 1 1 1,3a 1,3a 1 3 1,3 1 3

+ Black Medic Medicago lupulina 1,2,3,6,3a 1,6,3a 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1,3,3a 1 1 1,3a 1 1 1,3 1,3 1 3 3

+ Alfalfa Medicago sativa 1,2,5 1 1 1 1 1 1 1,5 1 1 1 1,5 1 1 1 1 1 1 1

+ White Sweet-clover Melilotus alba 1,2,5,3,6,3a 1,5,6,3a 1 1 1 1,3a 1 1 1 1 1,5 1 1 1 1 1 1 1,3,3a 1 1 1 1 3a 1 1 3 1 1,3 1 3 3

+ Yellow Sweet-clover Melilotus officinalis 1,2,5,6 1,5,6 1 1 1 1 1 1 1 1 1 1 1 1 1

+ Black Locust Robinia pseudo-acacia 1,2,4,5,6 1,6 1 1 1,5 1 1 1 4

+ Low Hop Clover Trifolium campestre 2,3c 3c

+ Alsike Clover Trifolium hybridum 1,2,5,3,6,3c 1,5,6,3c 1 1 1 1 1 1 1,5 1 1 1 1 1,3 1 3

+ Red Clover Trifolium pratense 1,2,5,3,6,3a 1,5,6,3a 1 1 1 1 1 1,3a 1 1 1 1 1 1 1,5 1 1 1 1 1 1 1 1,5,3 1 1 1 1 1 1 1 1 1,3 1 1,3 1 3 3

+ White Clover Trifolium repens 1,2,5,3,3a,3c 1,5,3a,3c 1 1 1 1 1 1 1 1 1 1 1 1 1,5 1 1 1 1 1 1 1 1,5,3 1 1 1 1 1 1 1 1 1,3 1 1,3 1 3 3
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Fourteen Mile CreekSixteen Mile Creek Morrison Creek Joshua's CreekMunn's CreekShannon's Creek

+ Bird Vetch Vicia cracca 1,2,5,3,3a 1,5,3a 1 3a 1 1 1 1 1,5,3a 1 3a 3a 1,3,3a 1 3a 3a 3 3 3 3

+ Common Vetch Vicia sativa 1,2,3,3a,3c 1,3c 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1,3 1 3

GERANIUM FAMILY GERANIACEAE

Wild or Spotted Crane's-bill Geranium maculatum 1,2,4,5,3,6,3a,3b 1,5,3,6,3a,3b 1 1 1 3 1,3 1,5,3 1 3 3 3 3 1 1 1,5,3 3 1,3 1,3 1 1,4,3 1,3 3

+ Herb Robert Geranium robertianum 1,2,4,5,3,6,3a,3c 1,5,3,6,3a,3c 1 1 1 1,3 1 1 1,5,3 1 1 1,3 1,3 1,3 1,3 1 1,5,3 3 1,3 1,3 1 1,4,3 1,3 3

WOOD-SORREL FAMILY OXALIDACEAE 1

+ Yellow Wood-sorrel Oxalis stricta 1,2,5,3,6,3a 1,6,3a 1 1 1 1,3a 1 1 1 1 1,5,3a 1 1 1 1,3a 1,3a 1 1 1,5,3,3a 1 1 1 1,3a 1 1 1,3 1 1,3 1 1,3 3

RUE FAMILY RUTACEAE

L (+) Prickly-ash Zanthoxylum americanum 1 1 1 1 1

CASHEW FAMILY ANACARDIACEAE

Poison-ivy Rhus radicans ssp. negundo 1,2,4,5,3,3a 1,5,3,3a 1 1 1 1 1 1 1,3,3a 1,3 1 1 1 1 1 1,5,3,3a 1 1 1 1 1,3a 1 1 1 1,5,3,3a 1 1 1,3a 1 1,3,3a 1 1 1 1 1 1,4,3 1 1,3 1

Western Poison-ivy Rhus rydbergii 2,3,6,3a,3b 3,6,3a 3 3 3 3 3 3 3 3 3 3 3 3 3 3

Staghorn Sumac Rhus typhina 1,2,5,3,6,3a,3b 1,5,6,3a,3b 1 1 1 1 1 1 1,3a 1 1 1 1 1 1 1,3a 1 1 1 1,3a 1 1 1 1,5,3,3a 1 1 1 1 1,3a 1 1 1 1,3 1 1,3 1 1,3 1,3

STAFF-TREE FAMILY CELASTRACEAE

Bittersweet Celastrus scandens 1,2,5,6,3a 1,5,6,3a 1,3a 1,3a 3a 1

P,E,h * Burning Bush Euonymus atropurpurea 8 8 8

Running Strawberry-bush Euonymus obovata 1,2,4,5,3,6,3a,3b 1,5,3,6,3a,3b 1 1,3 1,3 1,5,3 3 1,3 1 1,5,3 1,3 1 1,3 1 1,3 1 1,4,3 1,3 1,3

MAPLE FAMILY ACERACEAE

(+) Manitoba Maple Acer negundo 1,2,4,5,3,6,3a 1,5,6,3a 1 1 1 1 1 1 1 1 1 1 1 1 1 1,5 1 1 1 1 1 1 1 1 1,5,3 1 1 1 1 1 1 1 1 1,3 1 1,4,3 1 1 3

+ Norway Maple Acer platanoides 1,4,3 1 1 1 1 1 1 1 1 1 1 1 1 1 1,3 1 1 3 1,4 1

Red Maple Acer rubrum 1,2,4,5,3,6,3a,3b 1,5,3,6,3a,3b 1 1,3 1,3 3 1,5,3 3 3 3 3 1 1,5,3 3 1,3 3 1 1,4,3 1,3 3

Hybrid Soft Maple Acer rubrum x saccharinum 1,5,3,3a,3b 1,5,3 3 1,3 3 1,3 3 1,3 1 1 1,3 1,3 1

Silver Maple Acer saccharinum 1,2,4,5,3,6,3a,3b 1,5,3,6,3a 1 1,3 3 1,5,3 3 1,3 1 1,5,3 1 1,3 1 1,3 1,3 1,3 1,4 1

Black Maple Acer saccharum spp. nigrum 1,2,6,3a,3c 6,3a,3c 1 1 1 1 1

Sugar Maple Acer saccharum spp. saccharum 1,2,4,5,3,6,3a,3b 1,5,3,6,3a,3b 1 1 1 1 1,3 1 1,3 1,5,3 1 3 3 1,3 3 1 1,5,3 1 1,3 1 1,3 1 1,3 1 1,4,3 1,3 1,3

Mountain Maple Acer spicatum 2,6,3a 6,3a

BUCKEYE FAMILY HIPPOCASTANACEAE

+ Horse Chestnut Aesculus hippocastanum 1 1 1 1 1 1 1 1 1 1 1 1

TOUCH-ME-NOT FAMILY BALSAMINACEAE

Spotted Jewelweed Impatiens capensis 1,2,4,5,3,6,3a,3c 1,5,3,6,3a,3c 1 3 1,3 1,3,3a 1,3,3a 1,3 1 1 1 1,5,3,3a 1 3a 3,3a 1,3,3a 3,3a 1 1 1,5,3,3a 1 1,3,3a 1 1,3,3a 1 1,3 1 1,4,3 1,3 1,3 3

Jewelweed Impatiens pallida 2,6,3a 6,3a

 

BUCKTHORN FAMILY RHAMNACEAE

New Jersey Tea Ceanothus americanus 2,3a,3b,3c 3a,3b,3c

+ Common Buckthorn Rhamnus cathartica 1,2,4,5,3,6,3a,3b 1,5,3,6,3a,3b 1 1 1 1,3 1 1 1,3 1 1 1 1 1 1 1,5,3 1 1,3 1,3 1,3 1,3 1 1 1,5,3 1 1 1,3 1 1,3 1 1 1 1,3 1 1,4,3 1 3 1,3

+ Alder-buckthorn Rhamnus frangula 1,2,5,6,3a,3c 1,5,6,3a,3c 1,3a 5 5

GRAPE FAMILY VITACEAE

Virginia Creeper Parthenocissus inserta 1,2,4,5,3,6,3a 1,5,6,3a 1 1 1 1 1,3a 1 1 1,3a 1,3 1 1 1 1 1 1,5,3,3a 1 1 1,3a 1,3a 1 1,5,3,3a 1 1 1 1,3,3a 1 1 1 1,3 1 1,4,3 1,3 3 3

L,h Upland Virginia Creeper Parthenocissus quinquefolia 2,3a 3a

Riverbank Grape Vitis riparia 1,2,4,5,3,6,3a 1,5,3,6,3a 1 1 1,3 1 1,3a 1 1 1,3a 1 1 1 1 1 1 1,5,3a 1 3a 1,3a 1,3a 1,3a 1 1 1,5,3,3a 1 1 1,3,3a 1,3a 1 1 1 1,3 1 1,4,3 1,3 3

FLAX FAMILY LINACEAE

P,L,h * Virginia Yellow Flax Linum virginianum 8 8 8

MILKWORT FAMILY POLYGALACEAE

L Fringed Polygala Polygala paucifolia 2,6,3b 6,3b

L Seneca Snakeroot Polygala senega 2,6,3a,3b,3c 6,3a,3b,3c

R,L,h Whorled Milkwort Polygala verticillata 8,6 8,6 8

 

LINDEN FAMILY TILIACEAE

Basswood Tilia americana 1,2,4,5,3,6,3a,3b 1,5,3,6,3a,3b 1 1 1 1 1 1 1,3 1 1 1 1 1 1 1,5,3 1 1 1,3 1 1,3 1,3 1 1 1,5,3 1 1 1,3 1 1,3 1 1 1 1,3 1 1,4,3 1,3 1,3

MALLOW FAMILY MALVACEAE

+ Velvet-leaf Abutilon theophrasti 1,2,4,5,3c 5,3c 5 5 1,4 1

+ Musk Mallow Malva moschata 6 6

+ Common Mallow Malva neglecta 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

ROCKROSE FAMILY CISTACEAE

R,L,h Narrow-leaved Pinweed Lechea intermedia 8,6 8,6 8

ST. JOHN'S-WORT FAMILY HYPERICACEAE

+ Common St. John's-wort Hypericum perforatum 1,2,4,5,3,6,3a,3b 1,5,6,3a 1 1 1 1,3a 1 1 1 1 1 1 1 1 1,5,3a 1 1,3a 3a 1 1,3,3a 1 1 1 3a 3 1,4,3 1 3 3

L Spotted St. John's Wort Hypericum punctatum 2,3b 3b

L,h Marsh St. John's-wort Triadenum fraseri 5,3,3a 5 3,3a 3,3a

VIOLET FAMILY VIOLACEAE

LeConte's Marsh Violet Viola affinis 2,3,6,3a 6,3a 3,3a 3 3a 3a 3a 3a

L Sweet White Violet Viola blanda 3,3a 3,3a 3,3a

Dog Violet Viola conspersa 2,5,6,3a,3c 6,3a,3c 3a 1,5,3a 3a 1,3a 1 1,3a 1,3a 1

Marsh Violet Viola cucullata 1,2,3a 1 1 3a 3a

Yellow Violet Viola pubescens 1,2,4,5,3,6,3a 1,5,6,3a 1 1,3a 1 1 1 1 1 1 1,5,3a 3a 1 1,3a 1,5,3,3a 1 1,3a 1,3 4,3 3

L Long-spurred Violet Viola rostrata 2,6,3a 6

Common Blue Violet Viola sororia 1,2,5,3,6,3a 1,6,3a 1 1,3a 1,3a 1,5,3a 1 3a 1,3a 3a 1 1,3,3a 1 1,3a 1 1,3a 1,3 3 3 3

Violet Viola spp. 1,4 1,4 1 1

MEZEREUM FAMILY THYMELAEACEAE

L Leatherwood Dirca palustris 1 1 1

LOOSESTRIFE FAMILY LYTHRACEAE

+ Purple Loosestrife Lythrum salicaria 1,2,4,5,3,6,3a,3b 1,5,3,6,3a,3b 1 3 3,3a 1,3,3a 1 1 1,3 1 1,5,3,3a 1 1 3a 3a 3a 1 1 1,5,3,3a 1 3a 3a 1 3 3 1,4,3 1 3 3

EVENING-PRIMROSE FAMILY ONAGRACEAE

Small Enchanter's Nightshade Circaea alpina 1,6 1,6 1 1 1

Enchanter's Nightshade Circaea lutetiana 1,2,4,5,3,6,3a,3b 5,3 3 3 3 1,5,3 3 3 3 3 1 1,5,3 3 1 1,3 1,3 4,3 3 3

Ciliate Willow-herb Epilobium ciliatum ssp. ciliatum 3,3a 3,3a 3 3a 3a 3a 3,3a 3a 3 3 3 3

Willow-Herb Epilobium ciliatum ssp. glandulosum 2,4,5 5 5 5 4

+ Great Hairy Willow-herb Epilobium hirsutum 2,5,3,3a 5,3a 3a 5,3a 3a 5,3 3

+ Small-flowered Willow-herb Epilobium parviflorum 1,2,5,3a 5,3a 1 1

L Water-purslane Ludwigia palustris 2,3a 3a

Hairy Yellow Evening-primrose Oenothera biennis 1,5,6 1,5,6 1 1 1 1 1,5 1 1 1 1 1 1 1

GINSENG FAMILY ARALIACEAE

Wild Sarsaparilla Aralia nudicaulis 1,2,5,3,6,3a,3b 1,5,6,3a 1 1 1 1 1 1 1 1,5,3 1 1,3 1 1 1

Spikenard Aralia racemosa 2,6,3a 6,3a

CARROT FAMILY APIACEAE

+ Wild Chervil Anthriscus sylvestris 6 6

L Bulbous Water-hemlock Cicuta bulbifera 1,5 1 1 1 5

Spotted Water-hemlock Cicuta maculata 1,2,4,5,3,3b 1,5,3b 1 3b 1,5 1 1,5,3 1,3,3b 4

Honewort Cryptotaenia canadensis 2,3a 3a 3a

+ Wild Carrot, Queen Anne's Lace Daucus carota 1,2,4,5,3,6,3a 1,5,6,3a 1 1 1 1 1 1 1,3a 1 1 1 1 1 1 1,5,3a 1 1 1,3a 1,3a 1,3a 1,3a 1 1 1,5,3,3a 1 1 1,3a 1 1,3a 1 1 1 1,3 1 1,4,3 1 3 3

h Cow-parsnip Heracleum maximum 1 1 1 1 1

+ Hogweed Cow-parsnip Heracleum sphondylium 3a 3a

Sweet Cicely Osmorhiza claytonii 1,3a 1 1 3a 3a

+ Wild Parsnip Pastinaca sativa 6 6

Black Snakeroot Sanicula marilandica 2,3,6,3a 3,6,3a 3 3 3 3 3 3 3,3a 3 3,3a

Water Parsnip Sium suave 1,2,5,3,3a,3b 5,3,3a 3 1,5,3 3 3 1 1,5,3 1,3 3 3 3 3 3

L Yellow Pimpernel Taenidia integerrima 2,6,3a,3b 6,3a,3c

GENTIAN FAMILY GENTIANACEAE

L,h Closed Gentian Gentiana andrewsii 6 6

DOGWOOD FAMILY CORNACEAE

Alternate-leaved Dogwood Cornus alternifolia 1,2,5,6,3a 1,5,6,3a 1 1 1 1 1 1 1,5,3a 1 1 3a 1 1

Grey Dogwood Cornus foemina 1,2,4,5,3,6,3a,3b 1,5,3,6,3a,3b 1 1 1 3 1,3 1,3 1 1 1 1,5,3 1 1 3 3 1 3 1 1 1,5,3 1 1 1,3 1 1,3 1 1,3 1 1,4,3 1 1 3 1,3

L Narrow-leaved Dogwood Cornus obliqua 6 6

Round-leaved Dogwood Cornus rugosa 2,6,3a,3b 6,3a,3b

Red-osier Dogwood Cornus stolonifera 1,2,4,5,3,6,3a,3b 1,5,3,6,3a,3b 1 1 1 1 1,3 1 1 1 1 1 1,5,3 1 1 3 3 1,3 1 1,5,3 1 1 3 1 1,3 1 1,3 1 1,4,3 1 3

SPURGE FAMILY EUPHORBIACEAE

(+) Three-seeded Mercury Acalypha rhomboides 2,4,5,3,3a 5 4,3 3

+ Cypress Spurge Euphorbia cyparissias 1 1 1 1 1

+ Leafy Spurge Euphorbia esula 2,6,3b,3c 6,3b,3c

+ Sun Spurge Euphorbia helioscopia 2,3,3c 3c 3 3 3 3
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Fourteen Mile CreekSixteen Mile Creek Morrison Creek Joshua's CreekMunn's CreekShannon's Creek

+ Petty Spurge Euphorbia peplus 2,3c 3c

Spurge Euphorbia spp. 4 4

WINTERGREEN FAMILY PYROLOCEAE

L,h Pipsissewa Chimaphila umbellata 2,8,6,3b 2,8,6,3b 8 2

Indian-pipe Monotropa uniflora 2,6,3a 6,3a

Shinleaf Pyrola elliptica 2,3a 3a

HEATH FAMILY ERICACEAE

Wintergreen Gaultheria procumbens 2,6,3a,3c 6,3a,3c

L Black Huckleberry Gaylussacia baccata 2,5,3b 3b 5

L Lowbush Blueberry Vaccinium angustifolium 2,3,6,3a,3b,3c 6,3a,3b,3c 3a 3,3a 3,3a

L Dryland Blueberry Vaccinium pallidum 2,6,3a,3b,3c 6,3a,3b,3c

PRIMROSE FAMILY PRIMULACEAE

Fringed Loosestrife Lysimachia ciliata 1,2,4,5,3,6,3a 3,6,3a 3 3a 3a 1,5,3,3a 1,3a 3 4,3 3 3

+ Moneywort Lysimachia nummularia 1,2,4,3,6,3a 1,6,3a 1 1 1 3 3 4

L Tufted Loosestrife Lysimachia thrysiflora 2,5,3,3a 2 2 2,5,3,3a 3,3a 2

R,L,h Water Pimpernel Samolus valerandi 2,8,3,3a,3b 8,3,3a,3b 3,3a,3b

Star-flower Trientalis borealis 1,3a 1 1 1 1 1 1,3a 1 3a 1 1

OLIVE FAMILY OLEACEAE

+ Russian Olive Eleagnus angustifolia 1 1 1 1 1 1 1 1 1 1 1

+ Forsythia Forsythia viridissima 1 1 1 1 1 1 1 1 1 1 1 1 1

White Ash Fraxinus americana 1,2,4,5,3,6,3a,3b 1,5,6,3a,3b 1 1 1,3 1 1,3 1 1 1 1 1,5,3 1 1 1,3 1,3 1,3 1,3 1 1 1,5,3 1 1 1,3 1 1,3 1 1 1 1,3 1 1,4,3 1 1,3 1,3

Black Ash Fraxinus nigra 1,2,3a 1,3a 1,3a 3a 3a 3a 3a 1,3a 3a 1,3a 1

Red Ash Fraxinus pennsylvanica var. pennsylvanica 1,2,5,3,6,3a,3b 1,5,3,6,3a,3b 1 1,3 1 1 5,3 3 3 3 5,3 3 3 3 3 3 3 3

Green Ash Fraxinus pennsylvanica var. subintegerrina 1,2,4,5,3,6,3a,3b 1,5,3,6,3a,3c 1 1 3 1,5,3 1 3 3 3 1 1,5,3 1 1 3 3 1,3 1,4,3 1,3 3

+ Privet Ligustrum vulgare 1 1 1

+ Common Lilac Syringa vulgaris 1,4,5,6 1,5,6 1 1 1 1 1 1,5 1 1 1 1 1 1 1 1,4 1

DOGBANE FAMILY APOCYNACEAE

Spreading Dogbane Apocynum androsaemifolium 1,2,4,5,3,6,3a,3c 1,5,6,3a,3c 1 1 1 1 1 1 1 1,5 1 1,5,3a 1 1 3a 1 1 4,3 3

Multi-flowered Dogbane Apocynum androsaemifolium x cannabinum 6 6

Indian Hemp Apocynum cannabinum 2,6,3a 6,3a 3a

+ Periwinkle Vinca minor 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

MILKWEED FAMILY ASCLEPIADACEAE

Poke Milkweed Asclepias exaltata 2,6,3a 6,3a

+ Swamp Milkweed Asclepias incarnata 1,2,4,5,3,3a 1,5,3a 1 3a 1,5,3a 3a 3a 3a 1 1,3a 3a 1,3a 1,4,3 1 3

Common Milkweed Asclepias syriaca 1,2,4,5,3,6,3a,3c 1,5,6,3a,3c 1 1 1,3a 1 1 1,3a 1 1 1 1 1 1 1,5,3a 1 1 3a 3a 1,3a 3a 1 1,5,3,3a 1 1 1,3a 1,3a 1,3 1,4,3 1 3

+ Black Swallow-wort Cyanchum rossicum 1 1 1 1 1 1 1 1 1 1 1 1 1 1

MORNING GLORY FAMILY CONVOLVULACEAE

+ Field Bindweed Convolvulus arvensis 1,6,3a 1,6 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1,3a 1 1 1 1,3a 1 1

Hedge Bindweed Convolvulus sepium 2,3,6,3b,3c 6,3b,3c 3 3

+ Common Morning-glory Ipomoea purpurea 6 6

WATERLEAF FAMILY HYDROPHYLLACEAE

L Canada Waterleaf Hydrophyllum canadense 1 1 1

Virginia Waterleaf Hydrophyllum virginianum 1,2,5,3,6,3a 1,5,6,3a 1 1 1 1 1,5,3 1 1 1 1,5,3,3a 1,3,3a 1 1 1 1

PHLOX FAMILY POLEMONIACEAE

L Blue Phlox Phlox divaricata 2,6,3b,3c 6,3b,3c

BORAGE FAMILY BORAGINACEAE

+ Hound's-tongue Cynoglossum officinale 1,2,6 1,6 1 1 1 1 1 1 1

Blueweed, Viper's-bugloss Echium vulgare 1,2,4,5,6 1,5,6 1 1 1 1 1 1 1 1 1 1,5 1 1 1 1 1,5 1 1 1 1,4 1

Stickseed Hackelia virginiana 2,3b,3c 3b,3c

P,R,E,h * American Gromwell Lithospermum latifolium 8 8 8

+ Pearl or Common Gromwell Lithospermum officinale 2

P,R,L,h (+) Virginia Bluebells Mertensia virginica 2,8,6,32 2,8,6,32 2,8

Smaller Forget-me-not Myosotis laxa 1,2,5,6,3a 1,6,3a 1 1 1 1,5,3a 3a 3a 1 3a 3a 1 1

VERVAIN FAMILY VERBENACEAE

Blue Vervain Verbena hastata 1,2,4,5,3,6,3a 1,5,6,3a 1 1,3a 1 1 1 1 1,5,3a 1 3a 3a 3a 1 1,5,3,3a 1 3a 3 1,4 1

White Vervain Verbena urticifolia 2,3,6,3a 6,3a 3a 3 3

MINT FAMILY LAMIACEAE

Wild Basil Clinopodium vulgare 2,3a

+ Hemp Nettle Galeopsis tetrahit 2,3,3a 3a 3 3

+ Ground-ivy Glechoma hederacea 1,2,5,3,6,3a 1,5,6,3a 1 1 1 1 1 1,5 1 1 1 1,5,3 1 3 1,3 1 3

L American Pennyroyal Hedeoma pulegioides 2,3b 3b

+ Motherwort Leonurus cardiaca 1,2,4,5,3,6,3a 1,5,6,3a 1 1 1 1 1 1 1 1 1 1 1 1 1,5 1 1 1 1 1,5 1 1 1 1,4,3 1,3

American Water-horehound Lycopus americanus 1,2,4,5,3,6,3a,3c 5,3,6,3a,3c 3a 5,3a 3a 1,5,3a 3a 3a 1 4,3 3 3

+ European Water-horehound Lycopus europaeus 3 3 3

Northern Water-horehound Lycopus uniflorus 2,5,3a 3a 3a 5,3a 3a 3a 3a 3a 3a 3a

Field or Common Mint Mentha arvensis 1,2,4,5,3,3a 1,5,3a 1 1 1 1,3a 1 1 1 1 1 1 1 1 1 1,3 1 1 3 1 1,4,3 1,3 3

+ Peppermint Mentha x piperita 2,3,3a 3a 3 3

Wild Bergamot Monarda fistulosa 2,6,3a 6,3a

 Basil Balm Monarda clinopodia 2

+ Catnip Nepeta cataria 1,2,4,5,3,6,3a 1,5,6,3a 1 1 1 1 1 1 1 1 1 1 1 1 1 1,5 1 1 1 1 1 1,5 1 1 1 1 1 1,4,3 1 3

(+) Heal-all Prunella vulgaris ssp. lanceolata 1,2,4,5,3,6,3a 1,5,6,3a 1 1 1 1 1 1 1,3a 1 1 1 1 1 1 1,5,3a 1 1 3a 3a 1,3a 3a 1 1,5,3,3a 1 1 1,3a 3a 3 1,4,3 1 1,3 3

Common Skullcap Scutellaria galericulata 2,4,5,3a 5 4

Mad-dog Skullcap Scutellaria lateriflora 2,5,3,3a 3a 3a 5,3a 3a 3,3a 3a 3a 3

L,h Woundwort Stachys palustris 8,6 8,6 8

L,h Wood Sage Teucrium canadense 8,3,6 8,6 8 3(140W)†

NIGHTSHADE FAMILY SOLANACEAE

+ Jimsonweed Datura stramonium 2,5,3a,3c 5,3c 5

+ Bittersweet Solanum dulcamara 1,2,4,5,3,6,3a 1,5,3,6,3a 1 1 1 1,3 1 1 1,3 1,3 1 1 1,3 1 1 1,5,3 1 1 1,3 1,3 1,3 1 1 1 1,5,3 1 1 1,3 1 1,3 1 1 1 1,3 1,3 1,4,3 1,3 3 3

+ Eastern Black Nightshade Solanum ptycanthum 2

FIGWORT FAMILY SCROPHULARIACEAE

P,R,L,h Slender Yellow False Foxglove Aureolaria flava 2,8,6,3a,3b,3c 2,8,6,3a,3b,3c 2,8

+ Dwarf Snapdragon Chaenorrhiunum minus 2,3b,3c 3b,3c

Turtlehead Chelone glabra 2,5,3a 5,3a 3a 5,3a 3a 3a 3a 3a 3a 3a 3a 3a 3a 3a

+ Toadflax, Butter-and-eggs Linaria vulgaris 1,2,6,3a 6,3a 1 1 1 1 1 1 1 1 1 1 1

L,h False Pimpernel Lindernia dubia 3a 3a 3a

L Cow-wheat Melampyrum lineare 2,6,3c 6,3c

Square-stemmed Monkeyflower Mimulus ringens 2,3a,3c 3c 3a 3a 3a

Wood-betony Pedicularis canadensis 2,6,3a 6,3a

L Foxglove Beardtongue Penstemon digitalis 2,3a,3b 3b

L Hairy Beardtongue Penstemon hirsutus 2,6,3a 6,3a

L Carpenter's-square Scrophularia marilandica 2,3a 2,3a

+ Common Mullein Verbascum thapsus 1,2,5,6,3a 1,6,3a 1 1 1 1 1 1 1,3a 1 1 1 1 1 1 1,5 1 1 1 1 1 1 1 1 1 1 1 1 1

+ Water Speedwell Veronica anagallis-aquatica 3a 3a

+ Common Speedwell Veronica officinalis 1,2,5,3,6,3a 1,6,3a 1 5,3a 3a 3,3a 3a 3 3 3

L,h Marsh Speedwell Veronica scutellata 3,3a 3a 3a 3a 3 3(63E)† 3

+ Thyme-leaved Speedwell Veronica serpyllifolia 3,6 6 3 3 3 3

BROOM-RAPE FAMILY OROBANCHACEAE

Beech-drops Epifagus virginiana 1,2,5,3a 1,5,3a 1 1 1 1 1 1 1 1

LOPSEED FAMILY PHRYMACEAE

Lopseed Phryma leptostachya 2,3a 3a

PLANTAIN FAMILY PLANTAGINACEAE

+ English Plantain Plantago lanceolata 1,6 1,6 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

+ Broad-leaved Plantain Plantago major 1,2,5,3,6,3a 1,5,6,3a 1 1 1 1 1 1 1,3a 1 1 1 1 1 1 1,5 1 1 1 1 1 1 1 1 1,3 1 3 3

Rugel's Plantain Plantago rugelii 2,5,3,6,3a 6,3a 5 3 3 3 3

MADDER FAMILY RUBIACEAE

L,h Buttonbush Cephalanthus occidentalis 1,2,4,8,5,3,3a,3b 8,5,3a,3b 1,2,5,3,3a,3b 1,2,3,3a,3b 1 1,2,5,3,3a,3b 3(46E,62E,63E,64E)† 1,2,3,3a,3b 3 3 4

Cleavers Galium aparine 1,2,3,6,3a 6,3a 1,3a 3a 1 3,3a 3a 3 3 3 3

Rough Bedstraw Galium asprellum 1,3a 1 1 1 1,3a

Northern Bedstraw Galium boreale 2,6,3a 6,3a

Lance-leaved Wild Licorice Galium lanceolatum 2,3b 3b

+ Smooth Bedstraw Galium mollugo 1,5 1,5 1 1 1 1,5 1 1 1,5 1 1

Marsh Bedstraw Galium palustre 5,3a 5,3a 3a 5 5,3a 3a 3a

Bedstraw Galium spp. 1,4 1,4 1

L,h Dyer's Bedstraw Galium tinctorium 2,3,3a 3,3a 3 3,3a 3,3a 3,3a 3,3a 3,3a 3(63E,64E)† 3a 3 3
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Fourteen Mile CreekSixteen Mile Creek Morrison Creek Joshua's CreekMunn's CreekShannon's Creek

L,h * Three-cleft Bedstraw Galium trifidum 8 8 8

Sweet-secented Bedstraw Galium triflorum 2,5,6,3a 5,6,3a 5,3a 3a

Partridge-berry Mitchella repens 2,3a 3a 3a 3a

HONEYSUCKLE FAMILY CAPRIFOLIACEAE

Bush-honeysuckle Diervilla lonicera 2,6,3a,3b 6,3a,3b 3a 3a

+ Honeysuckle Lonicera x bella 2,3,6,3a,3c 6,3a,3c 3a 3 3

Fly Honeysuckle Lonicera canadensis 1,2,6,3a,3c 1,6,3a,3c 1

Wild Honeysuckle Lonicera diocia 1,2,5,3,6,3a,3b 1,5,3,6,3a 1 1,3 1 3 5,3 3 3 3 1,3 3 3 3

+ Tartarian Honeysuckle Lonicera tatarica 1,2,4,5,3,6,3a,3c 1,5,6,3c 1 1 1 1 1 1 1 1 1 1 1 1,5,3a 1 1 1,3a 3a 1 1 1,5,3,3a 1 1 1 1 1,3a 1,3 1 1,4,3 1,3

Common Elder Sambucus canadensis 1,2,5,3,6,3a 1,5,6,3a 1 1 1,3a 1,5,3a 3a 3a 3a 1 1,5,3,3a 1,3a 1,3 1 1

Red-berried Elder Sambucus pubens 1,2,5,6,3a 5,6,3a 3a 5 1,5 1,3a 1

Snowberry Symphicarpos albus 2,6,3a,3b,3c 6,3a,3b,3c

L Wild Coffee Triosteum aurantiacum 2,6,3a,3c 6,3a,3c

Maple-leaved Viburnum Viburnum acerifolium 1,2,4,5,3,6,3a,3b 1,5,3,6,3a,3b 3 1,3 1,5,3 3 3 1 1,5,3 1,3 1 1 1,4,3 1,3

+ Wayfaring Tree Viburnum lantana 2,3a 3a

Nannyberry Viburnum lentago 1,2,5,3,6,3a,3c 1,5,6,3a,3c 1,3a 1,3a 1,5,3a 3a 1 5,3a 3a

+ Guelder rose Viburnum opulus 5,3,3a 5,3a 5 5,3 3 3 3

L Downy Arrow-wood Viburnum rafinesquianam 1,2,4,6,3a,3b 1,6,3a,3b 1 3a 1 1,3a 1,3a 4

Highbush-cranberry Viburnum trilobum 1,3a 1 1 1 1 1 1 1 1,3a 1 3a 1 1 1 1

TEASEL FAMILY DIPSACACEAE

Teasel Dipsacus sylvestris 1,2,4,5,3,6,3a 1,5,6,3a 1 1 1 1 1,3a 1 1 1 1 1 1 1,5,3a 1 3a 1,3a 3a 1 1,5,3,3a 1 1 1,3a 1,3a 3 1 1,4,3 1 3 3 3

GOURD FAMILY CUCURBITACEAE

Wild Cucumber Echinocystis lobata 1,2,4,5,3,6,3a 1,5,6,3a 1 1 1 1 1,3a 1 1 1 1 1 1,5 1 1 1 1,5,3,3a 1 1,3a 3 1,4,3 1 3

LOBELIA FAMILY LOBELIACEAE

L Cardinal Flower Lobelia cardinalis 3,3a 3,3a 3,3a

R,L,h Venus' Looking Glass Specularia perfoliata 2,8,6,3b,3c 8,6,3b,3c 8

ASTER FAMILY ASTERACEAE

+ Yarrow Achillea millefolium ssp. millefolium 1,2,4,5,3,6,3a 1,5,6,3a 1 1 1 1 1 1 1 1,3a 1 1 1 1 1 1 1,5,3a 1 1 3a 1,3a 1 1,5,3a 1 1 1,3a 1,3a 1 1 1,4,3 1 3

(+) Common Ragweed Ambrosia artemisiifolia 1,2,5,3,6,3a 1,5,6,3a 1 1 1 1,3a 1 1 1 1 1,5 1 1 1 1 1,5,3,3a 1 1,3a 1,3 1 1,3 1 3 3

(+) Giant Ragweed Ambrosia trifida 1,2,8,6,3a,3c 1,2,8,6,3a,3c 1 2,8 1 1 1 1

Field Pussytoes Antennaria neglecta 1,2,4,6,3a 6,3a 1 1 4

Plantain-leaved Pussytoes Antennaria plantaginifolia 6,3a 6,3a

+ Stinking Chamomile Anthemis cotula 1,3,6 6 1,3 1 3

+ Great Burdock Arctium lappa 2,3,6,3a 6,3a 3a 3 3 3 3

+ Common Burdock Arctium minus 1,2,4,5,3,6,3a 1,5,6,3a 1 1 1 1 1 1 1,3a 1 1 1 1 1 1 1,5,3a 1 1 3a 1 1 1 1,5,3,3a 1 1,3a 1 1,3a 1,3 1,4,3 1 3 3

Heart-leaved Aster Aster cordifolius 1,2,4,5,3a,3b 5,3a,3b 3b 3b 3b 1,5,3b 1 1,3b 1 1 1,4 1

Heath Aster Aster ericoides 1,2,4,5,3a 1,5,3a 1 1 1 1 1 1,4 1

Smooth Aster Aster laevis 2,4,6,3b 6,3b 4

Tall White Aster Aster lanceolatus 1,2,4,5,3,3a,3b 1,5,3,3a,3b 1 3 3 3,3a 3 3 1,5,3,3a 1 3,3a 3,3a 3,3a 3,3a 1,5,3,3a 1 3,3a 3,3a 3 3 1,4,3 1 3 3 3

One-sided Aster Aster lateriflorus 1,2,4,5,3,3a 1,5,3a 1 3a 1,5,3a 1 3a 3a 3a 5,3,3a 3a 3a 3 1,4 1

Large-leaved Aster Aster macrophyllus 1,2,4,5,3,6,3a,3b 1,5,3,6,3a,3b 3 1,3 1,5,3 3 3 3 3 1 1,5,3 1,3 1,3 3 1,4,3 1,3 1,3

New England Aster Aster novae-angliae 1,2,4,5,3,6,3a,3b 1,5,6,3a,3b 1 3a 1 1 1 1 1 1,5,3a 1 1 3a 3a 1,5,3,3a 1 3a 3 1,4,3 1 3 1,3

Red-stemmed Aster Aster puniceus 2,4,5,3a,3b 5,3a,3b 3a 5,3a 3a 5,3a 3a 3a 4

L,h Arrow-leaved Aster Aster urophyllus 1,2,5,3,3a 1,5,3a 1 3a 1 1 1 1 1,3 1 1,3 1,3

Nodding Beggarticks Bidens cernua 1,2,4,5,3,3a,3b 1,5,3,3a 1 3,3a 3a 5,3,3a 3a 3,3a 3a 1,5,3a 1 1,3a 4

Devil's Beggarticks Bidens frondosa 1,2,5,3,3a 5,3,3a 3,3a 3a 5,3,3a 3a 3,3a 3a 5,3,3a 3,3a 3,3a 3 1,3 1 3 3

L Beggarticks Bidens tripartitus 1,2,4,5,3,3a,3b 1,5,3,3a 1,3(142E)† 1 3,3a 1,3,3a 3 3(18E)† 1,3,3a 1 3,3a 3,3a 3,3a 1,3,3a 1,3(47E,64E,79E)† 3,3a 3 1,4,3 1,3(6W,8W)†

Tall Beggarticks Bidens vulgatus 2,4,3,6,3a,3c 3,6,3a,3c 3,3a 3a 3,3a 3a 3,3a 3a 3a 3a 3a 4,3 3

+ Nodding Thistle Carduus nutans 1 1 1

+ Brown Knapweed Centaurea jacea 1,6 1,6 1

+ Spotted Knapweed Centaurea maculosa 1,2,4,3c 3c 1,4 1

+ Ox-eye Daisy Chrysanthemum leucanthemum 1,2,4,5,3,6,3a 1,5,6,3a 1 1 1 1 1 1 1,3a 1 1 1 1 1 1 1,5,3a 1 1 3a 1 1 1,3,3a 1 1 1,3a 1,3a 1 1,3 1 1,4,3 1 3 3

+ Chicory Cichorium intybus 1,2,4,5,6,3a 1,5,6,3a 1 1 1 1 1 1 1,3a 1 1 1 1 1 1 1,5,3a 1 1 3a 3a 1 1,5,3a 1 1 1,3a 1 1,4 1

+ Canada Thistle Cirsium arvense 1,2,5,3,6,3a 1,5,6,3a 1 1 1 1 1,3a 1 1 1 1 1 1 1,5,3a 1 1 3a 3a 1,3a 3a 1 1,5,3,3a 1 1 1,3a 1,3a 3 1,3 1 3 3

L Field Thistle Cirsium discolor 1 1 1 1 1 1 1 1 1

+ Bull Thistle Cirsium vulgare 1,2,5,3,6,3a 1,5,6,3a 1 1 1 1 1 1 1 5 1,5 1 1,3 1 3

Horseweed Conyza canadensis 1,5,3a 1,3a 1 3a 5

Annual Fleabane Erigeron annuus 1,2,5,3,6,3a 5,6,3a 3a 1,5,3a 1 3a 3a 3a 1,5,3,3a 3a 1,3a 1 3 1 1 1

Philadelphia Fleabane Erigeron philadelphicus 1,2,5,3,6,3a 1,5,6,3a 1 1 1 1 1 1 1 1 1 1 1 1,5,3a 1 1 3a 1 1,5,3,3a 1 1 1 3a 3 1,3 1 3 3

Spotted Joe-Pye-Weed Eupatorium maculatum 1,2,4,5,6,3a 1,5,6,3a 1 1,3a 1 1 1 1 1,5,3a 1 3a 3a 1 1,5 1 1 1,4 1

Boneset Eupatorium perfoliatum 1,2,4,5,6,3a 1,5,6,3a 1 1,3a 1 1 1 1 1,5,3a 1 3a 3a 1 5 1 1,4 1

White Snakeroot Eupatorium rugosum 2,6,3a 6,3a

Grass-leaved Goldenrod Euthamia graminifolia 2,5,6,3a 5,6,3a 5,3a 3a 5

L,h Thin-leaved Sunflower Helianthus decapetalus 2,3b

Woodland Sunflower Helianthus divaricatus 2,3a,3b 3a,3b

Jerusalem Artichoke Helianthus tuberosus 2,3a 3a

+ Orange Hawkweed Hieracium aurantiacum 1,2,5,3,3c 1,5,3c 1 1,5 1 1 1 1 3 3

+ Yellow Hawkweed Hieracium caespitosum 1,5,3,6,3a 5,6,3a 1,5,3a 1 3a 1,3 1 3 3 3 3

+ King Devil Hawkweed Hieracium pratense 1,2,5,6,3a 1,6,3a 1 1 1 1 1 1 1 1 1 1 1 1

+ Elecampane Inula helenium 1,2,4,5,3,6,3a 1,5,6,3a 1 1,3a 1 1 1 1 1,5,3a 1 3a 3a 1 1,5,3,3a 1 3a 3a 1,3 1,4,3 1 3 3

L,h Tall Blue Lettuce Lactuca biennis 3a 3a 3a

+ Prickly Lettuce Lactuca scariola 1,5,6 6 1 5 1 1

Scentless Chamomile Matricaria maritima 1 1 1 1 1

+ Pineapple Weed Matricaria matricarioides 1,5 1,5 1 1 1 1 1 1 1 1 1 1 1 1 1 1

White Lettuce, Rattlesnake-root Prenanthes alba 1,2,4,6,3a 1,6,3a 1 1 1 1 4

Wild Lettuce Prenanthes altissima 1,2,3,3a 1,3a 1 3a 3a 3a 3a 3a 1,3a 1 3a 3a 3 3

+ Brown-eyed Susan Rudbeckia triloba 8,6 8,6 8

+ Common Groundsel Senecio vulgaris 2,5,6,3b,3c 6,3b,3c 5

Tall Goldenrod Solidago altissima 1,2,4,5,3,3a 1,5,3a 1 3a 3a 1,5,3a 1 3a 3a 3a 3a 1,3,3a 1 3a 3a 3 1,4,3 1 3 1,3

P,R,L,h Cut-leaved Goldenrod Solidago arguta 2,3a,3b 2,3a,3b 2

R,L White Goldenrod Solidago bicolor 2,3a,3c 3a,3c

Blue-stem Goldenrod Solidago caesia 1,2,4,5,3,6,3a,3b 1,5,6,3a,3b 1 1 1,5 1 1 1 1 1,4,3 1,3

Canada Goldenrod Solidago canadensis 1,2,4,5,6,3a,3b 1,5,6,3a,3b 1 1 3a 1 1 1 1 1,5 1 1 1 1,5,3a 1 1 1 1,3a 1 1 1 1,4 1 1

Zig-zag Goldenrod Solidago flexicaulis 1,2,4,5,3,6,3a 1,5,6,3a 1 1,3a 1,3a 1,5 1 1 1 1,5,3,3a 1 1 1,3a 3 1 1

Late Goldenrod Solidago gigantea 1,2,8,6,3a 1,8,6,3a 1 8 1,3a 1 1 3a 1 1

Narrow-leaf Goldenrod Solidago graminifolia 1,4 1 1 1 1 1 1 1 1 1 1 1,4 1 1

R,L,h Hairy Goldenrod Solidago hispida 2,8,6,3a,3b,3c 2,8,6,3a,3b,3c 2,8

Early Goldenrod Solidago juncea 2,3,6,3a 6,3a 3 3 3 3

Gray Goldenrod Solidago nemoralis 1,2,4,3a,3b 1,3a,3b 1 1 1 1 1 1 1 1 1 1 1,4 1

L Rough Goldenrod Solidago rugosa 1,2,5,3,3a 5,3,3a 3,3a 3,3a 3,3a 1 1

R,L,h Stout Goldenrod Solidago squarrosa 2,3a 2,3a 2

+ Field Sow-thistle Sonchus arvensis 1,2,5,3,6,3a 1,5,6,3a 1 3a 1 1 1 1 1,5,3a 3a 3a 1 1,5,3 1 3 1,3 1 3 3

+ Spiny-leaved Sow-thistle Sonchus asper 1,5 5 1,5 1 1

+ Tansy Tanacetum vulgare 1 1 1 1 1 1 1 1 1

+ Red-seeded Dandelion Taraxacum erythrospermum 2,3a 3a

+ Dandelion Taraxacum officinale 1,2,4,5,3,6,3a 1,5,6,3a 1 1 1 1 1 1 1,3a 1 1 1 1 1 1 1,5,3a 1 1 1 1 1,3a 1 1 1 1,5,3a 1 1 1,3a 1 1,3a 1 1 1 1,3 1 1,4,3 1 3 3

+ Meadow Goat's-beard Tragopogon pratensis 1,6 1,6 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

+ Sweet Coltsfoot Tussilago farfara 1,2,5,3,6,3a 1,6,3a 1 1 1 1 1 1 1 1 1 1,5,3a 1 3a 1 1 1 1 1 1 1,3 1 3

+ Spiny Cocklebur Xanthium spinosum 4 4

+ Cocklebur Xanthium strumarium 1,2,3,6,3a,3c 1,6,3a,3c 1 1,3 1 3

Sources:

1 NRSI 2002-4 7 SNC-Lavalin Ferrovial 1999

2 LGL 2000 8 Ecoplans 1995

3 MNR 2003 9 Lamond 1994

3a Varga 1998, 2002 in MNR 2003 10 MNR 2000

3b Goodban 1998, 1999 in MNR 2003 11 Dobbyn 1994

3c Crins 1981 in MNR 2003 12 MNR 1989

4 Philips Engineering Ltd.  2000 13 Conservation Halton 2002

5 Stantec et al., 2002 14 MMM 2003

6 Geomatics 1993 15 Holmes et al 1991



 

Appendix GG - Management Approach and Criteria For Stream Systems 
 

HIGH CONSTRAINT STREAM (RIPARIAN) 

CORRIDORS (RED) 

 

  

Approach Required:  

 • The features in these areas are to be protected and enhanced.  No intrusion is permitted except for service 

crossings at locations that minimize potential impact.  Full restoration will be required. 

 • Width established through following characteristics: 

  -  Floodplain width 

  -  Top of valley wall (plus setback for stability) 

  -  Meander belt width 

  -  Vegetation feature 

   -  Fisheries 

 • Buffer system on all stream corridors to be established through EIR . 

 • Hydrogeologic study as part of EIR to identify land use and SWM approach to protect / enhance area 

wide infiltration recharge and groundwater discharge along stream corridor.  Specific groundwater 

discharge areas are to be addressed in the measures identified.  

 • Erosion areas have been identified.  Areas do not currently require mitigation, but should be considered 

for future work. 

 • Enhancement opportunities exist and should be included as part of area development including: 

  -  Removal of ponds or fish barriers as identified in recommendations 

  -  Stream corridor enhancement as identified in recommendations. 

 • Flow regime in corridor to be protected through recommended SWM and infiltration approach. 
 

MEDIUM CONSTRAINT LEVEL STREAM (RIPARIAN) CORRIDORS (BLUE) 

  

Approach Required: 

 The function of these features is to be preserved as discussed above.  The stream corridor can be modified 

(i.e. relocated or invert lowered) if the identified corridor width and function is maintained, subject to 

agency review and approvals. 

 The corridor width is identified through the following, where applicable: 

  -  Floodplain width 

  -  Define valley corridor including setback for stability 

  -  Meander belt width 

  -  Coldwater or warmwater fisheries 

 • In identifying a cross-section for any changes to the secondary streams current stage – storage – 

discharge conditions should be retained to protect headwater hydrologic function. 

 • The changes to secondary corridors can include change to location and stream profile with the 

requirements outlined in this table.  In considering changes to the invert elevation, the following 

approach is required: 

  - Any change to invert elevation is to be justified.  If required for servicing alternatives are to be 

developed and evaluated including: 

- roadside ditch drainage 

- roadside ditches with underdrains 

- separate foundation drainage with roadside ditches 

 • Any changes to the current streams are to consider potential impact to hydrogeologic function.  Any 

change must protect or enhance current recharge / discharge functions.  

 • Current baseflow conditions are to be protected or enhanced 

 • Any changes to the current streams are to consider potential impact to hydrogeologic function.  Any 

change must protect or enhance current recharge / discharge functions. 

 • Any change to a stream corridor must provide a net gain to hydrologic function, (stage/storage) 

hydrogeologic function (recharge / discharge) and environmental (habitat, water quality). 

 • Some of the medium constraint streams have been identified where additional flexibility exists 

through replacement by alternate open drainage systems such as roadside ditches or grassed swales.  In 

this case the meander belt width would not be maintained but open drainage system functions would 

be maintained.  These stream systems are illustrated as blue on Figure 6.3.16. 



 



Polygon:                      MODIFIED

            ELC

MODIFIED Soils 1 2 3

ELC Position:     Page __ of __  

Site:
COMMUNITY 

DESCRIPTION Aspect:

Polygon: % Tree Tally

UTM:     Page __ of __  Type: Species Tally 1 Tally 2 Tally 3

Date: Time: Class:

Surveyor(s):

Weather: A Texture

Community Classification Depth

Vegetation Type: B Texture

Inclusion: Depth

Complex: C Texture

Depth

Polygon Description Effective Texture

System Substrate Topo Feature Community Surface Stoniness

Terrestrial Organic Lacustrine Talus Lake Barren Surface Rockiness

Wetland Mineral Soil Riverine Crevice/Cave Pond Meadow Depth to:

Aquatic Parent Min. Bottomland Alvar River Prairie Mottles

Acidic Bedrock Terrace Rockland Stream Thicket Gley

History Basic Bedrock Valley Slope Beach/Bar Marsh Savannah Bedrock

Natural Carb. Bedrock Tableland Sand Dune Swamp Woodland Water table

Cultural Roll. Upland Bluff Fen Forest Carbonates

Site Cliff Bog Plantation Depth of Organics

Cover Open Water Plant Form Pore Size Disc #1

Open Shallow Water Plankton Forb Coniferous Pore Size Disc #2 Total:

Shrub Surficial Dep. Submerged Lichen Mixed Pore Size Disc #3 Basal Area

Treed Bedrock Floating-Lvd. Bryophyte Moisture Regime Dead

Graminoid Deciduous

Community Diagram/Comments

Stand Description

Layer HT Cover Species

* Super-canopy

1 Canopy

2 Sub-canopy

3 Understorey

4 Groundcover

HT Codes: 1: >25m      2: 25 - 10m     3: 10 - 2m     4: 2 - 1m    5: 1 - 0.5m    6: 0.5 - 0.2m    7: <0.2m

Cover Codes: 0:none      1: 0 - 10%      2: 10 - 25      3: 25 - 60%      4: >60%

Size Class Analysis < 10 10 - 24 25 - 50 > 50

Snags < 10 10 - 24 25 - 50 > 50

Deadfall/Logs < 10 10 - 24 25 - 50 > 50

Abundance Codes: N: None R: Rare O: Occasional A: Abundant

Community Age Pioneer Young Mid-age Mature Old Growth



Appendix H:  MNR Wetland Classification and ELC

MNR Map Code Size (ha) ELC Code ELC Name

1 E M1-A 0.139 MAS2-8 Rice Cut-grass Mineral Shallow Marsh

2 E M2 0.038 MAS2-1 Cattail Mineral Shallow Marsh

3 E M3-A 0.257 MAS2-1 Cattail Mineral Shallow Marsh

3 E M4-A 0.191 MAM2-10 Forb Mineral Meadow Marsh

4 E M4-B 0.445 MAM2-9 Jewelweed Mineral Meadow Marsh

5 E M4-D 0.382 MAM2-10 Forb Mineral Meadow Marsh

5 E M5-A 0.051 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

5 E M6-A 0.097 MAS2-1 Cattail Mineral Shallow Marsh

6 E M8-A 0.244 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

6 E S1-A 0.247 SWD4-2 White Elm Mineral Deciduous Swamp

6 E S2-A 0.162 SWD3-1 Red Maple Mineral Deciduous Swamp

6 E S2-B 0.478 SWD2-2 Green Ash Mineral Deciduous Swamp

6 E S3-A 0.315 SWD3-3 Swamp Maple Mineral Deciduous Swamp

6 E S3-B 0.198 SWD3-3 Swamp Maple Mineral Deciduous Swamp

6 E S3-C 0.278 SWD2-2 Green Ash Mineral Deciduous Swamp

7 E W7-B 0.036 SAF1-3 Duckweed Floating-leaved Shallow Aquatic

8 E M9-A 0.054 MAS2-8 Rice Cut-grass Mineral Shallow Marsh

8 E W7-A 0.039 SAF1-3 Duckweed Floating-leaved Shallow Aquatic

9 E W7-C 0.035 SAF1-3 Duckweed Floating-leaved Shallow Aquatic

10 E M10-A 0.011 MAS2-9 Forb Mineral Shallow Marsh

10 E M10-A 0.097 MAS2-9 Forb Mineral Shallow Marsh

10 E M10-A 0.110 MAS2-9 Forb Mineral Shallow Marsh

10 E M11-A 0.053 MAM2-9 Jewelweed Mineral Meadow Marsh

10 E M3-B 0.037 MAS2-1 Cattail Mineral Shallow Marsh

10 E M3-B 0.076 MAS2-1 Cattail Mineral Shallow Marsh

10 E M3-B 0.146 MAS2-1 Cattail Mineral Shallow Marsh

10 E M4-E 0.079 MAS2-9 Forb Mineral Shallow Marsh

10 E M6-B 0.103 MAS2-1 Cattail Mineral Shallow Marsh

10 E S3-D 0.380 SWD3-3 Swamp Maple Mineral Deciduous Swamp

11 E S2-C 0.203 SWD3-1 Red Maple Mineral Deciduous Swamp

12 E S21 0.055 SWD4-1 Willow Mineral Deciduous Swamp

12 E W12-A 0.045 SAS1-1 Pondweed Submerged Shallow Aquatic

13 E M13-A 0.047 MAS2-1 Cattail Mineral Shallow Marsh

14 E S2-D 0.320 SWD3-3 Swamp Maple Mineral Deciduous Swamp

15 E S2-E 2.715 SWD3-3 Swamp Maple Mineral Deciduous Swamp

16 E M11-B 0.479 MAS2-9 Forb Mineral Shallow Marsh

17 E M11-B 0.373 MAS2-9 Forb Mineral Shallow Marsh

17 E M14-A 0.016 MAS2-1 Cattail Mineral Shallow Marsh

17 E M14-A 0.037 MAS2-1 Cattail Mineral Shallow Marsh

17 E M14-A 0.053 MAS2-1 Cattail Mineral Shallow Marsh

18 E M6-A 0.341 MAS2-1 Cattail Mineral Shallow Marsh

19 E M14-B 0.293 MAS2-1 Cattail Mineral Shallow Marsh

20 E M15-A 0.214 MAS2-1 Cattail Mineral Shallow Marsh

21 E M16-A 0.215 MAS2-9 Forb Mineral Shallow Marsh

21 E M16-B 0.073 MAM2-10 Forb Mineral Meadow Marsh

21 E M17-A 0.165 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

21 E M5-B 0.200 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

21 E M6-A 0.081 MAS2-1 Cattail Mineral Shallow Marsh

21 E M6-A 0.114 MAS2-1 Cattail Mineral Shallow Marsh

21 E M6-A 0.154 MAS2-1 Cattail Mineral Shallow Marsh

21 E M8-B 0.121 MAS2-8 Rice Cut-grass Mineral Shallow Marsh

21 E M8-B 0.269 MAS2-8 Rice Cut-grass Mineral Shallow Marsh

21 E M9-B 0.156 MAS2-3 Narrow-leaved Sedge Mineral Shallow Meadow Marsh

Wetland #
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21 E S3-E 0.068 SWD3-2 Silver Maple Mineral Deciduous Swamp

21 E S4-A 0.102 SWD4-2 White Elm Mineral Deciduous Swamp

21 E S4-A 0.125 SWD4-2 White Elm Mineral Deciduous Swamp

22 E M4-F 0.016 MAM2-10 Forb Mineral Meadow Marsh

22 E M8-C 0.027 MAM2-4 Fowl Manna Grass Mineral Meadow Marsh

22 E M8-D 0.105 MAM2-4 Fowl Manna Grass Mineral Meadow Marsh

23 E M18-A 0.254 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

24 E M26-C 0.655 MAS2-1 Cattail Mineral Shallow Marsh

24 E M26-C 0.702 MAS2-1 Cattail Mineral Shallow Marsh

24 E M5-C 0.067 MAS2-8 Rice Cut-grass Mineral Shallow Marsh

25 E M10-B 0.655 MAS2-9 Forb Mineral Shallow Marsh

25 E S13-G 0.106

26 E M14-C 0.133 MAS2-1 Cattail Mineral Shallow Marsh

26 E M14-C 0.443 MAS2-1 Cattail Mineral Shallow Marsh

26 E M14-K 0.080

26 E M14-K 0.183

26 E M14-K 0.339 no MNR information provided for these wetlands

26 E M8-Z 0.214

26 E S20 0.512

26 E S8-B 0.421

27 E S5-A 0.099 SWT2-4 Buttonbush Mineral Thicket Swamp

28 E M20-A 0.043 MAM2-10 Forb Mineral Meadow Marsh

28 E M20-B 0.056 MAM2-9 Jewelweed Mineral Meadow Marsh

28 E M5-D 0.056 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

29 E S6-A 0.139 SWT2-4 Buttonbush Mineral Thicket Swamp

29 E W7-B 0.023 SAF1-3 Duckweed Floating-leaved Shallow Aquatic

30 E M20-C 0.034 MAM2-10 Forb Mineral Meadow Marsh

31 E M5-E 0.051 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

32 E S7-A 0.081 SWD1-1 Swamp White Oak Mineral Deciduous Swamp

33 E M6-C 0.071 MAS2-1 Cattail Mineral Shallow Marsh

33 E W21-A 0.057 SAS1-3 Stonewort Submerged Shallow Aquatic

34 E M6-C 0.058 MAS2-1 Cattail Mineral Shallow Marsh

35 E M10-B 0.867

35 E M22-A 0.055 MAS2-1 Cattail Mineral Shallow Marsh

35 E M4-G 0.795 MAM2-10 Forb Mineral Meadow Marsh

35 E M6-C 0.143 MAS2-1 Cattail Mineral Shallow Marsh

35 E S21 0.323

35 E S8-A 0.400 SWD3-2 Silver Maple Mineral Deciduous Swamp

35 E W21-B 0.057 SAS1-3 Stonewort Submerged Shallow Aquatic

35 E W21-B 0.072 SAS1-3 Stonewort Submerged Shallow Aquatic

36 E M13-B 0.462 MAS2-1 Cattail Mineral Shallow Marsh

36 E M20-D 0.035 MAM2-10 Forb Mineral Meadow Marsh

36 E M23 0.171 MAS2-9 Forb Mineral Shallow Marsh

36 E M5-A 1.778 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

36 E M5-B 0.541 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

36 E M6-D 0.039 MAS2-7 Bur-reed Mineral Shallow Marsh

36 E M8-Z 1.585

36 E S11 0.443 SWD3-2 Silver Maple Mineral Deciduous Swamp

36 E S2-F 0.144 SWD1-2 Bur Oak Mineral Deciduous Swamp

36 E S2-G 0.248 SWD1-1 Swamp White Oak Mineral Deciduous Swamp

36 E S2-J 0.192 SWD1-1 Swamp White Oak Mineral Deciduous Swamp

36 E S2-J 0.823 SWD1-1 Swamp White Oak Mineral Deciduous Swamp

36 E S3-F 0.163 SWD3-2 Silver Maple Mineral Deciduous Swamp

36 E S3-F 0.732 SWD3-2 Silver Maple Mineral Deciduous Swamp
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36 E S3-G 0.245 SWD3-2 Silver Maple Mineral Deciduous Swamp

36 E S9 1.724 SWT2-4 Buttonbush Mineral Thicket Swamp

37 E M19-A 0.200 MAS2-1 Cattail Mineral Shallow Marsh

38 E S3-M 0.193 SWD1-1 Swamp White Oak Mineral Deciduous Swamp

39 E S13-A 0.050 SWD4 Mineral Deciduous Swamp

39 E S5-A 0.255 SWT2-4 Buttonbush Mineral Thicket Swamp

39 E S8-B 0.112 SWD3-3 Swamp Maple Mineral Deciduous Swamp

40 E S1-B 0.441 SWD4-2 White Elm Mineral Deciduous Swamp

40 E S2-K 0.510 SWD1-1 Swamp White Oak Mineral Deciduous Swamp

40 E S3-H 0.150 SWD3-2 Silver Maple Mineral Deciduous Swamp

40 E S5-A 0.038 SWT2-4 Buttonbush Mineral Thicket Swamp

41 E S2-H 0.034 SWD3-2 Silver Maple Mineral Deciduous Swamp

42 E S13-B 0.451 SWD3-2 Silver Maple Mineral Deciduous Swamp

43 E M5-A 0.037 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

44 E M5-A 0.050 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

45 E M24-A 0.088 MAS2-1 Cattail Mineral Shallow Marsh

46 E M25-A 0.209 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

47 E M24-A 0.056 MAS2-1 Cattail Mineral Shallow Marsh

48 E M3-C 0.031 MAS2-1 Cattail Mineral Shallow Marsh

49 E M5-E 0.106 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

50 E M13-A 0.054 MAS2-1 Cattail Mineral Shallow Marsh

51 E M9-C 0.054 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

52 E M9-D 0.080 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

53 E M9-C 0.208 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

54 E M14-D 0.342 MAS2-1 Cattail Mineral Shallow Marsh

55 E M15-B 0.506 MAS2-1 Cattail Mineral Shallow Marsh

55 E W7-B 0.094 SAF1-3 Duckweed Floating-leaved Shallow Aquatic

56 E M25-B 0.173 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

56 E M3-C 0.080 MAS2-1 Cattail Mineral Shallow Marsh

56 E M8-E 0.022 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

57 E M3-D 0.116 MAS2-1 Cattail Mineral Shallow Marsh

58 E M26-A 0.136 MAS2-1 Cattail Mineral Shallow Marsh

59 E M27-A 0.015 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

60 E M3-E 0.160 MAS2-1 Cattail Mineral Shallow Marsh

60 E M3-E 0.513 MAS2-1 Cattail Mineral Shallow Marsh

60 E M6-C 0.760 MAS2-1 Cattail Mineral Shallow Marsh

60 E S14-A 0.079 SWT2-4 Buttonbush Mineral Thicket Swamp

60 E S3-I 0.153 SWD1-1 Swamp White Oak Mineral Deciduous Swamp

60 E S3-J 0.059 SWD4-2 White Elm Mineral Deciduous Swamp

60 E S3-J 0.108 SWD4-2 White Elm Mineral Deciduous Swamp

61 E M26-A 0.018 MAS2-1 Cattail Mineral Shallow Marsh

62 E S15 0.363 MAS2-1 Cattail Mineral Shallow Marsh

63 E M14-E 0.054 MAS2-1 Cattail Mineral Shallow Marsh

63 E M18-B 0.111 MAM2-4 Fowl Manna Grass Mineral Meadow Marsh

64 E S6-A 0.042 SWT2-4 Buttonbush Mineral Thicket Swamp

65 E M6-E 0.075 MAS2-1 Cattail Mineral Shallow Marsh

66 E M19-B 0.020 MAS2-1 Cattail Mineral Shallow Marsh

66 E M5-A 0.115 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

66 E M5-A 0.264 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

67 E M28 0.015 MAS2-9 Forb Mineral Shallow Marsh

68 E M13-C 0.094 MAS2-1 Cattail Mineral Shallow Marsh

68 E M5-F 0.009 MAM2-4 Fowl Manna Grass Mineral Meadow Marsh

69 E M13-C 0.122 MAS2-1 Cattail Mineral Shallow Marsh

70 E M15-B 0.081 MAS2-1 Cattail Mineral Shallow Marsh
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71 E M14-D 0.104 MAS2-1 Cattail Mineral Shallow Marsh

71 E M8-Y 0.538

72 E M3-F 0.153 MAS2-1 Cattail Mineral Shallow Marsh

73 E M13-D 0.025 MAS2-1 Cattail Mineral Shallow Marsh

73 E M13-D 0.091 MAS2-1 Cattail Mineral Shallow Marsh

73 E M8-F 0.039 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

73 E M8-F 0.045 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

74 E M19-C 0.049 MAS2-1 Cattail Mineral Shallow Marsh

74 E M6-C 0.026 MAS2-1 Cattail Mineral Shallow Marsh

74 E W7-B 0.011 SAF1-3 Duckweed Floating-leaved Shallow Aquatic

74 E W7-B 0.027 SAF1-3 Duckweed Floating-leaved Shallow Aquatic

75 E M14-F 0.221 MAS2-1 Cattail Mineral Shallow Marsh

76 E M14-F 0.251 MAS2-1 Cattail Mineral Shallow Marsh

76 E M5-A 0.456

77 E M9-D 0.108 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

78 E M9-A 0.048 MAS2-8 Rice Cut-grass Mineral Shallow Marsh

79 E M29 0.096 MAS2-1 Cattail Mineral Shallow Marsh

79 E W21-C 0.076 SAS1-1 Pondweed Submerged Shallow Aquatic

80 E M6-C 0.050 MAS2-1 Cattail Mineral Shallow Marsh

81 E W30 0.048 SAF1-3 Duckweed Floating-leaved Shallow Aquatic

82 E M3-H 0.101 MAS2-1 Cattail Mineral Shallow Marsh

83 E M3-G 0.034 MAS2-1 Cattail Mineral Shallow Marsh

83 E W12-B 0.023 SAS1-3 Stonewort Submerged Shallow Aquatic

84 E M14-C 0.071 MAS2-1 Cattail Mineral Shallow Marsh

85 E M22-B 0.041 MAS2-1 Cattail Mineral Shallow Marsh

85 E W21-D 0.019 SAS1-1 Pondweed Submerged Shallow Aquatic

86 E M4-H 0.031 MAM2-10 Forb Mineral Meadow Marsh

87 E S12 0.019 SWD4-1 Willow Mineral Deciduous Swamp

88 E M4-I 0.035 MAM2-10 Forb Mineral Meadow Marsh

89 E M4-J 0.045 MAM2-10 Forb Mineral Meadow Marsh

90 E M4-K 0.029 MAS2-9 Forb Mineral Shallow Marsh

90 E M8-G 0.078 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

91 E M5-A 0.019 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

91 E S4-B 0.017 SWD4-2 White Elm Mineral Deciduous Swamp

92 E M31 0.017 MAM2-4 Fowl Manna Grass Mineral Meadow Marsh

93 E M5-E 0.014 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

94 E M8-H 0.064 MAM2-4 Fowl Manna Grass Mineral Meadow Marsh

95 E M8-I 0.046 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

96 E M8-J 0.018 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

97 E M8-K 0.051 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

97 E M8-L 0.015 MAM2-4 Fowl Manna Grass Mineral Meadow Marsh

98 E M4-L 0.048 MAM2-10 Forb Mineral Meadow Marsh

98 E M8-M 0.194 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

99 E M5-E 0.060 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

100 E S13-C 0.014 SWD4 Mineral Deciduous Swamp

101 E M5-E 0.030 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

102 E M8-I 0.023 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

103 E M14-G 0.045 MAS2-1 Cattail Mineral Shallow Marsh

104 E M8-N 0.048 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

105 E M13-A 0.120 MAS2-1 Cattail Mineral Shallow Marsh

105 E W21-A 0.006 SAS1-3 Stonewort Submerged Shallow Aquatic

105 E W21-A 0.075 SAS1-3 Stonewort Submerged Shallow Aquatic

106 E M8-O 0.028 MAS2-8 Rice Cut-grass Mineral Shallow Marsh

107 E M4-M 0.019 MAM2-10 Forb Mineral Meadow Marsh
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108 E S16-A 0.019 SWD3-1 Red Maple Mineral Deciduous Swamp

109 E M8-P 0.016 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

110 E M32 0.035 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

111 E M17-B 0.031 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

112 E S13-D 0.074 SWD3-1 Red Maple Mineral Deciduous Swamp

113 E M8-Q 0.035 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

113 E S16-B 0.032 SWD3-1 Red Maple Mineral Deciduous Swamp

114 E M33 0.036 SAF1-3 Duckweed Floating-leaved Shallow Aquatic

115 E S2-I 0.039 SWD3-1 Red Maple Mineral Deciduous Swamp

116 E S17 0.046 SWT3-7 Winterberry Organic Thicket Swamp

117 E M5-G 0.022 MAS3-6 Spike Rush Organic Shallow Marsh

118 E S18 0.022 SWD3-1 Red Maple Mineral Deciduous Swamp

119 E S19 0.042 SWD3-1 Red Maple Mineral Deciduous Swamp

120 E S3-C 0.022 SWD3-1 Red Maple Mineral Deciduous Swamp

121 E S3-K 0.016 SWD1-2 Bur Oak Mineral Deciduous Swamp

122 E M34 0.011 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

123 E S13-E 0.012 SWD2-2 Green Ash Mineral Deciduous Swamp

124 E S16-C 0.047 SWD3-1 Red Maple Mineral Deciduous Swamp

125 E S16-D 0.019 SWD3-1 Red Maple Mineral Deciduous Swamp

126 E M36 0.020 MAM2-4 Fowl Manna Grass Mineral Meadow Marsh

126 E W35 0.006 SAF1-3 Duckweed Floating-leaved Shallow Aquatic

127 E M5-H 0.067 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

128 E M14-H 0.134 MAS2-1 Cattail Mineral Shallow Marsh

129 E M4-N 0.075 MAM2-10 Forb Mineral Meadow Marsh

129 E M4-O 0.031 MAM2-10 Forb Mineral Meadow Marsh

129 E M5-I 0.009 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

130 E M5-J 0.026 MAM2-4 Fowl Manna Grass Mineral Meadow Marsh

131 E M5-E 0.009 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

132 E W21-E 0.118 SAS1-1 Pondweed Submerged Shallow Aquatic

133 E M26-B 0.034 MAS2-1 Cattail Mineral Shallow Marsh

134 E M10-C 0.022 MAS2-9 Forb Mineral Shallow Marsh

135 E M6-A 0.018 MAS2-1 Cattail Mineral Shallow Marsh

136 E M5-A 0.030 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

137 E M4-P 0.018 MAM2-10 Forb Mineral Meadow Marsh

138 E M8-R 0.017 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

139 E M13-C 0.020 MAS2-1 Cattail Mineral Shallow Marsh

140 E M22-C 0.044 MAS2-1 Cattail Mineral Shallow Marsh

140 E M37 0.113 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

140 E M5-A 0.031 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

140 E S3-L 0.077 SWD4-1 Willow Mineral Deciduous Swamp

141 E M1-B 0.047 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

141 E W12-C 0.037 SAS1-3 Stonewort Submerged Shallow Aquatic

142 E M14-I 0.124 MAS2-1 Cattail Mineral Shallow Marsh

142 E W21-F 0.070 SAS1-3 Stonewort Submerged Shallow Aquatic

143 E M38 0.058 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

143 E W7-D 0.029 SAF1-3 Duckweed Floating-leaved Shallow Aquatic

144 E M8-S 0.038 MAS3-6 Spike Rush Organic Shallow Marsh

145 E S13-F 0.005 SWD3-1 Red Maple Mineral Deciduous Swamp

146 E M8-T 0.019 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

147 E M39 0.031 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

148 E M6-F 0.079 MAS2-1 Cattail Mineral Shallow Marsh

148 E W7-B 0.034 SAF1-3 Duckweed Floating-leaved Shallow Aquatic

149 E W40 0.133 SAM1-2 Duckweed Mixed Shallow Aquatic

150 E S20 0.152 SWT2-9 Gray Dogwood Mineral Thicket Swamp

5



MNR Map Code Size (ha) ELC Code ELC NameWetland #

151 E M13-A 0.019 MAS2-1 Cattail Mineral Shallow Marsh

151 E W12-D 0.008 SAS1-1 Pondweed Submerged Shallow Aquatic

152 E M8-U 0.013 MAS2-8 Rice Cut-grass Mineral Shallow Marsh

153 E M5-L 0.089 MAS2-8 Rice Cut-grass Mineral Shallow Marsh

153 E W21-G 0.130 SAS1-3 Stonewort Submerged Shallow Aquatic

154 E M39 0.083 SAF1-3 Duckweed Floating-leaved Shallow Aquatic

155 E M4-C 0.033 MAM2-10 Forb Mineral Meadow Marsh

156 E M6-C 0.051 MAS2-1 Cattail Mineral Shallow Marsh

157 E M14-J 0.255 MAS2-1 Cattail Mineral Shallow Marsh

158 E S7-B 0.171

159 E M8-X 0.047

160 E S7-B 0.025

161 E S7-B 0.040

162 E M8-M 0.019

163 E M5-A 0.150

164 E M8-Z 0.250

164 E S13-G 0.073

164 E W21-D 0.024

165 E M14-A 1.349

166 E M10-D 0.458 no MNR information provided for these wetlands

167 E M41 0.252

167 E W21-D 0.021

168 E M14-A 0.064

169 E M14-A 0.041

170 E M14-A 0.140

171 E M6-B 0.110

172 E M6-B 0.036

173 E M13-A 0.065

174 E M9-C 0.691

175 E M5-A 1.006

176 E M14-A 0.067

177 E M5-A 0.241

178 E M5-A 0.184

179 E S1-B 0.171

1 W M1-A 0.055 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

2 W M1-A 0.131 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

3 W M1-B 0.092 MAS2-8 Rice Cut-grass Mineral Shallow Marsh

4 W M2-A 0.594 MAS2-1 Cattail Mineral Shallow Marsh

4 W W3-A 0.620 SAF1-3 Duckweed Floating-leaved Shallow Aquatic

5 W M1-A 0.386 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

5 W M1-A 0.570 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

5 W M4-A 0.269 MAS2-8 Rice Cut-grass Mineral Shallow Marsh

6 W W3-B 0.039 SAF1-3 Duckweed Floating-leaved Shallow Aquatic

7 W M5-A 0.267 MAS2-1 Cattail Mineral Shallow Marsh

8 W M6-A 0.045 MAS2-1 Cattail Mineral Shallow Marsh

9 W M1-C 0.223 MAS2-8 Rice Cut-grass Mineral Shallow Marsh

10 W M2-B 0.018 MAS2-1 Cattail Mineral Shallow Marsh

10 W M4-AA 0.103

10 W M4-B 0.141 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

11 W M4-C 0.043 MAM2-4 Fowl Manna Grass Mineral Meadow Marsh

12 W M7-A 0.033 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

13 W S1-A 0.262 SWD3-1 Red Maple Mineral Deciduous Swamp

14 W M27 0.026 MAM2-10 Forb Mineral Meadow Marsh

14 W S8-A 0.009 SWT3-7 Winterberry Organic Thicket Swamp
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15 W M8-A 0.006 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

16 W S3-A 0.088 SWD3-1 Red Maple Mineral Deciduous Swamp

17 W S4-A 0.024 SWD3-1 Red Maple Mineral Deciduous Swamp

18 W S4-A 0.025 SWD3-1 Red Maple Mineral Deciduous Swamp

19 W S5-A 0.036 SWD3-1 Red Maple Mineral Deciduous Swamp

20 W S3-A 0.012 SWD3-1 Red Maple Mineral Deciduous Swamp

21 W S3-A 0.056 SWD3-1 Red Maple Mineral Deciduous Swamp

22 W S5-A 0.007 SWD3-1 Red Maple Mineral Deciduous Swamp

23 W S5-A 0.008 SWD3-1 Red Maple Mineral Deciduous Swamp

24 W S5-A 0.011 SWD3-1 Red Maple Mineral Deciduous Swamp

25 W M1-D 0.015 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

26 W M1-D 0.037 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

27 W S1-B 0.017 SWD3-1 Red Maple Mineral Deciduous Swamp

28 W S1-C 0.028 SWD3-1 Red Maple Mineral Deciduous Swamp

29 W S1-D 0.034 SWD3-1 Red Maple Mineral Deciduous Swamp

30 W S3-B 0.019 SWD3-1 Red Maple Mineral Deciduous Swamp

31 W S6-A 0.107 SWD4 Mineral Deciduous Swamp

32 W M4-D 0.016 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

33 W M4-E 0.117 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

34 W M9-A 0.024 MAS2-1 Cattail Mineral Shallow Marsh

34 W W3-B 0.022 SAF1-3 Duckweed Floating-leaved Shallow Aquatic

35 W M9-A 0.141 MAS2-1 Cattail Mineral Shallow Marsh

36 W S6-B 0.016 SWD3-1 Red Maple Mineral Deciduous Swamp

37 W S7-A 0.013 SWT2-9 Gray Dogwood Mineral Thicket Swamp

38 W S1-E 0.041 SWD3-1 Red Maple Mineral Deciduous Swamp

39 W S4-B 0.024 SWD3-1 Red Maple Mineral Deciduous Swamp

40 W M9-A 0.012 MAS2-1 Cattail Mineral Shallow Marsh

41 W M10-A 0.028 MAM2-9 Jewelweed Mineral Meadow Marsh

42 W W11 0.030 SAF1-3 Duckweed Floating-leaved Shallow Aquatic

43 W S9-A 0.021 SWD3-1 Red Maple Mineral Deciduous Swamp

44 W S9-A 0.061 SWD3-1 Red Maple Mineral Deciduous Swamp

45 W M1-A 0.288 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

46 W M1-A 0.138 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

46 W S6-C 0.333 SWD4 Mineral Deciduous Swamp

47 W M1-D 0.039 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

48 W S4-D 0.093 SWD3-1 Red Maple Mineral Deciduous Swamp

49 W S4-D 0.034 SWD3-1 Red Maple Mineral Deciduous Swamp

50 W S4-E 0.018 SWD3-1 Red Maple Mineral Deciduous Swamp

51 W M4-F 1.239 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

51 W S1-F 0.472 SWD3-1 Red Maple Mineral Deciduous Swamp

52 W M4-G 0.039 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

52 W S6-D 0.147 SWD3-1 Red Maple Mineral Deciduous Swamp

52 W S7-B 0.034 SWT3-7 Winterberry Organic Thicket Swamp

53 W M12-A 0.030 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

54 W M1-A 1.062 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

55 W M4-H 0.057 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

55 W M4-I 0.116 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

55 W S1-G 0.291 SWD2-1 Black Ash Mineral Deciduous Swamp

56 W S10-A 0.114 SWD3-3 Swamp Maple Mineral Deciduous Swamp

57 W S4-C 0.076 SWD4 Mineral Deciduous Swamp

58 W M14 0.247 MAS2-1 Cattail Mineral Shallow Marsh

58 W M1-A 0.948 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

59 W M1-E 0.217 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

60 W M15-A 0.040 MAS2-1 Cattail Mineral Shallow Marsh
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60 W M4-J 0.085 MAS2-8 Rice Cut-grass Mineral Shallow Marsh

61 W S4-F 0.012 SWD3-1 Red Maple Mineral Deciduous Swamp

62 W M7-B 0.212 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

62 W W13-B 0.379 SAS1-3 Stonewort Submerged Shallow Aquatic

63 W M8-B 0.189 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

64 W S11 0.027 SWD4-2 White Elm Mineral Deciduous Swamp

65 W M16 0.089 MAM2-10 Forb Mineral Meadow Marsh

65 W M4-K 0.165 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

65 W W3-B 0.568 SAF1-3 Duckweed Floating-leaved Shallow Aquatic

66 W M4-A 0.066 MAS2-9 Forb Mineral Shallow Marsh

67 W M12-B 0.027 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

68 W M1-A 0.418 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

69 W S12 0.045 SWD4-1 Willow Mineral Deciduous Swamp

70 W M1-F 0.030 MAM2-4 Fowl Manna Grass Mineral Meadow Marsh

71 W M5-B 0.030 MAS2-1 Cattail Mineral Shallow Marsh

72 W M17 0.087 MAM2-9 Jewelweed Mineral Meadow Marsh

73 W M17 0.060 MAM2-9 Jewelweed Mineral Meadow Marsh

74 W S13-A 0.036 SWT3-7 Winterberry Organic Thicket Swamp

75 W M4-M 0.037 MAM2-4 Fowl Manna Grass Mineral Meadow Marsh

75 W W3-C 0.007 SAF1-3 Duckweed Floating-leaved Shallow Aquatic

76 W M18-A 0.048 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

77 W S3-C 0.022 SWD4-1 Willow Mineral Deciduous Swamp

78 W M4-N 0.026 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

79 W M1-G 0.022 MAM2-10 Forb Mineral Meadow Marsh

80 W M1-L 0.021 MAS3-6 Spike Rush Organic Shallow Marsh

80 W W3-D 0.018 SAF1-3 Duckweed Floating-leaved Shallow Aquatic

81 W S13-B 0.023 SWT2-2 Willow Mineral Thicket Swamp

82 W M1-H 0.011 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

83 W M20 0.012 MAS2-9 Forb Mineral Shallow Marsh

83 W S7-C 0.069 SWT2-4 Buttonbush Mineral Thicket Swamp

84 W S13-C 0.037 SWT2-9 Gray Dogwood Mineral Thicket Swamp

85 W M21 0.011 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

86 W M4-O 0.013 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

87 W M1-I 0.012 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

88 W S5-B 0.027 SWD4 Mineral Deciduous Swamp

89 W M1-D 0.027 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

90 W M1-D 0.028 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

91 W M1-D 0.018 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

92 W S13-D 0.028 SWT2-4 Buttonbush Mineral Thicket Swamp

93 W M4-P 0.041 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

94 W M22 0.028 MAM2-10 Forb Mineral Meadow Marsh

95 W M1-J 0.058 MAM2-4 Fowl Manna Grass Mineral Meadow Marsh

95 W S14-A 0.080 SWT2-4 Buttonbush Mineral Thicket Swamp

96 W M4-Q 0.035 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

97 W M10-B 0.038 MAM2-10 Forb Mineral Meadow Marsh

98 W M26-A 0.102 MAM2-10 Forb Mineral Meadow Marsh

99 W M2-C 0.032 MAS2-1 Cattail Mineral Shallow Marsh

100 W S10-B 0.032 SWD1-1 Swamp White Oak Mineral Deciduous Swamp

101 W W19 0.022 SAF1-3 Duckweed Floating-leaved Shallow Aquatic

102 W M26-B 0.029 MAM2-10 Forb Mineral Meadow Marsh

102 W M4-R 0.014 MAM2-4 Fowl Manna Grass Mineral Meadow Marsh

102 W S15 0.094 SWD4-2 White Elm Mineral Deciduous Swamp

103 W M2-D 0.053 MAS2-1 Cattail Mineral Shallow Marsh

104 W M4-S 0.068 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh
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105 W M1-K 0.014 MAM2-4 Fowl Manna Grass Mineral Meadow Marsh

105 W S14-B 0.078 SWT2-9 Gray Dogwood Mineral Thicket Swamp

105 W S1-H 0.063 SWD4 Mineral Deciduous Swamp

106 W M4-T 0.029 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

107 W M18-B 0.025 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

108 W M4-U 0.027 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

109 W M9-B 0.046 MAS2-1 Cattail Mineral Shallow Marsh

110 W M4-V 0.010 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

111 W S16 0.127 SWT2-4 Buttonbush Mineral Thicket Swamp

112 W S13-D 0.300 SWT2-9 Gray Dogwood Mineral Thicket Swamp

113 W S1-I 0.426 SWD1-2 Bur Oak Mineral Deciduous Swamp

113 W S6-E 0.109 SWD4 Mineral Deciduous Swamp

114 W S1-I 0.016 SWD1-2 Bur Oak Mineral Deciduous Swamp

115 W M1-A 0.083 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

115 W S6-F 0.277 SWD1-2 Bur Oak Mineral Deciduous Swamp

116 W S1-J 0.426 SWD3-3 Swamp Maple Mineral Deciduous Swamp

117 W M2-C 0.026 MAS2-1 Cattail Mineral Shallow Marsh

118 W M4-W 0.031 MAM2-4 Fowl Manna Grass Mineral Meadow Marsh

119 W M26-C 0.039 MAM2-10 Forb Mineral Meadow Marsh

120 W M29 0.027 MAS2-8 Rice Cut-grass Mineral Shallow Marsh

121 W M30 0.022 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

122 W M31 0.024 MAM2-10 Forb Mineral Meadow Marsh

123 W W25 0.093 SAF1-3 Duckweed Floating-leaved Shallow Aquatic

124 W M2-C 0.198 MAS2-1 Cattail Mineral Shallow Marsh

125 W M5-A 0.135 MAS2-1 Cattail Mineral Shallow Marsh

126 W M1-D 0.153 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

126 W M4-X 0.078 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

126 W M6-B 0.016 MAS2-1 Cattail Mineral Shallow Marsh

126 W S17-A 0.048 SWD2-2 Green Ash Mineral Deciduous Swamp

126 W S5-C 0.053 SWD3-1 Red Maple Mineral Deciduous Swamp

127 W M15-A 0.059 MAS2-1 Cattail Mineral Shallow Marsh

127 W M32 0.033 MAS2-2 Bulrush Mineral Shallow Marsh

127 W W13-A 0.026 SAS1-1 Pondweed Submerged Shallow Aquatic

128 W M15-B 0.223 MAS2-1 Cattail Mineral Shallow Marsh

129 W M38 0.129

129 W M6-C 0.388 MAS2-1 Cattail Mineral Shallow Marsh

130 W M33 0.075 MAS2-9 Forb Mineral Shallow Marsh

131 W M12-C 0.141 MAS3-6 Spike Rush Organic Shallow Marsh

131 W M4-Y 0.043 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

131 W M4-Y 0.043 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

131 W M5-C 0.028 MAS2-1 Cattail Mineral Shallow Marsh

131 W W28 0.484 SAS1-1 Pondweed Submerged Shallow Aquatic

132 W M6-D 0.027

132 W M6-D 0.284 MAS2-1 Cattail Mineral Shallow Marsh

133 W M34 0.283 MAS2-1 Cattail Mineral Shallow Marsh

134 W S18 0.038 SWD4-1 Willow Mineral Deciduous Swamp

135 W M5-D 0.062 MAS2-1 Cattail Mineral Shallow Marsh

136 W M1-A 0.112 MAM2-2 Reed-canary Grass Mineral Meadow Marsh

136 W M2-C 0.051 MAS2-1 Cattail Mineral Shallow Marsh

137 W M2-E 0.299 MAS2-1 Cattail Mineral Shallow Marsh

138 W M2-E 0.101 MAS2-1 Cattail Mineral Shallow Marsh

139 W M6-E 0.325 MAS2-1 Cattail Mineral Shallow Marsh

140 W M10-C 0.150 MAS2-9 Forb Mineral Shallow Marsh

140 W M9-C 0.263 MAS2-1 Cattail Mineral Shallow Marsh
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141 W M2-F 0.572 MAS2-2 Bulrush Mineral Shallow Marsh

142 W M6-F 0.311 MAS2-1 Cattail Mineral Shallow Marsh

143 W S5-D 0.203 SWD3-3 Swamp Maple Mineral Deciduous Swamp

144 W S1-K 0.443 SWD4-2 White Elm Mineral Deciduous Swamp

145 W S4-C 0.018 SWD4-2 White Elm Mineral Deciduous Swamp

146 W S4-C 0.015 SWD4-2 White Elm Mineral Deciduous Swamp

147 W S3-D 0.023 SWD4-2 White Elm Mineral Deciduous Swamp

148 W M35 0.054 MAS2-9 Forb Mineral Shallow Marsh

149 W M26-D 0.859 MAS2-9 Forb Mineral Shallow Marsh

150 W M15-B 0.076 MAS2-1 Cattail Mineral Shallow Marsh

150 W M6-G 0.113 MAS2-1 Cattail Mineral Shallow Marsh

151 W M9-D 0.046 MAS2-1 Cattail Mineral Shallow Marsh

152 W M4-Z 0.222 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

153 W S1-L 0.265 SWD3-3 Swamp Maple Mineral Deciduous Swamp

154 W S1-M 0.040 SWD1-2 Bur Oak Mineral Deciduous Swamp

155 W S1-L 0.013 SWD3-3 Swamp Maple Mineral Deciduous Swamp

156 W S8-B 0.059 SWT2-2 Willow Mineral Thicket Swamp

157 W M5-A 0.039 MAS2-1 Cattail Mineral Shallow Marsh

157 W S17-B 0.029 SWT2-2 Willow Mineral Thicket Swamp

158 W M4-L 0.049 MAM2-5 Narrow-leaved Sedge Mineral Meadow Marsh

159 W M5-A 0.049 MAS2-1 Cattail Mineral Shallow Marsh

160 W M5-E 0.045 MAS2-1 Cattail Mineral Shallow Marsh

161 W M36 0.071 MAS2-1 Cattail Mineral Shallow Marsh

162 W M37 0.048

163 W M4-BB 0.086

163 W MM26-E 0.171

164 W M1-L 0.028

164 W S4-G 0.036

164 W W3-B 0.046 no MNR information provided for these wetlands

165 W S5-E 0.050

166 W M1-4 0.129

167 W M6-H 0.061

168 W M6-H 0.060

169 W M1-A 0.077

170 W M2-E 0.329

171 W M2-E 0.485
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Appendix HH - Water Quality Loading Model Results 

 

 

 
Management 

Areas Subwatersheds Included 

  

1 Joshua Creek 

2 East Morrison Creek 

3 
West Morrison Cr, Munns Cr, Shannons 

Cr Osenego Cr 

4 East Sixteen Mile Creek 

5 Sixteen Mile Creek 

6 
McRaney Creek, Taplow Cr, Glen Oaks 

Cr. 

7 Fourteen Mile Creek 

 
Table HH 1  

Base Scenario - Existing Development 

Management Area 1 2 3 4 5 6 7 Total 

Total Runoff Volume 1000 m3 2,429 800 945 1,177 580 462 2,518 8,911 

Runoff percent of Precip 28.36 28.55 28.81 25.30 28.49 29.07 28.26 27.99 

Runoff as mm 222.6 224.1 226.1 198.6 223.7 228.2 221.9 219.7 

 TSS Load - tonnes/yr 233.6 76.6 90.9 104.7 57.0 45.8 244.7 853.2 

 TP Load - tonnes/yr 0.523 0.176 0.208 0.272 0.116 0.092 0.520 1.908 
Land use not including 66 ha for Highway 

407 (alsoTable 5.7.5)                 

         

Table HH 2  
Future Scenario 1 - Development with Uncontrolled Stormwater 

Management Area 1 2 3 4 5 6 7 Total 

Total Runoff Volume 1000 m3 4932.53 1,736 1,979 2,209 665 832 3,424 15,778 

Runoff percent of Precip 57.58 61.97 60.32 47.48 32.68 52.39 38.43 49.56 

% Increase over Base 103.1 117.0 109.4 87.6 14.7 80.2 36.0 77.1 

Runoff as mm over each area 452.02 486.43 473.49 372.69 256.56 411.26 301.67 389.06 

                  

TSS Load - tonnes/yr 402.42 143.9 169.3 180.7 56.3 63.6 286.3 1302.6 

% Increase over Base 72.3 87.9 86.2 72.7 -1.1 38.9 17.0 52.7 

                  

TP Load - tonnes/yr 1.533 0.575 0.670 0.700 0.163 0.244 0.862 4.748 

% Increase over Base   225.8 222.0 157.0 41.1 164.2 65.6 148.8 
Land use not including 66 ha for Highway 

407 (also Table 5.7.6)                 

 



 
Table HH 3 Future Scenario 2 - Development with Stornwater Controlled to Level 1 

Management Area 1 2 3 4 5 6 7 Total 

Total Runoff Volume 1000 m3 4932.53 1735.60 1978.98 2209.41 664.82 832.18 3424.14 15,778 

Runoff percent of Precip 57.58 61.97 60.32 47.48 32.68 52.39 38.43 49.56 

% Increase over Base 103.1 117.0 109.4 87.6 14.7 80.2 36.0 77.1 

Runoff as mm over each area 452.02 486.43 473.49 372.69 256.56 411.26 301.67 389.06 

                  

TSS Load - tonnes/yr 130.87 34.2 40.4 56.9 40.5 22.7 190.3 515.8 

% Increase over Base -44.0 -55.3 -55.5 -45.7 -29.0 -50.4 -22.2 -39.5 

                  

TP Load - tonnes/yr 0.628 0.214 0.250 0.293 0.110 0.105 0.532 2.131 

% Increase over Base 20.0 21.2 20.0 7.6 -5.2 13.7 2.1 11.6 
Land use not including 66 ha for Highway 
407                 

Also Table 5.7.7         

         

Table HH 4 Future Scenario 3 - Development with Stormwater Controlled to Level 1 and 
Infiltration/Retention Controls (Case1) 

Management Area 1 2 3 4 5 6 7 Total 

Total Runoff Volume 1000 m3 4932.53 1735.60 1978.98 2209.41 664.82 832.18 3424.14 15,778 

Runoff percent of Precip 57.58 61.97 60.32 47.48 32.68 52.39 38.43 49.56 

% Increase over Base 103.1 117.0 109.4 87.6 14.7 80.2 36.0 77.1 

Runoff as mm over each area 452.02 486.43 473.49 372.69 256.56 411.26 301.67 389.06 

                  

TSS Load - tonnes/yr 126.96 32.4 38.1 54.8 40.3 22.3 189.4 504.2 

% Increase over Base -45.7 -57.7 -58.1 -47.7 -29.3 -51.4 -22.6 -40.9 

                  

TP Load - tonnes/yr 0.600 0.201 0.234 0.279 0.108 0.102 0.525 2.049 

% Increase over Base 14.8 14.1 12.3 2.3 -6.4 10.1 0.8 7.4 
Land use not including 66 ha for Highway 
407                 

         

Table HH 5 Future Scenario 4 - Development with Stormwater Controlled to Level 1 and 
Infiltration/Retention Controls (Case 2) 

Management Area 1 2 3 4 5 6 7 Total 

Total Runoff Volume 1000 m3 4932.53 1735.60 1978.98 2209.41 664.82 832.18 3424.14 15,778 

Runoff percent of Precip 57.58 61.97 60.32 47.48 32.68 52.39 38.43 49.56 

% Increase over Base 103.1 117.0 109.4 87.6 14.7 80.2 36.0 77.1 

Runoff as mm over each area 452.02 486.43 473.49 372.69 256.56 411.26 301.67 389.06 

                  

TSS Load - tonnes/yr 125.43 32.0 37.9 54.4 40.1 21.9 188.4 500.1 

% Increase over Base -46.3 -58.2 -58.4 -48.1 -29.5 -52.2 -23.0 -41.4 

                  

TP Load - tonnes/yr 0.589 0.198 0.232 0.276 0.107 0.099 0.517 2.018 

% Increase over Base 12.6 12.4 11.3 1.2 -7.2 7.2 -0.6 5.7 
Land use not including 66 ha for Highway 
407                 



 
Table HH 6  

Future Scenario 5 - Development with Stormwater Controlled to Level 1 and Infiltration/Retention Controls 
(Case 2) Plus Source Control 

Management Area 1 2 3 4 5 6 7 Total 

Total Runoff Volume 1000 m3 4932.53 1735.60 1978.98 2209.41 664.82 832.18 3424.14 15,778 

Runoff percent of Precip 57.58 61.97 60.32 47.48 32.68 52.39 38.43 49.56 

% Increase over Base 103.1 117.0 109.4 87.6 14.7 80.2 36.0 77.1 

Runoff as mm over each area 452.02 486.43 473.49 372.69 256.56 411.26 301.67 389.06 

                  

TSS Load - tonnes/yr 125.43 32.0 37.9 54.4 40.1 21.9 188.4 500.1 

% Increase over Base -46.3 -58.2 -58.4 -48.1 -29.5 -52.2 -23.0 -41.4 

                  

TP Load - tonnes/yr 0.566 0.189 0.221 0.266 0.106 0.096 0.509 1.953 

% Increase over Base 8.3 7.3 6.3 -2.5 -8.3 3.5 -2.2 2.3 
Land use not including 66 ha for Highway 
407                 

         

Table HH 7  
Future Scenario 6 - Development with Stormwater Controlled to Level 1 and Enhanced Infiltration/Retention 

Controls (Case 3) Plus Enhanced Source Control 

Management Area 1 2 3 4 5 6 7 Total 

Total Runoff Volume 1000 m3 4932.53 1735.60 1978.98 2209.41 664.82 832.18 3424.14 15,778 

Runoff percent of Precip 57.58 61.97 60.32 47.48 32.68 52.39 38.43 49.56 

% Increase over Base 103.1 117.0 109.4 87.6 14.7 80.2 36.0 77.1 

Runoff as mm over each area 452.02 486.43 473.49 372.69 256.56 411.26 301.67 389.06 

                  

TSS Load - tonnes/yr 122.72 30.9 36.6 53.1 40.0 21.5 187.4 492.2 

% Increase over Base -47.5 -59.6 -59.8 -49.2 -29.8 -53.1 -23.4 -42.3 

                  

TP Load - tonnes/yr 0.526 0.173 0.203 0.248 0.104 0.090 0.495 1.838 

% Increase over Base 0.6 -1.7 -2.6 -9.1 -10.4 -3.2 -5.0 -3.7 
Land use not including 66 ha for Highway 
407                 

 



Sources:

1 NRSI 2002-2006 X Observed

2 LGL 2000 CO Confirmed Breeder

3 MNR 2003 PR Probable Breeder

3a Varga 1998, 2002 in MNR 2003 PO Possible Breeder

3b Goodban 1998, 1999 in MNR 2003 B Breeding, evidence level unknwon

3c Crins 1981 in MNR 2003 m Migrant Bird

4 Philips Engineering Ltd.  2000 sr Summer Resident

5 Stantec et al. 2002

6 Geomatics 1993 NAR Not at Risk

7 SNC-Lavalin Ferrovial 1999 DD Data Deficient

8 Ecoplans 1995 SC Special Concern

9 Lamond 1994 THR Threatened

10 Oldham and Weller 2000 END Endangered

11 Dobbyn 1994

12 Pourde et al. 1989 NIAC Not in any Category

13 Conservation Halton 2002 IND Indeterminate

14 MMM 2003 VUL Vulnerable

15 Holmes et al. 1991 THR Threatened

16 Stantec et al. 2004 END Endangered

17 Triton  Engineering et al. 1992 END-R Endangered - Regulated (under prov. Endangered Species Act)

18 Gartner Lee Ltd. 2005

19 MMM & LGL 1992 MC Maintain Current Population

HD Halt Decline

RD Reverse Decline

AS Assess Status

RE Recovery

L Locally Rare in Site District 7E-4

P Provincially Rare (S1-S3)

h Locally Rare in the Regional Municipality of Halton

HD Moderate to Highly Habitat Dependant

AS Moderately Area Sensitive Species

f Sensitive Forest Species

L1 - L4 BSC Conservation Priority Status

Bird Observations

Species of Ecological Sensitiviy or Concern

Other Status

Ontario Landbird Conservation Plan

OMNR Ranks

COSEWIC Ranks
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APPENDIX I3: BREEDING EVIDENCE FOR BIRD SPECIES
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LOONS

NAR NIAC L1(L3) Common Loon Gavia immer X

GREBES

NAR NIAC P Red-necked Grebe Podiceps grisegena

CORMORANTS

NAR NIAC AS Double-crested Cormorant Phalacrocorax auritus X

BITTERNS

L1,HD American Bittern Botaurus lentiginosus

HERONS

Great Blue Heron Ardea herodias X

EGRETS

L4 Green Heron Butorides virescens PO

P L1 Black-crowned Night-Heron Nycticorax nycticorax

SWANS

NAR IND P Trumpeter Swan Cygnus buccinator

Mute Swan Cygnus olor

GEESE

Canada Goose Branta canadensis PR

Cackling Goose Branta hutchinsii hutchinsii

DUCKS

L4,f Wood Duck Aix sponsa PR

Green-winged Teal Anas crecca

L3 Blue-winged Teal Anas discors PR

Northern Shoveler Anas clypeata

L2 Gadwall Anas strepera

Mallard Anas platyrhynchos CO

L2 American Black Duck Anas rubripes

L4, f Hooded Merganser Lophodytes cucullatus

Common Merganser Mergus merganser X

L3 American Wigeon Anas americana

Northern Pintail Anas acuta

P AS Redhead Aythya americana

Ring-necked Duck Aythya collaris

Lesser Scaup Aythya affinis

P Greater Scaup Aythya marila

Harlequin Duck Histrionicus histrionicus

P White-winged Scoter Melanitta fusca

P Long-tailed Duck Clangula hyemalis

P Bufflehead Bucephala albeola

Common Goldeneye Bucephala clagula

Red-breasted Merganser Mergus serrator

VULTURES

L L3,f Turkey Vulture Cathartes aura X

HAWKS AND EAGLES

NAR NIAC L,h L3,AS,f Cooper's Hawk Accipiter cooperii PR

NAR NIAC L2, f , AS Northern Goshawk Accipiter gentilis

NAR NIAC L L2,AS,f Sharp-shinned Hawk Accipiter striatus X

NAR NIAC Red-tailed Hawk Buteo jamaicensis CO

NAR NIAC P Rough-legged Hawk Buteo lagopus

NAR SC L,h MC / AS L1,AS,f Red-shouldered Hawk Buteo lineatus

L2,f,AS Broad-winged Hawk Buteo platypterus

NAR NIAC MC AS Northern Harrier Circus cyanus PO

NAR END-R RE Bald Eagle Haliaeetus leucocephalus X

L3 Osprey Pandion haliaetus

FALCONS

NAR NIAC Merlin Falco columbarius X

HD L2 American Kestrel Falco sparverius PO

THR END P RE Peregrine Falcon Falco peregrinus anatum

PHEASANTS

Ring-necked Pheasant Phasianus colchicus

GROUSE

L L3,f Ruffed Grouse Bonasa umbellus

HD,AS Wild Turkey Meleagris gallopavo

RAILS

L1 Sora Porzana carolina PR

L L1 Virginia Rail Rallus limicola

L4 Common Moorhen Gallinula chloropus

NAR NIAC L1 American Coot Fulica americana

CRANES

Sandhill Crane Grus canadensis m

PLOVERS

L3 Spotted Sandpiper Actitis macularia PO

Ruddy Turnstone Arenaria interpes

L2 Upland Sandpiper Bartramia longicauda

P Stilt Sandpiper Calidris himantopus

Least Sandpiper Calidris minutilla

P Semipalmated Sandpiper Calidris pusilla

Willet Catoptrophorus semipalmatus

Semipalmated Plover Charadrius semipalmatus

Killdeer Charadrius vociferus CO

L2 Wilson's Snipe Gallingo gallingo X

P Marbled Godwit Limosa fedora

Black-bellied Plover Pluvialis squatarola

L4 American Woodcock Scolopax minor CO

Lesser Yellowlegs Tringa flavipes

Greater Yellowlegs Tringa melanoleuca

Solitary Sandpiper Tringa solitaria

GULLS

Herring Gull Larus argentatus X

Ring-billed Gull Larus delawarensis X

P Little Gull Larus minutus

Status
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Glaucous Gull Larus hyperboreus

P Greater Black-backed Gull Larus marinus

TERNS

NAR NIAC L4 Common Tern Sterna hirundo

NAR VUL P L1 Black Tern Chlidonias niger

NAR NIAC P Caspian Tern Sterna caspia

DOVES

Rock Pigeon Columba livia PR

Mourning Dove Zenaida macroura PR

CUCKOOS

L3 Yellow-billed Cuckoo Coccyzus americanus

RD L2,f Black-billed Cuckoo Coccyzus erythropthalmus

OWLS

L1, f, AS Northern Saw-Whet Owl Aegolius acadicus

NIAC IND Boreal Owl Aegolius funereus

L1, f Long-Eared Owl Asio otus

Great Horned Owl Bubo virgianus CO

NAR NIAC Eastern Screech Owl Otus asio

GOATSUCKERS

L1 Common Nighthawk Chordeiles minor

RD L2, f Whip-poor-will Camprimulgus vociferus

SWIFTS

RD Chimney Swift Chaetura pelagica

HUMMINGBIRDS

L3,f Ruby-throated Hummingbird Archilochus colubris PO

KINGFISHERS

RD Belted Kingfisher Ceryle alcyon

WOODPECKERS

RD Northern Flicker Colaptes auratus CO

L2,AS,f Pileated Woodpecker Dryocopus pileatus X

h L3, f Red-bellied Woodpecker Melanerpes carolinus

SC VUL P RD L1 Red-headed Woodpecker Melanerpes erythrocephalus X

Downy Woodpecker Picoides pubescens PR

Hairy Woodpecker Picoides villosus PO

L2,f Yellow-bellied Sapsucker Sphyrapicus varius

FLYCATCHERS

RD Eastern Wood Pewee Contopus virens CO

L3,f Alder Flycatcher Empidonax alnorum PO

f Yellow-bellied Flycatcher Empidonax flaviventris

Least Flycatcher Empidonax minimus PO

MC Willow Flycatcher Empidonax traillii PO

END P RE L1, f Acadian Flycatcher Empidonax virescens

Great Crested Flycatcher Myriarchus crinitus PO

L3,f Eastern Phoebe Sayornis phoebe CO

HD L3 Eastern Kingbird Tyrannus tyrannus CO

LARKS

L3 Horned Lark Eremophila alpestreis PO

SWALLOWS

L3 Cliff Swallow Petrochelidon pyrrhonota X

L4 Barn Swallow Hirundo rustica PO

L2 Purple Martin Progne subis

RD L2 Bank Swallow Riparia riparia X

L2 Northern Rough-winged Swallow Stelgidopteryx serripennis X

Tree Swallow Tachycineta bicolor PO

JAYS

Blue Jay Cyanocitta cristata PR

CROWS

American Crow Corvus brachyrhynchos PO

CHICKADEES

L4 Black-capped Chickadee Poecile atricapillus PR

P L3 Tufted Titmouse Baeolophus bicolor

NUTHATCHES

L3, f Red-breasted Nuthatch Sitta canadensis PO

White-breasted Nuthatch Sitta carolinensis PO

CREEPERS

L L2,f Brown Creeper Certhia americana X

WRENS

P L3 Carolina Wren Thryothorus ludovicianus

L3 Marsh Wren Cistothorus palustris

NAR NIAC L2 Sedge Wren Cistothorus platensis X

House Wren Troglodytes aedon PR

L3, f Winter Wren Troglodytes troglodytes PO

KINGLETS

L4,f Ruby-crowned Kinglet Regulus calendula

L2,f Golden-crowned Kinglet Regulus satrapa PO

GNATCATCHERS

L L3 Blue-gray Gnatcatcher Polioptila caerulea

THRUSHES

L3,HD,f Veery Catharus fuscescens PO

f Hermit Thrush Catharus guttatus

P Gray-cheeked Thrush Catharus minimus

f Swainson's Thrush Catharus ustulatus

MC L4,f Wood Thrush Hylocichla mustelina PR

NAR NIAC L,h L1 Eastern Bluebird Sialia sialis

American Robin Turdus migratorius CO

MIMICS
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L4 Gray Catbird Dumetella carolinensis PO

L L1 Northern Mockingbird Mimus polyglottos PO

RD L1 Brown Thrasher Toxostoma rufum PR

PIPITS

American Pipit Anthus rubescens

WAXWINGS

Cedar Waxwing Bombycilla cedrorum PO

SHRIKES

P Northern Shrike Lanius excubitor

STARLINGS

European Starling Sturnus vulgaris CO

VIREOS

L4 Yellow-throated Vireo Vireo flavifrons

Warbling Vireo Vireo gilvis X

Red-eyed Vireo Vireo olivaceus PR

Philadelphia Vireo Vireo philadelphicus PO

L3 Blue-headed Vireo Vireo solitarius

WOOD WARBLERS

f Black-throated Blue Warbler Dendroica caerulescens PO

Bay-breasted Warbler Dendroica castanea X

SC VUL L,h,P AS L1 Cerulean Warbler Dendroica cerulea

L4, f Yellow-rumped (Myrtle) Warbler Dendroica coronata PO

Yellow-throated Warbler Dendroica dominica

L1,f,HD Blackburnian Warbler Dendroica fusca

L1, f Magnolia Warbler Dendroica magnolia X

Palm Warbler Dendroica palmarum

L1,f Chestnut-sided Warbler Dendroica pensylvanica PO

Yellow Warbler Dendroica petechia CO

L L2,AS,f Pine Warbler Dendroica pinus

Blackpoll Warbler Dendroica striata

Cape May Warbler Dendroica tigrina

L L1,f Black-throated Green Warbler Dendroica virens PO

Common Yellowthroat Geothlypis trichas PR

THR P RE L1,AS,f Hooded Warbler Wilsonia citrina

SC VUL P RD / AS L1 Yellow-breasted Chat Icteria virens

L L3,AS,f Black-and-white Warbler Mniotilta varia PR

Conneticut Warbler Oporornis agilis

L2,f Mourning Warbler Oporornis philadelphia

AS Northern Parula Parula americana

L4,AS,f Ovenbird Seiurus aurocapillus PO

L2,f Northern Waterthrush Seiurus noveboracensis

L2,f American Redstart Setophaga ruticilla PO

Orange-crowned Warbler Vermivora celata

MC L1,f Golden-winged Warbler Vermivora chrysoptera

Tennessee Warbler Vermivora peregrina

L MC L1,f Blue-winged Warbler Vermivora pinus

L L1,f Nashville Warbler Vermivora ruficapilla PO

RD L1,f Canada Warbler Wilsonia canadensis

Wilson's Warbler Wilsonia pusilla m

TANAGERS

L2,AS,f Scarlet Tanager Piranga olivacea PO

CARDINALS

Northern Cardinal Cardinalis cardinalis PR

SUMMER FINCHES

Indigo Bunting Passerina cyanea PR

MC Rose-breasted Grosbeak Pheucticus ludovicianus PR

Dickcissel Spiza americana

SPARROWS

L HD L3 Grasshopper Sparrow Ammodramus savannarum PO

Lapland Longspur Calcarius lapponicus

f Dark-eyed Junco Junco hyemalis

L2 Swamp Sparrow Melospiza georgiana PO

Lincoln's Sparrow Melospiza lincolnii

Song Sparrow Melospiza melodia CO

HD L1 Savannah Sparrow Passerculus sandwichensis CO

RD L2,f Eastern Towhee Pipilo erythrophthalmus PR

Snow Bunting Plectrophenax nivalis

HD L3 Vesper Sparrow Pooecetes gramineus X

American Tree Sparrow Spizella arborea

L L1 Clay-colored Sparrow Spizella pallida

Chipping Sparrow Spizella passerina PR

RD L3 Field Sparrow Spizella pusilla PR

L2,f White-throated Sparrow Zonotrichia albicollis X

White-crowned Sparrow Zonotrichia leucophrys X

Fox Sparrow Passerella iliaca

BLACKBIRDS

Red-winged Blackbird Agelaius phoeniceus CO

HD L2 Bobolink Dolichonyx oryzivorus PR

Rusty Blackbird Euphagus carolinus

Brown-headed Cowbird Molothrus ater PR

Common Grackle Quiscalus quiscula PR

HD L3 Eastern Meadowlark Sturnella magna PR

ORIOLES

RD Baltimore Oriole Icterus galbula PR

h L3 Orchard Oriole Icterus spurius

WINTER FINCHES

Common Redpoll Carduelis flammea

Pine Siskin Carduelis pinus

L3 American Goldfinch Carduelis tristis CO

House Finch Carpodacus mexicanus CO

L2,f Purple Finch Carpodacus purpureus

L4, f Red Crossbill Loxia curvirostra

WEAVERS/FINCHES

House Sparrow Passer domesticus PO



Distrubiton:

Town of Oakville

Conservation Halton

Job No: Project Name:

Report No:

Date:

Inspector:

Inspection Conducted:

Prior to forcasted rainfall event

During rainfall event

After rainfall event

Erosion Control Structures

Overall Performance: Unacceptable Poor Good Excellent

Specific Areas of Concern/Comments:

Action Required: Yes No

If yes, please stipulate:

Evidence of Sediment Accumulation

Sedimentation > 60% full Yes No

Specific Areas of Concern/Comments:

Action Required: Yes No

If yes, please stipulate:

Downstream Natural Area

Overall Performance: Unacceptable Poor Good Excellent

Evidence of Sediment Deposition: Yes No

If yes, please specify:

Action Required: Yes No

Specific Areas of Concern/Comments:

EROSION & SEDIMENTATION

SAMPLE WEEKLY INSPECTION REPORT
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? Northern Short-tailed Shrew Blarina brevicauda 11 2,5 2 2 2 2 2 2 2 2 2 2 2

1 Coyote Canis latrans 11 1,2,5,3 1,2,3 1 1 2 2 1,2 1 1 1 1 1 1,2 1 1 2 1,2 1,2 1,2 1,2 1,2 2 1 1 1 1,2 1,2 1,2 2 1

3 Beaver Castor canadensis 11 2 2 2

5 Star-nosed Mole Condylura cristata 11 2 2 2 2 2 2 2 2 2

1 Virginia Opposum Didelphis virginiana 11 1,2,5,3 1,2,5,3 1 2,5 1 1 1 1 1,5 1 2 2 1 1

1 Big Brown Bat Eptesicus fuscus 11 2,5 2 2 2 2 2 2 2

AS 2 Porcupine Erethizon dorsatum 11

1 Silver-haired Bat Lasionycteris noctivagans 11 2 2 2 2 2 2 2

1 Eastern Red Bat Lasiurus borealis 11 2 2 2 2 2 2 2 2

1 Hoary Bat Lasiurus cinereus 11 2 2 2

3 European Hare Lepus europaeus 11 2 2 2

2 Woodchuck Marmota monax 11 1,2,5,3 1,2 1 1 2 1 1 1 1 1,2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1,2 1 1 1 2 1,2 1 1,2 1 1 1 1

1 Striped Skunk Mephitis mephitis 11 1,2,4,5 1,2,5 1 1 1,2,5 1 1 1,2 1 2 1 1,2,5 1 1 1,2 2 2 1 1,2 1 1,2 1,2 1,2 2 1,2 1,2,4 1,2 1,2 1

2 Meadow Vole Microtus pennsylvanicus 11 1,2,5 1,2,5 1 1 2,5 1 1 2 1,2 1 1 1 1 1 1,2,5 1 1,2 1,2 1,2 1,2 1,2 1 1,2 1 1,2 1,2 1,2 2 1,2 1 1,2 1 1 1,2 1,2 1,2 1 1

1 House Mouse Mus musculus 11 2,5 2,5 2 2 2 2 2 2 2

2 Ermine Mustela erminea 11 2 2 2

2 Long-tailed Weasel Mustela frenata 11 2 2 2

2 Mink Mustela vison 11 2,5 2,5 2,5

1 Little Brown Bat Myotis lucifugus 11 5

P?* 1 Northern Long-eared Bat Myotis septentrionalis 11

1 White-tailed Deer Odocoileus virginianus 11 1,2,4,5,3,6 1,2,5,3,6 1 1 1,2,5,6 1 1,3 1,2 1 1,2,3 1 1 1 1 1 1 1,2,5,3 1 1,2,3 1,2,3 1,2,3 1,2,3 1,2 1,2,3 1 1 1,2,3 1 1,2,3 1,2 1,2 1,2 1 1,2,4 1 1,2 1,2 2 1

3 Muskrat Ondatra zibethicus 11 1,2,5,3,13 1,2 1,2 5 1,2 1 2 1 1 13

2 White-footed Mouse Peromyscus leucopus 11 1,2 2 2 1 1

2 Deer Mouse Peromyscus maniculatus 11 1 1 1 1 1 1 1 1 1 1 1 1 1

1 Raccoon Procyon lotor 11 1,2,4,5,3,14 1,2,5,3 1 1 2,5 1 1 2 1,2 1 1 1 1 1 1 1,2,5 1 1 1,2 1 1 1,2 1,2 1 1,2 1 1 1,2 1,2 1 1 1,2 1,2,4,14 1 1 1,2,14 1,2 1,2 1 1

1 Norway Rat Rattus norvegicus 11 2,5 2 2

2 Gray Squirrel Sciurus carolinensis 11 1,2,5,3,14 1,2,5,3 1 1 1,2,5 1 1 1,2 1 1,2 1 1 1 1 1,2,5 1 1,2 1,2 1,2 1,2 1 1,2 1,2 2 1,2 1,2 1,2 1,2,14 1 1,2,14 1,2 1,2

3 Masked Shrew Sorex cinereus 11 2,5 2 2 2 2 2 2 2 2 2 2

3 Smoky Shrew Sorex fumeus 11 2 2 2 2 2 2

3 Pigmy Shrew Sorex hoyi 11

2 Eastern Cottontail Sylvilagus floridanus 11 1,2,5 1,2,5 1 1 2,5 1 1 2 1,2 1 1 1 1 1,2,5 1 1 1,2 1,2 1,2 1,2 2 1,2 1 1 1,2 2 2 2 2 1,2 1 1,2 1 1,2

2 Eastern Chipmunk Tamias striatus 11 1,2,5,3,14 2,5,3 2,5 2 2 1,2 1,2 1,2 1 1,2 1 2 2 1 1 2 1,2,14 1,14

2 Red Squirrel Tamiasciurus hudsonicus 11 1,2,14 2 2 1 1 14 14

1 Red Fox Vulpes vulpes 11 1,2,5,6 1,2,5,6 1 1 2,5,6 1 1,2 1 1 1,2 1 1,2 1,2 1,2 1,2 1 1,2 1 2 2 2 1,2 1,2

3 Meadow Jumping Mouse Zapus hudsonius 11 2,5 2 2 2 2 2 2 2 2 2 2

* P? Currently identified as S3? based on NHIC Website

AS described by TRCA (2003) as a moderately area sensitive species

Sources:

1 NRSI 2002-4 7 SNC-Lavalin Ferrovial 1999

2 LGL 2000 8 Ecoplans 1995

3 MNR 2003 9 Lamond 1994

3a Varga 1998, 2002 in MNR 2003 10 MNR 2000

3b Goodban 1998, 1999 in MNR 2003 11 Dobbyn 1994

3c Crins 1981 in MNR 2003 12 MNR 1989

4 Philips Engineering Ltd.  2000 13 Conservation Halton 2002

5 Stantec et al., 2002 14 MMM 2003

6 Geomatics 1993 15 Holmes et al 1991

Status/Rank

LIST OF MAMMALS KNOWN FROM THE NORTH OAKVILLE SUBWATERSHED STUDY AREA

Fourteen Mile Creek

Sixteen Mile Creek Morrison Creek Joshua's CreekShannon's Creek Munn's Creek
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Appendix JJ 

 

Environmental Implementation Report – Contents 

 

General 

 

The Environmental Implementation Report (EIR) is to provide the link between the Management Strategy 

developed in the Subwatershed Study and Draft Plan submissions.  The EIR must demonstrate how the 

submissions conform to the overall Management Strategy.  As well, the EIR should be developed in the 

context of the Secondary Plan and conform to the planning policy requirement set out. 

 

This Appendix provides an outline of the scope of the EIR and a summary of the content.  

 

As indicated in Section 7.4.1.2 and illustrated in Figure 7.4.2, EIR reports should be developed for the 

areas denoted.  This enables the development of an approach that meets the specific requirements of a 

specified area with regard to local terrestrial and aquatic conditions from a land use and servicing 

requirements.  It also reduces the chance of the development of one area placing undue environmental 

protection and/or stormwater management requirements on adjacent properties. 

 

 

EIR Content Requirements 

 

• Introduction – Overview of goals, objectives and targets to be met as outlined in Management 

Strategy. 

 

 

• Background – Description of study area covered in EIR in the context of North Oakville: 

- Streams 

- Linkages 

- Geology and Hydrogeology 

- Topographical depressions, hydrologic features 

 

 

• Site Specific Investigation of Features 

- Investigate and summarize existing features and characteristics (site investigation):  terrestrial, 

geological, hydrological, and hydrogeological  

- Refine stream buffer requirements as based upon Management Strategy 

- Refine management approach as identifies in management strategy 

- Identify any potential for inclusion of SWM facility (where applicable) 

- Identify specific areas (geological and hydrogeological) for protection and preservation 

- Locate and survey boundaries of the Cores 

 

 

• Carry out hydrologic analysis 

- Confirm pre-development conditions 

- Develop post-development modeling (hydrologic) 

- identify SWM quantity requirements (post development to targets) 

 

 

• Carry out hydraulic analysis 
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- Refine hydraulic model to reflect more detailed mapping 

- Floodlines to be updated and reviewed/approved by Conservation Halton 

 

 

• Fluvial geomorphology 

- Field work and analysis to refine meander belt 

- Develop corridor width based upon Section 7.4.3.1 and Figure 6.3.15a, 6.3.15b 

 

 

• Hydrology and Hydrogeology 

- Field work to identify and further characterize groundwater discharge (to surface water) locations 

- Identify and characterize  areas of recharge within study area including stream corridors  

- Refine recharge targets for water balance as discussed in Section 2.4.4.2 

- Identify any protection area along stream corridors for recharge/discharge function protection 

- Identify opportunities and means of maintaining water balance (recharge) 

- Identify monitoring locations and develop monitoring plan in context of north Oakville 

monitoring strategy 

 

 

• Riparian corridor refinement 

- Map corridor along stream to include: 

- Refined floodlines (Regional or 1:100yr) 

- Geomorphologic corridor as per Figure 6.3.15a 

- Environmental setback as outlined in Section 7.4.3.2 

- Hydrogeologic protection areas as discussed in this appendix 

- Finalize corridor based upon the greatest of those listed in this section 

 

 

• Linkages 

- Refine and delineate linkages in accordance with Management Strategy 

 

 

• Develop the approach needed for Stormwater Management to meet the targets set in the 

Management Strategy 

- Identify requirements for peak flow control 

- Develop water quality control approach as outlined in Section 6 of the report. 

- Develop an approach for recharge in accordance with discussion in Section 7.4.4.2 
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• Drainage and SWM Plan 

- The overall approach to drainage and SWM is to be described in a Drainage and SWM 

description and illustrative plan developed. 

 

 

• Stream Rehabilitation 

- Riparian corridor enhancement and/or stream enhancement to be outlined 

- Ensure that identified streams are included (red hatched) see Figure 6.3.13 

 

 

• Road Crossings 

- Conceptual plans to be provided for any service crossings (road, sanitary water) to demonstrate 

environmental feature protection and enhancement 

- This is to include cores, corridors and streams 

 

 

• Watercourse relocation or deepening (Blue Streams) 

- Provide a functional design for any stream relocation or deepening to demonstrate that it provides 

(and enhances) the function of the existing stream corridor. 

- Work is to be carried out to meet the Comprehensive Fisheries Compensation Plan (CFCP) 

requirements of DFO. 
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REPTILES

Common Snapping Turtle Chelydra serpentina 10,9 1,2,3 1,2,3 1 2 3

Midland Painted Turtle Chrysemys picta marginata 10, 9 1,2,5,3 1,2,3 1 2 1,2,3 3 1,3 1 3 3 1,2,3 2,3 1 1,2 1 2 2

SC VUL P Wood Turtle Glyptemys  insculpta 12

L,h s Northern Ring-necked Snake Diadophis punctatus edwardsi 10,12,9 2

P? Blanding's Turtle Emydoidea blandingii 10

SC P Northern Map Turtle Graptemys geographica 10,12

SC P,L s Eastern Milksnake Lampropeltis triangulum 10,9 2,5 2 2 2 2

s Northern Watersnake Nerodia sipedon sipedon 10,9

Smooth Greensnake Opheodrys vernalis 10,9

Dekay's Brownsnake Storeria dekayi 10,9 1,2,5 1,2 1 2 2 2

Northern Red-bellied Snake Storeria occipitomaculata occipitomaculata 10,9 2,5 2 2 2 2 2 2 2

SC P,L,h s Northern Ribbonsnake Thamnophis sauritus septentrionalis 10 2,3 2 2

Eastern Gartersnake Thamnophis sirtalis sirtalis 10,9 1,2,5,3,14 1,2,5 1 1,2,5 1 2 1,2 1 1 1 1 1 1 1,2,5,3 1 1 1,2 1,2 3 1 1,2,3 1 1,3 2,14 1,2 1 1,2,14 1 1 1 2

AMPHIBIANS

THR P HD Jefferson Salamander Ambystoma jeffersonianum 10

P Jefferson x Blue-spotted Salamander Complex Ambystoma jeffersonianum - laterale "complex" 10

P Jefferson x Blue-spotted Salamander Polyploids Ambystoma jeffersonianum - laterale polyploids 10

L HD,s Blue-spotted Salamander Ambystoma laterale 2

HD,s Spotted Salamander Ambystoma maculatum 10,9 2,3,13 3,13 3,13 3 3 3 2 2

American Toad Bufo americanus 10,9 1,2,5,3,13 1,2,3,13 1 2,3,13 1,3 2 1,2,3 1 1 1 1 1 1,2,5,3 1,2,3 1,2 2 2 2 1,2,3 2 1,2,3 2 2 1,2 3 1,2,3,13 1 1,2 2,3,13 3,13

s Tetraploid Gray Treefrog Hyla versicolor 10,9 1,5,3,13 1 5,3,13 1 1,2,3 1,2,3 1 2,3 3 1 1,3 3 1,2,3 2 2

MR Common Mudpuppy Necturus maculosus 10

HD,s Red-spotted Newt Notophthalmus viridescens viridescens 10,9 3 3 3 3 3 3

Eastern Red-backed Salamander Plethodon cinereus 10,9 1,2,5,3,13 1,2,13 1 2,13 1 1,2 1,2 1 1 1 2 2

s Northern Spring Peeper Pseudacris crucifer 10,9 1,2,5,3,13 1,2,5,3,13 1,2,5,3,13 3 1,3 1,2,3 1 1,2,3 3 1,3 1 3 1,5,3 1,2,3 1,2,3 1,2,3 1,2,3 2 1,2,3 2,3 1,2,3 2 1,2,3 1,2,3 1,3 1,2,3,13 1,2 2,3 1,2,3,13 3,13 13

MR Western Chorus Frog Pseudacris triseriata 10,9 1,2,5,3,13 1,2,3 1 2,3 1,2,3 3 3 3 1,2,5,3 1 3 3 1,2,3 1,2,3 1 1 3 1,2,3 1,2,3 1,3 1,2,3,13 1 2 1,3,13 3,13 13

American Bullfrog Rana catesbeiana 10 1,3 1,3 1

Green Frog Rana clamitans 10,9 1,2,5,3 1,2,3 1 1,2,3 3 3 3 1,2,3 3 1 1 3 1,3 1 3 3 3 1,2,3 1 3 3 3 2,3 3 1,2,3 1,2 3 3

Pickerel Frog Rana palustris 10,12

Northern Leopard Frog Rana pipiens 10,9 1,2,5,3,13 1,2,3 1 2 1 3 1,2,3 1 1 1 1 1 1 1,2,5,3 1 1 3 1,2 3 2 1,2,3 1 1,2,3 1,2,3 2 2 2,3 1,2,3,13 1,2 1,2,3 2,3 3

HD,s Wood Frog Rana sylvatica 10,9 1,2,5,3 1,2,3 1 2 3 2 2,3 2,3 3 3 2,3 2 2,3 3 2,3 2 2 2 2 2 2 2

* s described by TRCA (2003) as rare or uncommon in Site District 7E4 and have experienced declines in the site district 

HD described by TRCA (2003) as being moderately to highly habitat dependant

MR described by TRCA (2003) as being moderately to highly resrtricted in mobility

Sources:

1 NRSI 2002-4 7 SNC-Lavalin Ferrovial 1999

2 LGL 2000 8 Ecoplans 1995

3 MNR 2003 9 Lamond 1994

3a Varga 1998, 2002 in MNR 2003 10 MNR 2000

3b Goodban 1998, 1999 in MNR 2003 11 Dobbyn 1994

3c Crins 1981 in MNR 2003 12 MNR 1989

4 Philips Engineering Ltd.  2000 13 Conservation Halton 2002

5 Stantec et al., 2002 14 MMM 2003

6 Geomatics 1993 15 Holmes et al 1991

LIST OF HERPETOFAUNA KNOWN FROM THE SUBWATERSHED STUDY AREA

Fourteen Mile Creek

Sixteen Mile Creek Morrison Creek Joshua's CreekMunn's CreekShannon's CreekStatus/Rank
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 APPENDIX KK 

 STORMWATER MANAGEMENT FACILITY MONITORING PROTOCOL 

  TOWN of OAKVILLE 

  

1.0 Purpose 

 

The Town of Oakville often requires the construction of a stormwater management facility or pond as 

part of land development activities to control flow rate or improve water quality of stormwater runoff 

from the development. A servicing agreement between the Town and the land developer outlines the 

conditions and timing for the Town to assume responsibility for the facility. One of the conditions is 

that the developer carries out a monitoring program. This protocol outlines the details of an acceptable 

monitoring program to be carried out by the land developer. The three main purposes of the program 

are as follows: 

 

1. To certify that the pond construction conforms to the approved plans and functions as 

per the design report. (Is it built as designed?). See Design Conformance Monitoring. 

 

2. To ensure pond performance in removing pollutants and routing flows conforms to 

the guidelines used in design. (Does it operate as designed?). See Performance 

Monitoring. 

 

3. To ensure that the pond is maintained during the maintenance and post construction 

monitoring period. (Is it turned over to the Town in good condition?). See 

Maintenance Monitoring. 

 

Each of the purposes is realized through different, though related, aspects of the monitoring 

program. 

 

2.  Timing 

 

Two time periods are important for consideration in monitoring: 

 

Construction Period: This is defined as the period following pond construction, during which the land 

draining to the facility is under development, with active construction activities underway, and land 

exposed. During this period, erosion and sediment control programs are important in protecting 

downstream facilities (i.e. sewers, ponds and receiving waters) from excessive sediment loads. This 

period is often specified in the servicing agreement as two or three years. If the active construction 

period is extended beyond the time specified in the servicing agreement, the Town may extend the 

start of the post construction monitoring period. 

 

Post-Construction Period: This period shall be considered to start after the construction period 

specified in the agreement is complete. This is expected to be the period after the catchment area has 

been developed and construction activities completed and land stabilized with vegetation.  The post 

construction period shall be as specified in the servicing agreement (usually two years) and follow the 

construction period. Following the post-construction monitoring period, the municipality will assume 

the operation of the facility from the property developer, subject to conditions being met in the 

servicing agreement and in this Protocol.  

 

3. Design Conformance Monitoring 
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This type of monitoring results in a certificate that the pond construction details are as designed, with 

exceptions only as agreed upon by the Town and the consultant for the developer and duly noted on 

as-built plans. This step is usually completed as soon as construction is complete. 

 

The certificate shall include statements to the effect that the following conforms to design: 

- all materials used in construction 

- the facility volume, bottom elevation, berm elevations, outlet(s) elevations 

- sediment forebay features 

- inlet and outlet structures elevations and orifice sizes,  

- operation of moveable control elements  

- flow splitting structures to divert high flows 

- emergency spillways 

- landscaping including paths 

- security aspects such as fencing, grates on sewers and underground control chambers; 

warning signs 

- wetland plantings 

 

The above is intended to be examples of the items to be checked by the consultant prior to issuing a 

Design Conformance Certificate. An inspection and physical survey following construction, along 

with the inspections during construction are usually sufficient to determine that the pond is built as 

designed and will function as designed. 

 

4. Performance Monitoring 

 

Performance monitoring is needed to ensure that hydraulic and pollutant removal performance is 

acceptable. Information collected can be used to require alteration of the operations to improve 

performance such as: 

- indicate the need for maintenance 

- indicate changes to the hydraulic operation to modify extended detention times, or raise 

or  

 lower the wet pool elevations 

- alter inlet flow splitting structures  

- indicate need for remedial measures to reduce loadings upstream. 

 

Also the information will be used to assist in characterizing urban runoff in Oakville, add to the 

knowledge of pond performance and operating characteristics, and identify the need to modify design 

guidelines for future pond construction. 

 

The following monitoring is required: 

 

A. Flow splitter/diversion structure (if present) - flow at which diversion to the quantity control 

pond or bypass of the quality control pond initiates.  

- this must be determined for at least one event, to confirm diversion structure setting. 

Repeat if diversion structure modified. 

 

Timing. Any time after pond is constructed   

 

B. Quantity Control Ponds, i.e. flood control ponds, which are separate from quality control 

ponds. 
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- flow measurements at inlet and outlet, and pond elevation, for at least one event 

with flow, to confirm pond operation. Repeat if outlet settings or structures modified. 

 

Timing. Any time after pond is constructed 

 

C. End-of-Pipe facilities, i.e. water quality control ponds, extended detention ponds ,multi-

objective water quality/quantity control ponds infiltration basins, filters. 

- flow measurements at inlet and outlet for three (3) rainfall induced runoff events per 

year for two years (six samples total) 

- pond elevation during the events 

- a flow proportioned composite sample for the same events at the inlet and outlet, 

analysed for the parameters below. If more than one outlet, samples are to be taken 

for the outlet that takes the lower flows (as opposed to the flood overflow outlet or 

emergency overflow spillway). 

- operational record for events, including draw down period for the pond  

- results calculated as percent reduction in pollutants for all parameters. 

 

Parameters. Composite samples shall be analysed for the following parameters: 

Total suspended solids, total phosphorus, total Kjeldahl nitrogen, ammonia 

nitrogen, nitrate and nitrite nitrogen (combined), biochemical oxygen 

demand, chloride, metals (cadmium, chromium, copper, iron, lead, nickel 

and zinc). 

 

Timing. After post construction (catchment fully developed, with undeveloped land stabilized 

with vegetation), and prior to assumption. 

 

 

E. Rainfall Data 

- continuous rainfall data must be provided with the flow data, from a gauge within five (5) 

km of the catchment. 

 

5. Maintenance Monitoring 

 

Maintenance shall be carried out by the Developer for the construction and post construction 

periods, until the facility is assumed by the Town. The following is a suggested list of 

maintenance inspection items:  

- flow splitting, and inlet and outlet structures free from clogging 

- litter build up in ponds 

- oil sheen or evidence of industrial spill 

- safety and security features in good order, ie. fencing, warning signs, gratings 

secure 

- erosion of berms, vegetation healthy 

- wetland vegetation need replanting 

- sediment build-up in forebay. 

- free operation of moveable control elements 

- filtration and infiltration media not clogged; pretreatment sediment removal device 

need for maintenance 

 

Sediment Build-up. The amount of sediment in the water quality pond and sediment fore-bay 

shall be monitored annually. Sediment buildup in the construction period could be a problem 
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if construction site erosion and sediment control programs are inadequate. If the sediment 

accumulation in the forebay at the end of the post construction monitoring period is 50% or 

more of the expected amount requiring removal identified in the design report, then the 

developer shall remove the sediment. In the absence of a specified amount for sediment, then 

a loss of 5% of the pond wet-pool volume shall be considered as the point sediment 

maintenance is needed.  Prior to removal, the Developer shall ensure samples are taken to 

identify if special handling or disposal requirements apply (refer to Ontario Regulation 347 

Waste Management, Environmental Protection Act, and Guideline for Use at Contaminated 

Sites in Ontario, MOEE, June 1996). General guidance on sediment removal can be found in 

“Stormwater Management Facility Sediment Maintenance Guide”, (SWAMP/TRCA, 1999). 

This guide expands on procedure for removing sediments from SWM ponds; includes method 

for determining sediment removal timing; sediment characteristics and disposal; 

methodologies for removal; and the costs of removal. 

 

Timing. Maintenance inspections should be initially frequent after major storms in the first 

year and seasonally thereafter, as determined by experience. Maintenance 

monitoring should be carried out during the entire construction and post 

construction period. 

 

6.  Reporting 

 

Prior to assumption, the Developer shall submit a report to the Town including the following: 

 

- A statement certifying that the pond is built as designed, listing any 

differences from the design brief 

 

-  Performance monitoring results comparing actual performance to design 

basis 

 

-  Operational changes made to the hydraulic structures to modify flow rates. 

 

-  Record of maintenance inspections and activities 

 

- Recommendations for operational improvements, maintenance frequency 

and design improvements if any. 

 

  -  Sediment build-up and removal record, including recommended disposal 

method. 
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Least Skipper Ancyloxypha numitor 15

P Delaware Skipper Anatrytone logan 15

Pipevine Swallowtail Battus philenor 15

Meadow Fritillary Boloria bellona 15 1 1 1 1 1 1 1 1 1 1 1 1 1

Silver Bordered Fritillary Boloria selene myrina 15

Arctic Skipper Carterocephalus palaemon 15

Spring Azure Celastrina ladon 15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Common Wood-nymph Cercyonis pegala 15 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Common Ringlet Coenonympha tullia 15

Orange Sulphur Colias eurytheme 15 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Clouded Sulphur Colias philodice 15

SC Monarch Danaus plexippus 15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Northern Pearly-eye Enodia anthedon 15 1 1 1 1 1

Silver-spotted Skipper Epargyreus clarus 15

Dreamy Duskywing Erynnis icelus 15

Juvenal's Duskywing Erynnis juvenalis 15

Colombine Dusky Wing Erynnis lucilius 15

Baltimore Checkerspot Euphydryas phaeton 15

Dun Skipper Euphyes vestris 15

Variegated Fritillary Euptoieta claudia 15

Little Yellow Eurema lisa 15

Eastern Tailed Blue Everes comyntas 15

Leonard's Skipper Hesperia leonardus 15

Fiery Skipper Hylephila phyleus 15

American Snout Libytheana carinenta 15

Viceroy Limenitis archippus 15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

White Admiral Limenitis arthemis 15

Red-spotted Purple Limenitis arthemis astyanax 15

Bronze Copper Lycaena hyllus 15

American Copper Lycaena phlaeas 15 1 1 1 1 1 1 1

Little Wood Satyr Megisto cymela 15

Mourning Cloak Nymphalis antiopa 15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Milbert's Tortoiseshell Nymphalis milberti 15

Compton Tortoiseshell Nymphalis vaualbum 15

Canadian Tiger Swallowtail Papilio canadensis 15

Eastern Tiger Swallowtail Papilio glaucus 15 1 1 1 1 1 1 1 1 1 1 1

Black Swallowtail Papilio polyxenes 15 1 1 1 1 1

Spicebush Swallowtail Papilio troilus 15

P Common Sootywing Pholisora catullus 15

Pearl Crescent Phyciodes tharos 15 1 1 1 1 1 1 1

Mustard White Pieris oleracea 15

Cabbage White Pieris rapae 15 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

VUL P West Virginia White Pieris virginiensis 15

Hobomok Skipper Poanes hobomok 15

Broad-winged Skipper Poanes viator 15

Long Dash Skipper Polites mystic 15

Crossline Skipper Polites origenes 15

Peck's Skipper Polites peckius 15

Tawny-edged Skipper Polites themistocles 15

Eastern Comma Polygonia comma 15

Question Mark Polygonia interrogationis 15 1 1 1 1

Grey Comma Polygonia progne 15 1 1 1

P Little Glassywing Pompeius verna 15

Banded Hairstreak Satyrium calanus 15

P Hickory Hairstreak Satyrium caryaevorum 15

Striped Hairstreak Satyrium liparops 15

Eyed Brown Satyrodes eurydice 15

Aphrodite Fritillary Speyeria aphrodite 15

Great Spangled Fritillary Speyeria cybele 15

Northern Cloudywing Thorybes pylades 15

European Skipper Thymelicus lineola 15

Red Admiral Vanessa atalanta 15 1 1 1

Painted Lady Vanessa cardui 15

American Painted Lady Vanessa virginiensis 15

Northern Broken-dash Walengrenia egeremet 15

Status/Rank

LIST OF BUTTERFLIES KNOWN FROM THE NORTH OAKVILLE SUBWATERSHED STUDY AREA

Fourteen Mile Creek

Sixteen Mile Creek Morrison Creek Joshua's CreekShannon's Creek Munn's Creek



 

 

 

APPENDIX LL:  STEP-BY-STEP PROCEDURE FOR CALCULATING STORMWATER 

QUALITY TARGETS AND EVALUATING THE EFFICIENCY OF CONTROL 

MEASURES 

 

Table LL-1:  Reference Table for Scenarios 

 Runoff Coefficient    Event Mean Conc. 

Land Use 

Type 

Impervious 

Area % 

Runoff 

Coefficient 

Pervious 

Area % 

Runoff 

Coefficient 

Combined 

Runoff 

Coefficient 

Suspended 

Solids - 

mg/L 

Total 

Phosphoru

s mg/L 

Wetland 1 0.95 99 0.1 0.109 10 0.12 

Agriculture 3 0.95 97 0.275 0.295 100 0.2 

Woodlot 3 0.95 97 0.15 0.174 70 0.2 

Residential 

Low Dens. 

30 0.95 70 0.25 0.460 91 0.36 

Residential 

Med. Dens. 

50 0.95 50 0.3 0.625 91 0.36 

Ind/Comm 80 0.95 20 0.3 0.820 70 0.3 

 

The area being developed has the following characteristics before application of controls; 

 

 

Table LL-2:  Implementation Example 

 Runoff Coefficient  

Land Use Type Impervious 

Area % 

Runoff 

Coefficient 

Pervious 

Area % 

Runoff 

Coefficient 

Combined 

Runoff 

Coefficient 

Area - 

ha 

Pre-development 

Agriculture 3 0.95 97 0.275 0.295 100 

Post-development – uncontrolled 

Residential Med. 

Density 

50 0.95 50 0.3 0.625 70 

Ind/Comm 80 0.95 20 0.3 0.820 30 

 

Step 1. Calculate Runoff Volume 
 

Runoff volume (1000 m
3
)  

 = Area (ha) x runoff coef. (fraction) x annual rainfall (mm) / 100  

 

Runoff volume (pre-development)  

= 100 x 0.275 x 785 /100  

= 231.8 m
3
 (1000s) 

 

Step 2. Calculate Total Phosphorus Target 

 

Target based on predevelopment load from the area to be developed. 

 

Total phosphorus event mean concentrations (EMC) for different land uses can be found in the 

Table LL-1.  



 

 

 

 

Total P Load (pre-development) (Kg/year)  

=  Runoff volume (1000 m
3
) x TP EMC (mg/L) 

= 231.8 x 0.20 

= 46.4 Kg/year 

= Total Phosphorus target 

 

Step 3. Calculate Post Development Runoff Volume and TP Load 

 

Using the same calculations as for Step 1 and step 2, for each type of land use. The table below 

shows the result. 

 

Table LL-3:  Summary of Results 

Post-development – 

uncontrolled 

Combined 

Runoff 

Coefficient 

Area - ha Runoff 

Volume – 

1000 m
3
 

Total 

Phosphoru

s EMC 

mg/L 

TP Load 

-Kg/Year 

Amount 

over 

Target 

Kg/Year 

Residential Med. 

Density 

0.625 70 343.4 0.36 123.6  

Ind/Comm 0.820 30 193.1 0.3 57.9  

Total  100 536.5  181.6 135.2 

 

The total load of 181.6 Kg/year is 135.2 Kg/year above the target load. The load reduction target 

then is 135.2 Kg/year 

 

Step 4. Account for Infiltration Measures (Best Effort) 
 

Infiltration volume  

=  area (ha) x infiltration (mm of runoff)   

= 100 x 17 / 100 

=  17 (1000 m
3
) 

 

Recalculate TP load assuming all infiltration is from residential areas (other assumptions are 

possible). 

 

Load reduction   

=   Volume reduction (1000 m
3
) x EMC (mg/L) 

=    17 x 0.36 

=    6.1 Kg/Year 

 

It is assumed that this measure accounts for water that flows into deeper aquifers and/or shallow 

aquifers that contribute to baseflow. Specific measures need to be constructed to achieve this. 

 

Step 5. Account for Surface Retention Water Loss 

 

Water retained on the surface through on-site source control and conveyance controls by: 

• downspout disconnection  to grassed surfaces 

• routing runoff over grassed swales and open ditches 

 



 

 

 

The assumption is that most of the water that is retained on the surface will percolate into the 

surface soils only and be lost as evapotranspiration. This amount of water loss can be accounted 

for by reducing the runoff coefficient or fraction of impervious area that is connected to piped 

drainage systems. 

 

The reference table above indicates runoff coefficients for different land uses. The pervious areas 

in developed areas are assumed to have runoff coefficients of 0.25 to 0.3 which accounts for the 

relatively tight soils in this area. This is much lower than the runoff coefficients for impervious 

areas of 0.95.  

 

In this example, we will assume that 50 % of the residential area can be redirected to the surface, 

primarily by disconnecting downspouts. However to be conservative, we will assume that only 

one half of this flow can be retained on the surface, effectively making the reduction only 25%. 

 

We will also assume that the commercial industrial impervious area can be reduced by 10%, with 

the same assumption effectively reducing the impervious area by 5%.  

A recalculated runoff coefficient with these assumptions accounts for the reduced loadings of 

Total Phosphorus. 

 

Table LL-4:  Runoff Coefficient Recalculation 

Land Use 

Type 

Impervious 

Area % 

Surface 

Retention 

% 

Effective 

Imperv. 

Area % 

Runoff 

Coefficient 

Pervious 

Area % 

Runoff 

Coefficient 

Combined 

Runoff 

Coefficient 

Residential 

Med. Density 

50 25 37.5 0.95 50 0.3 0.506 

Ind/Comm 80 10 75 0.95 20 0.3 0.773 

 

Load reduction accounted for by recalculating runoff volume and TP load as in step 3. 

 

Effective reduction of load - 26.8 Kg/year 

 

Cumulative reduction =  33.0 Kg/ year 

  

Step 6. Account for Stormwater Management Pond (TSS target reduction) 

 

A stormwater management pond needs to be designed to meet total suspended solids (TSS) load 

targets for the protection of fisheries.  

 

For developments in 14 Mile Creek and East Morrison Creek a Level 1 reduction is required and 

for the rest, a level 2 reduction is required. 

 

The TSS and total phosphorus reductions expected are as follows: 

 

Level Total 

Suspended 

Solid 

Removal % 

Total Phosphorus 

Removal % 

Enhanced Fishery Protection - Wet 80 65 



 

 

 

Pond Level 1  

Normal Fishery Protection - Wet 

Pond Level 2 

70 57 

 

We will assume in this example that the development is on Joshua Creek and thus only requires a 

Level 2 pond with 70% TSS removal efficiency and 57% TP removal efficiency. 

 

Pond removal calculation 

 

Load to pond  

= Uncontrolled load – cumulative reduction from other measures 

= 181.6 – 33.0  

=  148.6 Kg/year 

 

TP removal in pond (level 2)   

= Load to pond x efficiency of removal 

= 148.6 x 57/100  

= 84.7 Kg/year 

 

Cumulative reduction  

= 84.7 + 33.0 

= 117.7 Kg/year 

 

This is short of the target reduction of 135.2 Kg/year by 17.5 Kg/year 

 

Step 6b – recalculation of step 6 with upgraded pond 

 

If the pond is upgraded to a level 1 pond for enhanced removal of both TSS and TP, the removal 

increases: 

 

TP removal in pond (Level 1)  

= 148.6 x 65/100 

=  96.6 Kg/year 

 

Cumulative reduction  

= 96.6 + 33.0 

= 129.6Kg/year 

 

This is short of the target reduction of 135.2 Kg/year by only 5.7 Kg/year (or about 4%). The 

procedure could be repeated with minor improvements in infiltration or surface retention or by 

assuming that the source controls will have a quantifiable effect that would allow the target to be 

met. 

    

Table LL-5:  Implementation Example – Calculations 

 Runoff Coefficient  

Land Use Type Imperviou

s Area % 

Runoff 

Coefficient 

Pervious 

Area % 

Runoff 

Coefficient 

Combined 

Runoff 

Coefficient 

Area - ha 

Pre-development       

Agriculture 3 0.95 97 0.275 0.295 100 



 

 

 

Table LL-5:  Implementation Example – Calculations 

 Runoff Coefficient  

Land Use Type Imperviou

s Area % 

Runoff 

Coefficient 

Pervious 

Area % 

Runoff 

Coefficient 

Combined 

Runoff 

Coefficient 

Area - ha 

Post-development - uncontrolled      

Residential Med. Density 50 0.95 50 0.3 0.625 70 

Ind/Comm 80 0.95 20 0.3 0.820 30 

       

Step 1 and 2       

Runoff Volume 

calculation 

with Annual Rainfall 785 Mm   

Annual TP Load Calculation      

Pre-development Combined 

Runoff 

Coefficient 

Area - ha Runoff 

Volume - 

1000 m3 

Total 

Phosphorus 

EMC mg/L  

TP Load -Kg/Year 

(Target) 

Agriculture 0.295 100 231.8 0.2 46.4  

       

Step 3 Post-development 

– uncontrolled 

Combined 

Runoff 

Coefficient 

Area - ha Runoff 

Volume - 

1000 m3 

Total 

Phosphorus 

EMC mg/L  

TP Load -Kg/Year 

Residential Med. Density 0.625 70 343.4 0.36 123.6 Amount over 

Target 

Kg/Year 

Ind/Comm 0.820 30 193.1 0.3 57.9  

Total  100 536.5  181.6  

      135.2 

       

Step 4       

Infiltration    17 Mm   

Infiltration Volume  100 17.0 1000 m3   

       

Post-developmet - Runoff 

volume reduced by 

infiltration target 

Combined 

Runoff 

Coefficient 

Area - ha Runoff 

Volume - 

1000 m3 

Total 

Phosphorus 

EMC mg/L  

TP Load -Kg/Year 

Residential Med. Density 0.625 70 326.4 0.36 117.5 Amount over 

Target 

Kg/Year 

Ind/Comm 0.820 30 193.1 0.3 57.9  

Total  100 519.5  175.5  

      129.1 

Step 5       

Post-developmet - Runoff 

volume reduced by 

surface retention 

Combined 

Runoff 

Coefficient 

Area - ha Runoff 

Volume - 

1000 m3 

Total 

Phosphorus 

EMC mg/L  

TP Load -Kg/Year 

Residential Med. Density 0.506 70 261.2 0.36 94.0 Amount over 

Target 

Kg/Year 



 

 

 

Table LL-5:  Implementation Example – Calculations 

 Runoff Coefficient  

Land Use Type Imperviou

s Area % 

Runoff 

Coefficient 

Pervious 

Area % 

Runoff 

Coefficient 

Combined 

Runoff 

Coefficient 

Area - ha 

Ind/Comm 0.773 30 181.9 0.3 54.6  

Total  100 443.1  148.6  

      102.2 

       

Step 6       

Post-developmet - Runoff 

volume reduced SWM 

pond Level 2 

TP Load to 

SWM pond 

-Kg/Year 

TP End of 

Pipe 

Efficiency 

% 

TP load Removed Kg/ 

year 

TP Load -Kg/Year 

Residential Med. Density 94.0 57 53.6  40.4 Amount over 

Target 

Kg/Year 

Ind/Comm 54.6 57 31.1  23.5  

Total 148.6  84.7  63.9  

      17.5 

Step 6b       

Post-developmet - Runoff 

volume reduced SWM 

pond Level 1 

TP Load to 

SWM pond 

-Kg/Year 

TP End of 

Pipe 

Efficiency 

% 

TP load Removed Kg/ 

year 

TP Load -Kg/Year 

Residential Med. Density 94.0 65 61.1  32.9 Amount over 

Target 

Kg/Year 

Ind/Comm 54.6 65 35.5  19.1  

Total 148.6  96.6  52.0  

      5.7 

 



North Oakville Aquatic Evaluation 

Date: Waterbody/Drainage: Reach 10: 

Category Rating Criteria Findings Comments 
1. Flow 1. Flowing water in Channel --

2. Channel Dry --
3. Evidence of Ground Water Linkage --

2. Seasonal Habitat Use 1. Evidence of spring spawning --
2. Vernal pools present --

3. Vegetated Riparian Zone 1. Absent --
2. Present + Less than 5m wide --
3. Present + Greater than 5m wide --

4. Canopy Cover 1. Absent --
2. Present and <50% --
3. Present and >50% --

5. Channel Modifications and 1. Channelized --
Disturbance 2. Plowed Through --

3. Channel Appears Natural --

6. Separation from Agricultural 1. Immediately adjacent (no buffer) --
Impact 2. Immediately adjacent (with buffer) --

3. Separated by >1 OOm --

7. Habitat Features 1. Riffle --
2. Pool --
3. Woody Debris --
4. Boulder --

I 5. Backwater --
6. Undercut Banks --
7. Vegetation --

8. Channel Substrate 1. Silt --
2. Clay --
3. Muck --
4. Sand --
5. Gravel --
6. Cobble --
7. Boulder --

9. Other Observations (I.e .• water colour or turbidity. fish observed (species). water or air temperature if 
taken. barriers to fish passage •.. . etc.). 

10. Photos Taken (upstream and downstream view): YIN 

Ebata tl Olls!<[illtiao 

Field Staff: 
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Core Area #9

Trafalgar Woodlot
Legend

Study Area Boundary
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NORTH OAKVILLE CREEKS SUBWATERSHED STUDY Core Area #10
Buttonbush Legend
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NORTH OAKVILLE CREEKS SUBWATERSHED STUDY
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Reach Date Temp. Flowing Defined Riparian Canopy Channel Separation from Riffle Pool Woody Boulder Back- Undercut Vegetation Silt Clay Muck Sand Gravel Cobble Boulder

no. C water channel zone (m) cover (%) Description agriculture (m) debris water banks

Joshua Creek

JC -1 June 25/02 18-19 Yes Yes <5 <50 Natural >5 x x x x x x x x x x x

JC -2 June 25/02 18-29 Yes Yes >5 <50 Natural >5 x x x x x x x x x x x x

JC -3 June 25/02 N/A Yes Yes >5 >50 Natural >100 x x x x x x x

JC -4 May 22/02 18 Yes Yes >5 >50 Natural >100 x x x x x x x x x x

JC -5 May 22/02 14-15 Yes Yes >5 <50 Natural >100 x x x x x x x x x x x

JC -6 May 22/02 16-17 Yes Yes >5 >50 Natural >100 x x x x x x x

JC -7 May 22/02 16 Standing No <5 >50 Natural <50 x x x x

JC -8 May 16/02 18-19 Standing No <5 <50 Natural >5 x x x x x

JC -9 May 16/02 20 Yes Yes <5 Absent Natural >5 x x x x x

JC -10 May 16/02 20-21 Yes No <5 Absent Natural >5 x x x x x x x

JC -11 May 16/02 19-25 Yes No 0 Absent Plowed 0 x x x x x x x

JC -12 May 22/02 14 Yes No <5 >50 Natural >100 x x x x x x x

JC -13 May 22/02 15-17 Yes Yes >5 <50 Natural >100 x x x x x x x x

JC -14 May 16/02 17-18 Yes No >5 <50 Natural >100 x x x x x x x

JC -15 May 22/02 10-13 Standing No >5 Absent Natural <5 x x x x

JC -19 May 22/02 16 Yes Yes >5 >50 Natural >100 x x x x x x x x x x

JC -20 May 22/02 16-17 Yes Yes >5 <50 Natural >5 x x x x

JC -20A Included in JC -20

JC -22 June 25/02 18 Yes Yes >5 >50 Natural >100 x x x x x x x x

JC -27 No Aquatic Habitat

JC -27A Dec 9/03 NA Yes No >5 >50 Natural >100 x x x

JC -28 July 18/02 21 No No >5 >50 Natural >5 x x x x x x

JC -29 No Aquatic Habitat

JC -30 July 12/02 N/A No No Absent Absent Natural >100 x x

JC -31 No Aquatic Habitat

JC -32 No Aquatic Habitat

JC-36 Dec 9/03 4 Yes Yes >5 >50 Natural >100 x x x x x x x x x x x

East Morrison Creek

MOC -2 June 26/02 N/A No Yes <5 <50 Natural <5 x x x

MOC -4 June 25/02 20-22 Yes Yes >5 50 Natural >100 x x x x x x x

MOC -5 June 26/02 20 No No >5 50 Natural >5 x x x

MOC -6 June 26/02 N/A No No >5 >50 Natural >100 x x x

West Morrison Creek

MOC -W1 June 25/02 19-22 Yes Yes >5 50 Natural <5 x x x x x x x x

MOC -W2 June 25/02 25 Standing No Absent Absent Plowed 0 x x x x

MOC -W3 July 18/03 22 Yes Yes <5 <50 Channelized 0 x x x x x x

MOC -W5 July 18/03 52 Yes No >5 <50 Natural >5 x x x x

Munn's Creek

MUN -1 May 10/02 N/A No No 0 0 Plowed 0 x x x x

MUN -2 May 10/02 14 No No 0 0 Natural 0 x x x x

MUN -3 May 10/02 12 No No 0 0 Plowed 0 x x x x x x

Shannons Creek

SCH -1 May 5/02 12 Yes No <5 <50 Natural >50 x x x x x

SCH -2 May 5/02 12 Yes No <5 0 Natural 0 x x x x

SCH -3 May 5/02 20 Yes Yes 0 0 Plowed 0 x x x x

Tribs to Sixteen Mile Creek

SMA -1 July 12/02 28 Yes Yes >5 >50 Natural >100 x x x x x x

SMA -2 July 12/02 24 Yes Yes >5 >50 Channelized >5 x x x x x x x

SMA -3 July 12/02 24 Yes Yes >5 >50 Channelized >5 x x x x x x x

SMA -4 July 12/02 24 Yes Yes >5 50 Natural >100 x x x x x x x x x x

SMA -6 July 12/02 24 Yes Yes >5 50 Natural >100 x x x x x x x x

SMA -7 July 12/02 28 Standing Yes >5 >50 Natural >100 x x x x x x x x

SMA -8 July 12/02 N/A No Yes >5 >50 Channelized >50 x x x x

SMA -9 June 2/04 16 Yes No <5 <50 Plowed <5 x x x

SMB -1 June 2/04 16 Yes Yes >5 >50 Natural >100 x x x x x x x x x

SMB -2 June 2/04 15 Yes Yes >5 >50 Natural >100 x x x x x x x

SMB -3 June 2/04 14 Yes Yes >5 >50 Natural >100 x x x x x x x x x

SMB -4 June 2/04 16 Yes Yes >5 >50 Natural >100 x x x x x x

Habitat Features Substrate



SMC -1 July 12/02 28 Standing Yes >5 >50 Natural >100 x x x x x x

SMC -2 July 12/02 28 Standing No >5 <50 Dammed >100 x x x x

SMC -3 July 12/02 23 Standing No >5 Absent Dammed >5 x x x

SMC -4 July 12/02 N/A No No 0 Absent Plowed 0

SMC -5 July 12/02 N/A No No 0 Absent Plowed 0

16W - 1 April 21/04 18 No Yes >5 >50 Natural >100 x x x x x x

16W - 2 April 21/04 18 No Yes >5 >50 Natural >100 x x x x x x

16W - 3 July 10/02 18 No Yes >5 >50 Natural >100 x x x x x x

16W - 4 July 10/02 na No Yes >5 >50 Natural >5 x x x

16WA - 1 July 10/02 - No Yes >5 <50 Natural <5 x x x x x x x x

16WA -1A Included in 16WA -1

16WA - 2 July 10/02 - No No Absent Absent Plowed 0 x x x x

16WA - 3 July 10/02 - No No Absent Absent Plowed 0 x x x x

16WA - 4 July 10/02 - No No Absent Absent Plowed 0 x x x x

16WA - 5 July 10/02 - No No Absent Absent Plowed 0 x x x x

16WA - 6 July 10/02 - No No Absent Absent Plowed 0 x x x x

16WA - 7 July 10/02 - No No Absent Absent Plowed 0 x x x x

16WA - 8 July 10/02 - No No >5 >50 Natural >100 x x x

16WA -8A Included In 16WA -8

Fourteen Mile 

14E - 1 May 23/02 26 Slow No >5 absent Natural >100 x x x x x

14E - 2 May 23/02 22 Slow No >5 <50 Natural <5 x x x x x x x x x x x x x

14E - 2A Included in 14W -2

14E - 3 May 23/02 18-22 Slow No <5 <50 Natural 0 x x x x x x x

14E - 3AIncluded in 14E -3

14E -4 May 23/02 22 Standing No Absent Absent Plowed 0 x x x x x x x x x

14E - 5 North of Study area

14E - 6 May 23/02 19-25 Slow No >5 >50 Natural >100 x x x x x x x x x

14E - 7 May 23/02 19 Standing No >5 <50 Natural >100 x x x

14E - 8 May 23/02 19 standing No >5 absent Channelized >50 x x x x

14E - 8A Included in 14E - 8

14E - 9 No Aquatic Habitat

14E - 10 No Aquatic Habitat

14W - 1 May 7/02 16 Moderate Yes >5 <50 Natural >100 x x x x x x x x x x x

14W -1A Included in 14W - 1

14W - 2 May 7/02 16 Moderate No >5 <50 Natural >100 x x x x x x x x x x

14W - 3 May 7/02 16 Slow No >5 >50 Natural >100 x x x x x x

14W - 4 May 7/02 18 Moderate Yes >5 Absent Natural 0 x x x x

14W - 5 North of Study area

14W -5A North of Study area

14W -5B

14W - 6 North of Study area

14W - 7 North of Study area

14W - 8 North of Study area

14W - 9 May 7/02 17 Moderate Yes >5 >50 Natural >100 x x x x x x x

14W -9A Included In 14W - 9

14W - 10 May 7/02 21.5 No No >5 Absent Natural >100 x x x

14W - 10A Included in 14W - 10

14W - 11 May 10/02 11-14 Moderate Yes >5 >50 Natural >50 x x x x x x x x x x x x

14W - 11A Inlcuded in 14W -11

14W - 12 May 7/02 16 Moderate Yes <5 <50 Natural >50 x x x x x x x x x x x

14W - 13 May 10/02 10 - 16 Slow No >5 Absent Natural 0 x x x x x x

14W - 14 May 7/02 18 Slow No <5 Absent Natural 0 x x x

14W - 15 North of Study area

14W - 16 May 7/02 17 Slow No >5 Absent Natural 0 x x x x x x x

14W - 17 May 7/02 17 Slow No <5 Absent Natural 0 x x

14W - 17A Included In 14W - 17

14W - 18 May 7/02 16 Slow Yes <5 Absent Natural 0 x x x

14w - 19 North of Study area

14W - 19A North of Study area

14W - 20 No Aquatic Habtitat

14W -20A North of Study area

McCraney 

MC - 1 May 6/02 18.5 Slow Yes <5 <50 Natural <5 x x x x x x

MC - 2 May 6/02 18 Standing No <5 <50 Plowed 0 x x x x



MC - 3 May 6/02 18 Standing No >5 Absent Natural <5 x x x

MC - 4 May 6/02 20 No No Absent Absent Plowed 0 x x

MC -4A Included in MC -4

Taplow 

TC - 1 April 30/02 10.5 - 12 Yes Yes <5 Absent Plowed 0 x x x x x x x

TC - 2 April 30/02 11.5 Yes No >5 Absent Plowed 0 x x x x x

TC - 2A Included in TC -2

Glen Oaks

GO - 1 May 6/ 02 21 Standing No Absent Absent Plowed 0 x x x x x



Oakville North Subwatershed Study 

Glossary of Terms 
 

 

 

abiotic- Non-living. Climate is an abiotic 

component of ecosystems 

adaptive management- A type of natural resource 

management that implies making decisions as part 

of an on-going process. Monitoring the results of 

actions will provide a flow of information that may 

indicate the need to change a course of action. 

Scientific findings and the needs of society may 

also indicate the need to adapt resource 

management to new information. 

Aquifer – A porous water bearing geologic 

formation generally restricted to materials capable 

of yielding an appreciable supply of water 

 

Backfill - Earth used to fill a trench or an 

excavation. 

Bankfull Flow - The condition where streamflow 

fills a stream channel to the top of the bank and at a 

point where the water begins to overflow onto a 

floodplain. 

Base flow - The portion of stream flow that is not 

due to storm runoff, and is supported by 

groundwater seepage into a channel. 

Bedload - The sediment in a stream channel that 

mainly moves by jumping, sliding or rolling on or 

very near the bottom. 

Berm -  An earthen mound used to direct the flow 

of runoff around or through a structure. 

Best Management Practice (BMP) - A structural 

or non-structural device designed to temporarily 

store or treat stormwater runoff in order to mitigate 

flooding, reduce pollution and provide other 

amenities. 

Biochemical oxygen demand (BOD) - The 

quantity of oxygen consumed during the 

biochemical oxidation of matter over a specified 

period of time (see also COD). 

biological diversity- The number and abundance of 

species found within a common environment. This 

includes the variety of genes, species, ecosystems, 

and the ecological processes that connect 

everything in a common environment. 

Brownfield Sites - Existing development areas, 

primarily commercial and industrial. Can also refer 

to a way of redevelopment. May include existing 

residential areas as well as infilling, depending on 

the context.  This item is generally used in the 

discussion of providing stormwater management, 

best management practices, or site remediation 

cleanup to control runoff from older uncontrolled 

"brownfield" areas. 

Buffer Strip or Zone - Strips of grass or other 

erosion-resistant vegetation between a waterway 

and an area of more intensive land use. 

 

Calibration - A check of the precision and 

accuracy of measuring equipment. 

Catchbasin - Box-like underground concrete 

structure with openings in curbs and gutters 

designed to collect runoff from streets and 

pavement. 

Catchment Area - Also referred to as drainage 

basin, a catchment area is an area drained by a 

stream or other body of water. The limits of a given 

catchment area are the heights of land-often called 

drainage divides, or watersheds-separating it from 

neighboring drainage systems. The amount of water 

reaching the river, reservoir, or lake from its 

catchment area depends on the size of the area, the 

amount of precipitation, and the loss through 

evaporation (determined by temperature, winds, and 

other factors and varying with the season) and 

through absorption by the earth or by vegetation; 

absorption is greater when the soil or rock is 

permeable than when it is impermeable. A 

permeable layer over an impermeable layer may act 

as a natural reservoir, supplying the river or lake in 

very dry seasons. The catchment area is one of the 

primary considerations in the planning of a 

reservoir for water-supply purposes.  

Channel - A natural stream that conveys water; a 

ditch or channel excavated for the flow of water. 

Channel erosion -  The widening, deepening, and 

headward cutting of small channels and waterways, 

due to erosion caused by moderate to large floods. 

Channel Stabilization - Erosion prevention and 

stabilization of velocity distribution in a channel 

using jetties, drops, revetments, structural linings, 

vegetation and other measures. 

Check dam - (a) A log or gabion structure placed 

perpendicular to a stream to enhance aquatic 

habitat. (b) An earthen or log structure, used in 

grass swales to reduce water velocities, promote 

sediment deposition, and enhance infiltration. 
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Chemical oxygen demand (COD) - A monitoring 

test that measures all the oxidizable matter found in 

a runoff sample, a portion of which could deplete 

dissolved oxygen. 

Clay (SOILS) - 1. A mineral soil separate 

consisting of particles less than 0.002 millimeter in 

equivalent diameter. 2. A soil texture class. 3. 

(Engineering) A fine grained soil (more than 50 

percent passing the No. 200 sieve) that has a high 

plasticity index in relation to the liquid limit. 

(Unified Soil Classification System) 

Compaction (SOILS) - Any process by which the 

soil grains are rearranged to decrease void space 

and bring them in closer contact with one another, 

thereby increasing the weight of solid material per 

unit of volume, increasing the shear and bearing 

strength and reducing permeability. 

Conduit - Any channel intended for the conveyance 

of water, whether open or closed. 

Connectivity (of habitats)- The linkage of similar 

but separated vegetation stands by patches, 

corridors,or "stepping stones" of like vegetation. 

This term can also refer to the degree to which 

similar habitats are linked. 

Corridor- Elements of the landscape that connect 

similar areas. Streamside vegetation may create a 

corridor of willows and hardwoods between 

meadows where wildlife feed. 

Constructed Swale – constructed drainage course 

with no visible bed or banks.  Conveys runoff on an 

intermittent basis. 

Constructed Watercourse – drainage course with 

constructed bed or banks.  Conveys runoff on an 

intermittent or continuous basis. 

Conveyance – Any natural or manmade channel or 

pipe in which concentrated water flows. 

Critical habitat- Areas designated for the survival 

and recovery of federally listed threatened or 

endangered species.  

Culvert - A covered channel or a large-diameter 

pipe that directs water flow below the ground level. 

Curbs - Concrete barriers on the edges of streets 

used to direct stormwater runoff to an inlet or storm 

drain and to protect lawns and sidewalks from 

vehicles. 

 

Dam - A barrier to confine or raise water for 

storage or diversion, to create a hydraulic head, to 

prevent gully erosion, or for retention of soil, 

sediment or other debris. 

Design storm - A rainfall event of specific size, 

intensity, and return frequency (e.g.,. the 1-year 

storm) that is used to calculate runoff volume and 

peak discharge rate. 

Detention - The temporary storage of stormwater to 

control discharge rates, allow for infiltration, and 

improve water quality. 

Detention Structure – A permanent structure for 

the temporary storage of runoff that is designed to 

not create a permanent pool of water. 

Detention time - The amount of time a parcel of 

water actually is present in a BMP.  Theoretical 

detention time for a runoff event is the average time 

parcels of water reside in the basin over the period 

of release from the BMP. 

Dewatering – A process for removing excess water 

from solids to lessen the overall weight of the 

wastes. 

Dike – An embankment to confine or control water, 

for example, one built along the banks of a river to 

prevent overflow to lowlands; a levee. 

Discharge - A release or flow of storm water or 

other substance from a conveyance or storage 

container. 

Diversion - A channel with a supporting ridge on 

the lower side constructed across the slope to divert 

water to areas where it can be used or disposed of 

safely. Diversions differ from terraces in that they 

are individually designed. 

Draft EA - A document which a proponent can opt 

to submit, before submission of a formal EA 

document to the Minister, so that issues or concerns 

respecting the documentation can be resolved 

between the proponent and the reviewers before the 

formal submission. 

Drainage - 1. The removal of excess surface water 

or ground water from land by means of surface or 

subsurface drains. 2. Soil characteristics that affect 

natural drainage. 

Drainage Area (Watershed) – That area 

contributing runoff to a single point measured in a 

horizontal plane, which is enclosed by a ridge line. 

 

Ecology- The interrelationships of living things to 

one another and to their environment, or the study 

of these interrelationships. 

Ecoregion- An area over which the climate is 

sufficiently uniform to permit development of 

similar ecosystems on sites that have similar 

properties. Ecoregions contain many landscapes 

with different spatial patterns of ecosystems.  
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Ecosystem- An arrangement of living and non-

living things and the forces that move among them. 

Living things include plants and animals. Non-

living parts of ecosystems may be rocks and 

minerals. Weather and wildfire are two of the forces 

that act within ecosystems. 

Ecosystem management- An ecological approach 

to natural resource management to assure 

productive, healthy ecosystems by blending social, 

economic, physical, and biological needs and values 

Environment - Environment means: (i) air, land or 

water; (ii) plant and animal life, including man; (iii) 

the social, economic and cultural conditions that 

influence the life of man or a community; (iv) any 

building, structure, machine or other device or thing 

made by man; (v) any solid, liquid, gas odour, heat, 

sound, vibration or radiation resulting directly or 

indirectly from the activities of man, or; (vi) any 

part or combination of the foregoing and the 

interrelationships between any two or more of them. 

Environmental Impact Statement- A statement of 

environmental effects of a proposed action and 

alternatives to it. The EIS is released to other 

agencies and the public for comment and review.  

Ephemeral streams- Streams that flow only as the 

direct result of rainfall or snowmelt. They have no 

permanent flow. 

Erosion - 1. The process by which the land surface 

is worn away by the action of water, wind, ice, or 

gravity. 2. Detachment and movement of soil or 

rock fragments by water, wind, ice or gravity. The 

following terms are used to describe different types 

of water erosion: 

Erosion Gully – The erosion process whereby 

water accumulates in narrow channels and removes 

the soil from this narrow area to considerable 

depths ranging from 1 or 2 feet to as much as 75 to 

100 feet. 

Erosion Rill - An erosion process in which 

numerous small channels only several inches deep 

are formed. See rill. 

Erosion Sheet - The spattering of small soil 

particles caused by the impact of raindrops on wet 

soils. The loosened and spattered particles may or 

may not subsequently be removed by surface 

runoff. 

Evapotranspiration - The loss of water from the 

soil both by evaporation and by transpiration from 

the plants growing in the soil.  

Excavation – The process of removing earth, stone, 

or other materials. 

Exfiltration - The downward movement of water 

through the soil; the downward flow of runoff from 

the bottom of an infiltration BMP into the soil. 

Extended Detention - A stormwater design feature 

that provides for the gradual release of a volume of 

water in order to increase settling of pollutants and 

protect downstream channels from frequent storm 

events 

 

Facility - Is a collection of industrial process 

discharging storm water associated with industrial 

activity within the property boundary or operational 

unit. 

Fertilizer – Materials such as nitrogen and 

phosphorus that provide nutrients for plants. 

Commercially sold fertilizers may contain other 

chemicals or may be in the form of processed 

sewage sludge. 

Filter Fabric – Textile of relatively small mesh or 

pore size that is used to (a) allow water to pass 

through while keeping sediment out (permeable), or 

lb) prevent both runoff and sediment from passing 

through (impermeable). 

Filter Strip – Usually long, relatively narrow area 

of undisturbed or planted vegetation used to retard 

or collect sediment for the protection of 

watercourses, reservoirs, or adjacent properties. 

First flush - The delivery of a disproportionately 

large load of pollutants during the early part of 

storms due to the rapid runoff of accumulated 

pollutants. The first flush of runoff has been defined 

several ways (e.g. , one-half inch per impervious 

acre). 

fisheries habitat- Streams, lakes, and reservoirs 

that support fish, or have the potential to support 

fish. 

Floodplain - Areas adjacent to a stream or river that 

are subject to flooding or inundation during a storm 

event that occurs, on average, once every 100 years 

(or has a likelihood of occurrence of 1/100 in any 

given year). 

Flora- The plant life of an area.  

Forage- All browse and non-woody plants that are 

eaten by wildife and livestock. 

Forest health- A measure of the robustness of 

forest ecosystems. Aspects of forest health include 

biological diversity; soil, air, and water 

productivity; natural disturbances; and the capacity 

of the forest to provide a sustaining flow of goods 

and services for people. 
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Geomorphic processes- Processes that change the 

form of the earth, such as volcanic activity, running 

water, and glacial action. 

Geomorphology- The science that deals with the 

relief features of the earth's surface. 

Geosynthetic Liners – Synthetic fibers that are 

made into a flexible, porous fabric for separation, 

reinforcement, filtration, drainage or a moisture 

barrier. 

Grading - The cutting and/or filling of the land 

surface to a desired slope or elevation. 

Ground Cover – Plants which are low-growing and 

provide a thick growth which protects the soil as 

well as providing some beautification of the area 

occupied. 

Groundwater – Water stored underground in the 

pore spaces between soil particles or rock fractures. 

Gully - A channel or miniature valley cut by 

concentrated runoff through which water commonly 

flows during and immediately after heavy rains or 

snow melt. The distinction between gully and rill is 

one of depth. A gully is sufficiently deep such that 

it would not be obliterated by normal tillage 

operations, whereas a rill is of lesser depth and 

would be smoothed by ordinary farm tillage or 

grading activities. 

 

Habitat - An area or type of area that supports plant 

or animal life. 

Habitat capability- The ability of a land area or 

plant community to support a given species of 

wildlife. 

Habitat diversity- A number of different types of 

wildlife habitat within a given area.  

Habitat diversity index- A measure of 

improvement in habitat diversity. 

Halogenated VOCs - Volatile Organic Chemicals 

(VOCs) that are chemically composed of chlorine, 

bromine, or iodine.  VOCs evaporate readily to the 

atmosphere and significantly contributes to 

photochemical smog production and certain health 

problems. 

Hazardous Substance - 1. Any material that poses 

a threat to human health and/or the environment.  

Hazardous substances can be toxic, corrosive, 

ignitable, explosive, or chemically reactive.  

Hazardous Waste - By-products of human 

activities that can pose a substantial or potential 

hazard to human health or the environment when 

improperly managed.  Possesses at least one of four 

characteristics (ignitability, corrosivity, reactivity, 

or toxicity), or appears on special EPA lists. 

Heterogeneities - Soil that is varying in structure or 

composition at different locations in the area.  

Hydrocarbon - A chemical compound that consists 

entirely of carbon and hydrogen.  

Hydrologic cycle- Also called the water cycle, this 

is the process of water evaporating, condensing, 

falling to the ground as precipitation, and returning 

to the ocean as run-off. 

Hydrology- The science dealing with the study of 

water on the surface of the land, in the soil and 

underlying rocks, and in the atmosphere. 

 

Illicit Connection - Any discharge to a municipal 

separate storm sewer that is not composed entirely 

of storm water except discharges authorized by an 

NPDES permit (other than the NPDES permit for 

discharges from the municipal separate storm 

sewer) and discharges resulting from fire fighting 

activities. 

Impervious Area - A hard surface area (e.g., 

parking lot or rooftop) that prevents or retards the 

entry of water into the soil, thus causing water to 

run off the surface in greater quantities and at an 

increased rate of flow. 

Indigenous (species)- Any species of wildlife 

native to a given land or water area by natural 

occurrence. 

Intermittent stream- A stream that flows only at 

certain times of the year when it receives water 

from streams or from some surface source, such as 

melting snow.  

Infiltration – 1. The penetration of water through 

the ground surface into sub-surface soil or the 

penetration of water from the soil into sewer or 

other pipes through defective joints, connections, or 

manhole walls. 2. A land application technique 

where large volumes of wastewater are applied to 

land, allowed to penetrate the surface and percolate 

through the underlying soil. 

Infiltration Rate ( f ) - The rate at which 

stormwater percolates into the subsoil measured in 

inches per hour. 

Inlet - An entrance into a ditch, storm sewer, or 

other waterway. 

Irrigation - Human application of water to 

agricultural or recreational land for watering 

purposes. 

 

Landfills - An area of land or an excavation in 

which wastes are placed for permanent disposal, 

and which is not a land application unit, surface 

impoundment, injection well, or waste pile. 
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Leaching - The process by which soluble 

constituents are dissolved in a solvent such as water 

and carried down through the soil. 

Level Spreader - A device used to spread out storm 

water runoff uniformly over the ground surface as 

sheetflow (i.e., not through channels).  The purpose 

of level spreaders are to prevent concentrated, 

erosive flows from occurring and to enhance 

infiltration. 

Liner - 1. A relatively impermeable barrier 

designed to prevent leachate from leaking from a 

landfill.  Liner materials include plastic and dense 

clay. 2. An insert or sleeve for sewer pipes to 

prevent leakage or infiltration. 

Live Fascines - A bank protection measure 

consisting of bound and staked rolls of live willow 

and dogwood cuttings which are laid in trenches 

that run along the tops of stream banks.  The 

vegetative cuttings grow quickly to establish a 

shrubby riparian edge which helps to shade the 

creek and resist bank erosion.  The new riparian 

vegetation also provides habitat for a variety of 

wildlife.   

Live Crib Walls - A bank protection structure in 

which logs are spiked together and backfilled with 

soil. Live stakes are planted between the logs.  The 

logs act to retain the soil which when compacted 

provides a moderate mass for retaining steep slopes.  

The vegetative cuttings provide shade and erosion 

protection. These walls are used where habitat is 

essential at areas of severe slope.   

Low flow channel - An incised or paved channel 

from inlet to outlet in a dry basin which is designed 

to carry low runoff flows and/or baseflow, directly 

to the outlet without detention. 

 

Master Plans - Master Plans are long range plans, 

integrating infrastructure requirements for present 

and future land use with environmental planning 

principles. These plans examine the whole 

infrastructure system in order to outline a 

framework for planning for subsequent projects 

and/or developments. 

Mitigation – The activities carried out, or proposed, 

by a proponent of an undertaking to minimize or 

ameliorate the environmental effects of the 

undertaking. 

Monitoring – The activities carried out by the 

proponent after approval of an undertaking to 

determine the environmental effects of the 

undertaking ("effects monitoring"). Monitoring can 

also refer to those activities carried out by the MOE 

in ensuring that a proponent complies with the EA 

as accepted and the terms and conditions of the 

approval of the undertaking ("compliance 

monitoring"). "Effectiveness monitoring" is a third 

type of monitoring in which a proponent evaluates 

how effectively its class EA parent document or 

proposal, plan or program EA is working in the 

planning and implementation of its class EA 

projects or constituent undertaking, respectively. 

 

Naturescaping - Naturescaping is a way of inviting 

wildlife into your backyard by using native plants 

that provide shelter, food, and water for our urban 

wildlife neighbors 

Nitrification - The biochemical transformation of 

ammonium nitrogen to nitrate nitrogen.  

Nonpoint Source Pollution - Pollution that does 

not come from a point source.  Nonpoint source 

pollution originates from aerial diffuse sources that 

are mostly related to land use. 

Nutrient Cycle- The ciculation of chemical 

elements and compounds, such as carbon and 

nitrogen, in specific pathways from the non-living 

parts of ecosystems into the organic substances of 

the living parts of ecosystems, and then back again 

to the non-living parts of the ecosystem. For 

instance, nitrogen in wood is returned to the soil as 

the dead tree decays; the nitrogen again becomes 

available to living organisms in the soil, and upon 

their death, the nitrogen is available to plants 

growing in that soil. 

 

Off-Line - A management system designed to 

control a storm event by diverting a percentage of 

stormwater events from a stream or storm drainage 

system. 

Oil and Grease Traps - Devices which collect oil 

and grease, removing them from water flows. 

On-Line - A management system designed to 

control stormwater in its original stream or drainage 

channel. 

Open Space - Land set aside for public or private 

use within a development that is not built upon. 

Outfall -The point, location, or structure where 

wastewater or drainage discharges from a sewer 

pipe, ditch, or other conveyance to a receiving body 

of water. 

Outlet - The point at which water discharges from 

such things as a stream, river, lake, tidal basin, pipe, 

channel or drainage area. 
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perennial stream- A stream that flows throughout 

the year and from source to mouth.  

 

Permeability - The quality of a soil that enables 

water or air to move through it.  Usually expressed 

in inches/hour or inches/day. 

Permeable - Soil or other material that allows the 

infiltration or passage of water or other liquids. 

Permit  - An authorization, license, or equivalent 

control document issued by EPA or an approved 

State agency to implement the requirements of an 

environmental regulation; e.g., a permit to operate a 

wastewater treatment plant or to operate a facility 

that may generate harmful emissions. 

Phytoremediation - the use of trees and plants to 

help clean up toxic waste sites 

Point Source - Any discernible, confined, and 

discrete conveyance, including but not limited to 

any pipe, ditch, channel, tunnel, conduit, well, 

discrete fissure, container, rolling stock, 

concentrated animal feeding operation, or vessel or 

other floating craft, from which pollutants are or 

may be discharged.  This term does not include 

return flows from irrigated agriculture or 

agricultural storm water runoff. 

Pollutant - Any dredged spoil, solid waste, 

incinerator residue, filter backwash, sewage, 

garbage, sewage sludge, munitions, chemical 

wastes, biological materials, radioactive materials, 

heat, wrecked or discharged equipment, rock, sand, 

cellar dirt, and industrial, municipal, and 

agricultural waste discharged into water.   

Pond – Still deep water area in a natural or 

constructed depression with little vegetation 

throughout. 

Porous Pavement - A human-made surface that 

will allow water to penetrate through and percolate 

into soil (as in porous asphalt pavement or 

concrete).  Porous asphalt pavement is comprised of 

irregular shaped crush rock precoated with asphalt 

binder.  Water seeps through into lower layers of 

gravel for temporary storage, then filters naturally 

into the soil. 

Precipitation - Any form of rain or snow. 

predator- An animal that lives by preying on other 

animals. Predators are at or near the tops of food 

chains. 

Proposal, Plan Or Program EA - An EA for a 

group of related undertakings and/or initiatives 

which are proposed collectively to achieve the same 

purpose. 

 

Rain Barrels - Barrels designed to collect and store 

rooftop runoff. 

Recharge Rate - Annual amount of rainfall which 

contributes to groundwater as a function of 

hydrologic soil group. 

Reclaim (water reclamation) - Planned use of 

treated effluent that would otherwise be discharged 

without being put to direct use. 

Recycle – The process of minimizing the generation 

of waste by recovering usable products that might 

otherwise become waste.  Examples are the 

recycling of aluminum cans, wastepaper, and 

bottles. 

Redevelopment - Any construction, alteration, or 

improvement exceeding five thousand square feet 

of land disturbance performed on sites where 

existing land use is commercial, industrial, 

institutional, or multifamily residential. 

Rehabilitation - To restore to good or normal 

condition 

Remedial – Fix a problem.  i.e. remedial action on 

a stream to improve erosion conditions. 

Remediation - Cleanup or other methods used to 

remove or contain a toxic spill or hazardous 

materials from a (Superfund) site. 

Residual - Amount of pollutant remaining in the 

environment after a natural or technological process 

has taken place, e.g., the sludge remaining after 

initial wastewater treatment, or particulates 

remaining in air after the air passes through a 

scrubbing or other pollutant removal process. 

Resilience- The ability of an ecosystem to maintain 

diversity, integrity, and ecological processes 

following a disturbance. 

Retention - The amount of precipitation on a 

drainage area that does not escape as runoff. It is the 

difference between total precipitation and total 

runoff. 

Retrofit - The modification of storm water 

management systems in developed areas through 

the construction of wet ponds, infiltration systems, 

wetland plantings, stream bank stabilization, and 

other BMP techniques for improving water quality.  

A retrofit can consist of the construction of a new 

BMP in the developed area, the enhancement of an 

older storm water management structure, or a 

combination of improvement and new construction. 

Return interval - A statistical term for the average 

time of expected interval that an event of some kind 

will equal or exceed given conditions (e.g., a 

stormwater flow that occurs every 2 years). 

Reuse (water reuse) -  (see Reclaim) 
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Riparian - A relatively narrow strip of land that 

borders a stream or river, often coincides with the 

maximum water surface elevation of the 100 year 

storm. 

Riparian Area – Vegetated ecosystems along a 

waterbody through which energy, materials, and 

water pass. Riparian areas characteristically have a 

high water table and are subject to periodic 

flooding. 

Riparian ecosystem- The ecosystems around or 

next to water areas that support unique vegetation 

and animal communities as a result of the influence 

of water. 

Riparian Habitat - Areas adjacent to rivers and 

streams that have a high density, diversity, and 

productivity of plant and animal species relative to 

nearby uplands. 

Roughness Coefficient (Hydraulics) - A factor in 

velocity and discharge formulas representing the 

effect of channel roughness on energy losses in 

flowing water. Manning’s “n” is a commonly used 

roughness coefficient. 

Runoff - That part of precipitation, snow melt, or 

irrigation water that runs off the land into streams or 

other surface water.  It can carry pollutants from the 

air and land into the receiving waters. 

 

Sanitary Sewer - A system of underground pipes 

that carries sanitary waste or process wastewater to 

a treatment plant. 

Sanitary Waste – Domestic sewage. 

Sediment Trap - A device for removing sediment 

from water flows; usually installed at outfall points. 

Sedimentation - The process of depositing soil 

particles, clays, sands, or other sediments that were 

picked up by flowing water. 

Sediments - Soil, sand, and minerals washed from 

land into water, usually after rain.  They pile up in 

reservoirs, rivers, and harbors, destroying fish-

nesting areas and holes of water animals and cloud 

the water so that needed sunlight might not reach 

aquatic plants.  Careless farming, mining, and 

building activities will expose sediment materials, 

allowing them to be washed off the land after 

rainfalls. 

Sheet Flow – Water, usually storm runoff, flowing 

in a thin layer over the ground surface. 

Slide Gate - A device used to control the flow of 

water through storm water conveyances. 

Sludge - A semi-solid residue from any of a number 

of air or water treatment processes.  Sludge can be a 

hazardous waste. 

Soil - The unconsolidated mineral and organic 

material on the immediate surface of the earth that 

serves as a natural medium for the growth of plants. 

Soakaway Pit - A pit into which liquids may flow 

and then percolate slowly into the subsoil.  

Source Control - A practice or structural measure 

to prevent pollutants from entering storm water 

runoff or other environmental media. 

Stakeholder - Any person, agency or group who 

has a direct interest in the purpose of a proposed 

undertaking. 

Stormceptor - Manufacturer of stormwater quality 

treatment devices. 

Storm Drain - A slotted opening leading to an 

underground pipe or an open ditch for carrying 

surface runoff. 

Storm Water – Includes storm water runoff, snow 

melt runoff, surface runoff and drainage.  It 

excludes infiltration. 

Stormwater Ponds - A land depression or 

impoundment created for the detention or retention 

of stormwater runoff. 

Stormwater Wetlands – Shallow, constructed 

pools that capture stormwater and allow for the 

growth of characteristic wetland vegetation. 

Stratigraphy - The order and relative position of 

strata, which is a layer or set of successive layers of 

any deposited substance. 

Streamflow - Water flowing in a natural channel, 

above ground. 

Stewardship- Caring for the land and its resources 

to pass healthy ecosystems to future generations.  

Successional Stage - A stage of development of a 

plant community as it moves from bare ground to 

climax. The grass-forb stage of succession precedes 

the woody shrub stage. 

Succession- The natural replacement, in time, of 

one plant community with another. Conditions of 

the prior plant community (or successional stage) 

create conditions that are favorable for the 

establishment of the next stage. 

Sump - A pit or tank that catches liquid runoff for 

drainage or disposal. 

Surface Capping - A layer of clay, or other 

impermeable material installed over contaminated 

soil to prevent the entry of rainwater, eliminate 

direct exposure to contaminated soils, and minimize 

leachate and the emission of soil gases. 

Surface Water - All water naturally open to the 

atmosphere (rivers, lakes, reservoirs, streams, 
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wetlands impoundments, seas, estuaries, etc.); also 

refers to springs, wells, or other collectors which 

are directly influenced by surface water. 

Sustainability- The ability of an ecosystem to 

maintain ecological processes and functions, 

biological diversity, and productivity over time.  

Swale – Drainage course with no visible bed or 

banks.  Conveys runoff on an intermittent basis. 

 

Thalweg - Line joining the lowest points of 

successive cross-sections, either along a river 

channel or, more generally, along the valley that it 

occupies.  More specifically, a thalweg is the line of 

the fastest flow along the course of a river. This 

usually crosses and re-crosses the stream channel. 

Topography - The physical features of a surface 

area including relative elevations and the position of 

natural and human-made features. 

Total Phosphorus (TP) – The total amount of 

phosphorus that is contained within the water 

column. 

Total Suspended Solids (TSS) - The total amount 

of particulate matter that is suspended in the water 

column. 

Treatment - The act of applying a procedure or 

chemicals to a substance to remove undesirable 

pollutants. 

Tributary - A river or stream that flows into a 

larger river or stream. 

Turbidity - Describes the ability of light to pass 

through water.  The cloudy appearance of water 

caused by suspended and colloidal matter 

(particles). 

Two-Year Storm - The 24 hour storm event which 

exceeds bankfull capacity and occurs on average 

once every two years (or has a likelihood of 

occurrence of 1/2 in a given year). 

 

Underground Storage Tanks (USTs) - Storage 

tanks with at least 1 0 percent or more of its storage 

capacity underground . 

Understory- The trees and woody shrubs growing 

beneath the overstory in a stand of trees.  

 

Urbanization - Changing land use from rural 

characteristics to urban (city-like) characteristics. 

Ultrafiltration - The process in which hydrostatic 

pressure causes water and small dissolved 

molecules and ions to move across a membrane 

against a concentration gradient.  

U.V. Disinfection - A process of disinfecting that 

involves subjecting the item, object, or instrument 

to ultraviolet radiation. 

 

Waste – Unwanted materials left over from a 

manufacturing or other process. 

Water Surface Profile - The longitudinal profile 

assumed by the surface of a stream flowing in an 

open channel; the hydraulic grade line. 

Water Table - The upper surface or top of the 

saturated portion of the soil or bedrock layer, 

indicates the uppermost extent of groundwater. 

Water Yield- The runoff from a watershed, 

including groundwater outflow.  

Watercourse – drainage course with visible bed 

and banks.  Conveys runoff on an intermittent or 

continuous basis. 

Watershed - The topographic boundary within 

which water drains into a particular river, stream, 

wetland, or body of water. 

Waterway – A channel for the passage or flow of 

water. 

Wet pond – A stormwater management pond 

designed to detain urban runoff and always contain 

water. 

Wet Well - A chamber used to collect water or 

other liquid and to which a pump is attached. 

Wetlands – still shallow water area in a natural 

depression with significant vegetation throughout. 

Wind Break -Any device designed to block wind 

flow and intended for protection against any ill 

effects of wind. 

 

Xeriscaping - a method of landscaping using rock 

gardens, cacti, and other plants that thrive in the 

desert as a means to conserve water. 

 



List of Acronyms

14E Fourteen Mile Creek East

14W Fourteen Mile Creek West

16E Sixteen Mile Creek East

16W Sixteen Mile Creek West

AEM Adaptive Environmental Management

AMSL Above Mean Sea Level

ANSI Areas of Natural and Scientific Interest

AOC Area of Concern

ASL Above Sea Level

BMP Best Management Practice

BOD Biological Oxygen Demand

CAA Conservation Authorities Act

CAL Compatible Adjacent Land Uses

COD Chemical Oxygen Demand

COSEWIC Committee on the Status of Endangered Wildlife in Canada

CTM Critical Thermal Maximum

CUM Field Meadow

CUS Cultural Savannah

CUT Cultural Thicket

CW Cultural Woodlands

D50 Diameter at 50% passing

dbh Diameter at Breast Height

DFO Department of Fisheries and Oceans

DRC Distributed Runoff Control

E East

EA Environmental Assessment

EC Environment Canada

EIR Environmental Implementation Report

ELC Ecological Land Classification

EM East Morrison Creek

END Endangered

EPA Environmental Protection Area

EPT Ephemeroptera, Plecoptera and Trichoptera

ESA Environmentally Sensitive Area

ET Evapotranspiration

EXP Extirpated

EXT Extinct

FOD Deciduous Forest Type

FON Federation of Ontario Naturalists

GAWSER Guelph Agricultural Watershed Storm Event Runoff Model

GO Glen Oak Creek

GTA Greater Toronto Area

h Rare in Halton Region

ha Hectare

HEC-RAS Hydrologic Engineering Centers River Analysis System

HUSP Halton Urban Structure Plan

I Infiltration

IAR Interagency Review

JC Joshuas Creek



km kilometer

L Locally Rare in Site District

m meter

M Mega

MC McCraney Creek

MCCR Ministry of Citizenship, Culture and Recreation

MMAH Ministry of Municipal Affairs  and Housing

MMM Marshall Macklin and Monaghan

MNR Ministry of Natural Resources

MOC Morrison Creek

MOE Ministry of Environment

MOEE Ministry of Environment and Energy, now known as Ministry of Environment

MTO Ministry of Transportation

MUN Munns Creek

NHIC Natural Heritage Information Centre

NONHIA North Oakville Natural Heritage Inventory and Analysis

NRSI Natural Resource Solutions Inc.

OBBA Ontario Bird Banding Association

OBM Ontario Base Map

ODWS Ontario Drinking Water Standard

OMAFRA Ontario Ministry of Agriculture and Food

OMNR Ontario Ministry of Natural Resources

OP Official Plan

OPA Official Plan Amendment

ORC Ontario Realty Corp

P Precipitation

PAH Polynuclear Aromatic Hydrocarbon

PMA Percent Model Affinity

PPS Provincial Policy Statement

PSW Provincially Significant Wetland

PWQO Provincial Water Quality Objective

QEW Queen Elizabeth Way

R Runoff

RDRS Redside Dace Recovery Strategy

RDRT Redside Dace Recovery Team

RGA Rapid Geomorphic Assessment

RM Regional Municipality

ROW Right of Way

RSAT Rapid Stream Assessment Technique

S Groundwater Storage

SAC Stakeholder Advisory Committee

SCH Shannons Creek

SM Sixteen Mile Creek

Srank Provincial Ranking

SWM Stormwater Management

SWMP Stormwater Management Plan

TAC Technical Advisory Committee

TC Taplow Creek

TC Transport Canada

TDS Total Dissolve d Solids

THR Threatened

TKN Total Kjeldahl Nitrogen



TOR Terms of Reference

TP Total Phosphorus

TRCA Toronto Region Conservation Authority

TSH Totten Sims Hubicki Associates

TSS Total Suspended Solids

TWWFMMP Toronto Wet Weather Flow Master Management Plan

VTEE Vulnerable, Threatened, Endangered, Extirpated or Extinct Species of Ontario

VU or VUL Vulnerable

W West

WS Water Storage



LIST OF FISH SPECIES OBSERVED IN THE STUDY AREA 
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CYPRINIDAE

+ Goldfish Carassius auratus 1,2,7,23 2 1,2,(6),23,(23)

SC THR P,T Redside Dace Clinostomus elongatus 1,7,23,26 (8) (23),(33) 1,(2)(6),23,(23),26,(4)

Lake Chub Couesius plumbeus (8)

+ Common Carp Cyprinus carpio 7,23 7,(8),23,(23)

Brassy Minnow Hybognathus hankinsoni 7 7 (6),(23)

NAR NIAC River Chub Nocomis micropogon 7,23 7,(8),23,(23)

Emerald Shiner Notropis atherinoides 7 7,23,(23) (23)

Common Shiner Notropis cornutus 2,7,23 7,(8),23,(23) (23) 2,23,(23) 2,(4),(5),(6),23,(23)

Spottail Shiner Notropis hudsonius 23,(23)

SC NIAC P Silver Shiner Notropis photogenis 23,(23)

NAR NIAC Rosyface Shiner Notropis rubellus 7,23 7,(8),23,(23)

Northern Redbelly Dace Phoxinus eos 7 7,23 (6),(23)

NAR NIAC Bluntnose Minnow Pimephales notatus 2,7,23,26 7,(8),23,(23) (23) 2,(4),(5),(6),23,(23),26

Fathead Minnow Pimephales promelas 1,6,7,23,26 23,(23) 2,23,(23) 23,(23) 1,2,(4),(5),(6),23,(23),26,(26) (23)

Blacknose Dace Rhinichthys atratulus 1,2,7,23,26 7,(8),23,(23) 1,2,23,(23),(33) 2,23,(23) 1,2,(4),(5),(6),23,(23),26

Longnose Dace Rhinichthys cataractae 7,8,23 7,8,23,(23) (5),(6)

Creek Chub Semotilus atromaculatus 1,2,7,8,23,26 7,8,23,(23) 1,2,23,(23),(33) 2,23,(23) 1,2,(2),(4),(5),(6),23,(23),26 (23)

CENTRARCHIDAE

Rock Bass Ambloplites rupestris 1,7,23 1,7,(8),23,(23)

NAR NIAC Green Sunfish Lepomis cyanellus 23 23

Pumpkinseed Lepomis gibbosus 1,7,23 (8),23,(23) 1,(6)

Largemouth Bass Micropterus salmoides 2,7,23,26 7,23,(23) 2,(6),23,(23),26

Smallmouth Bass Micropterus dolomieu 7,8,23 7,8,23,(23) 2,(6)

GASTEROSTEIDAE

Brook Stickleback Culaea inconstans 1,2,7,23,24,26 (8),23,24 1,2,23,(23),(33) 2,(23) 1,2,(4),(6),23,(23),26

Threespine Stickleback Gasterosteus aculeatus (23)

Status
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CATOSTOMIDAE

White Sucker Catostomus commersoni 1,2,7,23,26 7,(8),23,(23) (23) 2,23,(23) 1,2,(4),(6),23,(23),26 23

Northern Hog Sucker Hypentelium nigricans 8 7,8,23,(23)

PERCIDAE

Rainbow Darter Etheostoma caeruleum 7,8,23 7,8,23,(23) 23

L Iowa Darter Etheostoma exile (23)

Fantail Darter Etheostoma flabellare 7,23 7,(8),23,(23) (2),(4),(6),(23)

Johnny Darter Etheostoma nigrum 23 (8) 23 23

Yellow Perch Perca flavescens (8)

PETROMYZONTIDAE

P Silver Lamprey Ichthyomyzon unicuspis 7 (6)

+ Sea Lamprey Petromyzon marinus (8),(23)

SALMONIDAE

+ Rainbow Trout Onchorhynchus mykiss 7,23 7,23 23

+ Coho Salmon Onchorhynchus kitsutch 23 (8),23

+ Chinook Salmon Onchorhynchus tshawytscha 7,23 7,(8),23 23 (4),23

+ Brown Trout Salmo trutta 7,23 7,23

Brook Trout Salvelinus fontinalis 7 7

ICTALURIDAE

Brown Bullhead Ameiurus nebulosus 8,23,26 8,23 23,(23),26

Stonecat Noturus flavus 7,8,23 7,8,23,(23)

ANGUILLIDAE

American Eel Anguilla rostrata (8)

*Note ( ) - fish found in North Oakville but outside of subwatershed study boundary 

1 NRSI, 2002 16 Atlas Square #17PU02, 1987 Legend

2 LGL, 2000 17 Atlas Square #17NJ90, 2001 +   Introduced Species
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3 Eagles et al., 1987 18 Atlas Square #17NJ91,2001 L   Locally Rare in Site District 7E4

4 Philips Engineering Ltd., 2000 19 Atlas Square #17NJ92, 2001 P   Provincially Rare

5 MMM & LGL, 1992 20 Atlas Square #17PJ01,2001 T   Provincially Threatened

6 Triton Engineering et al., 1992 21 Stantec et al., 2002

7 SNC-Lavalin Ferrovial, 1999 22 Toronto Entomologists' Association, 1991

8 Ecoplans, 1995 23 MNR, 2003

9 MNR, 1994 24 Conservation Halton, 2002

10 MNR, 2000 25 Geomatics, 1993

11 Dobbyn, 1994 26 MMM, 2003

12 MNR, 1989 27 Steve Varga, 1998 and 2002

13 Atlas Square #17NU91, 1987 28 Anthony Goodban, 1998 and 1999

14 Atlas Square #17NU92, 1987 29 Dr. William J. Crins, 1981

15 Altas Square #17PU01, 1987 30 NHIC (in MNR, 2003)



Town of Oakville 

North Oakville Subwatersheds Study – Management Strategy 

   

7-1 

 

APPENDIX OO 

 

IAR.  2003.  North Oakville Planning Authorities Interagency Review Phase 1 Report (September 

2003). 

 

Adams, L.W. and L.E. Dove. 1989.  Wildlife Reserves and Corridors in the Urban Environment.  

A Guide to Ecological Landscape Planning and Resource Conservation.  Division of 

Federal Aid Fish & Wildlife Service, US Dept of the Interior. 

 

Austen, M.J.W., C.M. Francis, D.M. Burke, M.S.W. Bradstreet. 2001. Landscape Context 

And Fragmentation Effects on Forest Birds in Southern Ontario. Condor 103 (4): 701-

714. 

 

Bakowsky, W.D.  1996.  Natural Heritage Resources of Ontario:  Vegetation Communities of 

Southern Ontario.  Natural Heritage Information Centre, Ontario Ministry of Natural 

Resources, Peterborough. 

 

Bakowsky, W. and  J.L. Riley. 1994. “A survey of the prairies and savannas of Southern 

Ontario.” In R. Wickett, P. Dolan Lewis, A. Woodliffe and P. Pratt, (eds). Proceedings of 

the Thirteenth North American Prairie Conference: Spirit of the Land, Our Prairie 

Legacy. August 6-9, 1992. Windsor: Corporation of the City of Windsor. 

 

Barnes, T.G. 2000.  “Landscape ecology and ecosystem management.” FOR-76 

 Web Page: http://www.ca.uky.edu/agc/pubs/for/for76/for76.pdf 

 

Baum, K.A., K.J. Haynes, F.P. Dillemuth, J.T. Cronin. 2004. “The matrix enhances the 

effectiveness of corridors and stepping stones.” Ecology  85(10): 2671-2676. 

 

Becker, G.C. 1983. Fishes of Wisconsin, University of Wisconsin Press. 

 

Beier, P., and S. Loe. 1992.  A Checklist for Evaluating Impacts to Wildlife Movement Corridors.  

Wildl Soc Bull 20:434-440. 

 

Beier, P. and R.F. Noss. 1998. Do Habitat Corridors Provide Connectivity?  Conservation 

Biology, .12(6): 1241-1252 

 

Birds Ontario.  2002-2006. Ontario Breeding Bird Atlas.  Online: 

http://www.birdsontario.org/atlas/atlasmain.html 

 

Bird Studies Canada.  2001.  The Marsh Monitoring Program – Training Kit and Instructions for 

Surveying Marsh Birds, Amphibians and Their Habitats.  2001 Revised Edition.  

Published by Bird Studies Canada in cooperation with Environment Canada and the U.S. 

Environmental Protection Agency.  February 2001. 

 

Bird Studies Canada.  2003.  Conservation Priorities for the Birds of South Ontario – Priority 

Species List for Halton Region.  Online: http://www.bsc-

eoc.org/conservation/conservmain.html 

 

Brennan, L.A. and J.R.W.P. Kuvlesky. 2005. “North American grassland birds: an unfolding 

conservation crisis?” Journal of Wildlife Management 69(1): 1-13. 

 



Town of Oakville 

North Oakville Subwatersheds Study – Management Strategy 

   

7-2 

 

Briffett, C. 2001. “Is managed recreational use compatible with effective habitat and wildlife 

occurrence in urban open space corridor systems.” Landscape Research, 26: 137-163. 

 

Brosofske K.D., J. Chen, R.J. Naiman, and J.F. Franklin. 1997.  “Effects of harvesting on 

microclimate from small streams to uplands in western Washington.”  Ecological 

Applications 7: 1188-1200. 

 

Brown, D.M., McKay, G.A., and Chapman, L.J., 1980, The Climate of Southern Ontario, 

Climatological Studies Number 5, Environment Canada, Atmospheric Environmental 

Services. 

 

Brownell, V.R., and B.M.H. Larson. 1995. A Evaluation Framework for the Natural Areas in the 

Regional Municipality of Ottawa-Carleton. Vol 1. 

 

Brummer, C. 2004.  Morphological indicators of downstream transitions in headwater channels. 

http://depts.washington.edu/cwws/Research/Projects/brummer.html (accessed January 

2004). 

 

Brunke M. and Gonser T., 1997.  The ecological significance of exchange processes betweens 

rivers and groundwater.  Freshwater Biology, 37, 1-33 

 

Bollinger, E.K. and T.A. Gavin. 2004. “Responses of nesting bobolinks (Dolichonyx oyzivorus) to 

habitat edges.” The Auk 121(3): 767-776. 

 

Burke, D.M. and E. Nol. 1998. Edge and Fragment Size Effects on the Vegetation of 

Deciduous Forests in Ontario, Canada. Natural Areas Journal 18 (1): 45-53. 

 

Burke, D. 1999. Are Bigger Woodlands Better? In Southern Ontario Woodlands – The 

Conservation Challenge. Conference Casebook. Federation of Ontario Naturalists. 

 

Cadman, M. 1999. Conserving What’s Left of Southern Ontario’s Forest Birds. In 

Southern Ontario Woodlands – The Conservation Challenge. Conference Casebook. 

Federation of Ontario Naturalists. 

 

Cadman, M.D., P.F.J. Eagles, and F.M. Helleiner. 1987.  Atlas of the Breeding Birds of Ontario.  

Federation of Ontario Naturalists and Long Point Observatory. University of Waterloo 

Press, Waterloo, Ontario. 

 

Canadian Wildlife Service 2001.  Ontario Breeding Bird Atlas: Guide for Participants.  Atlas 

Management Board, Federation of Ontario Naturalists, Don Mills. 

 

Castelle, A.J., A.W. Johnson, and C. Conolly. 1994. Wetland and Stream Buffer Size 

Requirements – A Review. Journal of Environmental Quality 23 (5):878-882. 

 

Center for Watershed Protection. 2003. Impacts of Impervious Cover on Aquatic 

Systems – Watershed Protection Research Monograph No. 1. Ellicott City, MD. 

 

Chapman, L.J., and Putnam, D.F., 1984.  The Physiography of Southern Ontario, Third Edition, 

Ontario Geological Survey Special Volume 2. 

 

Chorley, 1969. Introduction to physical hydrology. U.S.A: Methuen & Co. Ltd. 211 pp. 



Town of Oakville 

North Oakville Subwatersheds Study – Management Strategy 

   

7-3 

 

 

Chow, V.T., 1959. Open-channel Hydraulics. McGraw Hill. Boston MA. 

 

Cicierski, L. 1998. Uplands are Vital to Wetland Success. Conservator 19 (4):16-17. 

 

City of London.  2003. Significant Woodlands Policy Review and Preliminary Evaluation of 

Woodland Patches in the City of London Using GIS Analysis. 

 

City of Waterloo.  1998.  Laurel Creek Watershed Monitoring Program.  Terrestrial Monitoring 

Annual Report 1997; Zone 1 – Forested Hills ESPA #19.  

 

Clevenger, A., B. Chruszcz, and K. Gunson.  2001. “Drainage culverts as habitat linkages and 

factors affecting passage by mammals.”  Journal of Applied Ecology, 38: 1340-1349. 

 

Collinge, S.K. 1996. Ecological Consequences of Habitat Fragmentation: Implications for 

Landscape Architecture and Planning. Landscape and Urban Planning 36 (1): 59-77. 

 

Committee on the Status of Endangered Wildlife in Canada. 2003. Web Page: 

http://www.cosewic.gc.ca/eng/sct5/index_e.cfm. Last updated: July 15, 2003. 

 

Conservation Halton. 2002. Oakville Land Assembly (ORC Lands) Wetland Monitoring. 

Conservation Halton, Milton, Ontario. April 2002. 

 

Cosburn Patterson Wardman Limited, et al. 1999. Stormwater Management Design Brief for 

Quality/Quantity SWM Pond and 14 Mile Creek Tributary Crossing, March 1999. 

 

Cosburn Patterson Wardman Limited, et al. 1995.  West Oak Trails: Subwatershed Impact Study 

for Taplow Creek, McCraney Creek and the East Branch of 14 Mile Creek: Final Report, 

May 1995. 

 

Cosburn Patterson Wardman Limited, et al. 1995.  East Morrison Creek Subwatershed Study, 

April 1995. 

 

Cosburn Patterson Wardman Limited, et al. 1995.  Stormwater Implementation Study: 

Osenego/Shannon Creeks, May 1995. 

 

Couturier, A.  1999.  Conservation Priorities for the Birds of Southern Ontario.  Unpublished Bird 

Studies Canada Report.  Online: http://www.bsc-eoc.org/conservation/conservmain.html   

 

Crins, Dr.W.J. 1981. Data compiled from field work conducted June 27, July 4, and October 9, 

1981. In LGL Environmental Research Associates Ltd. 2000. North Oakville Natural 

Heritage Inventory and Analysis, Final Report. May 1999, Revised November 2000, and 

Ministry of Natural Resources. 2003. Inventory of the Sixteen Mile Creek Valley and 

Oakville-Milton Wetlands & Uplands candidate Life Science Areas of Natural and 

Scientific Interest. Ontario Ministry of Natural Resources, Aurora District. May 2003. 

 

Crins, Dr.W.J. 1999. Personal communications on status of plants in the Halton Region. (on final 

Ontario Ministry of Natural Resources, Aurora District office). 

 

Croonquist, M.J. and R.P. Brooks, 1993. “Effects of habitat disturbance on bird communities in 

riparian corridors.”  Journal of Soil and Water Conservation. 48: 65-70. 



Town of Oakville 

North Oakville Subwatersheds Study – Management Strategy 

   

7-4 

 

 

Danielopol, D.L. , 1989.  Groundwater fauna associated with riverine aquifers. Journal of the 

North American Benthological Society, 8, 18-35. 

 

Davis, S.K. 2004. “Area sensitivity in grassland passerines: effects of patch size, patch shape, and 

vegetation structure on bird abundance and occurrence in Southern Saskatchewan.” The 

Auk 121(4): 1130-1145. 

 

Department of Fisheries and Oceans Canada.  1999.  Municipal Drain Classification, Pilot 

Projects for the Southwestern Ontario Conservation Authorities.  Unpublished Results. 

 

Dextrase, A., L. Normington, J. Anderson, M. Heaton, T. Heiman, E. Holm, C.Lee, and B. 

Morris.  2005.  “Recovery strategy for Redside Dace in Canada, 2002-2007.”  Redside 

Dave Recovery Team.  January 31, 2005. 

 

Donovan, T.M., P.W. Jones, E,M, Annand and F.R. Thompson III. 1997. “Variation in local scale 

edge effects: mechanisms and landscape context. Ecology 78: 2064-2075. 

 

Dougan & Associates. 2005. “Scientific basis:background review of scientific and technical 

literature.” Appendix In Region of Waterloo. 2005. Conserving our Special Places: 

Environmentally Sensitive Landscapes in the Region of Waterloo. Regional Growth 

Management Strategy Greenlands Strategy Implementation-A Background Technical 

Report. 

 

Dobbyn, J.S.  1994.  Atlas of the Mammals of Ontario.  Federation of Ontario Naturalists. 

 

Dover, J. W. 2000. “Human, environmental and wildlife aspects of corridors with specific 

reference to UK planning practice.” Landscape Research 25: 333-344. 

 

Dramstad, W.E., J.D. Olson, and R.T.T. Forman. 1996. Landscape Ecology Principles in 

Landscape Architecture and Land-use Planning. Island Press: Washington, D.C. 

 

Ecologistics Limited, 1977., A Hydrogeological Study of the Environmentally Sensitive Areas in 

the Region of Halton, prepared for Halton Region Conservation Authority. 

 

Ecoplans Ltd. 2000. Sale of the Oakville Land Assembly Environmental Study Report. 

 

Ecoplans, 1995. Sixteen Mile Creek Watershed Study: Halton Urban Structure Review. Natural 

Environment Technical Report. February 1995.  

 

 

Ecoplans, Ltd.  2000.  Phase I and II Environmental Site Assessment, Oakville Land Assembly: 

Final Report.  August 2000. 

 

Ecoplans Ltd. 2000. Sale of the Oakville Land Assembly Environmental Study Report. 

 

Ecoplans, Ltd. 2001. 

 

Environment Canada. 1998. Great Lakes Fact Sheet – How Much Habitat is Enough? 

 



Town of Oakville 

North Oakville Subwatersheds Study – Management Strategy 

   

7-5 

 

Environment Canada.  2001. Status and Trends in Fish and Wildlife Habitat on the Canadian Side 

of Lake Ontario. 

 

Environment Canada. 2004. “How much habitat is enough? A framework for guiding habitat 

rehabilitation in Great Lakes areas of concern.” Second Edition. Minister of Public 

Works and government Services Canada, Downsview, Ontario.  Also available online: 

www.on.ec.gc.ca/wildlife 

 

Environment Canada, 2004, Canada  Gazette Notice with Respect to the Code of Practice for the 

Environmental Management of Road Salts, ,Vol. 138, No. 14 — April 3, 2004 

 

Farrar, J.L.  1995.  Trees in Canada.  Fitzhenry & Whiteside Ltd., Markham, and the Canadian 

Forest Service, Ottawa.   

 

Featherstone, D.  2002.  Personal communication between Dave Featherstone of Conservation 

Halton and Jennifer Wright of Natural Resource Solutions Inc. 

 

Fernandez-Juricic, E. 2000. “Avifaunal use of wooded streets in an urban landscape.” 

Conservation Biology 14: 513-521. 

 

Findlay, S, 1995.  Importance of surface-subsurface exchange in stream ecosystems; the 

hyporheic zone.  Linonology and Oceanography, 40, 159-164 

 

Fischenich, C., 2001. Stability thresholds for stream restoration materials. USACE Research and 

Development. Technical note SR-29. 

 

Fischer, R.A., C.O. Martin, D. Barry, K. Hoffman, K.L. Dickson, E.G. Zimmerman, and 

D.A. Elrod. 1999. Corridors and Vegetated Buffer Zones: A Preliminary Assessment and Study 

Design. US Army Corps of Engineers, Waterways Experiment Station Technical Report 

EL-99-3. Online: 

http://libweb.wes.army.mil/uhtbin/cgisirsi/x/0/49/1?new_gateway_db=HYPERION 

 

Fleury, A.M. and R.D. Brown. 1997. “A framework for the design of wildlife conservation 

corridors with specific application to Southwestern Ontario.” Landscape and Urban 

Planning 37: 163-186 

 

Forman, R.T.T., B. Reinking, A.M. Hersperger. 2002. “Road traffic and nearby grassland bird 

patterns in a suburbanizing landscape.” Environmental Management 29(6): 782-800. 

 

Friesen, L.E., P.F.J. Eagles, and R.J. MacKay. 1995. “Effects of residential development on 

forest-dwelling neotropical migrant songbirds.” Conservation Biology, 9(6): 1408-1414. 

Friesen, L.  1998.  Impacts of urbanization on plant and bird communities in forest ecosystems.  

The Forestry Chronicle 74 (6): 855-860. 

 

Funk, Gunther; 1979.  Geology and Water Resources of the East and Middle Oakville Creeks.  

IHD Representative Drainage Basin; Ministry of the Environment, Water Resources 

Branch. 

 



Town of Oakville 

North Oakville Subwatersheds Study – Management Strategy 

   

7-6 

 

Galli, J., 1996. Rapid stream assessment technique, field methods. Metropolitan Washington 

Council of Governments. 36pp. 

 

Gartner Lee Ltd.  2002.  Rationale and Methodology for Determining Significant Woodlands in 

the Regional Municipality of Halton: Technical Background Paper #6.  April, 2002. 

 

Gartner Lee Ltd.  2005.  Letter Report Re: GLL 40-598 – “Redside Dace habitat monitoring and 

assessment program.” Letter from D.P. Gibson and M.B. Roy (Gartner Lee Ltd.) to K. 

Schofield (Green Ginger Development Inc.), dated December 6, 2005. 

 

Geomatics International Inc. 1994. 

 

Geomatics International Inc.  1991.  Environmentally Sensitive Area Study: Halton Region.  

Addendum Report.  The Regional Municipality of Halton, Planning and Development 

Department.  March 30, 1993. 

 

Geomatics International Inc.  1993.  Environmentally Sensitive Area Study: Halton Region.  

Addendum Report – Phase 2. The Regional Municipality of Halton, Planning and 

Development Department.  March 30, 1993. 

 

Goodban, A. 1998 and 1999. Data compiled from field work conducted in 1998 and 1999. In 

LGL Environmental Research Associates Ltd. 2000. North Oakville Natural Heritage 

Inventory and Analysis, Final Report.  May 1999, Revised November 2000, and Ministry 

of Natural Resources. 2003. Inventory of the Sixteen Mile Creek Valley and Oakville-

Milton Wetlands & Uplands candidate Life Science Areas of Natural and Scientific 

Interest. Ontario Ministry of Natural Resources, Aurora District. May 2003. 

 

Gore and Storrie, Ltd. and Ecoplans, Ltd.  1996.  Sixteen Mile Creek Watershed Plan.  February 

1996. 

 

Gore and Storrie Ltd. 1995. Sixteen Mile Creek Watershed Plan Technical Report #1: Model 

Calibration.  February 1995. 

 

Gore and Storrie Ltd. 1995. Sixteen Mile Creek Watershed Plan Technical Report #2: Evaluation 

of Potential Development Impacts. February 1995. 

 

Gore and Storrie Ltd. 1995. Sixteen Mile Creek Watershed Plan Technical Report #3: Regional 

Hydrogeology.  February 1995. 

 

Gore and Storrie Ltd. 1995. Sixteen Mile Creek Watershed Plan Technical Report #4: Natural 

Environment. February 1995. 

 

Gore and Storrie Ltd.  March 1995.  Sawmill Creek Natural Channel Design: Final Report. 

Submitted to: City of Mississauga. 

 

Gregory S.V., F.J. Swanson, W.A. McKee, and K.W. Cummins. 1991.  “An ecosystem 

perspective of riparian zones.”  BioScience 41: 540-51. 

 

Halton Region Conservation Authority, 1988. Joshua’s Creek Flood Plain Mapping Study 

Canada/Ontario Flood Damage Reduction Program Technical Report 

 



Town of Oakville 

North Oakville Subwatersheds Study – Management Strategy 

   

7-7 

 

Halton Urban Structure Review Consulting Team, 1996.  Sixteen Mile Creek Watershed Plan, 

February 1996. 

 

Hamilton Naturalists’ Club. 1993. Hamilton-Wentworth Natural Areas Inventory. A.E. heagy 

(ed.) Vols. 1-2. Hamilton Naturalists’ Club, Hamilton. 

  

Hannon, S.J., C.A. Paszkowski, S. Boutin, J. DeGroot, S.E. Macdonald, M. Wheatley, and 

B.R. Eaton. 2002. Abundance and Species Composition of Amphibians, Small Mammals, 

and Songbirds in Riparian Forest Strips of Varying Widths in the Boreal Mixedwood of 

Alberta. Canadian Journal of Forest Research 32 (10): 1784-1800. 

 

Hansen, W.F. 2001.   Identifying stream types and management implications. Forest Ecology and 

Management. Vol. 143, 39-46. 

 

Harding, J.H. 2000. Amphibians and Reptiles of the Great Lakes Region. The University of  

Michigan Press. 

 

Heagy, A.E. (ed.).  1993.  Hamilton-Wentworth Natural Areas Inventory.  Vols. 1-2. Hamilton 

Naturalists’ Club, Hamilton. 

 

Hemson Consulting Ltd.  2000.  Strategic Land Use Options Study: Final Report.  August 2000. 

 

Henry, A.C., D.A. Hosack, C.W. Johnson, D. Rol, and G. Bentrup.  1999.  “Conservation 

corridors in the United States: benefits and planning guidelines.” Journal of Soil and 

Water Conservation. Fourth Quarter: 645-650. 

 

Herkert, J.R. 1994. “The effects of habitat fragmentation on Midwestern grassland bird 

communities.” Ecological Applications 4(3): 461-471. 

 

Herrmann, H.L., K.J. Babbiyy, M.J. Baber, R.G. Congalton. 2005. “Effects of landscape 

characteristics on amphibian distribution in a forest-dominated landscape.”  Biological 

Conservation. 123: 139-149. 

 

Hess, G.R. and R.A. Fischer. 2001. “Communication clearly about conservation corridors.” 

Landscape and Urban Planning  55: 195-208 

 

Hickman, S. 1990. Evidence of Edge Species Attraction to Nature Trails Within Deciduous 

Forest. Natural Areas Journal 10: 3-5. 

 

Holm, E., and E. J. Crossman. 1986. A report on a 1985 attempt to resurvey areas within the 

Ontario distribution of Clinostomus elongatus, the Redside dace and to summarize 

previous records. Unpublished report on file Fisheries Branch, Ontario Ministry of 

Natural Resources and Royal Ontario Museum. 11 pages, 9 tables, 13 figs. 

 

Holmes, A.M., et al. 1991. The Ontario Butterfly Atlas, Toronto Entomologists Association, 

Toronto, ON 1991. 

 

Hounsell, S.W. 1985. The Effects of Transmission Facilities on forest Bird Communities:  A 

Literature Review. Report No. 85093. Ontario Hydro. 

 



Town of Oakville 

North Oakville Subwatersheds Study – Management Strategy 

   

7-8 

 

Hudgens, B.R. and N.M. Haddad. 2003. “Predicting which species will benefit from corridors in 

fragmented landscapes from population growth models.” The American Naturalist 

161(5): 808-820. 

 

Hydrology Consultants Ltd. 1975. Environmental Impact Assessment 0 Oakville Waste Disposal 

Site. Regional Municipality of Halton. 

 

Hynes H.B.N. ,1983. Groundwater and Stream Ecology. Hydrobiologia, 100, 93-99. 

 

Jagger Hims Ltd. 2000. Closed Oakville Fourth Line Landfill Site 1989/99 Biennial Monitoring 

Report. June 2000. 

 

Jalava, J.V., P.J. Sorrill, J. Henson, and K. Brodri.  2000.  The Big Picture Project: Developing a 

Natural Heritage Vision for Canada’s Southernmost Ecological Region.  Natural Heritage 

Information Centre, Ministry of Natural Resources.  Online: 

http://www.carolinian.org/ConservationPrograms_BigPictureMethodology2.htm 

 

Jobling, M. 1981. Temperature tolerance and final preferendum – rapid methods for the 

assessment of optimum growth temperatures. Journal of Fish Biology. 19: 439-455 

 

Johnson, D.H. 2001. “Habitat fragmentation effects on birds in grasslands and wetlands: a 

critique of our knowledge.” Great Plains Research 11(2): 211-213. 

 

Johnson, D.H. and L.D. Igl. 2001. “Area requirements of grassland birds: A regional 

perspective.” The Auk 118(1): 24-34. 

 

Johnson, D.H. and M. Winter. 1999. “Reserve design for grasslands: considerations for bird 

populations.” In D. Harmon (ed.) On the frontiers of Conservation: Proceedings from the 

Tenth Research and Resource Management in Parks and Public Lands. The George 

Wright Soc. Biennial Conf., Ashville, N.C. Jamestown, N.D.: Northern Prairie Wildlife 

Center Online: http://www.npwrc.usgs.gov/resource/2000/desgrs/desgrs.htm 

 

Jones J.B. and Holmes R.M. , 1996.  Surface-subsurface interactions in stream ecosystems. 

Trends in Ecology and Evolution, 11, 239-242. 

 

Karrow, P.F., Quaternary Geology of the Brampton Area, 1981; Ontario Geological Survey Open 

File Report 5819. 

 

Karrow, P.F., Pleistocene Geology of the Hamilton-Galt Area; Ontario Department of Mines, 

Geological Survey Open File Report 5819. 

 

Karrow, P.F., 1987.  Quaternary Geology of the Hamilton-Cambridge Area; Ontario Geological 

Survey Report 255. 

 

Kirchner, F., J-B. Ferdy, C. Andalo, B.Colas and J. Moret. 2003. “Role of corridors in plant 

dispersal: an example with the endangered Ranunculus nodiflorus.” Conservation 

Biology 17(2): 401-410. 

 

Knaapen, J.P., M. Scheffer, and B. Harms. 1992. Estimating Habitat Isolation in Landscape 

Planning. Landscape and Urban Planning 23: 1-16. 

 



Town of Oakville 

North Oakville Subwatersheds Study – Management Strategy 

   

7-9 

 

Lamond, W.G. 1994. The Reptiles and Amphibians of the Hamilton Area: A Historical Summary 

and the Results of the Hamilton Herpetofaunal Atlas. Hamilton Naturalists’ Club, 

Hamilton, Ontario. 

 

Langton, T.E.S. (ed.). 1989.  Amphibians and Roads: Proceedings of the Toad Tunnel 

Conference.  ACO Polymer Products Ltd.: Bedfordshire, England. 

 

Lee, H.T., W.D. Bakowsky, J. Riley, J. Bowles, M. Puddister, P. Uhlig, and S. McMurray.  1998.  

Ecological Land Classification for Southern Ontario: First Approximation and its 

Application.  Ontario Ministry of Natural Resources, Southcentral Science Station, 

Science Development and Transfer Branch.  SCSS Field Guide FG-02/. 

 

Leopold, L. 1994. A View of the River. Harvard University Press. 298 pp. 

 

LGL Environmental Research Associates, 1999. North Oakville Natural Heritage Inventory and 

Analysis. May 1999, proj.  TA-2242. 

 

LGL Ltd.  2000.  North Oakville Natural Heritage Inventory and Analysis.  Prepared for the 

Town of Oakville.  November 2000.  LGL Project No. TA-2242. 

 

McDonald, W. and St.Clair, C. 2004. “Elements that promote highway crossing structure use by 

small mammals in Banff National Park.”. Journal of Applied Ecology, 41:82-93. 

 

Marshall Macklin Monaghan et al.  1993.  Hanlon Creek Watershed Plan.  Final Report. 

 

Marshall Macklin Monaghan Ltd. 1989. Master Drainage Study: Joshua’s Creek Upstream of 

Upper Middle Road, July 1989. 

 

Marshall Macklin Monaghan Ltd. and LGL Environmental Research Associates.  1992. Joshua’s 

Creek Watershed Plan Study, Volumes 1 and 2.  May 1992. 

 

Marshall Macklin Monaghan Ltd. 1990. Master Drainage Study: West Morrison Creek. March 

1990.  

 

Marshall Macklin Monaghan Ltd. 1992. Subwatershed Impact Study on Sub-Basin 8 in Joshua’s 

Creek.  September 1992.  

 

Marshall Macklin Monaghan Ltd. 1994. Addendum to Master Drainage Study: West Morrison 

Creek. March 1994. 

 

Marshall Macklin Monaghan Ltd. 2000. Joshua’s Creek Sub-Basin 7B Subwatershed Impact 

Study: Final Report.  April 2000. 

 

Marshall Macklin Monaghan Ltd. 2003. 407 West Secondary Plan, Preliminary Information – 

Existing Conditions, Town of Oakville. 

 

Marshall Macklin Monaghan Ltd. And LGL Environmental Research Associates, 1992; Final 

Report on Joshua’s Creek Watershed Plan, prepared for Department of Public Works, 

Town of Oakville. 

 



Town of Oakville 

North Oakville Subwatersheds Study – Management Strategy 

   

7-10 

 

Marshall Macklin Monaghan Ltd. and LGL Environmental Research Associates.  1993. Hanlon 

Creek Watershed Plan.  Final Report, April 1993. 

 

Mass Audubon. 2003. Conserving Grassland Birds. Online: 

http://www.massaudubon.org/Birds_&_Beyond/Grassland_Birds/index.html 

 

Matlack, G.R. 1993. Microenvironment Variation Within and Among Deciduous Forest 

Edge Sites in the Eastern United States. Biological Conservation 66:185-194. 

 

McKee, P.M., and B.J. Parker. 1982. The distribution, biology, and status of the fishes 

Campostoma anomalum, Clonostrom Elongatus, Notropis photogenis (Cyprinidae), and 

Fundulus notatus (Cypinodontidae) in Canada. Can. J. Zool. 60:1347-1358. 

 

Merriam, G. 1992.  An Introduction to Concepts of Landscape Ecology for Ontario Parks 

Managers Administrators and Policy Makers.  In Poser et al (ed) Size, Integrity Standards 

for Natural Heritage Areas in Ontario. 

 

Miller, J.P., McCave, I.N., and Komar, P.D., 1977.  Threshold of sediment motion under 

unidirectional currents. Sedimentology, 24: 507-527. 

 

Ministry of the Enivronment, June1993. Subwatershed Planning. 

 

Ministry of the Environment, 1994.  Stormwater Management Plan Design Manual, 1994, 

Revised 1999.   

 

Ministry of Environment, 1999. Ontario Ministry of Environment. Revised Stormwater 

Management Guidelines Draft Report. 

 

Ministry of Municipal Affairs and Housing (MMHA).  1998.  BioMAP “How to Manual” 

prepared for MMHA by Ronald W. Griffiths, PHD. 

 

Ministry of Natural Resources, June1993. Subwatershed Planning. 

 

Ministry of Natural Resources.  1994.  Fish Habitat Protection Guidelines for Developing Areas. 

 

Ministry of Natural Resources. 2003a. Inventory of the Sixteen Mile Creek Valley and Oakville-

Milton Wetlands and Uplands Candidate Life Science Areas of Natural and Scientific 

Interest. Ontario Ministry of Natural Resources, Aurora District. May 2003. 

 

Ministry of Natural Resources. 2003b. Natural Heritage Information Centre Species Status 

Listings.  Web Page: http://www.mnr.gov.on.ca/MNR/nhic/species/species_list.cfm.  Last 

updated: March 4, 2003. 

 

Ministry of Natural Resources. 2003c. North Oakville- Milton West & East Wetland Complexes. 

Ontario Ministry of Natural Resources, Aurora District. May 2003. 

 

Ministry of Natural Resources. 2003d. North Oakville- Plants, Vegetation Communities & 

Animals Including Species & Communities at Risk. Ontario Ministry of Natural 

Resources, Aurora District. May 2003. 

 



Town of Oakville 

North Oakville Subwatersheds Study – Management Strategy 

   

7-11 

 

Ministry of Natural Resources. 2003e. North Oakville & Vicinity- Streams. Ontario Ministry of 

Natural Resources, Aurora District. May 2003. 

 

Ministry of Natural Resources.  2003f. Vascular Plants & Vegetation for Three Areas in North 

Oakville. Ontario Ministry of Natural Resources, Aurora District. June 30, 2003. 

 

Ministry of Natural Resources. 2003g. North Oakville Vicinity - Additional Fish Records by 

Watershed. Ontario Ministry of Natural Resources, Aurora District. July 22, 2003 

 

Ministry of Natural Resources, 1975. 

 

Ministry of Natural Resources.  2001.  “Natural heritage information centre species status 

listings.” (http://www.mnr.gov.on.ca/MNR/nhic/species/species_list.cfm).  Last updated 

2001-03-22.  

 

Ministry of Natural Resources.  2000.  Significant Wildlife Habitat: Technical Guide.  OMNR, 

October 2000. 

 

Ministry of Natural Resources.  2000.  Natural Heritage Information Centre Herpetofaunal 

Summary Database.  

 

Mirek Sharp Associates & Region of Halton. 2002. Halton Region Official Plan Review – 

Technical Background Paper #7: Environmentally Sensitive Area Update Study.  June 

2002. 

 

MM Dillon Ltd. 1980. Regional Municipality of Halton – Oakville Landfill Site Hydrogeological 

Study.  

 

MM Dillon Ltd. 1988. Joshua’s Creek Floodplain Mapping Study. July 1988. 

 

Mulamoottil, G., B.G. Warner, and E.A. McBean (eds.). 1996. Wetlands: Environmental 

Gradients, Boundaries, and Buffers. Lewis Publishers: New York. 

 

Naiman R.J., and H. Decamps.1997.  “The ecology of interfaces: Riparian zones.” Annual Review 

of Ecology and Systematics 28: 621-658. 

Naiman R.J., H. Decamps, and M. Pollock. 1993. “The role of riparian corridors in maintaining 

regional biodiversity.”  Ecological Applications 3: 209-12. 

Natural Heritage Information Centre.  2005.  Natural Heritage Information Centre website.  

Online: http://nhic.mnr.gov.on.ca/nhic_.cfm 

 

Natural Heritage Information Centre, Ontario Ministry of Natural Resources. 2003. 

Online: www.mnr.gov.on.ca/MNR/nhic/nhic.cfm 

 

Natural Heritage Information Centre (NHIC).  2000.  NHIC List of Ontario Fish and their 

Rankings. 

 

Natural Resource Solutions Inc.  2002.  Bird Monitoring Report, Year 2001, RIM Park.  Report 

prepared for the City of Waterloo. 

 



Town of Oakville 

North Oakville Subwatersheds Study – Management Strategy 

   

7-12 

 

Natural Resource Solutions Inc.  2003.  Bird Monitoring Report, Year 2002, RIM Park.  Report 

prepared for the City of Waterloo. 

 

Natural Resource Solutions Inc.  2004.  Bird Monitoring Report, Year 2003, RIM Park.  Report 

prepared for the City of Waterloo. 

 

Natural Resource Solutions Inc.  2005.  Bird Monitoring Report, Year 2004, RIM Park.  Report 

prepared for the City of Waterloo. 

 

Noss, R.F.  1983.  A Regional Landscape Approach to Maintain Biodiversity.  BioScience 33 

(11): 700-706. 

 

Noss, R.F. 1987. Protecting Natural Areas in Fragmented Landscapes. Natural Areas Journal 

7: 2-13. 

 

Noss, R.F. 1995.  Maintaining Ecological Integrity in Representative Reserve Networks.  World 

Wildlife Fund Canada/United States. 

 

Novak  M. A. & Bode R.W.  1992.  Percent Model Affinity: a new measure of macroinvertebrate 

community composition.  Journal of the North American Benthological Society. 11: 493-

497. 

 

Novinger, D.c. and T.H. Coon, 2000.  Behaviour and Physiology of the Redside Dace , 

Clinostomus elongates, a threatened species in Michigan. Environmental Biology of 

Fishes 57:315-326 

 

Oldham, M.J. 1993 Draft. Distribution and Status of the Vascular Plants of Southwestern Ontario. 

Ontario Ministry of Natural Resources. Aylmer District Office, Aylmer, Ontario. 

 

Oldham, M.J., and Weller, W.F. 2000.  Ontario Herpetofaunal Atlas. Natural Heritage 

Information Centre. Ontario Ministry of Natural Resources.  Online: 

http://nhic.mnr.gov.on.ca/MNR/nhic/herps/ohs.html  

 

Ontario Ministry of the Environment, 1994, Water Management, Policies, Guidelines, 

 Provincial Water Quality Objectives.  

 

Ontario Ministry of the Environment, 2003, Stormwater Management Practices Planning and 

 Design Manual 

 

Ontario Partners in Flight.  2005.  “Ontario landbird conservation plan: Lower Great Lakes/St. 

Lawrence Plain (North American bird conservation region 13), priorities, objectives and 

recommended actions.” EC/MNR. 

 

OGS Special Publication 4 

 

Ostry, R.C., 1979.  The Hydrogeology of the IFYCL Forty Mile Creek and Oakville Creek Study 

Areas, Water Resources Report 5b, 1979, Ministry of the Environment – Water 

Resources Branch. 

 

PARISH Geomorphic Ltd. 2001a.  Belt width delineation procedures. Submitted to: Toronto and 

Region Conservation Authority. 



Town of Oakville 

North Oakville Subwatersheds Study – Management Strategy 

   

7-13 

 

 

PARISH Geomorphic Ltd. 2001b.  Geomorphological protocols for subwatershed studies. 

Submitted to: Regional Municipality of Ottawa-Carleton.  

 

Parish Geomorphic Ltd.  2004.  Redside Dace Recovery Strategy, Fluvial Geomorphology Study.  

June 11, 2004. 

 

Parker, B. J., P. McKee, and R. R. Campbell.  1988.  Status of Redside Dace, Clinostomus 

elongatus, in Canada.  Canadian Field-Naturalist 102: 163-169. 

 

Paul Wisner and Associates Inc., April 1992. 

 

Pearsell, W.G., and G. Mulamoottil.  1996. Toward the Integration of Wetland Functional 

Boundaries into Suburban Landscapes. In Malamoottil, G., B.G. Warner, and E.A. 

McBean (eds.). 1996. Wetlands: Environmental Gradients, Boundaries, and Buffers. 

Lewis Publishers: New York. 

 

Pearson, S.F. and D.A. Manuwal. 2001. “Breeding bird response to riparian buffer width in 

managed Pacific Northwest Douglas-fir forests.”  Ecological Applications 11(3): 840-

853. 

 

Peterjohn, B.G. 2003. “Agricultural landscapes: can they support healthy bird populations as well 

as farm products?” The Auk 120(1): 14-19. 

 

Philips Engineering Ltd.  2000a.  Fourteen Mile Creek East Branch, Scoped Subwatershed Plan 

East of Regional Road 25.  May 2000. 

 

Philips Engineering Ltd.  2000b.  Fourteen Mile Creek Main and West Branches Subwatershed 

Plan.  June 2000. 

 

Philips Planning and Engineering Ltd.  1993.  Sheldon Creek Watershed Master Plan.  

 Prepared for the Corporation of the City of Burlington and the Corporation of the Town 

of Oakville.  October 1993. 

 

Philips Planning and Engineering Ltd.  October 1993.  Sheldon Creek Watershed Master Plan.  

Submitted to:  The Corporation of the City of Burlington and The Corporation of the 

Town of Oakville. 179pp. 

 

Philips Engineering Ltd. 2000.  Fourteen Mile Creek East Branch, Scoped Subwatershed Plan 

East of Regional Road 25. May 2000. 

 

Philips Engineering Ltd. 2000.  Fourteen Mile Creek Main and West Branches Subwatershed 

Plan, June 2000. 

 

Pirnat, J., 2000. “Conservation and management of forest patches and corridors in suburban 

landscapes.” Landscape and Urban Planning. 52: 135-143. 

 

Planning & Engineering Initiatives et al.  2003.  Hanlon Creek State of the Watershed Study. 

Report prepared for the City of Guelph. 

 



Town of Oakville 

North Oakville Subwatersheds Study – Management Strategy 

   

7-14 

 

Plourde, S.A., Szepesi, E.L., Riley, J.L., Oldham, M.J., and Campbell, C. 1989. Distribution and 

Status of the Herpetofauna of Central Region, Ontario Ministry of Natural Resources. 

Parks and Recreational Areas Section, Central Region, Richmond Hill. August 1989. 

 

Procter and Redfern Ltd. 1979. Master Drainage Plan – Morrison and Wedgewood Creeks. 

August 1979. 

 

Puric-Mladenovic, D., W.A. Kenney, and F. Csillag. 2000. Land Development Pressure 

on Peri-urban Forests: A Case Study in the Regional Municipality of York. The Forestry 

Chronicle 76 (2): 247-250. 

 

Rand Engineering Corporation. 1990. Sixteen Mile Creek Master Drainage Plan. January 1990. 

 

Region of Halton. 2002. Rationale and Methodology for Determining Significant 

Woodlands in the Regional Municipality of Halton – Technical Background Paper #6. 

 

Region of Halton.  2004.  Regional Official Plan Amendment No. 25. 

 

Regional Municipality of Halton; February 1995, Halton Aquifer Management Plan: Report 

prepared by Stephen Holysh. 

 

Region of Halton. 2002a. Rationale and Methodology for Determining Significant 

Woodlands in the Regional Municipality of Halton – Technical Background Paper #6. 

 

Renfrew, R.B., C.A. Ribic, J.L. Nack. 2005. “Edge avoidance by nesting grassland birds: a futile 

strategy in a fragmented landscape.” The Auk 122(2): 618-636. 

 

Riley, J.L.  1989.  Distribution and Status of the Vascular Plants of Central Region, Ontario 

Ministry of Natural Resources.  Parks and Recreational Areas Section, Central Region, 

Richmond Hill. 

 

Riley, J.L. and P. Mohr. 1994. The Natural Heritage of Southern Ontario’s Settled Landscapes 

– A Review of Conservation and Restoration Ecology for Land-use and Landscape 

Planning. Ontario Ministry of Natural Resources Southern Region, Aurora. 

 

Riley, J.L., Jalava, J.V., and Varga,S.  1996.  Ecological Survey of the Niagara Escarpment 

Biosphere Reserve. Volume I. Significant Natural Areas. Volume II. Technical 

Appendices. Ontario Ministry of Natural Resources, Southcentral Region, Peterborough, 

Ontario. Open File Site Report SR 9601.  v+629 pp., vii +310 pp. 

 

Rodger, L. 1998. “Tallgrass communities of Southern Ontario: a recovery plan.” Prepared for 

World Wildlife Fund and the Ontario Ministry of Natural Resources. 

 

Rogers, W.F. and V.P. Singh. 1986. Some geomorphic relationships and hydrograph analysis. 

Water Resources Bulletin. Vol 22 (5), 777-784. 

 

Rouge North Management Plan Committee. 2001. “Rouge North management plan.” Online: 

http://www.rougepark.com/about/plans/mgt_plans.php 

 



Town of Oakville 

North Oakville Subwatersheds Study – Management Strategy 

   

7-15 

 

Royal Ontario Museum. 2000 and 2001. Unpublished Morrison Creek Subwatershed Fisheries 

Data. Centre for Biodiversity and Conservation Biology, Royal Ontario Museum, 

Toronto, Ontario. 

 

Saunders, D.A., R.J. Hobbs, and C.R. Margules. 1991. Biological Consequences of Ecosystem 

Fragmentation: A Review. Conservation Biology 5 (1): 18-32. 

 

Schumm, S.A. 1977. The Fluvial System.  John Wiley and Sons. 338 pp. 

 

Selby, M.J.  1982. Hillslope Materials and Processes. Oxford University Press. 264 pp. 

 

Semlitsch, R.D. and J.R. Bodie.  2003.  “Biological criteria for buffer zones around wetlands and 

riparian habitats for amphibians and reptiles.”  Conservation Biology 17(5): 1219-1228. 

 

Sierra Club.  http://www.sierraclub.org/cleanwater/whitepaper_intropdf (accessed February 2004) 

 

Simberloff, D., J.A. Farr, J. Cox, and D.W. Mehlman. 1992. “Movement corridors: conservation 

bargains or poor investments?” Conservation Biology 6(4): 493-504. 

 

Singer, S.N., Cheng, C.K. and Scafe, M.G., 1997, Hydrogeology of Southern Ontario; Ministry of 

Environment and Energy. 

 

SNC – Lavalin Ferrovial. 1999.   Highway 407 West Section, Freeman Interchange to Oakville 

Link with Highway 403: Fish and Habitat, 1999 Review of Existing Conditions. 

September 1999. 

 

Soulé, M. and J. Terborgh. 1999. “Conserving nature at regional and continental scales – a 

scientific program for North America.” BioScience 49(10): 809-817. 

 

Stantec Consulting Ltd., Natural Resource Solutions Inc., Schollen & Company Inc., and 

Blackport Hydrogeology Ltd.  2000.  Environmental Planning Study – Millennium 

Recreation Project, City of Waterloo.  March 2000.  Prepared for the City of Waterloo. 

 

 

Stantec Consulting et al.  2000.  Environmental Planning Study. Millennium Recreation Project, 

City of Waterloo. 

 

Stantec Consulting Ltd., Bird & Hale Ltd., W.B. Beatty & Associates, K.W.F. Howard, N.Eyles, 

C.Eyles, Lorant Consulting Ltd., Paul F.J Eagles Planning Ltd., Aquafor Beech Limited. 

2002.  Existing Conditions Data Exchange: North Oakville Management Inc., North 

Oakville Subwatershed Study, East of 16 Mile Creek, Town of Oakville. October 17, 

2002. 

 

Stantec Consulting Ltd., Bird and Hale Ltd., Beatty & Associates, Paul F.J. Eagles Planning, Dr. 

K.W.F. Howard, I. Lorant, N. Eyles, C. Eyles, Schroeter & Associates, Aquafor Beech 

Ltd., Sorensen Gravely Lowes Planning Associates.  2004.  North Oakville 

Subwatersheds Study – Town of Oakville.  Prepared for North Oakville Landowners’ 

Group August 2004.  Volume 1 (Main Report) and Volume 2 (Appendices). 

 

Stoneman C. and Jones, M., 1999. A simple method to classify stream thermal stability with 



Town of Oakville 

North Oakville Subwatersheds Study – Management Strategy 

   

7-16 

 

single observations of daily maximum water and air temperatures. North American 

Journal of Fisheries Management. 16:728-737 

 

Stoneman C. and Jones, M., 1996 . A simple method to classify stream thermal stability with 

single observations of daily maximum water and air temperatures. North American 

Journal of Fisheries Management. 16:728-737 

 

Stephenson, D.E. 1999. Evaluating the Function and Effectiveness of Linear Riparian 

Habitats as Ecological Corridors. In Proceedings of the Second International Conference 

on Natural Channel Systems March 1-4, 1999. Niagara Falls, Ontario. 

 

Takashi, G., R.C. Sidle and J.S. Richardson. 2002. Understanding processes and downstream 

limnology of headwater systems. Bioscience. Vol. 52(10). 

 

Taylor, P.D., L. Fahrig, K. Henein, and G. Merriam. 1993. Connectivity is a Vital Element 

of Landscape Structure. Oikos 68 (3): 571-573. 

 

The Proctor & Redfern Group and Andrew Brodie Associates, 1979.  Master Drainage Plan:  

Morrison and Wedgewood Creeks, August 1979. 

 

Thurston, P.C., Williams, R., Sutcliffe, R.H., and Scott, G.M. (editors), 1992, Geology of 

Ontario, Ontario Geological Survey Special Volume 4, Part 2. 

 

Tikka, P.M., H. Hogmander and P.S. Koski,  2001.  “Road and railway verges serve as dispersal 

corridors for grassland plants.” Landscape Ecology 16:659-666. 

 

Triton Engineering Services, Ltd., Ecological Services for Planning, Terraqua Investigations Ltd., 

J.L. Cox Planning Consultants, D.W. Draper.  Fourteen Mile Cree – McCraney Creek 

Watershed Planning Study + Appendices,  February 1992. 

 

Toronto Region Conservation Authority.  2003.  Fauna Species Scoring and Ranking System.  

Draft March 2003. 

 

Totten Sims Hubicki Associates, Ecological Services Group, Ray Blackport, Mark L. 

Dorfman Planner Inc., Shroeter & Associates, Donald G. Weatherbe Associates. 1999. 

Torrance Creek Subwatershed Study – Management Strategy Phase I. City of Guelph and 

Grand River Conservation Authority. 

 

Totten Sims Hubicki Associates, Natural Resource Solutions, Morrison Environmental Limited, 

Parish Geomorphic, Environmental Water Resource Group. August 2003. North Oakville 

Subwatersheds Studies: West of 16 Mile Creek Characterization Report Draft.  Submitted 

to: Town of Oakville. 

 

Totten Sims Hubicki Associates, Natural Resource Solutions, Morrison Environmental Limited, 

Parish Geomorphic, Environmental Water Resource Group. December 2002. North 

Oakville Subwatersheds Studies: East of 16 Mile Creek Characterization Report.  

Submitted to: Town of Oakville. 

 

Totten Sims Hubicki Associates et al 2002.  Hanlon Creek Business Park Environmental Impact 

Study. (August 2000). 

 



Town of Oakville 

North Oakville Subwatersheds Study – Management Strategy 

   

7-17 

 

Totten Sims Hubicki Associates, Natural Resource Solutions Inc., Mark L. Dorfman Planner Inc., 

and Ray Blackport Hydrogeology.  2000.  Hanlon Creek Business Park Environmental 

Impact Study.  Final Report, August 2000.  Prepared for the City of Guelph. 

 

TSH, ESG, Parish Geomorphic, Donald G. Weatherbe Associates, July 2003,.Kingston Master 

 Stormwater Management Plan. 

 

UMA Engineering Ltd. 1993. Glen Oak Creek Subwatershed Impact Management Study. 

December 1993. 

 

United States Department of Agriculture (USDA).  1999.  Conservation Corridor Planning at the 

Landscape Level – Managing for Wildlife Habitat. 

 

Van Dyke, F., Van Kley, S.E., Page, C.E., and Van Beek, J.G.  2004.  Restoration efforts for plant 

and bird communities in tallgrass prairies using prescribed burning and mowing.  

Restoration Ecology 12(4), 575-585. 

 

Varga, S., D. Leadbeater, J. Webber, J. Kaiser, B. Crins, D. Banville, P. Catling, A. Reznicek, S. 

MacKay-Kuja, K. McINtosh, J.L. Riley, G. Miller, J. Nadir, C. Kinsley, E. Ashley, K. 

Mewa, L.Tebby, C. Jacobsen, E. Mosley, and E. Zaja. 2001.  “Distribution and status of 

the vascular plants of the Greater Toronto Area.”  Ontario Ministry of Natural Resources, 

Aurora District. 

 

Vickery, P.D., M.L. Hunter Jr.,S.M. Melvin. 1994. “Effects of habitat area on the distribution of 

grassland birds in Maine.” Conservation Biology 8(4): 1087-1097. 

 

Wegner, J.F, and G. Merriam. 1979. Movements by Birds and Small Mammals Between 

a Wood and Adjoining Farmland Habitats. Journal of Applied Ecology 16: 349-357.  

 

Wegner, J.F, and G. Merriam. 1979. Movements by Birds and Small Mammals Between 

a Wood and Adjoining Farmland Habitats. Journal of Applied Ecology 16: 349-357. 

Winter, M., D.H. Johnson, and J. Faaborg. 2000. Evidence for Edge Effects on Multiple 

Levels in Tallgrass Prairie. The Condor 102 (2): 256-266. 

 

Whiting, P.J., J.F. Stamm, D.B. Moog and R.L. Orndorff. 1999. Sediment-transporting flows in 

headwater streams.  GSA Bulletin. Vol. 111 (3), 450-466. 

 

Williams D.D., 1993.  Nutrient and flow vector dynamics at the hypoheic/groundwater interface 

and their effects on the interstitial fauns. Hydrobiologia, 251, 185-198. 

 

Winter, M., D.H. Johnson, and J. Faaborg. 2000. Evidence for Edge Effects on Multiple 

Levels in Tallgrass Prairie. The Condor 102: 256-266. 

 

 

 

 

 

 



Water Habitat Shocking Length 

Stream Site ID Date Temp (
o
C) Sampled Seconds Sampled Substrate Species

Vegetation

McCraney M - 1 05/06/02 19 Small Riffles 130 50m Gravel, Sand, Silt No Fish Caught

Vernal Pools Clay, Muck

Glen Oaks G - 1 05/06/02 19 Pool 221 25m Clay, Muck No Fish Caught

Glen Oaks G - 2 05/06/02 19 Pool 137 25m Silt, Muck No Fish Caught

Taplow T - 1 05/06/02 17.5 Small Riffles 110 40m Sand, Clay, Muck No Fish Caught

Small Pools

Fourteen Mile F - a 04/17/02 Not Riffle, Pool 511 70m Gravel, Silt Creek Chub

Recorded Vegetation Muck

Vegetation

Fourteen Mile F - b 04/18/02 18 Small Riffles 337 50m Gravel, Silt Creek Chub

Pools Muck

Undercut Banks

Fourteen Mile F - c 04/25/02 11.5 Riffle, Pool 107 40m Sand, Muck Creek Chub

Woody Debris Gravel

Riffle, Pool Goldfish, Creek Chub

Fourteen Mile F - d 04/25/02 9.5 Undercut Banks 290 40m Gravel, Sand White Sucker, Fathead Minnow

Woody Debris Muck Brook Stickleback

Riffle, Pool * REDSIDE DACE

Fourteen Mile F - e 04/25/02 8.5 Undercut Bank 394 70m Rubble, Gravel Creek Chub, Blacknose Dace

Vegetation Muck Fathead Minnow, White Sucker

Brook Stickleback

Undercut Bank Blacknose Dace

Fourteen Mile F - f 04/24/02 14 Riffle, Pool 410 70m Rubble, Gravel Brook Stickleback

Woody Debris Muck Creek Chub, Fathead Minnow

Riffle, Pool * REDSIDE DACE

Fourteen Mile F - g 04/23/02 12.5 Undercut Bank 71 25m Rubble, Gravel Blacknose Dace

Woody Debris Sand, Muck Creek Chub

Vegetation Fathead Minnow

Fourteen Mile F - h 04/18/02 23.5 Pool, Back Water 227 30m Muck Creek Chub

Fathead Minnow

Fourteen Mile F - I 04/18/02 25.5 Vernal Pool 439 40m Clay, Gravel Creek Chub

Vegetation

Tributary to AB 04/17/02 n/a Riffle, Pool 129 35 Gravel, Muck rock bass

Sixteen Mile Creek Woody Debris goldfish

Tributary to AC 04/17/02 n/a Riffle, Pool 167 50 Silt, Muck No Fish Sampled

Sixteen Mile Creek Vegetation Detritus

Woody Debris

West Morrison Creek W - 1 04/23/02 5.5 Riffle, Pool 182 50 Muck No Fish Sampled

Vegetation

Undercut Bank

West Morrison Creek W - 2 04/23/02 n/a Riffle, Pool 180 35 Sand, Gravel No Fish Sampled

Electrofishing Results



Water Habitat Shocking Length 

Stream Site ID Date Temp (
o
C) Sampled Seconds Sampled Substrate Species

Electrofishing Results

Vegetation Muck

East Morrison Creek E - 1 04/23/02 7.5  Riffle, Pool 331 50 Sand, Muck creek chub

Undercut Bank blacknose dace

brook stickleback

East Morrison Creek E - 2 04/23/02 7.5 Sandy Riffle, Pool 467 50 Sand, Gravel creek chub

Undercut Bank Rubble, Muck blacknose dace

brook stickleback

East Morrison Creek E - 3 04/23/02 9.5 Sandy Riffle 110 40 Sand, Muck brook stickleback

Small Pools

Joshua Creek J - 1 04/17/02 n/a Small Pools 30 20 Muck No Fish Sampled

Vegetation

Joshua Creek J - 2 04/17/02 n/a Pool 46 25 Muck No Fish Sampled

Vegetation

Joshua Creek J - 3 04/17/02 n/a Pool, Vegetation 138 30 Muck No Fish Sampled

Woody Debris

Joshua Creek J - 4 04/17/02 n/a Small Riffles 45 30 Sand, Gravel No Fish Sampled

Small Pools Muck

Vegetation

Joshua Creek J - 5 04/17/02 n/a Flats 152 50 Muck No Fish Sampled

Vernal Pool

Vegetation
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Table 2. Additional Fish Recorda by Waterahed In North Oakville 

Fourt •• n MUe Cr •• k Wat.er8h-a 
Fl.." Dot Date S~ei.8 Pfeaent 

2F 4/2910S No .flsb fDund 
Blacknose Oace. Brook StiCkleback, Brown Bullhead, CfI:Mk Chub, F(l.tnoad 

4F 9/25/02 Minnow, White Sucker 
·lItftdslrt" Dace (2 total Iinath 66 70 mml 

SF 9/25/02 Blecknose Dace, Creek Chub White Suoker 

SF '972. 
Bluntnose Minnow, Brook Stickleback, Creek Ohub. Common Shiner. 
Fathead Minnow Thrt.'Dtne Stlokl5back White Sucker 

SF 5/1/03 81acKnoee "aoe, Srook SticklebaCK. Creak Chub, Common ShIner. 
Fal",.ad M1rmow, White Sucker 
BlacJcnose Dace, Brook StJcklebaCk, Common Shiner, Creek ct1ub, 

SF 6/12103 Fathead MlrlMW, le.l'gemouth Ba~, Wh\~ SuckeT 
Re~de Dace (3 gfBen femaJes • total lengths 87, 80, 77mm': 1 male - total 
lenQth 86 mml 

9F 1972 
Bluntnose minnow, Creek Chub. Common Shiner:. Fantail OartQr, Fathead 
Minnow. Laroemouth Bass Redbellv Dace, White Sucker 

14F 6/1~/03 Blaoknose Dace. Creek Ohub 
14F 5/1/03 Blacknose Dace. Creek Chub Fathead MInnow 

Blacknose Dace. Brook Stickleback, Brown Bullh&ad, Cl'$ek Chub, Fantail 

1SF 6/12/03 
Darter, Fathead Minnow, Go"dflsh, White Sucker 
Red.lde Dace (1 grsa;n femi\{e ·1ot8i lengtM 72mm; 1 mare - totaf length 
eOmm' 

j&F eJ6I()2. Cref'.i( Chub, Fathead Minncw 
25F 4/29/03 Creek. Chub 
25F 6/20/03 Fathead Minnow 

'2~F 5/ViY3 
Blacknoce Dace, Brook StlckIQback.. Creek Chub, Fathead Minnow., White 
Sucker 

26F 615/03 Brook Stloklebaok. Brown Bullhead, Creek Ohub Fathead Minnow 
. :2iF 6/1/03 No fish found 
, Z7F t315103 Blacknose Daoe Creek Chub. Fathead Minnow White Sucker 

28F 1972 
Bluntnose M',nnow, Brassy Minnow, Brook Stickleback, Creek Ohub, 
Fathead Minnow. Reo'bellyOace Redside.Oaca. White Sucker 

42F 9/25PiY2 Largemouth Bass 
43F 612.0,lD3 8/'OG\~ SticJGleback, Fathead MInnow 

44F , 6/20/03 
Bladc:.nose Oace, 8rook $t~tebaclr" Bro'H~ BullMad, Cr~ Chub. Fathead 
Minnow, White Sucker 

44F 9/2&102 
Blacknose Dace, Blunmose Minnow, Brock SticklQback, Brown Bullhead, 
Creek Chub, Fa,head Minnow, White Sucker 

45F 6120103 Unknown fish fry 
46F 6/20/03 Laraamouth Bass 
47F 615103 No fish found 

1 
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fourteen M'h~ Cr~ WIIt..,.hsa 
4-7F .f;/20/00 FathHd Minnow. Unknown ti,h fry 
4.8F 615103 No ilch found 
4.9F 9/25/02 BiuntnOS8 Minnow Brown Bulihe!ld 
SOF 9/25/02 Fathead Minnow 
51F 9125102 No fish found 
&2F 11/99 No fish found 
52F 7/30/02 Fathead Minnow 
o3F 7/31/02 Fathead MInnow 

~ S4F 6/99 No fist. founa' 
~~r 11/~ No fish found 

2 
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Table 2. Additional Fi.h Reoords by Watershed In North Oakville 

Tap'ow Creek (McCraney) WateJ"8hed 
I'1:£h Dot Date Species P .. ent 

1T em 2103 '61acknose Dace 
BT 6112103 Creek Chub 
llT 6/5/03 NO fiSh found 
9T 6120/03 No fish found 
lOT 6/20/03 No fish found 
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Fish Dot 
18 

1$ 

115$ 
~72S 

273S 
274$ 
275~ \ 

Fish. Dot 

7S 

7S 
10S 
10$ 
13S 
14S 
145 
20S" 
.205:" 
20S· 
20S" 
20S· 
548 
sas 
575 
-~~ 
'60S 
e1~ 

Table 2. Additional Fish Records by Watershed In North Oakville 

Sixteen Mile Creek Watershed - Small.r Tributaries 
Date Speclea Pr ••• nt 
5/19/99 Minnow larvee. Rainbow Trout River Chub" Small mouth 6a8a 

Blun1nose Minnow, Creek Chub, Falntall Darter, LongnoS8 Dace, NQrthem 
Hog Sucker" Rainbow Darter, Rainbow Trout, Creek Chub, Rock Baea, 

6I17l99 Smallmou1hBaslS. Stonecat White Sucker 
BTown Bullh.",tl, Crlfek Chub, 't.o,ngnosa Dace, Nort'nern Hog Sucker, 

9/14/93 ,~ail1bowDartfir, SmQ}/mouth 8lifJQ 
6/'C.Ql03 1'lo fish tound 
6/5/03 No fish found 
615103 No fish found 
5/19199 I Minnow larvae, ~alnD_ow Trout,_Rlver cnuo, smallmou,n 6as8 

Sixteen Mila Cr •• .k Watershed - MorrJson Creek SJJbwatersn.d 
Date Spec;les Pruent 

8131100 Bl~cknOB8 Dace, Brook StJokJ"ba~k, Creek Chub, R#:dal~ DIJ~ (2 
Individuals) 

4/29/03 Blacknoee Dace, Brook SticKleback Creek Chub 
6/14/00 Blacl<nose Dace Creek Chub 
4/29/03 Blacknose Oaoe Brook StjeklebaQk~Jeek Chub 
4/29/03 Blacknose Dace Brook Stlcklebaok, Creek Chub 
8129/01 Creek Chub 
4129/03 Creek Chub 
1S58 Creek Chub 
6 114/00 /Blscknose Dace Brook Stickleback. CreekClwb 
08/01 Creek Chub 
OBI31 100 Blacknose Dace. Broo.i( StickJeback, Creek Chub 
08/00 Blacknose Dace, Brook Stickleback Creek Ch.ub 
4/29/03 Creek Ohub 
8131/00 Blacknose Dace, Creek Chub 
4129/03 No fish found 
6/25/03 Blacknose Dace, Brook StlckJeback1_ Creek Chub 
6125/03 Blackno$e Dace, Creel< Chub, Fathead Minnow 
6125103 'Notish found 

Note that 205 was formerly known as 14$ on North OakvlllQ & Vicinity Fisheries Sampling 
Sites Map. May 2003 and Table 2 Fish Records, May 2003 
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Table 2. Additional Fish Recorda by Watershed In North Oakville 

Joahua Cr •• k Watershed 
Fish Dot Date Specht. ~re •• nt 

I 1'1J 5/1103 6lacknoC9 OaoelCommon Shiner •. Creek Chub. White Sucker 
25J 5/1103 Creel< Chub FatheadMlnnow. White~LlQker 
26J 511103 No fIsh found 
27J 51"03 [Nefl&'" 1eund 

I 
27J S/~51D3 No fish f.olmd 
2.8J 5/1103 NQ fi.$h fOIJr.\d 
aOJ 5/1'03 No fish found 
30J 6125103 Brook Stickleback 

BlacknOSB Oace. 6rook Stickleback, Creek Chub Fathead Minnow .• 
36J 6125103 Fieh Fry 
37J 1/9/03 Unknown fi$h fry 

Legend 
Redalde Dace Provincially Threatened Species 
F Fourteen Mile Creek Water&hQd 
T Taplow Creek (McCraney) Water$hed 

S SiXteen Mile Creek Wat&rshed 

J Joshua Creek Watershed 
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North Oakville Aquatic Evaluation 

Date: _________________________Waterbody/Drainage: __________________ Reach ID: _____________________

Category Rating Criteria Findings Comments
1. Flow 1. Flowing water in Channel   _____

2. Channel Dry   _____
3. Evidence of Ground Water Linkage   _____

2. Seasonal Habitat Use 1. Evidence of spring spawning   _____
2. Vernal pools present   _____

3. Vegetated Riparian Zone 1. Absent   _____
2. Present + Less than 5m wide   _____
3. Present + Greater than 5m wide   _____

4. Canopy Cover 1. Absent   _____
2. Present and <50%   _____
3. Present and >50%   _____

5. Channel Modifications and 1. Channelized   _____
    Disturbance 2. Plowed Through   _____

3. Channel Appears Natural   _____

6. Separation from Agricultural 1. Immediately adjacent (no buffer)   _____
    Impact 2. Immediately adjacent (with buffer)   _____

3. Separated by >100m   _____

7. Habitat Features 1. Riffle   _____
2. Pool   _____
3. Woody Debris   _____
4. Boulder   _____
5. Backwater   _____
6. Undercut Banks   _____
7. Vegetation   _____

8. Channel Substrate 1. Silt   _____
2. Clay   _____
3. Muck   _____
4. Sand   _____
5. Gravel   _____
6. Cobble   _____
7. Boulder   _____

9. Other Observations (I.e., water colour or turbidity, fish observed (species), water or air temperature if 

taken, barriers to fish passage,...etc.).

10. Photos Taken (upstream and downstream view): Y/N

Photo # Description

Field Staff:  __________________________    ________________________    _____________________________



PROJECT NAME: PROJECT NUMBER:

WATERBODY:

DRAINAGE SYSTEM: APPR. REACH LENGTH (m):

STATION NO.: REPLICATE NO./TYPE:

STATION LOCATION: GPS CO-ORDINATES:

DISTRICT/TOWNSHIP:

SURVEY DATE: TIME STARTED: TIME FINISHED:

WATER TEMP. (ºC): AIR TEMP. (ºC): TIME TAKEN:

STREAM MORPHOLOGY (approx. % of reach sampled):

Channel Depth (range (m)): Channel Width (range (m)):

Riffles: Pools: Runs: Flats:

PLANT TYPE (approx. % of reach sampled):

Submergent: Floating: Emergent: None:

STREAM CANOPY (approx. % of stream shaded for reach sampled):

Dense: Moderate: Open:

INSTREAM COVER (approx. % of reach sampled):

Dense: Moderate: Open:

SUBSTRATE TYPE (approx. % of bottom type for reach sampled):

Rock: Boulder: Cobble: Gravel: Sand:

Silt: Clay: Muck: Marl: Detritus:

LANDUSE (approx. % adjacent to station within 10-30m):

Woodlot: Meadow: Crop: Pasture:

Other:

CURRENT (circle): Still Slow Moderate Fast

WATER COLOUR (circle): Colorless Blue/Green Yellow/Brown Turbid

BENTHIC HABITAT TYPES SAMPLED - QUALITATIVE (check off):

Boulder: Cobbles/Gravels: Riffle: Pool:

Backwater: Woody Debris: Margins: Undercut Banks:

Instream Vegetation: Overhanging Vegetative Areas:

Other:

SAMPLING METHODOLGY:

Preservative:

PHOTOS TAKEN: Y/N

Photo # Description

i.e. upsteam view

downstream view

substrate view

FIELD STAFF:

BENTHIC INVERTEBRATE

MONITORING

Page 1 of 2
Tel. (519) 725-2227 Fax (519) 725-2575               50 Westmount Road North, Unit 230  Waterloo, Ontario  N2L 2R5



STATION / SITE DRAWING:

(include: watercourse and name, station # and replicates, flow direction, adjacent landuse, riffle/pool/run habitat, roads and

locality of station, approximate length of reach (m), side tributaries, north arrow, bridges, culverts, etc….)

GENERAL NOTES AND OBSERVATIONS:

(i.e. water quality sample taken at this station and proximate distance from benthic station, differences from 

previous years of monitoring, unusual conditions, reach have cattle access or is plowed through, fish observed, 

weather conditions, etc……)
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Licence No: 

Business Name: 

!VIa ding Address: 

\Va terbody- Name: 

Licence to Collect Fish for Scientific Purposes 
Field Collection Record 

I Licencee Name: 

Telephone: 

Town/City 

I Township/ivlunicipal ity: 

General Description of S~l1npling Site Location/Access: 

~-

Fax: 
Postal Code: 

-------

--'-~""---

Collection Site No. D of D Site UTM Coordinates: LIU[]ODD E DDDDDLJD N 

Collection Date: Start Time: End Time: Duration (hrs) 

Electrofisher Seconds: Length of Station (m) Water Temp. (C) Air Temp. (C) 

Stream Type: o Inten11ittent D Permanent I Watercress Present: DYes DNa 

\Vaterbody Type: D Spring o Canal o Stream/River o River/Lake Junction o Flooded ArcH 
0 Pool D Pond D Lake o Reservoir D tvluskeg/Bog 
o Other (Describe) 

Bottom Ty-pe by I Rock I Boulder Rubble I Gravel Sand 
Percent: I Silt J Clay Muck 1 Marl _ Detritus 
(Total = J ()()~~()) r- Other (D~sc"ipt;on) 

._---'--- -. '----_._--

Current: o Still D Slow o Medium LJ Fast D Quantitative (m/s) 

\Vater C olour/Clarity: 0 Colourless D Yellow/Brown D Blue/Green D Turbid 
D Other Secchi Depth: (m) 

Aquatic Vegetation: D Submergent D Floating D Emergent D None 

Cover (Shore): o None o Sparse D Moderate o Dense D Other 

('o\i'cr (In \Vater): 0 0:one D Sparse D ~10derate o Dense D Other 

Gear: o Seine o Gill Net o Dip Net DAngled o Trawl o Minnow Trap o Piscicide 
o Trap Net o Electrofisher o Surber o Other 

Size or Net (Gill or Seine Net) I Size ofNe! or Mouth I I'v1esh Size (cn1) 
Length (\11): (Trap, Hoop or Trawl) (m): I Smallest: I Largest: 
Selecti\-ity of Sample: o All Kept D None Kept* D Some Kept* o No Catch 

'" Record releascdjish on hack.. 

Date: DavDD \t'lonth DO Year DODD 
Collectors: 

Additional Data: (Pollution. Condition ofFish. Habitat Conditions) 



Species Captured 

Species Code No. 
"~~~~ 

No. Kept Size Range 
Caught (T.L. in mm) 

.~.=~ 

-~~--

.~--j 
-_ .. _._-

I 

.-~ 
. . -

--

--

--.. ",--

.. 

L IdentifIed By: Date: 
--

Station Diagram 
(Inc/r{(le ({ 111(/11 that illustrates c/corfl'. (/t ({II appropriate scale. the locotion o{'each collection site ({nd a diogrolll tliar illlfsrrlltL's 
tlte (eotllre.\' o(tllut sile. Sires ~I'/Iere no specimens were c((lIght mllst also be included. 



Benthic Invertebrate Sampling Methodology 
 

Benthic invertebrate samples were collected on June 6
th
 and June 7

th
, 2002 from West 

Morrison Creek, East Morrison Creek (West and East Branch) and Joshua Creek (at a 
downstream and upstream location).  Sampling did not occur on Shannon’s and Munn’s 

Creek due to lack of stream flow.  The locations of the five stations are shown on Figure 

4.9.2. 
 
Two replicates of quantitative samples were collected from each station according to the 

BioMAP methodology (MMHA 1998) using a Surber sampler (300µm mesh).  The sampler 
was placed in the streambed and a standard area of sediment (0.09m

2
) was disturbed in 

front of the Surber sampler.  As the sediment was disturbed, the stream flow carried the 

disturbed material into the net where anything larger than 300µm in size was trapped.  For 
each sample, the sediment was disturbed for approximately 20 minutes.   
 
In addition, a qualitative sample was collected from each station using the “travelling kick 
and sweep” sampling protocol method adopted from Protocols for Measuring Biodiversity – 
Benthic Macroinvertebrates in Fresh Waters (Rosenberg et al. 1997).  The collection was 
done for a period of 3 to 5 minutes and incorporated all of the different habitats selected. 
Qualitative samples included all the different microhabitats present in order to gain a 
representative sample of the benthic invertebrates present at a given station.  Great 
attempt was made to include: riffle, run and pool areas; woody debris; shoreline vegetation; 
large rocks and boulders; backwater pool areas; marsh; weeded pool; weeded run; and 
canopy cover.  By collecting from a maximum number of these microhabitats, there is a 
greater chance of collecting the majority of the benthic invertebrate species present. 
 
Once the sample was collected it was field sorted to remove large debris such as stones 
and detritus.  Hard material was scrubbed and soft material was visually inspected to 
ensure that no benthic macroinvertebrates remained on the material before discarding.  
 
All benthic macroinvertebrate samples were preserved in 10 percent buffered formalin and 
submitted to Invertebrate Taxonomic Service of Guelph, Ontario for identification and 
enumeration.  At a minimum, benthic macroinvertebrates were identified to genus and 
where possible identified to species.  A list of references used for the identification of the 
benthic invertebrate sampled is provided in Appendix XIV. 



Jennifer Wright 
Natural Resource Solutions Inc. 
279 Weber Street North 
Waterloo, Ontario 
N2J 3H8 
 
August 10, 2002  

 

Dear Jennifer, 

 

Re: North Oakville Subwatershed Study Invertebrate Identifications 

 

We have finished the 27 North Oakville subwatershed study invertebrate samples.  A copy 

of the results, list of taxonomic references used for the identifications are attached to this 

letter.  You should have already received copies of these files by email.  

 

Processing of these samples followed a simple routine that has been successful for other 

projects.  A small amount of rose bengal stain was added prior to sorting to help improve 

sorting efficiency. To facilitate the sorting of large sized organic debris we used a multiple 

screen sorting procedure. Three (3) sieves in a series, 4 mm, 1 mm and 0.425 mm were 

used to help separate the different sized material and hopefully speeding the sorting 

process. The sample was then placed into the top sieve and rinsed with tap water to 

remove excess stain and field preservative.  We then sorted all the material on each of the 

screen. The material in the two larger screen sizes we sorted by eye and that on the 

smallest mesh screen with the aid of a microscope.  Small amounts of sediments from the 

smallest mesh sieve were placed into a petri dish and the invertebrates picked out with the 

assistance of a dissecting microscope, 6-10x.  For taxa with very high numbers of 

individuals (e.g. 200+ specimens), excluding the worms and chironomids, we chose to pick 

the first 30 -50 specimens and only count the remainder. This saved considerable time and 

helped us to sort more of each sample. Using these procedures we completely sorted all 

the sediments from the surber samples and analysed 200 specimens from the Kick and 

sweep samples.  Kick and sweep samples that did not contain 200 organisms were 

completely sorted. 



Once sorted specimens were identified to the lowest practical level, species whenever 

possible, and enumerated. Oligochaeta and Chironomidae usually require some slide 

preparation to help identification (CMCP-9 mountant used).  Chironomid were sorted into 

like groups and representatives slide mounted to confirm identification.  Once identified the 

specimens were placed into labelled shell vials and preserved with 75% ethanol.  The 

resulting data was compiled in a computer spreadsheet, EXCEL, and a list of taxonomic 

references used for our identifications is attached.  

 

Your North Oakville samples contained only 59 taxa groups yet had a healthy number of 

specimens.  The consistency in the invertebrate community between the samples was very 

interesting to me and suggests uniformity in habitat in this sub-watershed.   

 

Best of luck with your report.  Should you have any questions or find any problems feel free 

to call at any time. Thanks for this opportunity to work together and we look forward to 

doing so again in the near future. 

 

Regards, 

 

 

W. B. Morton (Bill) 
 
 
William B. Morton 
3 Woodridge Drive 
Guelph, Ontario 
N1H 7E3 
(519) 763-4396 
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 Taxonomic References Used for the Identification 

 of North Oakville Subwatershed Study, Aquatic Invertebrates 

 

BEDNARIK, A.F., AND W.P. MCCAFFERTY. 1979. Biosystematic revision of the genus 

Stenonema (Ephemeroptera: Heptageniidae). Can. Bull. Fish. Aquat. Sci. 201: 73 p. 

 

BOUSFIELD, E.L. 1958. Fresh-water amphipod crustaceans of glaciated North America. Can. 

Field-Nat. 72: 55-113. 

 

BRINKHURST, R.O. 1986. Guide to the freshwater aquatic microdrile Oligochaetes of North 

America. Can. Spec. Publ. Fish. Aquat. Sci. 84. 259 p. 

 

BROWN, H.P. 1972. Aquatic Dryopoid beetles of the United States. Biota of Freshwater 

Ecosystems Identification Manual 6, 82 p. 

 

BURCH, J.B. 1989. North American freshwater snails. Malacological Publications, Hamburg, 

Michigan. 365 p. 

 

CLARKE, A.H. 1980. The freshwater molluscs of Canada. Nat. Mus. Nat. Sci. 448 p. 

 

CROCKER, D.W., AND D.W. BARR. 1968. Handbook of the Crayfishes of Ontario. R. Ont. 

Mus. Life Sci. Misc. Publ., 158 p. 

 

HARPER, P.P., AND H.B.N. HYNES. 1971. The nymphs of the Nemouridae of eastern 

Canada. Can. J. Zool. 49: 1129-1142. 

 

HILSENHOFF, W.L. 1973. Notes on Dubiraphia with descriptions of five new species. Ann. 

Entomol. Soc. Am. 66: 55-61. 

 

HARPER, P.P., AND H.B.N. HYNES. 1971. The nymphs of the Nemouridae of eastern 
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Canada. Can. J. Zool. 49: 1129-1142. 

 

KLEMM, D.J. 1991. Taxonomy and pollution ecology of the Great Lakes region leeches 

(Annelida: Hirudinea). Mich. Acad. 24: 37-103. 

 

MACKIE, G.L., D.S. WHITE, AND T.W. ZDEBA. 1980. A guide to freshwater molluscs of the 

Laurentian Great Lakes with special emphasis on the genus Pisidium. EPA-600/3-80-068. 

143 p. 

 

MERRITT, R.W., AND  K.W. CUMMINS. 1996. An introduction to the aquatic insects of North 

America. 3rd ed., Kendall/Hunt Publishing Company, Dubuque, Iowa. 862 p. 

 

MORIHARA, D.K., AND W.P. MCCAFFERTY. 1979a. The Baetis larvae of North America 

(Ephemeroptera: Baetidae). Trans. Am. Entomol. Soc. 105: 139-221. 

 

PENNAK, R.W. 1989. Freshwater invertebrates of the United States: Protozoa to Mollusca. 

3rd ed. John Wiley & Sons Inc., New York. 628 p. 

 

REYNOLDS, J.W. 1977. The earthworms (Lumbricidae and Sparganophilidae) of Ontario. 

Life Sci. Misc. Pub., R. Ont. Mus. 141 p. 

 

SMETANA, A. 1988. Review of the family Hydrophilidae of Canada and Alaska (Coleoptera). 

Mem. Entomol. Soc. Can. No. 142: 316 p. 

 

STEWART, K.W., AND B.P. STARK. 1988. Nymphs of North American stonefly genera 

(Plecoptera). Thomas Say Foundation 12: 460 p. 

 

WHITE, D.S. 1978. A revision of the Nearctic Optioservus, with descriptions of new species. 

Syst. Entomol. 3: 59-74. 
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WIEDERHOM, T. [ED.] 1983. Chironomidae of the holarctic region. Keys and diagnosis. Part 

1.  Larvae. Entomol. Scand. Suppl.. 19, 457 p. 

 

WIEDERHOLM, T. [ED.] 1986. Chironomidae of the holarctic region. Keys and diagnosis. Part 

2. Pupae. Entomol. Scand. Suppl.  28, 482 p. 

 

2002.08.05 

WBM 



NATURAL RESOURCE SOLUTIONS Pace 1 of2 

AQUATIC HABITAT ASSESSMENT 
BENTHIC INVERTEBRATE MONITORING 

PROJECT NAME: PROJECT NUMBER: 
WATERBODY: STATION NO.: REPLICATE NO.fTYPE: 
DRAINAGE SYSTEM: APPR. REACH LENGTH (m): 
STATION LOCATION: COUNTY: 
DISTRICTrrOWNSHIP: 

DATE: TIME STARTED: TIME FINISHED: 
WATER TEMPERATURE ( C): AIR TEMPERATURE ( C): 

STREAM MORPHOLOGY (approx. % of reach sampled): 
Riffles: Pools: Runs: Flats: 

PLANT TYPE (approx. % of reach sampled): 
Submergent: Floating: Emergent: None: 

STREAM CANOPY (approx. % of stream shaded for reach sampled): 
Dense: Moderate: Open: 

IN STREAM COVER (approx. % of reach sampled): 
Dense: Moderate: Open: 

SUBSTRATE TYPE (approx. % of bottom type for reach sampled): 
Rock: Boulder: Cobble: Gravel: Sand: 
Silt: Clay: Muck: Marl: Detritus: 

LANDUSE (approx. % adjacent to station within 10-30m): I 

Woodlot: Meadow: Crop: Pasture: 
! 

Other: 

CURRENT (circle): Still Slow Moderate Fast 

WATER COLOUR (circle): Colorless Blue/Green Yellow/Brown Turbid 

BENTHIC HABITAT TYPES SAMPLED - QUALITATIVE (check off): 
Boulder: Cobbles/Gravels: Riffle: Pool: 
Backwater: Woody Debris: Margins: Undercut Banks: 
Instream Vegetation: Overhanging Vegetative Areas: 

SAMPLING METHODOLGY: 

Preservative: 

PHOTOS TAKEN: YIN 
Photo # Oe5~[iptiQD 

i.e. upsteam view 
downstream view 
substrate view 

FIELD COLLECTORS: 
-



Paqe 2 of2 
STATION / SITE DRAWING: 
(include: watercourse and name, station # and replicates, flow direction, adjacent landuse, riffle/pool/run habitat, roads and 
locality of station, approximate length of reach (m), side tributaries, north arrow, bridges, culverts, etc ... . ) 

GENERAL NOTES AND OBSERVATIONS: 
(i.e. water quality sample taken at this station and proximate distance from benthic station, differences from 
previous years of monitoring, unusual conditions, reach have cattle access or is plowed through, fish observed, 
weather conditions, etc ...... ) 

I 



BioMAP Water Quality Indices 
 
The BioMAP (d) water quality index as described in MMHA (1998) is used to 
quantitatively indicate the degree of water quality impairment present in the stream.  This 
water quality index is calculated by applying the following formula to the data: 
              

          n                              n 

  WQ (d) = [Σ esvi * ln (xi + 1)] ÷ [Σ ln (xi + 1)] 
 
Where:  svi is the sensitivity value of the ith taxon;    
  xi is the density of the ith taxon; 
  n is the number of taxa in the sample;     
  ln is the natural logarithm; and 
  e is an exponential constant = 2.718282. 
 
A WQ (d) calculated value of 12 or greater would indicate that a stream was unimpaired, 
while a value of 10 or less would indicate an impaired system (MMHA 1998). 
 
The BioMAP (q) water quality index is a qualitative approach used to estimate water 
quality (MMHA 1998).  This index is based entirely on the taxa present at a given sample 
station.   
 
The following is the formula used to calculate this index: 
 
        k  

  WQ (q) = [Σ svi], with k = integer (n/4) 
 
Where: svi  is the sensitivity value of the ith ranked taxon ranked highest to                                                        

lowest); and  
   n    is the total number of taxa at the sample station. 
 
 
All the taxa from both the quantitative (surber sampler) and qualitative (kick net) samples 
are pooled into a single list and then ranked highest to lowest, based on their BioMAP 
sensitivity values.  A minimum of four taxa must be present to apply this index.  The 
BioMAP (q) index is then calculated by taking the average sensitivity value from the top 
¼ (quartile) of the taxa list for that sample station.   A value of 2.6 or less indicates 
impaired water quality where a value of 3.0 or greater suggests no impairment of water 
quality (MMHA 1998). 
 
There is a “grey” zone that occurs between the values of 10 and 12 for BioMAP (d), and 
between the values 2.6 and 3.0 for BioMAP (q).  This “grey” zone was established to 
deal with uncertainty among experts in classifying water quality (MMHA 1998).  Any 
calculated value that falls within this “grey” area is therefore inconclusive in terms of 
water quality assessment.  
 
The water quality classifications for creeks (< 4m bankfull width) are: 
 
BioMAP (d) >16 is unimpaired  <14 is impaired 
BioMAP (q) >3.4 is unimpaired <3.2 is impaired  



Percent Model Affinity (PMA) Index 
 
The PMA methodology was developed as a means of measuring benthic 
macroinvertebrate community composition and relating it to aquatic ecosystem health.  
The development of this method involved the collection of 300 benthic invertebrate 
samples from 46 non-degraded streams in New York State.  From these samples, an 
“ideal” community was described by grouping the taxa into seven major groups.  The 
seven groups are:  
 

⋅ Ephemeroptera; 

⋅ Plecoptera; 

⋅ Trichoptera; 

⋅ Coleoptera; 

⋅ Chironomidae; 

⋅ Oligochaeta; and 

⋅ Other1. 
 
Of the seven groups forming the index: Ephemeroptera, Plecoptera, Trichoptera, and 
Coleoptera are considered to be the most sensitive organisms to water quality 
impairment or pollution, and the groups: Chironomidae, Oligochaeta, and Other are the 
most tolerant organisms (Novak and Bode 1992). 
 
Based on the results of the non-degraded stream samples, Novak and Bode (1992) 
determined what percentage of the total invertebrates sampled should fall into each of 
the above mentioned categories, if the stream being sampled was not degraded.  This 
then was termed the “model invertebrate community”.  Once the model community was 
established, invertebrate communities collected at sample locations could be compared 
to the model community to determine the percent similarity of the sampled location to the 
model community.  The equation used to determine the percent similarity of community 
(PSC) is as follows: 

  PSC = 100 – 0.5 Σ a – b 
 

Where:  a  is the model community value for a taxonomic group; and 
b  is the number of individuals of that taxonomic group in a 100-

organism subsample from the sample location. 
 
The index is calculated by summing the absolute difference between the model and the 
sample for the seven groups, multiplying the sum by 0.5 and subtracting this number 
from 100. 
 
The detection criteria based on “kick and sweep” samples are: 
 
>64 non-impacted; 
50-64 slightly impacted; 
35-49 moderately impacted; and 
<35 severely impacted. 

                                                 
1
 This group includes Gammaridae and Hyalellidae (Amphipoda); Cambaridae (Decapoda); Asellidae 
(Isopoda); Ostracoda; Chaoboridae, Dixidae, Ephydridae, Sciomyzidae, Simuliidae, Stratiomyidae, and 
Tipulidae (Diptera); Corixidae, Gerridae (Hemiptera); Aeshnidae, Lestidae (Odonata); Sphaeriidae (Bivalvia); 
Lymnaeidae, Physidae and Planorbidae (Gastropoda); Nematoda; and Planariidae (Platyhelminthes). 



Species Richness  
 
Species Richness is the total number of species (taxa) present in a sample.   
 
The detection criteria are: 
 
>26 non-impacted; 
19-26 slightly impacted; 
11-18 moderately impacted; and 
0-10 severely impacted. 
 
 
EPT (Ephemeroptera, Plecoptera and Trichoptera) Index 
 
EPT denotes the total number of species of mayflies (Ephemeroptera), stoneflies 
(Plecoptera) and caddisflies (Trichoptera) found in an average organism sample.  These 
species are considered to be mostly clean-water organisms, and their presence 
generally is correlated with good water quality. 
 
The detection criteria based on “kick and sweep” samples are: 
 
>10 non-impacted; 
6-10 slightly impacted; 
2-5 moderately impacted; and  
0-1 severely impacted. 



North Oakville Subwatershed Study, Benthic Invertebrate Sample Identifications.

:RAW DATA _ EAST

SITE W.Morris W.Morris W.Morris E.Morr.W E.Morr.W E.Morr.W E. Morr E. E. Morr E. E. Morr E. Josh up Josh up Josh up Josh down Josh down Josh down

STATION 5 5 5 6 6 6 7 7 7 8 8 8 9 9 9

REP * 1 2 k + s 1 2 k + s 1 2 k + s 1 2 k + s 1 2 k + s

DATE 02.06.06 02.06.06 02.06.06 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07

% Subsampled 100 100 100 100 100 100 100 100 100 100 100

TAXA LIST

ANNELIDA:HIRUDINEA

ERPOBDELLIDAE:

Juveniles

Erpobdella punctata 1 1

HIRUDINIDAE:

Haemopsis grandis 1

ANNELIDA:OLIGOCHAETA

ENCHYTRAEIDAE: 3 1 3 15 13 2 6 1

LUMBRICIDAE:(undetermined) 9 6 119 155 51

Eiseniella tetraedra 29 1 8 7 1 2 3 4

LUMBRICULIDAE:

Lumbriculus variegatus 1

TUBIFICIDAE:

Immature With Hairs 24 3 41 209 49 3 2 6 2 8

Immature Without Hairs 14 1 1 2 2

Potamothrix moldaviensis

ACARINA

CRUSTACEA:

AMPHIPODA:

CRANGONYCTIDAE:

Crangonyx sp. 1 9 12 3 23 1 5

GAMMARIDAE:

Gammarus pseudolimnaeus 163 23 95 9 17 12

HYALELLIDAE:

Hyalella azteca 1

DECAPODA:

CAMBARIDAE:

Cambarus diogenes 1

Orconectes "Juveniles"

Orconectes propinquus

William B. Morton

2002.08.10 1



North Oakville Subwatershed Study, Benthic Invertebrate Sample Identifications.

:RAW DATA _ EAST

SITE W.Morris W.Morris W.Morris E.Morr.W E.Morr.W E.Morr.W E. Morr E. E. Morr E. E. Morr E. Josh up Josh up Josh up Josh down Josh down Josh down

STATION 5 5 5 6 6 6 7 7 7 8 8 8 9 9 9

REP * 1 2 k + s 1 2 k + s 1 2 k + s 1 2 k + s 1 2 k + s

DATE 02.06.06 02.06.06 02.06.06 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07

% Subsampled 100 100 100 100 100 100 100 100 100 100 100

TAXA LIST

ISOPODA:

ASELLIDAE:

Caecidotea 650 512 100 74 23 49 289 326 87 2 2 1 2 9 39

INSECTA:

COLEOPTERA:

DRYOPIDAE:

Helichus lithophilus 2

DYTISCIDAE:

Agabus 2 5 6 4 3 4 20 14 4 4 35 6 9 11

Hydroporus 1 2 1 1 1 1 7 1 2 5

ELMIDAE:

Dubiraphia 1 1 1

Stenelmis 3 2

HALIPLIDAE:

Haliplus

Peltodytes sp. 2

HYDROPHILIDAE:

Berosus 2

Helophorus sp. 1

Paracymus 1

DIPTERA:

CERATOPOGONIDAE: 1

CHIRONOMIDAE:

CHIRONOMINAE

Chironomus 1 1 3 22 18 4 1

Tanytarsus 2 1 1 2 3 3 3 3 4 3 2 9

DIAMESINAE:

Diamesa 1 1 2 24 7 9

ORTHOCLADIINAE:

William B. Morton

2002.08.10 2



North Oakville Subwatershed Study, Benthic Invertebrate Sample Identifications.

:RAW DATA _ EAST

SITE W.Morris W.Morris W.Morris E.Morr.W E.Morr.W E.Morr.W E. Morr E. E. Morr E. E. Morr E. Josh up Josh up Josh up Josh down Josh down Josh down

STATION 5 5 5 6 6 6 7 7 7 8 8 8 9 9 9

REP * 1 2 k + s 1 2 k + s 1 2 k + s 1 2 k + s 1 2 k + s

DATE 02.06.06 02.06.06 02.06.06 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07

% Subsampled 100 100 100 100 100 100 100 100 100 100 100

TAXA LIST

Corynoneura 9

Cricotopus sp. 53 11 1 4 10

Paramentriocnemus 1 1

TANYPODINAE:

Ablabesmyia 1 8 1

Conchapelopia 2 1 1 1 1

Procladius 1

CULICIDAE:

MUSCIDAE: 1

SIMULIIDAE:

Simulium 20 1 1 3 6 5

STRATIOMYIDAE:

Nemotaulius 1

TIPULIDAE:

Hexatoma 1

Limnophila 1 1 1 1

Tipula 1 6

EPHEMEROPTERA:

BAETIDAE:

Baetis propinquus

Callibaetis 2

HEPTAGENIIDAE:

Heptagenia 1

LEPTOPHLEBIIDAE:

Paraleptophlebia 2 108 34 3 35 24 5

PLECOPTERA:

NEMOURIDAE:

Amphinemoura delosa

PERLODIDAE:

William B. Morton

2002.08.10 3



North Oakville Subwatershed Study, Benthic Invertebrate Sample Identifications.

:RAW DATA _ EAST

SITE W.Morris W.Morris W.Morris E.Morr.W E.Morr.W E.Morr.W E. Morr E. E. Morr E. E. Morr E. Josh up Josh up Josh up Josh down Josh down Josh down

STATION 5 5 5 6 6 6 7 7 7 8 8 8 9 9 9

REP * 1 2 k + s 1 2 k + s 1 2 k + s 1 2 k + s 1 2 k + s

DATE 02.06.06 02.06.06 02.06.06 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07 02.06.07

% Subsampled 100 100 100 100 100 100 100 100 100 100 100

TAXA LIST

Perlesta placida 3

PERLODIDAE:

Isoperla 4 12 8 3 2 3

MOLLUSCA:BIVALVIA

SPHAERIIDAE:

Musculium partumeium

Pisidium 1 3 28 1

Sphaerium striatinum

MOLLUSCA:GASTROPODA:

LYMNAEIDAE

Fossaria exigua 1

Pseudosuccinea columella 1

PHYSIDAE:

Physella gyrina 2 11 9 1 1 1

PLANORBIDAE:

Gyraulus circumstriatus 12 8 1 1 6

NEMATODA: 1

PLATYHELMINTHES:

PLANARIIDAE:

Cura foremanii 35 3 15 1 3 5

TOTAL NUMBERS 769 677 200 264 66 200 427 611 200 25 48 168 142 206 200

TOTAL TAXA 11 11 14 13 8 12 14 11 9 11 15 20 12 12 29

* k + s represents the qualitative 

kick and sweep sample.

William B. Morton

2002.08.10 4



North Oakville Subwatershed Study, Benthic Invertebrate Sample Identifications.

:RAW DATA _ WEST

SITE 14 Mile W 14 Mile W 14 Mile W 14 mile E 14 mile E 14 mile E 14 trib 14 trib 14 trib 16 trib 16 trib 16 trib

STATION 1 1 1 2 2 2 3 3 3 4 4 4

REP * 1 2 k + s 1 2 k + s 1 2 k + s 1 2 k + s

DATE 02.06.06 02.06.06 02.06.06 02.06.06 02.06.06 02.06.06 02.06.06 02.06.06 02.06.06 02.06.06 02.06.06 02.06.06

% Subsampled 100 100 100 100 100 100 100 100 100

TAXA LIST

ANNELIDA:HIRUDINEA

ERPOBDELLIDAE:

Juveniles 1 2

Erpobdella punctata

HIRUDINIDAE:

Haemopsis grandis

ANNELIDA:OLIGOCHAETA

ENCHYTRAEIDAE: 1 2 1 5 2 25

LUMBRICIDAE:(undetermined)

Eiseniella tetraedra 8 39 8 7 15 1 8 6 8 51 32 21

LUMBRICULIDAE:

Lumbriculus variegatus

TUBIFICIDAE:

Immature With Hairs 46 27 3 16 3 14 127 12 1 1

Immature Without Hairs

Potamothrix moldaviensis 35 60

ACARINA

CRUSTACEA:

AMPHIPODA:

CRANGONYCTIDAE:

Crangonyx sp. 4 2 1 9 2 1 3

GAMMARIDAE:

Gammarus pseudolimnaeus

HYALELLIDAE:

Hyalella azteca 3

DECAPODA: .

CAMBARIDAE:

Page 1



North Oakville Subwatershed Study, Benthic Invertebrate Sample Identifications.

:RAW DATA _ WEST

Cambarus diogenes

Orconectes "Juveniles" 1 2

Orconectes propinquus 1

ISOPODA:

ASELLIDAE:

Caecidotea 604 442 154 15 64 126 245 115 131 16 3 21

INSECTA:

COLEOPTERA:

DRYOPIDAE:

Helichus lithophilus

DYTISCIDAE:

Agabus 2 4 4 1 1 4 2 6 8 1 9

Hydroporus 2 1 2 1 2 2

ELMIDAE:

Dubiraphia

Stenelmis

HALIPLIDAE:

Haliplus 1

Peltodytes sp. 1

HYDROPHILIDAE:

Berosus

Helophorus sp. 1 1

Paracymus

DIPTERA:

CERATOPOGONIDAE:

CHIRONOMIDAE:

CHIRONOMINAE

Chironomus

Tanytarsus 1 1 3 2 12 4 1 10

DIAMESINAE:

Diamesa 1 1

ORTHOCLADIINAE:

Corynoneura 1

Cricotopus sp. 1 1 1

Page 2



North Oakville Subwatershed Study, Benthic Invertebrate Sample Identifications.

:RAW DATA _ WEST

Paramentriocnemus 1

TANYPODINAE:

Ablabesmyia 1

Conchapelopia 2 1

Procladius

CULICIDAE: 6

MUSCIDAE:

SIMULIIDAE:

Simulium 12 6 6

STRATIOMYIDAE:

Nemotaulius 1

TIPULIDAE:

Hexatoma

Limnophila 2 2 1 1 21

Tipula

EPHEMEROPTERA:

BAETIDAE:

Baetis propinquus 1

Callibaetis 1 1 1

HEPTAGENIIDAE:

Heptagenia 1 2 12 3 10 1

LEPTOPHLEBIIDAE:

Paraleptophlebia 6 5 31 4 11

PLECOPTERA:

NEMOURIDAE:

Amphinemoura delosa 1

PERLODIDAE:

Perlesta placida 2 2

PERLODIDAE:

Isoperla 1 1

MOLLUSCA:BIVALVIA

SPHAERIIDAE:

Musculium partumeium 2

Page 3



North Oakville Subwatershed Study, Benthic Invertebrate Sample Identifications.

:RAW DATA _ WEST

Pisidium 1 1

Sphaerium striatinum 1

MOLLUSCA:GASTROPODA:

LYMNAEIDAE

Fossaria exigua 3 1 1

Pseudosuccinea columella 3

PHYSIDAE:

Physella gyrina 3 3 1 3 4 3 1 2

PLANORBIDAE:

Gyraulus circumstriatus 1 1 2 3 1 3

NEMATODA: 1

PLATYHELMINTHES:

PLANARIIDAE:

Cura foremanii 4 3 1 1 1

TOTAL NUMBERS 684 530 201 61 97 200 317 320 200 81 40 133

TOTAL TAXA 11 12 17 11 12 23 13 10 16 7 6 14

* k + s represents the 

qualitative kick and sweep 

sample.

Page 4



26-Nov-02 20-Dec-02

none 1
Dry  

CFU/100mL

Wet 

CFU/100mL

JC1 Joshua Creek Joshua Creek 1 2200 >20000

JC2 Joshua Creek Joshua Creek 1 5400 >20000

EM East Morrison Creek Morrison Creek 1 8200 >20000

WM West Morrison Creek Morrison Creek 1 6300 >20000

SH Shannon's Creek Shannon's Creek 1

Creek was Dry 

at time of 

Sampling

>20000

26-Nov-02 20-Dec-02 2-May-03 13-Aug-03

none 1
Dry  

CFU/100mL

Wet 

CFU/100mL

Wet 

CFU/100mL

Dry (5 TMPN/ 

100 mL)

JC1 Joshua Creek Joshua Creek 1 <100 >20000 400 240

JC2 Joshua Creek Joshua Creek 1 <100 >20000 660 130

EM East Morrison Creek Morrison Creek 1 <100 >20000 1300 >1600

WM West Morrison Creek Morrison Creek 1 <100 <100 840 350

SH Shannon's Creek Shannon's Creek 1

Creek was Dry 

at time of 

Sampling

<100 530 33

Water Sampling Results East of Sixteen Mile Creek

Fecal Coliform (CFU/100mL)

Name Creek Tributary to Location PWQO
Detection Limit 

(CFU/100 mL)

Sample Date

Water Sampling Results East of Sixteen Mile Creek

Background Coliform (CFU/100mL)

Name Creek Tributary to Location PWQO

Detection Limit 

(CFU/100 mL)

Sample Date



26-Nov-02 20-Dec-02 13-Aug-03

none 1
Dry  

CFU/100mL

Wet 

CFU/100mL

Dry (5 TMPN/ 

100 mL)

JC1 Joshua Creek Joshua Creek 1 2300 >20000 >1600

JC2 Joshua Creek Joshua Creek 1 1800 >20000 >1600

EM East Morrison Creek Morrison Creek 1 2300 >20000 >1600

WM West Morrison Creek Morrison Creek 1 1800 9700 >1600

SH Shannon's Creek Shannon's Creek 1

Creek was Dry 

at time of 

Sampling

2600 >1600

26-Nov-02 20-Dec-02 2-May-03 13-Aug-03

CFU/100 

mL
1

Dry  

CFU/100mL

Wet 

CFU/100mL

Wet 

CFU/100mL

Dry (5 TMPN/ 

100mL)

JC1 Joshua Creek Joshua Creek 100 1 <100 >20000 370 240

JC2 Joshua Creek Joshua Creek 100 1 <100 >20000 510 130

EM East Morrison Creek Morrison Creek 100 1 <100 >20000 310 >1600

WM West Morrison Creek Morrison Creek 100 1 <100 <100 740 350

SC Shannon's Creek Shannon's Creek 100 1

Creek was Dry 

at time of 

Sampling

<100 330 33

Water Sampling Results East of Sixteen Mile Creek

E-Coli (CFU/100mL)

Name Creek Tributary to Location PWQO
Detection Limit 

(CFU/100 mL)

Sample Date

Water Sampling Results East of Sixteen Mile Creek

Coliform (CFU/100mL)

Name Creek Tributary to Location PWQO
Detection Limit 

(CFU/100 mL)

Sample Date



26-Nov-02 20-Dec-02 2-May-03 13-Aug-03

0.1 Dry ( mg/L) Wet  ( mg/L) Wet  ( mg/L) Dry ( mg/L)

JC1 Joshua Creek Joshua Creek 2.93 0.1 0.6 1.6 3.2 ND

JC2 Joshua Creek Joshua Creek 2.93 0.1 0.6 1.1 3.8 1.7

EM East Morrison Creek Morrison Creek 2.93 0.1 6.6 2.3 1.0 5.5

WM West Morrison Creek Morrison Creek 2.93 0.1 1.5 2.2 1.7 0.1

SH Shannon's Creek Shannon's Creek

2.93

0.1

Creek was Dry 

at time of 

Sampling

0.4 4.1 ND

* Canadian Water Quality Guideline

26-Nov-02 20-Dec-02 2-May-03 13-Aug-03

none
1

Dry                     

( mg/L)

Wet                     

( mg/L)

Wet                     

( mg/L)

Dry                     

( mg/L)

JC1 Joshua Creek Joshua Creek 1 ND 5 24 5

JC2 Joshua Creek Joshua Creek 1 ND 3 25 ND

EM East Morrison Creek Morrison Creek 1 3 5 6 295

WM West Morrison Creek Morrison Creek 1 15 612 16 25

SH Shannon's Creek Shannon's Creek 1

Creek was Dry 

at time of 

Sampling

1210 31 7

Water Sampling Results East of Sixteen Mile Creek

Total Suspended Solids (mg/L)

Name Creek Tributary to Location PWQO
Detection Limit 

(mg/L)

Sample Date

Water Sampling Results East of Sixteen Mile Creek

Dissolved Nitrate mg/L

Name Creek Tributary to Location PWQO*
Detection Limit 

(mg/L)

Sample Date



26-Nov-02 20-Dec-02 2-May-03 13-Aug-03

(mg/L) 0.02
Dry                     

( mg/L)

Wet                     

( mg/L)

Wet                     

( mg/L)

Dry                     

( mg/L)

JC1 Joshua Creek Joshua Creek 0.03 0.02 0.04 0.13 0.12 0.08

JC2 Joshua Creek Joshua Creek 0.03 0.02 0.06 0.64 0.28 0.11

EM East Morrison Creek Morrison Creek 0.03 0.02 0.06 0.13 0.09 0.44

WM West Morrison Creek Morrison Creek 0.03 0.02 0.06 0.49 0.13 0.38

SH Shannon's Creek Shannon's Creek 0.03 0.02

Creek was Dry 

at time of 

Sampling

1.62 0.29 0.10

26-Nov-02 20-Dec-02 2-May-03 13-Aug-03

none 0.1
Dry                     

( mg/L)

Wet                     

( mg/L)

Wet                     

( mg/L)

Dry                     

( mg/L)

JC1 Joshua Creek Joshua Creek 0.1 ND ND ND ND

JC2 Joshua Creek Joshua Creek 0.1 ND ND ND ND

EM East Morrison Creek Morrison Creek 0.1 ND ND ND ND

WM West Morrison Creek Morrison Creek 0.1 0.1 ND ND ND

SH Shannon's Creek Shannon's Creek 0.1

Creek was Dry 

at time of 

Sampling

ND ND ND

Water Sampling Results East of Sixteen Mile Creek

Dissolved Nitrite  mg/L

Name Creek Tributary to Location PWQO
Detection Limit 

(mg/L)

Sample Date

Water Sampling Results East of Sixteen Mile Creek

Total Phosphorus (P) mg/L

Name Creek Tributary to Location PWQO
Detection Limit 

(mg/L)

Sample Date



26-Nov-02 20-Dec-02 2-May-03 13-Aug-03

none 0.1

Dry                     

( mg/L)

Wet                     

( mg/L)

Wet                     

( mg/L)

Dry                     

( mg/L)

JC1 Joshua Creek Joshua Creek 0.1 0.4 1.2 1.9 1.0

JC2 Joshua Creek Joshua Creek 0.1 0.8 3.0 2.0 1.1

EM East Morrison Creek Morrison Creek 0.1 0.4 1.1 1.0 2.0

WM West Morrison Creek Morrison Creek 0.1 0.5 1.0 1.7 1.2

SH Shannon's Creek Shannon's Creek 0.1

Creek was Dry 

at time of 

Sampling

3.6 2.9 0.7

26-Nov-02 20-Dec-02 2-May-03 13-Aug-03

none

Dry                     

( mg/L)

Wet                     

( mg/L)

Wet                     

( mg/L)

Dry                     

( mg/L)

JC1 Joshua Creek Joshua Creek ND (3) ND (4) ND (4) ND (3)

JC2 Joshua Creek Joshua Creek ND (3) ND (4) ND (4) ND (3)

EM East Morrison Creek Morrison Creek ND (3) ND (4) ND (4) ND (3)

WM West Morrison Creek Morrison Creek ND (3) ND (4) ND (4) ND (3)

SH Shannon's Creek Shannon's Creek

Creek was Dry 

at time of 

Sampling

7 ND (4) ND (3)

ND (4) Non detect at the laboratory detection limit of 4 mg/L

ND (3) Non detect at the laboratory detection limit of 3 mg/L

Water Sampling Results East of Sixteen Mile Creek

BOD5 (mg/L)

Name Creek Tributary to Location PWQO
Sample Date

Water Sampling Results East of Sixteen Mile Creek

TKN (mg/L)

Name Creek Tributary to Location PWQO
Detection Limit 

(mg/L)

Sample Date



26-Nov-02 20-Dec-02 2-May-03 13-Aug-03

none 0.5
Dry                     

( mg/L)

Wet                     

( mg/L)

Wet                     

( mg/L)

Dry                     

( mg/L)

JC1 Joshua Creek Joshua Creek 0.5 ND 0.07 0.15 ND

JC2 Joshua Creek Joshua Creek 0.5 ND 0.85 0.19 ND

EM East Morrison Creek Morrison Creek 0.5 ND 0.17 ND 0.05

WM West Morrison Creek Morrison Creek 0.5 ND 0.05 ND 0.07

SH Shannon's Creek Shannon's Creek 0.5

Creek was Dry 

at time of 

Sampling

0.06 ND ND

ND(0.05) Non-detect at the laboratory detection limit of 0.05 mg/L

Water Sampling Results East of Sixteen Mile Creek

Ammonia (mg/L)

Name Creek Tributary to Location PWQO
Detection Limit 

(mg/L)

Sample Date



26-Nov-02 20-Dec-02

none (CFU/100 mL)

Dry     

(CFU/100 mL)

Wet   

(CFU/100 mL)

SM1 16 Mile Creek 16 Mile Creek 1 >2000 >20000

SM2 16 Mile Creek 16 Mile Creek 1 >20000 >20000

TC Taplow Creek Taplow Creek 1 >20000 >20000

MC McCraney Creek McCraney Creek 1 8400 >20000

FM1 14 Mile Creek 14 Mile Creek 1 12000 >20000

FM2 14 Mile Creek 14 Mile Creek 1 2900 >20000

FM3 14 Mile Creek 14 Mile Creek 1 11000 >20000

FM4 14 Mile Creek 14 Mile Creek 1 18000 >20000

26-Nov-02 20-Dec-02 2-May-03 13-Aug-03

none (CFU/100 mL)

Dry     

(CFU/100 mL)

Wet   

(CFU/100 mL)

Wet   

(CFU/100 mL)

Dry (5 TMPN/ 

100 mL)

SM1 16 Mile Creek 16 Mile Creek 1 50 <100 17000 130

SM2 16 Mile Creek 16 Mile Creek 1 <100 <100 1100 creek was dry

TC Taplow Creek Taplow Creek 1 700 <100 1100 920

MC McCraney Creek McCraney Creek 1 <100 <100 880 >1600

FM1 14 Mile Creek 14 Mile Creek 1 <100 >20000 1000 280

FM2 14 Mile Creek 14 Mile Creek 1 <100 >20000 no sample taken 540

FM3 14 Mile Creek 14 Mile Creek 1 400 1800 >2000 creek was dry

FM4 14 Mile Creek 14 Mile Creek 1 2500 880 1300 130

FM5 14 Mile Creek 14 Mile Creek 1 5700 no sample taken

Water Sampling Results West of Sixteen Mile Creek

Background (CFU/100 mL)

Name Creek Tributary to Location PWQO

Detection 

Limit

Sample Date

Water Sampling Results West of Sixteen Mile Creek

Fecal Coliform (CFU/100 mL)

Name Creek Tributary to Location PWQO

Detection 

Limit

Sample Date



26-Nov-02 20-Dec-02

none (CFU/100 mL)

Dry     

(CFU/100 mL)

Wet   

(CFU/100 mL)

SM1 16 Mile Creek 16 Mile Creek 1 230 3100

SM2 16 Mile Creek 16 Mile Creek 1 >20000 4200

TC Taplow Creek Taplow Creek 1 3500 3300

MC McCraney Creek McCraney Creek 1 1800 3500

FM1 14 Mile Creek 14 Mile Creek 1 3500 >20000

FM2 14 Mile Creek 14 Mile Creek 1 2000 >20000

FM3 14 Mile Creek 14 Mile Creek 1 2000 4500

FM4 14 Mile Creek 14 Mile Creek 1 3100 4400

26-Nov-02 20-Dec-02 2-May-03 13-Aug-03

cfu/100 ml (CFU/100 mL)

Dry     

(CFU/100 mL)

Wet   

(CFU/100 mL)

Wet   

(CFU/100 mL)

Dry (5 

TMPN/100 mL)

SM1 16 Mile Creek 16 Mile Creek 100 1 50 <100 13000 130

SM2 16 Mile Creek 16 Mile Creek 100 1 <100 <100 920 creek was dry

TC Taplow Creek Taplow Creek 100 1 700 <100 830 920

MC McCraney Creek McCraney Creek 100 1 <100 <100 610 >1600

FM1 14 Mile Creek 14 Mile Creek 100 1 <100 <100 850 280

FM2 14 Mile Creek 14 Mile Creek 100 1 <100 >20000 no sample taken 540

FM3 14 Mile Creek 14 Mile Creek 100 1 400 1800 >20000 creek was dry

FM4 14 Mile Creek 14 Mile Creek 100 1 2500 880 1200 130

FM5 14 Mile Creek 14 Mile Creek 100 1 3600 no sample taken

Water Sampling Results West of Sixteen Mile Creek

Coliform (CFU/100 mL)

Name Creek Tributary to Location PWQO

Detection 

Limit

Sample Date

Water Sampling Results West of Sixteen Mile Creek

E-Coli (CFU/100 mL)

Name Creek Tributary to Location PWQO

Detection 

Limit

Sample Date



26-Nov-02 20-Dec-02 2-May-03 13-Aug-03

0.1

Dry        

(mg/L) Wet       (mg/L)

Wet       

(mg/L) Dry        (mg/L)

SM1 16 Mile Creek 16 Mile Creek 2.93 0.1 0.7 0.2 3.3 7.2

SM2 16 Mile Creek 16 Mile Creek 2.93 0.1 ND ND ND(2.5) creek was dry

TC Taplow Creek Taplow Creek 2.93 0.1 0.2 ND 11.3 1.3

MC McCraney Creek McCraney Creek 2.93 0.1 ND c 19.3 1.9

FM1 14 Mile Creek 14 Mile Creek 2.93 0.1 4.9 1.3 3.4

FM2 14 Mile Creek 14 Mile Creek 2.93 0.1 0.1 0.2 no sample taken 0.3

FM3 14 Mile Creek 14 Mile Creek 2.93 0.1 0.1 0.1 0.6 creek was dry

FM4 14 Mile Creek 14 Mile Creek 2.93 0.1 0.5 0.3 4.1 2

FM5 14 Mile Creek 14 Mile Creek 2.93 0.1 2.1 no sample taken

ND(0.1) Non-detect at the laboratory detection limit of 0.1 mg/L.

* Canadian Water Quality Guideline

26-Nov-02 20-Dec-02 2-May-03 13-Aug-03

none 3.8

Dry        

(mg/L) Wet       (mg/L)

Wet       

(mg/L) Dry        (mg/L)

SM1 16 Mile Creek 16 Mile Creek 3.8 2740 2930 491.0 497

SM2 16 Mile Creek 16 Mile Creek 3.8 1140 1720 401.0 creek was dry

TC Taplow Creek Taplow Creek 3.8 1240 1020 18.7 233

MC McCraney Creek McCraney Creek 3.8 1070 1280 15.7 612

FM1 14 Mile Creek 14 Mile Creek 3.8 1400 410 156.0 461

FM2 14 Mile Creek 14 Mile Creek 3.8 574 1330 no sample taken 1350

FM3 14 Mile Creek 14 Mile Creek 3.8 557 1280 232.0 creek was dry

FM4 14 Mile Creek 14 Mile Creek 3.8 303 449 120.0 768

FM5 14 Mile Creek 14 Mile Creek 3.8 290.0 no sample taken

Average 1128.00 1302.38 215.55 653.50

Guideline 250

Water Sampling Results West of Sixteen Mile Creek

Dissolved Nitrate  (mg/L)

Name Creek Tributary to Location PWQO*

Detection 

Limit (mg/L)

Sample Date

Water Sampling Results West of Sixteen Mile Creek

Dissolved Chloride (Cl) (mg/L)

Name Creek Tributary to Location PWQO

Detection 

Limit (mg/L)

Sample Date



26-Nov-02 20-Dec-02 2-May-03 13-Aug-03

none 1

Dry        

(mg/L) Wet       (mg/L)

Wet       

(mg/L) Dry        (mg/L)

SM1 16 Mile Creek 16 Mile Creek 1 16.0 1140 36.0 ND

SM2 16 Mile Creek 16 Mile Creek 1 19.0 50.0 24.0 creek was dry

TC Taplow Creek Taplow Creek 1 220 34.0 48.0 79

MC McCraney Creek McCraney Creek 1 1 160 49.0 178

FM1 14 Mile Creek 14 Mile Creek 1 46.0 45.0 67.0 17

FM2 14 Mile Creek 14 Mile Creek 1 61.0 4 no sample taken 27

FM3 14 Mile Creek 14 Mile Creek 1 2 4 24.0 creek was dry

FM4 14 Mile Creek 14 Mile Creek 1 540 11.0 81.0 135

FM5 14 Mile Creek 14 Mile Creek 1 69.0 no sample taken

26-Nov-02 20-Dec-02 2-May-03 13-Aug-03

      (mg/L) 0.02

Dry        

(mg/L) Wet       (mg/L)

Wet       

(mg/L) Dry        (mg/L)

SM1 16 Mile Creek 16 Mile Creek 0.03 0.02 0.11 0.87 0.38 ND

SM2 16 Mile Creek 16 Mile Creek 0.03 0.02 0.06 0.19 0.18 creek was dry

TC Taplow Creek Taplow Creek 0.03 0.02 0.46 0.28 0.26 0.3

MC McCraney Creek McCraney Creek 0.03 0.02 0.07 0.19 0.31 0.6

FM1 14 Mile Creek 14 Mile Creek 0.03 0.02 0.10 0.53 0.11 0.11

FM2 14 Mile Creek 14 Mile Creek 0.03 0.02 0.07 0.11 no sample taken 0.25

FM3 14 Mile Creek 14 Mile Creek 0.03 0.02 0.05 0.19 0.85 creek was dry

FM4 14 Mile Creek 14 Mile Creek 0.03 0.02 0.24 0.02 0.25 1.91

FM5 14 Mile Creek 14 Mile Creek 0.03 0.02 no sample taken no sample taken 0.21 no sample taken

Water Sampling Results West of Sixteen Mile Creek

Total Suspended Solids (TSS) (mg/L)

Name Creek Tributary to Location PWQO

Detection 

Limit (mg/L)

Sample Date

Water Sampling Results West of Sixteen Mile Creek

Total Phosphorus (P) (mg/L)

Name Creek Tributary to Location PWQO

Detection 

Limit  (mg/L)

Sample Date



26-Nov-02 20-Dec-02 2-May-03 13-Aug-03

none 0.1

Dry        

(mg/L) Wet       (mg/L)

Wet       

(mg/L) Dry        (mg/L)

SM1 16 Mile Creek 16 Mile Creek 0.1 ND ND ND ND

SM2 16 Mile Creek 16 Mile Creek 0.1 ND ND ND creek was dry

TC Taplow Creek Taplow Creek 0.1 ND ND ND ND

MC McCraney Creek McCraney Creek 0.1 ND ND ND ND

FM1 14 Mile Creek 14 Mile Creek 0.1 0.10 0.1 ND ND

FM2 14 Mile Creek 14 Mile Creek 0.1 ND ND no sample taken ND

FM3 14 Mile Creek 14 Mile Creek 0.1 ND ND ND creek was dry

FM4 14 Mile Creek 14 Mile Creek 0.1 ND ND ND ND

FM5 14 Mile Creek 14 Mile Creek 0.1 ND no sample taken

26-Nov-02 20-Dec-02 2-May-03 13-Aug-03

none 0.1

Dry        

(mg/L) Wet       (mg/L)

Wet       

(mg/L) Dry        (mg/L)

SM1 16 Mile Creek 16 Mile Creek 0.1 0.8 2.6 2.2 1

SM2 16 Mile Creek 16 Mile Creek 0.1 0.6 0.9 1.3 creek was dry

TC Taplow Creek Taplow Creek 0.1 2.9 1.3 2.2 2.4

MC McCraney Creek McCraney Creek 0.1 0.9 1.0 2.3 2.7

FM1 14 Mile Creek 14 Mile Creek 0.1 0.8 2.9 2.4 0.9

FM2 14 Mile Creek 14 Mile Creek 0.1 0.3 0.9 no sample taken 1.7

FM3 14 Mile Creek 14 Mile Creek 0.1 0.3 1.0 4.0 creek was dry

FM4 14 Mile Creek 14 Mile Creek 0.1 0.9 1.0 3.2 1.8

FM5 14 Mile Creek 14 Mile Creek 2.0 no sample taken

Water Sampling Results West of Sixteen Mile Creek

Dissolved Nitrite  (mg/L)

Name Creek Tributary to Location PWQO

Detection 

Limit (mg/L)

Sample Date

Water Sampling Results West of Sixteen Mile Creek

Total Kjeldahl Nitrogen (TKN) (mg/L)

Name Creek Tributary to Location PWQO

Detection 

Limit

Sample Date



26-Nov-02 20-Dec-02 2-May-03 13-Aug-03

none 4

Dry        

(mg/L) Wet       (mg/L)

Wet       

(mg/L) Dry        (mg/L)

SM1 16 Mile Creek 16 Mile Creek 4 52.7 16.2 67.0 49.6

SM2 16 Mile Creek 16 Mile Creek 4 45.2 62.6 44.0 creek was dry

TC Taplow Creek Taplow Creek 4 76.3 40.4 50.0 88.4

MC McCraney Creek McCraney Creek 4 33.8 28.6 33.0 109

FM1 14 Mile Creek 14 Mile Creek 4 22.4 43.1 37.0 63.8

FM2 14 Mile Creek 14 Mile Creek 4 54.7 24.0 no sample taken 67

FM3 14 Mile Creek 14 Mile Creek 4 12.9 28.3 79.0 creek was dry

FM4 14 Mile Creek 14 Mile Creek 4 97.7 18.0 34.0 783

FM5 14 Mile Creek 14 Mile Creek 49.0 no sample taken

26-Nov-02 20-Dec-02 2-May-03 13-Aug-03

none

Dry        

(mg/L) Wet       (mg/L) Wet       (mg/L)

Dry        

(mg/L)

SM1 16 Mile Creek 16 Mile Creek ND(3) 8 ND(4) ND(3)

SM2 16 Mile Creek 16 Mile Creek ND(3) 9 ND(4) creek was dry

TC Taplow Creek Taplow Creek ND(6) ND(4) ND(4) ND(3)

MC McCraney Creek McCraney Creek ND(3) ND(4) ND(4) ND(3)

FM1 14 Mile Creek 14 Mile Creek ND(3) 8 ND(4) ND(3)

FM2 14 Mile Creek 14 Mile Creek ND(3) ND(4) no sample taken 6

FM3 14 Mile Creek 14 Mile Creek ND(3) ND(4) 4 creek was dry

FM4 14 Mile Creek 14 Mile Creek ND(3) ND(4) ND(4) ND(3)

FM5 14 Mile Creek 14 Mile Creek ND(4) no sample taken

ND(3) Non-detect at the laboratory detection limit of 3 mg/L

ND(4) Non-detect at the laboratory detection limit of 4 mg/L

Water Sampling Results West of Sixteen Mile Creek

Total COD (mg/L)

Name Creek Tributary to Location PWQO

Detection 

Limit (mg/L)

Sample Date

Water Sampling Results West of Sixteen Mile Creek

Total BOD5 (mg/L)

Name Creek Tributary to Location PWQO

Sample Date





26-Nov-02 20-Dec-02 2-May-03 13-Aug-03

none 0.05

Dry        

(mg/L) Wet       (mg/L)

Wet       

(mg/L) Dry        (mg/L)

SM1 16 Mile Creek 16 Mile Creek 0.05 0.21 0.14 ND ND

SM2 16 Mile Creek 16 Mile Creek 0.05 ND 0.06 ND creek was dry

TC Taplow Creek Taplow Creek 0.05 0.40 0.08 ND 0.07

MC McCraney Creek McCraney Creek 0.05 0.09 0.08 ND 0.10

FM1 14 Mile Creek 14 Mile Creek 0.05 ND 0.66 0.47 0.07

FM2 14 Mile Creek 14 Mile Creek 0.05 ND ND no sample taken 0.07

FM3 14 Mile Creek 14 Mile Creek 0.05 ND 0.07 0.88 creek was dry

FM4 14 Mile Creek 14 Mile Creek 0.05 ND 0.25 1.37 0.05

FM5 14 Mile Creek 14 Mile Creek 0.05 ND no sample taken 

Water Sampling Results West of Sixteen Mile Creek

Ammonia (mg/L)

Name Creek Tributary to Location PWQO

Detection 

Limit (mg/L)

Sample Date



SUB-CATCHMENT AREA
STREAM REACH/

HABITAT UNIT (HU)
RARITY OF HABITAT

SENSITIVITY TO 

DEVELOPMENT

FUNCTION OF 

HABITAT IN 

SUSTAINING 

FISHERIES 

GROUNDWATER 

DISCHARGE

EXISTING LEVEL OF 

HABITAT 

DEGRADATION AND 

MODIFICATION

HABITAT SUPPORTS 

VTE SPECIES OR 

SPECIES OF CONCERN

COOL VS WARM 

WATER STATUS

JOSHUA'S CREEK JOSHUA'S CREEK

JC15

JC-1 Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

JC10/ JC15

JC-2 Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

JC10

JC-3 Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

JC10/ JC9

JC-4 Habitat is very common 

within the study area

Moderately sensitive to 

development

Habitat is important but not 

critical in sustaining 

fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

JC9

JC-5 Habitat is rare within the 

study area

Highly sensitive Habitat plays critical role in 

sustaining fisheries

Groundwater discharge 

observed

Has not been modified or 

degraded (stream in natural 

state)

Not known to support VTE 

species or species of 

concern

Habitat is known to support 

cold water species

JC9

JC-6 Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

JC9

JC-7 Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

JC9

JC-8 Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

JC7/ JC9

JC-9 Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

JC7

JC-10 No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

JC7

JC-10A Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

JC8/ JC9

JC-11 No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

JC6/ JC9

JC-12 Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

JC6

JC-13 Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

JC5/ JC6

JC-14 Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

JC1/ JC2/ JC3/ JC5

JC-15 No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

JC10/ JC8B/ JC9

JC-19 Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

JC8B

JC-20 Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

APPENDIX X -  AQUATIC HABITAT CATEGORIZATION

1 Aquatic Charac.xls 



SUB-CATCHMENT AREA
STREAM REACH/

HABITAT UNIT (HU)
RARITY OF HABITAT

SENSITIVITY TO 

DEVELOPMENT

FUNCTION OF 

HABITAT IN 

SUSTAINING 

FISHERIES 

GROUNDWATER 

DISCHARGE

EXISTING LEVEL OF 

HABITAT 

DEGRADATION AND 

MODIFICATION

HABITAT SUPPORTS 

VTE SPECIES OR 

SPECIES OF CONCERN

COOL VS WARM 

WATER STATUS

APPENDIX X -  AQUATIC HABITAT CATEGORIZATION

JC7B

JC-20A Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

JC15

JC-22 Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

JC17

JC-27 No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

JC17

JC-27A Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

JC17

JC-28 No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

JC17

JC-29 No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

JC15/ JC16

JC-30 No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

JC16

JC-31 Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

JC16

JC-31A No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

JC16

JC-32 No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

JC17

JC-36 Habitat is common within 

the study area

Low sensitivity to 

development

Habitat plays Important role 

in sustaing fisheries

Groundwater discharge 

observed

Has not been modified or 

degraded (stream in natural 

state)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

EAST MORRISON EAST MORRISON

EM1/ EM4 MOC-2

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

EM1 MOC-4

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

EM1 MOC-5

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

EM1 MOC-5A

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

EM2/ EM3/ EM4 MOC-6

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

WEST MORRISON WEST MORRISON

WM1/ WM2 MOC-W1

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

2 Aquatic Charac.xls 



SUB-CATCHMENT AREA
STREAM REACH/

HABITAT UNIT (HU)
RARITY OF HABITAT

SENSITIVITY TO 

DEVELOPMENT

FUNCTION OF 

HABITAT IN 

SUSTAINING 

FISHERIES 

GROUNDWATER 

DISCHARGE

EXISTING LEVEL OF 

HABITAT 
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COOL VS WARM 

WATER STATUS

APPENDIX X -  AQUATIC HABITAT CATEGORIZATION

WM1 MOC-W2

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

3 Aquatic Charac.xls 



SUB-CATCHMENT AREA
STREAM REACH/

HABITAT UNIT (HU)
RARITY OF HABITAT

SENSITIVITY TO 

DEVELOPMENT

FUNCTION OF 

HABITAT IN 

SUSTAINING 

FISHERIES 

GROUNDWATER 

DISCHARGE

EXISTING LEVEL OF 

HABITAT 

DEGRADATION AND 

MODIFICATION

HABITAT SUPPORTS 

VTE SPECIES OR 

SPECIES OF CONCERN

COOL VS WARM 

WATER STATUS

APPENDIX X -  AQUATIC HABITAT CATEGORIZATION

WM1 MOC-W3

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

WM1 MOC-W5

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

14 MILE CREEK 14 MILE CREEK

FM1109 14W-1

Habitat is common within 

the study area

Highly sensitive Habitat plays critical role in 

sustaining fisheries

No groundwater discharge 

observed

Has not been modified or 

degraded (stream in natural 

state)

known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

FM1109 14W-1A

Habitat is common within 

the study area

Highly sensitive Habitat plays critical role in 

sustaining fisheries

No groundwater discharge 

observed

Has not been modified or 

degraded (stream in natural 

state)

known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

FM1107/ FM1108 14W-2

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

FM1108 14W-3

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

FM1108 14W-4

Habitat is very common 

within the study area

Moderatly sensitive to 

activities 

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

FM1108 14W-9

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

FM1108 14W-9A

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

FM1006/ FM1108 14W-10

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

FM1107 14W-11

Habitat is very common 

within the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

FM1107 14W-11A

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

FM1104/ FM1105 14W-12

Habitat is rare within the 

study area

Highly sensitive Habitat plays critical role in 

sustaining fisheries

No groundwater discharge 

observed

Has not been modified or 

degraded (stream in natural 

state)

known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

FM1105 14W-13

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

FM1105 14W-14

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

FM1105 14W-14A

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

FM1104 14W-16

Habitat is very common 

within the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

FM1104 14W-17

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species
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FM1108 14W-18

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat
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FM1109 14W-20

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

FM1111 14E-1

Habitat is very common 

within the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

FM1111 14E-2

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

FM1111 14E-2A

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

FM1111 14E-3

Habitat is very common 

within the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

FM1111 14E-3A

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

FM1111/ MC1012 14E-4

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

FM1111 14E-6

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

FM1111 14E-7

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

FM1111 14E-8

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

FM1110.1 14E-9

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

FM1110.1 14E-10

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

McCRANEY CREEK McCRANEY CREEK

MC1114 MC-1

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

MC1114 MC-2

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

MC1114 MC-4

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

MC1114 MC-4A

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

TAPLOW CREEK TAPLOW CREEK

TC1115 TC-1

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

TC1115 TC-2

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

TC1115 TC-2A

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat
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GLEN OAKS CREEK GLEN OAKS CREEK

GO1116 GO-1

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

SHANNON'S CREEK SHANNON'S CREEK

SC1 SHC-1

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

SC1 SHC-2

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

SC1 SHC-3

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

16 MILE CREEK 16 MILE CREEK

ES5/ ES9 SMA-1

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

ES5/ ES8 SMA-2

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

ES8 SMA-3

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

ES7/ ES8 SMA-4

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

ES7 SMA-5

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

ES6/ ES7 SMA-6

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

ES5 SMA-7

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

ES5 SMA-8

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

ES5 SMA-9

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

ES4 SMB-1

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species
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ES4 SMB-2

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species
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ES4 SMB-3

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

ES4 SMB-4

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

ES3 SMC-1

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

ES2/ ES3 SMC-2

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

ES2 SMC-3

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

ES2 SMC-4

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

ES2 SMC-5

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

SM1117 16W-1

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

SM1117 16W-2

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

SM1117 16W-3

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

SM1117 16W-4

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

SM1117 16WA-1

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

SM1117 16WA-1A

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

SM1117 16WA-2

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

SM1117 16WA-3

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

SM1117 16WA-4

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

SM1117 16WA-5

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

SM1117 16WA-6

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

SM1117 16WA-7

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat
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SM1117 16WA-8

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

SM1117 16WA-8A

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

MUNN'S CREEK MUNN'S CREEK

MC2 MUN-1

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat

MC1 MUN-2

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

MC1 MUN-3

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species
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JOSHUA'S CREEK JOSHUA'S CREEK

JC15

JC-1 Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

JC10/ JC15

JC-2 Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

JC10

JC-3 Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

JC10/ JC9

JC-4 Habitat is very common 

within the study area

Moderately sensitive to 

development

Habitat is important but not 

critical in sustaining 

fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

JC9

JC-5 Habitat is rare within the 

study area

Highly sensitive Habitat plays critical role in 

sustaining fisheries

Groundwater discharge 

observed

Has not been modified or 

degraded (stream in natural 

state)

Not known to support VTE 

species or species of 

concern

Habitat is known to support 

cold water species

Critical Habitat

JC9

JC-6 Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

JC9

JC-7 Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

JC9

JC-8 Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

JC7/ JC9

JC-9 Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

JC7

JC-10 No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

JC7

JC-10A Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

JC8/ JC9

JC-11 No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

JC6/ JC9

JC-12 Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

JC6

JC-13 Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

JC5/ JC6

JC-14 Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

JC1/ JC2/ JC3/ JC5

JC-15 No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

JC10/ JC8B/ JC9

JC-19 Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

JC8B

JC-20 Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

APPENDIX X -  AQUATIC HABITAT CATEGORIZATION
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JC7B

JC-20A Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

JC15

JC-22 Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

JC17

JC-27 No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

JC17

JC-27A Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

JC17

JC-28 No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

JC17

JC-29 No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

JC15/ JC16

JC-30 No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

JC16

JC-31 Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

JC16

JC-31A No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

JC16

JC-32 No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

JC17

JC-36 Habitat is common within 

the study area

Low sensitivity to 

development

Habitat plays Important role 

in sustaing fisheries

Groundwater discharge 

observed

Has not been modified or 

degraded (stream in natural 

state)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Critical Habitat

EAST MORRISON EAST MORRISON

EM1/ EM4 MOC-2

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

EM1 MOC-4

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

EM1 MOC-5

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

EM1 MOC-5A

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

EM2/ EM3/ EM4 MOC-6

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

WEST MORRISON WEST MORRISON

WM1/ WM2 MOC-W1

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

12 Aquatic Charac.xls 



SUB-CATCHMENT AREA
STREAM REACH/

HABITAT UNIT (HU)
RARITY OF HABITAT

SENSITIVITY TO 

DEVELOPMENT

FUNCTION OF 

HABITAT IN 

SUSTAINING 

FISHERIES 

GROUNDWATER 

DISCHARGE

EXISTING LEVEL OF 

HABITAT 

DEGRADATION AND 

MODIFICATION

HABITAT SUPPORTS 

VTE SPECIES OR 

SPECIES OF CONCERN

COOL VS WARM 

WATER STATUS

AQUATIC HABITAT 

CATEGORIZATION

APPENDIX X -  AQUATIC HABITAT CATEGORIZATION

WM1 MOC-W2

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat
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WM1 MOC-W3

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

WM1 MOC-W5

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

14 MILE CREEK 14 MILE CREEK

FM1109 14W-1

Habitat is common within 

the study area

Highly sensitive Habitat plays critical role in 

sustaining fisheries

No groundwater discharge 

observed

Has not been modified or 

degraded (stream in natural 

state)

known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Critical Habitat

FM1109 14W-1A

Habitat is common within 

the study area

Highly sensitive Habitat plays critical role in 

sustaining fisheries

No groundwater discharge 

observed

Has not been modified or 

degraded (stream in natural 

state)

known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Critical Habitat

FM1107/ FM1108 14W-2

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1108 14W-3

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1108 14W-4

Habitat is very common 

within the study area

Moderatly sensitive to 

activities 

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1108 14W-9

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1108 14W-9A

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1006/ FM1108 14W-10

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

FM1107 14W-11

Habitat is very common 

within the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1107 14W-11A

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1104/ FM1105 14W-12

Habitat is rare within the 

study area

Highly sensitive Habitat plays critical role in 

sustaining fisheries

No groundwater discharge 

observed

Has not been modified or 

degraded (stream in natural 

state)

known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Critical Habitat

FM1105 14W-13

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

FM1105 14W-14

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

FM1105 14W-14A

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1104 14W-16

Habitat is very common 

within the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1104 14W-17

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat
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FM1108 14W-18

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat
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FM1109 14W-20

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

FM1111 14E-1

Habitat is very common 

within the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1111 14E-2

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1111 14E-2A

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1111 14E-3

Habitat is very common 

within the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1111 14E-3A

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1111/ MC1012 14E-4

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

FM1111 14E-6

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1111 14E-7

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

FM1111 14E-8

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

FM1110.1 14E-9

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

FM1110.1 14E-10

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

McCRANEY CREEK McCRANEY CREEK

MC1114 MC-1

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

MC1114 MC-2

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

MC1114 MC-4

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

MC1114 MC-4A

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

TAPLOW CREEK TAPLOW CREEK

TC1115 TC-1

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

TC1115 TC-2

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

TC1115 TC-2A

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat
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GLEN OAKS CREEK GLEN OAKS CREEK

GO1116 GO-1

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

SHANNON'S CREEK SHANNON'S CREEK

SC1 SHC-1

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

SC1 SHC-2

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

SC1 SHC-3

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

16 MILE CREEK 16 MILE CREEK

ES5/ ES9 SMA-1

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Has been somewhat 

modified or degraded but 

habitat features remain

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

ES5/ ES8 SMA-2

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

ES8 SMA-3

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

ES7/ ES8 SMA-4

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

ES7 SMA-5

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

ES6/ ES7 SMA-6

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

ES5 SMA-7

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

ES5 SMA-8

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

ES5 SMA-9

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

ES4 SMB-1

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat
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SUB-CATCHMENT AREA
STREAM REACH/

HABITAT UNIT (HU)
RARITY OF HABITAT

SENSITIVITY TO 

DEVELOPMENT

FUNCTION OF 

HABITAT IN 

SUSTAINING 

FISHERIES 

GROUNDWATER 

DISCHARGE

EXISTING LEVEL OF 

HABITAT 

DEGRADATION AND 

MODIFICATION

HABITAT SUPPORTS 

VTE SPECIES OR 

SPECIES OF CONCERN

COOL VS WARM 

WATER STATUS

AQUATIC HABITAT 

CATEGORIZATION

APPENDIX X -  AQUATIC HABITAT CATEGORIZATION

ES4 SMB-2

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat
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ES4 SMB-3

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

ES4 SMB-4

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

ES3 SMC-1

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

ES2/ ES3 SMC-2

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

ES2 SMC-3

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

ES2 SMC-4

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

ES2 SMC-5

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

SM1117 16W-1

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

SM1117 16W-2

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

SM1117 16W-3

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

SM1117 16W-4

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

SM1117 16WA-1

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

SM1117 16WA-1A

Habitat is common within 

the study area

Moderatly sensitive to 

activities 

Habitat plays Important role 

in sustaing fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Important Habitat

SM1117 16WA-2

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

SM1117 16WA-3

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

SM1117 16WA-4

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

SM1117 16WA-5

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

SM1117 16WA-6

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

SM1117 16WA-7

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat
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SUB-CATCHMENT AREA
STREAM REACH/

HABITAT UNIT (HU)
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APPENDIX X -  AQUATIC HABITAT CATEGORIZATION

SM1117 16WA-8

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

SM1117 16WA-8A

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

MUNN'S CREEK MUNN'S CREEK

MC2 MUN-1

No habitat No sensititvity to 

development

No habitat No groundwater discharge 

observed

No habitat No habitat No habitat No habitat

MC1 MUN-2

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat

MC1 MUN-3

Habitat is very common 

within the study area

Low sensitivity to 

development

Habitat does not currently 

contribute to fisheries

No groundwater discharge 

observed

Highly modified or 

degraded (no buffer, 

channelized, or plowed 

through)

Not known to support VTE 

species or species of 

concern

Habitat is not known to 

support coldwater species

Marginal Habitat
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APPENDIX X -  PHYSICAL STREAM CHARACTERISTICS

SUB-CATCHMENT 

AREA

STREAM REACH/

HABITAT UNIT 

(HU)

STREAM BED TYPE BANK CONDITIONS BED MORPHOLOGY
PRESENCE/ABSENCE OF 

BARRIERS

CONSTRAINTS & 

OPPORTUNITIES

SEDIMENT 

SUPPLY/TRANSPORT

CHANNEL 

DISTURBANCE
STREAM SENSITIVITY

REHABILITATION 

POTENTIAL

OVERALL 

GEOMORPHOLOGY 

CLASSIFICATION

ABILITY TO 

PROVIDE WATER 

QUALITY 

IMPROVEMENT

VALLEY 

PRESENT

HYDRAULIC 

CONVEYANCE 

CONDITION (ABILITY 

TO DETAIN/STORE 

STREAMFLOW)

LINKAGE TO 

HEADWATER 

FUNCTIONS

RELATIVE 

HYDROLOGIC 

FUNCTION

FLOW TYPE 

(FLOWING OR 

NOT FLOWING)

GROUNDWATER 

DISCHARGE 

OBSERVATIONS

HYDROGEOLOGIC 

CONTRIBUTION TO 

STREAM HEALTH 

(FISHERIES, WETLANDS, 

ETC.)

Perennial 

Flows

Seasonal Event-

Based Flows

JOSHUA'S CREEK JOSHUA'S CREEK

JC15 JC-1
Cobble to clay/ exposed 

till

Some evidence of 

widening/ >50% basal 

scour

Well-developed channel 

morphology deep/wide pools
3 knickpoints Medium High

Degradation:  suspended armour 

layer, exposed till, scour pool d/s 

of culvert

Water pipes/ ad hoc bank 

armouring/ manicured lawns 
High Medium High HIGH Good

Well defined 

valley

Sig valley storage 

(Riparian)

Main Channel 

Conveyance, storage
HIGH

flowing (June 25, 

2002)

No groundwater discharge 

observed
Low Low LOW

JC15 JC-1A

Gravel cobble riffles/ 

gravel sand pools/ 

Exposed till

Substantial bank 

erosion / some evidence 

of widening

Variable / meandering to riffle-

pool
none Medium High

Aggradation: medial bar, 

siltation in pools, overbank 

deposition

Little riparian vegetation in 

golf course
High Medium High HIGH Good

Well defined 

valley

Significant valley storage 

(Riparian)

Main Channel 

Conveyance, storage
HIGH

flowing (June 25, 

2002)

No groundwater discharge 

observed
Low Low LOW

JC10/ JC15 JC-2

Shale (bedrock) cobbles 

pool / cobble and gravel 

riffles

Substantial bank 

erosion / evidence of 

widening

Variable / multiple channels none Medium High

Aggradation: medial bar, 

siltation in pools, overbank 

deposition

Grazing / trampled banks High Medium High HIGH Good
Well defined 

valley

Significant valley storage 

(Riparian)

Main Channel 

Conveyance, storage
HIGH

flowing (June 25, 

2002)

No groundwater discharge 

observed
Low Low LOW

JC10 JC-3
Exposed till pools / 

gravel riffles

Some evidence of bank 

erosion

Meandering long pools short 

riffles
none

Potential

Medium

Aggradation: riffles embedded, 

siltation in pools, overbank 

deposition

None High Medium High HIGH Good
Well defined 

valley

Significant valley storage 

(Riparian)

Main Channel 

Conveyance, storage
HIGH

flowing (June 25, 

2002)

No groundwater discharge 

observed
Moderate Low - Moderate LOW

JC10/ JC9 JC-4
Bedrock cobble and 

gravel
Bank erosion Short riffles, long pools none Medium High

Aggradation: accretion on point 

bars, siltation in pools
None Moderate High Medium High HIGH Good

Well defined 

valley

Significant valley storage 

(Riparian)

Main Channel 

Conveyance, storage
HIGH

flowing (May 22, 

2002)

No groundwater discharge 

observed
Low Low LOW

JC9 JC-5 Silt to sand
Substantial bank 

slumping

Poorly defined riffle-pool 

sequence
none

Potential

Medium

Aggradation: riffles embedded, 

siltation in pools
None Moderate Medium MEDIUM Good

Defined valley-

narrow
Valley Storage Conveyance

Main Tributary 

Conveyance Storage
HIGH

flowing (May 22, 

2002)

Groundwater discharge 

observed
Moderate Moderate MODERATE

JC9 JC-6 Silt to sand

Some bank slumping / 

poor due to grazing and 

trampling

Poorly defined riffle-pool 

sequence
Culvert

Potential

Medium

Aggradation:  riffles embedded, 

siltation in pools, overbank 

deposition

Likely straightened / grazing High Medium MEDIUM Moderate
Defined valley-

narrow
Valley Storage Conveyance

Main Tributary 

Conveyance Storage
HIGH

flowing (May 22, 

2002)

No groundwater discharge 

observed
Low Low LOW

JC9 JC-7 Silt to sand
Vegetated stable low 

banks

Poorly developed channel 

morphology
Dense vegetation in channel

Potential

Medium

Aggradation: siltation in pools, 

overbank deposition

Likely straightened / 

agricultural 
Moderate Medium MEDIUM Low

No defined 

valley

Conveyance- Link to Sig 

Floodplain
Link to Headwaters MEDIUM

flowing (May 22, 

2002)

No groundwater discharge 

observed
Low Low - Moderate LOW

JC9 JC-8 Silt to sand
Vegetated stable low 

banks
No channel morphology Dense vegetation in channel

Potential

Medium

Aggradation: siltation in pools, 

overbank deposition

Likely straightened / 

agricultural 
Moderate Medium MEDIUM Low

No defined 

valley
Major Floodplain Storage Headwater Stream MEDIUM

flowing (May 16, 

2002)

No groundwater discharge 

observed
Low Low LOW

JC7/ JC9 JC-9 Silt clay sand Vegetated

Straight / Poor channel 

morphology /  Several 

channels / agricultural 

drainage

none
Potential

Medium

Aggradation: overbank 

deposition
Straightened for drainage Moderate Medium MEDIUM Low

No defined 

valley
Major Floodplain Storage Link to Headwaters MEDIUM

flowing (May 16, 

2002)

No groundwater discharge 

observed
Low Low LOW

JC7 JC-10 Silt to sand Grazing / grassed
Vegetated channel / Poor 

channel morphology
On-line pond

Potential

Low Medium

Aggradation: siltation in pools, 

overbank deposition

Likely straightened / grazing / 

on-line pond
Moderate Medium High MEDIUM Low

No defined 

valley
Conveyance System

Headwater Stream, 

Minor Storage at 

Upstream end

MEDIUM
flowing (May 16, 

2002)

No groundwater discharge 

observed
Low Low LOW

JC7 JC-10A Silt to sand Grazing / grassed
Vegetated channel / Poor 

channel morphology
On-line pond

Potential

Low Medium

Aggradation: siltation in pools, 

overbank deposition

Likely straightened / grazing / 

on-line pond
Moderate Medium High MEDIUM Low

No defined 

valley
Conveyance System

Headwater Stream, 

Minor Storage at 
MEDIUM

flowing (May 16, 

2002)

No groundwater discharge 

observed
Low Low LOW

JC8/ JC9 JC-11 Silt to sand Wetland
Vegetated channel / no 

channel morphology
Cattails in channel

Potential

Low Medium
Aggradation none High Low Medium MEDIUM Moderate

No defined 

valley
Conveyance System Headwater Stream MEDIUM

flowing (May 16, 

2002)

No groundwater discharge 

observed
Low Low LOW

JC6/ JC9 JC-12
Silt sand pool / some 

gravel in riffles

Little evidence of bank 

erosion

Single to multiple channel / 

chutes
Dense vegetation in channel

Potential

Low Medium

Aggradation: riffles embedded, 

siltation in pools, overbank 

deposition

Tractor crossing Moderate
Medium

MEDIUM Moderate
Defined valley-

narrow
Valley Storage Conveyance Link to Headwaters HIGH

flowing (May 22, 

2002)

No groundwater discharge 

observed
Low Low LOW

JC6 JC-13
Silt sand pool / some 

gravel riffles

Dense vegetation in 

channel / slumping 

banks

Straight channel with little 

morphology
Tractor crossing

Potential

Medium

Aggradation: siltation in pools, 

overbank deposition
Straightened / tractor crossing Moderate

Medium
MEDIUM Moderate

Defined valley-

narrow
Valley Storage Conveyance Link to Headwaters HIGH

flowing (May 22, 

2002)

No groundwater discharge 

observed
Low Low LOW

JC5/ JC6 JC-14 Swale No banks Swale None
Potential

Medium
Low Moderate Low LOW Moderate

No defined 

valley
Conveyance System

Linkage to Headwater 

and Headwater Storage
MEDIUM

flowing (May 16, 

2002)

No groundwater discharge 

observed
Low Low LOW

JC1/ JC2/ JC3/ JC5 JC-15
Silt – clay pool / sand – 

gravel riffle
Low banks

Riffle-pool with uniform 

width
None

Potential

Low Medium

Aggradation: medial bar, riffles 

embedded, siltation in pools
None Moderate

Medium
MEDIUM Moderate

No defined 

valley
Conveyance System

Linkage to Headwater 

and Headwater Storage
MEDIUM

not flowing (May 

22, 2002)

No groundwater discharge 

observed
Low Low LOW

JC10/ JC8B/ JC9 JC-19 Sand and silt Grasses trees No channel morphology Dense vegetation in channel
Potential

Medium

Aggradation: siltation in pools, 

overbank deposition
Likely straightened Moderate

Medium
MEDIUM Moderate

Defined valley-

narrow
Valley Storage Conveyance

Link to Headwaters - 

Sig headwater storage
HIGH

flowing (May 22, 

2002)

No groundwater discharge 

observed
Low Low LOW

JC7B/ JC8B JC-20 Gravel to silt Slumping
Meandering riffle-pool 

sequence
Culverts

Aggradation: lobate bar, medial 

bar, siltation in pools, overbank 

deposition

Culverts High Medium MEDIUM Moderate
Defined valley-

narrow
Valley Storage Conveyance

Link to Headwaters - 

Sig headwater storage
HIGH

flowing (May 16, 

2002)

No groundwater discharge 

observed
Low Low LOW

JC7B JC-20A Gravel to silt Slumping
Meandering riffle-pool 

sequence
Culverts

Aggradation: lobate bar, medial 

bar, siltation in pools, overbank 

deposition

Culverts High Medium MEDIUM Moderate
Defined valley-

narrow
Valley Storage Conveyance

Link to Headwaters - 

Sig headwater storage
HIGH

flowing (May 16, 

2002)

No groundwater discharge 

observed
Low Low LOW

JC15 JC-22
Gravel shale

Broken shale
Trees, shrubs Riffle-pool morphology Woody debris, Knickpoint

Aggradation: medial bar, 

siltation in pools, riffles 

embedded

None High Medium MEDIUM Good Defined valley 
Good ability to detain 

flows
Link to Headwater HIGH

flowing (June 25, 

2002)

No groundwater discharge 

observed
Low Low LOW

JC17 JC-27 Fine materials Grass channel/ cattails Poorly defined Cattails in channel Agricultural drain Moderate Medium MEDIUM Low
No defined 

valley
Conveyance System Link to Headwater LOW

not surveyed for 

groundwater

not surveyed for 

groundwater
Low Low LOW

JC18 JC-27A Fine materials Grass/Scrub Poorly defined None Aggradation: siltation in pools Agricultural drain Moderate Medium MEDIUM Low
No defined 

valley
Conveyance System Link to Headwater LOW

not surveyed for 

groundwater

not surveyed for 

groundwater
Low Low LOW

JC17 JC-28 Silt, fine sand Poor bank definition Poorly defined None Agricultural drain Moderate Medium MEDIUM Moderate
No defined 

valley
Connects to Sig's storage Link to Headwater MEDIUM

not flowing (July 18, 

2003)

No groundwater discharge 

observed
Low Low LOW

JC17 JC - 29 Fine sand and silt Short grasses Riffle-pool with fine materials Culverts
Aggradation: siltation in pools, 

overbank deposition
Bridge and culverts Moderate Medium MEDIUM Low

No defined 

valley
Connects to Sig's storage Link to Headwater MEDIUM

JC15/ JC16 JC-30
Fine materials with 

some cobble and gravel
Clay banks Poor morphology None Aggradation Agricultural drain Moderate Medium MEDIUM Low Valley (minor) Conveyance System Link to Headwater MEDIUM

not flowing (July 

12,2002)

No groundwater discharge 

observed
Low Low LOW

JC16/ JC17 JC-31
Clay, silt, gravel and 

some cobble
Bank slumping Riffle-pool Knickpoint, pond

Aggradation: medial bar, riffles 

embedded, siltation in pools
On-line pond Moderate Medium MEDIUM Moderate- Poor

No defined 

valley
Some Storage

Link to Headwater 

Stream
MEDIUM

not surveyed for 

groundwater

not surveyed for 

groundwater

JC16/ JC17 JC-31A Swale No defined banks Swale Low Moderate Low LOW Good No Good Headwater Stream LOW
not surveyed for 

groundwater

not surveyed for 

groundwater

JC16/ JC10 JC-32 Silt, cobble and gravel Short grasses/herbs Riffle-pool None
Aggradation: medial bar, riffles 

embedded, accretion on point bar
None Moderate Medium MEDIUM Good

No defined 

valley

Good ability to detain 

flows
Linkage to Headwater HIGH

not surveyed for 

groundwater

not surveyed for 

groundwater

JC17 JC-36 Good
No defined 

valley
Storage Headwater Stream MEDIUM

flowing (Dec 8, 

2003

Groundwater discharge 

observed

Moderate to 

High
Moderate HIGH

INTERPRETED 

GROUNDWATER 

CONTRIBUTION TO 

STREAMFLOW
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EAST MORRISON EAST MORRISON

EM1/ EM4 MOC-2 Silt, sand some cobble grasses and herbs Poor morphology Constructed channel
Aggradation: siltation in pools, 

overbank deposition

Channel constructed along 

road
Moderate Medium MEDIUM Poor No Storage Present Link to Headwaters HIGH

not flowing (June 

26, 2002)

No groundwater discharge 

observed
Low Low LOW

EM1 MOC-4 Silt, clay some gravel
Cattails, some eroded 

banks
No definition, wetland area Culverts

Aggradation: siltation in pools, 

overbank deposition
Culverts Moderate Medium MEDIUM Good Yes Good Link to Headwaters HIGH

flowing (June 

25,2002)

No groundwater discharge 

observed
Low Low - Moderate LOW

EM1 MOC-5 Swale No defined banks Swale Low Moderate Low LOW Good No Good
Part of Headwater 

Storage Provided
HIGH

not flowing (June 

26,2002)

No groundwater discharge 

observed
Low Low LOW

EM1 MOC-5A Swale No defined banks Swale Low Moderate Medium LOW Good No Good
Part of Headwater 

Storage Provided
HIGH

not flowing (June 

26,2002)

No groundwater discharge 

observed
Low Low LOW

EM2/ EM3/ EM4 MOC-6 No Information NO INFORMATION Good No Conveyance
Link to Headwater 

Storage
MEDIUM

not flowing (June 

26,2002)

No groundwater discharge 

observed
Low Low LOW

WEST MORRISON WEST MORRISON

WM1/ WM2 MOC-W1 Silt and fine sand Tall grasses and herbs Poor morphology Pond Aggradation: siltation in pools Straightened Moderate Medium MEDIUM Poor Minor Moderate Linkage MEDIUM
Flowing (June 25, 

2002)

No groundwater discharge 

observed
Low Low LOW

WM1 MOC-W2 No Information NO INFORMATION Poor No Connects to sig storage Headwater MEDIUM
Not Flowing (June 

25, 2003)

No groundwater discharge 

observed
Low Low LOW

WM1 MOC-W3 Silt and fine sand

Vertical banks with toe 

erosion - evidence of 

widening

Poor morphology Agricultural Drain

Aggradation: poor longitudinal 

sorting of bed materials, siltation 

in pools

Channel straightened and 

constructed along road.
Moderate Medium MEDIUM Poor No Some storage Linkage HIGH

Flowing (July 18, 

2002)

No groundwater discharge 

observed
Low Low LOW

WM1 MOC-W5 No Information No information NO INFORMATION Poor No Some storage Headwater LOW
not surveyed for 

groundwater

not surveyed for 

groundwater
LOW

14 MILE CREEK 14 MILE CREEK

FM1109 14W-1
Sands and gravel with 

shale frags

Some erosion & 

slumping, well 

vegetated

Well defined riffle-pool with 

vegetative control
Culvert

Good form 

Maintain

High

Degradation: channel worn into 

undisturbed bedrock
Culvert High High HIGH Moderate

Yes- Good 

Storage 

Function

Storage Present Linkage HIGH
Flowing (May 7, 

2002)

No groundwater discharge 

observed
Low Low LOW

FM1107/ FM1109 14W-1A Silt, sand, shale Eroded banks Riffle-pool None

Degradation: cut face on bar 

forms, channel worn into 

undisturbed bedrock

None High High HIGH Moderate

Yes- Good 

Storage 

Function

Storage Present Linkage HIGH
Flowing (May 7, 

2002)

No groundwater discharge 

observed
Low Low LOW

FM1107/ FM1108 14W-2
Sand, gravel, cobble, 

shale

Some slumping and 

evidence of widening
Riffle-pool None

Some erosion

Maintain enhance

Medium

Aggradation: siltation in pools, 

riffles embedded
Minor pedestrian crossing High High HIGH Good

Yes- Good 

Storage 

Function

Storage Present Linkage MEDIUM 14W-1
No groundwater discharge 

observed
Low Low LOW

FM1108 14W-3
Mainly shale fragments 

with clay and gravel

Excessive erosion, 

valley wall contact, 

undercut banks

Riffle-pool Woody Debris

Erosion – improve

Medium

Degradation: suspended armour 

layer, channel worn into 

undisturbed bedrock

None High High HIGH Good

Yes- Good 

Storage 

Function

Storage Present Linkage MEDIUM
Flowing (May 

7,2002)

No groundwater discharge 

observed
Low Low - Moderate MODERATE

FM1108 14W-4
Shale riffles with clay, 

silt and sand in pools

Slumping, grassy 

vegetation, hummocky
Moderately defined Three culverts at 407

Enhance

Medium Aggradation: riffles embedded
407 crossing, valley wall 

contact

Enhance

Medium MEDIUM Good

Yes- Good 

Storage 

Function

Storage Present Linkage MEDIUM
Flowing (May 

7,2002)

No groundwater discharge 

observed
Low Low LOW

FM1108 14W-9

Clay, silt and sand 

mixed with shale 

fragments

Well defined, major 

bank erosion and 

undercutting

Generally well defined pool 

–riffle
None

Erosion – improve

Medium

Degradation: suspended armour 

layer, channel worn into 

undisturbed bedrock

Several pedestrian crossings & 

top of bank trails
Moderate Medium MEDIUM Good Minor Some Storage Linkage MEDIUM

not flowing (May 

7,2002)

No groundwater discharge 

observed
Low Low LOW

FM1108 14W-9A
Clay, silt and sand 

mixed with shale frags.
Eroded banks Generally riffle-pool None

Degradation: suspended armour 

layer, channel worn into 

undisturbed bedrock

None Moderate Medium MEDIUM Good Minor Some Storage Linkage MEDIUM
not flowing (May 7, 

2002)

No groundwater discharge 

observed
Low Low LOW

FM1006/ FM1108 14W-10
Silt, clay and sand with 

vegetation

Moderately defined to 

poorly defined, grassy 

vegetation

Typically poor definition Highway 407

Degraded

Medium

Aggradation: siltation in pools, 

riffles embedded, poor 

longitudinal sorting of bed 

materials

Agricultural influences Moderate Medium MEDIUM Moderate- Poor No Conveyance Minor Storage Linkage MEDIUM
flowing (May 

7,2002)

No groundwater discharge 

observed
Low Low LOW

FM1107 14W-11
Swale - Sands, silts and 

clay

Moderately defined 

banks with variable 

vegetation

Variable, typically moderately 

defined
None

Degraded

Medium N/A Some agricultural influence Moderate Medium MEDIUM Good Moderate valley Storage provided Linkage MEDIUM
flowing (May 

7,2002)

No groundwater discharge 

observed
Low Low LOW

FM1107 14W-11A Swale Poorly defined Swale Low Moderate Low LOW Moderate No Storage provided Linkage HIGH
flowing (May 7, 

2002)

No groundwater discharge 

observed
Low Low LOW

FM1104/ FM1105 14W-12
Some shale, sands/silt 

and clay

Defined, some erosion 

and slumping

Variable, some areas of pool-

riffle, some poor definition
Culvert and livestock access

Defined maintain

Medium
Aggradation: accretion on point 

bars, siltation in pools, riffles 

embedded

Concrete revetments, farm 

crossing, Dundas Street
Moderate Medium MEDIUM Moderate- Poor

Yes- Good 

Storage 

Function

Some storage Provided Linkage HIGH
flowing (May 

7,2002)

No groundwater discharge 

observed
Low Low LOW

FM1105 14W-13
Swale - Silt, clay and 

sands/ vegetated
Poorly defined, grassy Swale

Degraded

Medium Agricultural influences Low Moderate Low LOW Poor No Conveyance Linkage LOW
flowing (May 

7,2002)

No groundwater discharge 

observed
Low Low LOW

FM1105 14W-14
Swale - Silt, clay and 

sands/ vegetated

Poorly defined, 

grass/herb
Swale

Degraded

Medium Agricultural influences Moderate Medium MEDIUM Moderate- Poor No Some storage provided Linkage MEDIUM
flowing (May 

7,2002)

No groundwater discharge 

observed
Low Low LOW

FM1105 14W-14A Pond Pond Pond Pond Pond Moderate Medium MEDIUM Poor- online pond No Storage Linkage MEDIUM
flowing (May 

7,2002)

No groundwater discharge 

observed
Low Low LOW

FM1104 14W-16
Swale -sand, silt and 

clay, some vegetation

Moderately to poorly 

defined, grassy
Poorly Defined

Degraded

Medium N/A Agricultural influences Moderate Medium MEDIUM Moderate- Poor No Some storage provided Linkage MEDIUM
flowing (May 

7,2002)

No groundwater discharge 

observed
Low Low LOW

FM1104 14W-17
Swale- Silt, sand, clay 

with vegetation

Poorly defined with 

some definition in 

places

Poorly defined

Degraded

Medium 407 crossing Low Moderate Low LOW Moderate- Poor No Some storage provided Linkage MEDIUM
flowing (May 

7,2002)

No groundwater discharge 

observed
Low Low LOW

FM1108 14W-18
Swale - silt, clay and 

sand

Minor definition, 

generally poor
Poorly Defined

Degraded

Medium N/A 407 crossing Moderate Medium MEDIUM Moderate No Conveyance Linkage LOW
flowing (May 

7,2002)

No groundwater discharge 

observed
Low Low LOW

FM1109 14W-20 No information NO INFORMATION Moderate Moderate valley Some storage Headwater HIGH
not surveyed for 

groundwater

not surveyed for 

groundwater
Low Low LOW

FM1111 14E-1 Pond Pond Pond Pond Pond Moderate Medium MEDIUM Poor- online pond No Storage Linkage MEDIUM
flowing (May 

23,2002)

No groundwater discharge 

observed
Low Low LOW

FM1111 14E-2 Swale - sands Poorly defined Poorly defined

Degraded

Medium Moderate Medium MEDIUM Good No Some storage Linkage HIGH
flowing (May 

23,2002)

No groundwater discharge 

observed
Low Low LOW

FM1111 14E-2A Swale Poorly defined Poorly defined Moderate Medium MEDIUM Good No Some storage Linkage HIGH
flowing (May 23, 

2002)

No groundwater discharge 

observed
Low Low LOW

FM1111 14E-3 No information NO INFORMATION Moderate No Some storage Linkage MEDIUM
flowing (May 

23,2002)

No groundwater discharge 

observed
Low Low LOW
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FM1111 14E-3A No information NO INFORMATION Poor No Conveyance Linkage LOW
flowing (May 23, 

2002)

No groundwater discharge 

observed
Low Low LOW

FM1111/ MC1012 14E-4 Swale - Sand/si/cl Poorly defined Swale

Degraded

Medium
407 crossing, agricultural 

influences
Low Moderate Low LOW Poor No Conveyance Linkage LOW

flowing (May 

23,2002)

No groundwater discharge 

observed
Low Low LOW

FM1111 14E-6 Swale - sands Poorly defined Poorly defined Moderate Medium MEDIUM Good No Some storage Linkage MEDIUM
flowing (May 

23,2002)

No groundwater discharge 

observed
Low Low LOW

FM1111 14E-7 Swale - Sand/si/cl Both banks eroded Poorly defined Straightened Moderate Medium MEDIUM Good No Some storage Linkage MEDIUM
not flowing (May 

23,2002)

No groundwater discharge 

observed
Low Low LOW

FM1111 14E-8 Swale - Sand/si/cl
Variable, usually poor 

definition

Poorly defined, some wetland 

areas below highway

407 crossing, straightened 

along road
Low Moderate Low LOW Poor No Conveyance Linkage LOW

flowing (May 

23,2002)

No groundwater discharge 

observed
Low Low LOW

FM1110.1 14E-9 Swale Poorly defined Swale Low Moderate Low LOW Poor- online pond No Some storage Linkage MEDIUM
not surveyed for 

groundwater

not surveyed for 

groundwater
Low Low

FM1110/ FM1110.1 14E-10 Swale Poorly defined Swale Low Moderate Low LOW Poor- online pond No Some storage Headwater LOW not
not surveyed for 

groundwater
Low Low

McCRANEY CREEK
McCRANEY 

CREEK

MC1114 MC-1 Swale Poorly defined Swale Low Moderate Low LOW Moderate- Poor No Some storage Linkage MEDIUM
Flowing (May 6, 

2002)

No groundwater discharge 

observed
Low Low LOW

MC1114 MC-2 Swale Poorly defined Swale Low Moderate Low LOW Poor No Conveyance Linkage LOW
Not Flowing (May 

6, 2002)

No groundwater discharge 

observed
Low Low LOW

MC1114 MC-4 Swale Poorly defined Swale Low Moderate Low LOW Poor No Some Storage Headwater LOW
Not Flowing (May 

6, 2002)

No groundwater discharge 

observed
Low Low LOW

MC1114 MC-4A Swale - silt Eroded Poorly defined Woody Debris
Degraded Medium

Low Moderate Low LOW Moderate- Poor No Some Storage Linkage MEDIUM
Not Flowing (May 

6, 2002)

No groundwater discharge 

observed
Low Low LOW

TAPLOW CREEK TAPLOW CREEK

TC1115 TC-1 Sand, silt, pebble
Eroded and slumping 

banks
Dry, vegetated channel None Aggradation: siltation in pools None Moderate Medium MEDIUM Moderate Minor Some storage Linkage MEDIUM

Flowing (April 30, 

2002)

No groundwater discharge 

observed
Low Low LOW

TC1115 TC-2 Swale Poorly defined Swale Low Moderate Low LOW Moderate-Poor No Conveyance Linkage LOW
Flowing (April 30, 

2002)

No groundwater discharge 

observed
Low Low LOW

SM1117/ TC1115 TC-2A Swale Poorly defined Swale Low Moderate Low LOW Poor No Conveyance Headwaters LOW
Flowing (April 30, 

2002)

No groundwater discharge 

observed
Low Low LOW

GLEN OAK CREEK GLEN OAK CREEK

GO1116 GO-10 Swale Poorly defined Swale Low Moderate Low LOW Poor No Conveyance
Link to some 

headwater storage
MEDIUM

not flowing (May 

6,2002)

No groundwater discharge 

observed
Low Low LOW

SHANNON'S CREEK
SHANNON'S 

CREEK

SC1 SHC-1 Silt, clay Grass Ditched, riffle-pool Culvert Aggradation Culvert Moderate Medium MEDIUM Poor No Conveyance Linkage LOW
Flowing (May 10, 

2002)

No groundwater discharge 

observed
Low

Low-Moderate 

(south end)
LOW

SC1 SHC-2 Silt, clay Grass Ditched, riffle-pool Ponds, cattle access

Aggradation: riffles embedded, 

poor longitudinal sorting of bed 

materials

2 Ponds, Cattle access, ditched 

in areas
Moderate Medium MEDIUM Poor No

Some ability to detain 

flows
Linkage MEDIUM

Flowing (May 10, 

2002)

No groundwater discharge 

observed
Low Low LOW

SC1 SHC-3 Swale Poorly defined Swale Low Moderate Low LOW Poor No
Some ability to detain 

flows
Headwaters MEDIUM

Flowing (May 10, 

2002)

No groundwater discharge 

observed
Low Low LOW

16 MILE CREEK 16 MILE CREEK

ES5/ ES9 SMA-1 Shale, gravel Valley wall slope failure Riffle-pool Woody Debris
Degradation: knick point 

migration, cut face on bar forms
None High High HIGH Good Yes Conveyance Linkage MEDIUM

Flowing (July 12, 

2002)

No groundwater discharge 

observed
Low Low LOW

ES5/ ES8 SMA-2 Shale, gravel Bedrock and clay/silt Riffle-pool Culvert

Degradation: knick point 

migration, channel worn into 

undisturbed bedrock

Culvert at cemetery crossing High High HIGH Good Yes Conveyance Linkage MEDIUM
Flowing (July 12, 

2002)

No groundwater discharge 

observed
Low Low LOW

ES8 SMA-3 Sand, silt, clay, gravel
Clay/silt/sand with 

scrub vegetation
Riffle-pool None Aggradation: riffles embedded

Channel straightened along 

landfill
Moderate Medium MEDIUM Good No Conveyance Linkage MEDIUM

Flowing (July 12, 

2002)

No groundwater discharge 

observed
Low Low LOW

ES7/ ES8 SMA-4
Silt, sand, clay, gravel 

and some bedrock

Mixed forest, evidence 

of widening
Riffle-pool Culvert

Aggradation: lobate bar, siltation 

in pools, riffles embedded
Culvert at Neyagawa Road Moderate Medium MEDIUM Good No Some storage Linkage MEDIUM

Flowing (July 12, 

2002)

No groundwater discharge 

observed
Low Low LOW

ES7 SMA-5
Clay, silt, sand and 

gravel
Low banks

Upstream section is wetland, 

downstream moderately 

defined

None

Aggradation: siltation in pools, 

poor longitudinal sorting of bed 

materials

Wetland area Moderate Medium MEDIUM Good No Some storage Headwaters MEDIUM
Not flowing (July 

12, 2002)

No groundwater discharge 

observed
Low Low LOW

ES6/ ES7 SMA-6 Silt, clay and sand
Bank erosion, evidence 

of widening
Poor morphology None

Aggradation: lobate bar, siltation 

in pools, riffles embedded
None Moderate Medium MEDIUM Good No Some storage Headwaters MEDIUM

Not flowing (July 

12, 2002)

No groundwater discharge 

observed
Low Low LOW

ES5 SMA-7 Shale, gravel

Valley wall slope 

failure, evidence of 

widening

Riffle-pool Knickpoints
Degradation: knick point 

migration, cut face on bar forms
None High High HIGH Good Yes Conveyance Linkage MEDIUM

Not flowing (July 

12, 2002)

No groundwater discharge 

observed
Low Low LOW

ES5 SMA-8 Sand, silt and gravel
Silt and clay with scrub 

vegetation

Cattails in channel, fairly well 

defined
None

Aggradation: lobate bar, medial 

bar, siltation in pools

Channel straightened along 

landfill roadway
Moderate Medium MEDIUM Good No Some storage Headwaters MEDIUM

Not flowing (July 

12, 2002)

No groundwater discharge 

observed
Low Low LOW

ES5 SMA-9 Sand, silt, clau Low banks
Poorly defined, braided at 

confluence

Aggradation: siltation in pools, 

poor longitudinal sorting of bed 

materials

Historically straightened Moderate Medium MEDIUM Good No Some storage Headwaters MEDIUM
Not flowing (July 

12, 2002)

No groundwater discharge 

observed
Low Low LOW

ES4 SMB-1 Bedrock, gravel

Bedrock exposure at 

toe, evidence of 

widening

Riffle-pool Woody Debris

Degradation: cut face on bar 

forms, channel worn into 

undisturbed bedrock

None High High HIGH Good Yes Conveyance Linkage MEDIUM
not surveyed for 

groundwater

not surveyed for 

groundwwater
Low Low LOW

ES4 SMB-2 Bedrock, cobble
Bedrock exposure at toe 

(evidence of widening)

Step-pool morphology with 

knickpoints
Knickpoints and woody debris

Degradation: cut face on bar 

forms, channel worn into 

undisturbed bedrock

None High High HIGH Good Yes Conveyance Linkage MEDIUM
not surveyed for 

groundwater

not surveyed for 

groundwwater
Low Low LOW

ES4 SMB-3
Clay, pebble and gravel 

with shale fragments

Low, eroded banks 

(evidence of widening)
Riffle-pool None

Degradation: suspended armour 

layer, channel worn into 

undisturbed bedrock

None Moderate Medium MEDIUM Good Yes Some storage Headwaters MEDIUM
not surveyed for 

groundwater

not surveyed for 

groundwwater
Low Low LOW

ES4 SMB-4 Shale

Deep ravine with 

bedrock exposure, 

evidence of widening

Step-pool morphology with 

knickpoints
Knickpoints and woody debris

Degradation: knick point 

migration, channel worn into 

undisturbed bedrock

None High High HIGH Good Yes Some storage Headwaters MEDIUM
not surveyed for 

groundwater

not surveyed for 

groundwwater
Low Low LOW

ES3 SMC-1 Shale, gravel

Valley wall slope 

failure, evidence of 

widening

Step-pool morphology with 

knickpoints

Knickpoints, woody debris jams 

and failed bank debris

Degradation: cut face on bar 

forms, channel worn into 

undisturbed bedrock

None High High HIGH Good Yes Conveyance Linkage MEDIUM
Not flowing (July 

12, 2002)

No groundwater discharge 

observed
Low Low LOW

ES2/ ES3 SMC-2 Shale
Bedrock, evidence of 

widening
Riffle-pool Pond and berm

Degradation: terrace cut through 

old bar material, channel worn 

into undisturbed bedrock

Large berm at pond just 

downstream of Burnhamthorpe 

Road

High High HIGH Poor-online storage No Some storage Linkage MEDIUM
Not flowing (July 

12, 2002)

No groundwater discharge 

observed
Low Low LOW

ES2 SMC-3 Silt and sand Actively farmed Poor morphology Pond

Aggradation: siltation in pools, 

poor longitudinal sorting of bed 

materials

Pond and agricultural land use Moderate Medium MEDIUM Poor No Conveyance Headwaters LOW
Not flowing (July 

12, 2002)

No groundwater discharge 

observed
Low Low LOW

ES2 SMC-4 Silt and sand Actively farmed Poor morphology Agricultural Influence

Aggradation: riffles embedded, 

poor longitudinal sorting of bed 

materials

Agricultural influence Moderate Medium MEDIUM Poor No Conveyance Headwaters LOW
Not flowing (July 

12, 2002)

No groundwater discharge 

observed
Low Low LOW
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ES2 SMC-5 Silt, sand and clay Actively farmed Poor morphology Agricultural Influence

Aggradation: riffles embedded, 

poor longitudinal sorting of bed 

materials

Agricultural influence Moderate Medium MEDIUM Poor No Conveyance Headwaters LOW
Not flowing (July 

12, 2002)

No groundwater discharge 

observed
Low Low LOW

SM1020 16W-1 No Information NO INFORMATION Good Yes Conveyance Linkage MEDIUM Low Low

SM1020 16W-2 No Information NO INFORMATION Good Yes Conveyance Linkage MEDIUM Low Low

SM1020 16W-3 No Information NO INFORMATION Good No Some storage Linkage MEDIUM Low Low

SM1020 16W-4 No Information NO INFORMATION Good No Some storage Linkage LOW Low Low

SM1117 16WA-1
Sand and gravel with 

shale fragments

Eroded and slumping 

banks
Riffle-pool Culvert Evidence of Widening Armour stone around culvert Moderate Medium MEDIUM Good Yes Some storage Linkage HIGH

not flowing (July 

10,2002)

No groundwater discharge 

observed
Low Low LOW

SM1117 16WA-1A Cobble, sand, shale
Eroded and slumping 

banks
Riffle-pool None Evidence of Widening None Moderate Medium MEDIUM Good No Some storage Linkage MEDIUM

not flowing (July 

10,2002)

No groundwater discharge 

observed
Low Low LOW

SM1117 16WA-2 Swale Poorly defined Swale Low Moderate Low LOW Poor No Conveyance Linkage MEDIUM
not flowing (July 

10,2002)

No groundwater discharge 

observed
Low Low LOW

SM1117 16WA-3 Swale Poorly defined Swale Low Moderate Low LOW Poor No Conveyance Linkage LOW
not flowing (July 

10,2002)

No groundwater discharge 

observed
Low Low LOW

SM1117 16WA-4 Swale Poorly defined Swale Low Moderate Low LOW Good No Some storage Headwaters MEDIUM
not flowing (July 

10,2002)

No groundwater discharge 

observed
Low Low LOW

SM1117 16WA-5 Swale Poorly defined Swale Low Moderate Low LOW Poor No Conveyance Linkage LOW
not flowing (July 

10,2002)

No groundwater discharge 

observed
Low Low LOW

SM1117 16WA-6 Swale Poorly defined Swale Low Moderate Low LOW Poor No Conveyance Linkage LOW
not flowing (July 

10,2002)

No groundwater discharge 

observed
Low Low LOW

SM1117 16WA-7 Swale Poorly defined Swale Low Moderate Low LOW Poor No Conveyance Linkage LOW
not flowing (July 

10,2002)

No groundwater discharge 

observed
Low Low LOW

SM1117 16WA-8 Swale Poorly defined Swale Low Moderate Low LOW Good No Some storage Headwaters MEDIUM
not flowing (July 

10,2002)

No groundwater discharge 

observed
Low Low LOW

SM1117 16WA-8A Swale Poorly defined Swale Low Moderate Low LOW Poor No Conveyance Headwaters LOW
not flowing (July 

10,2002)

No groundwater discharge 

observed
Low Low LOW

MUNN'S CREEK MUNN'S CREEK

MC2 MUN-1 Swale Poorly defined Swale Low Moderate Low LOW Poor No Conveyance
Headwater - some 

storage
MEDIUM

not flowing (May 

10,2002)

No groundwater discharge 

observed
Low Low LOW

MC1 MUN-2 Swale Poorly defined Swale Low Moderate Low LOW Poor No Link to some storage Linkage MEDIUM
flowing (May 

10,2002)

No groundwater discharge 

observed
Low Low LOW

MC1 MUN-3 Swale Poorly defined Swale Low Moderate Low LOW Poor No Link to some storage
Headwater- some 

storage
MEDIUM

Flowing (May 

10,2002)

No groundwater discharge 

observed
Low Low LOW



 

A. HYDRAULIC MODELLING 

 

Hydraulic modelling was developed for the selected reaches of watercourse within the subwatersheds.  

HEC-RAS was applied to develop floodlines.  The approach and information used in modelling includes: 

 

• Stream reaches were selected based upon stream characteristics (not using ½ sq. mile limit as upper 

bound) for use in stream and riparian corridor classification; 

• Topographic mapping supplied by the Town of Oakville was used to develop cross-sections, 

augmented by field data to include low flow cross-section.  (1 m contours with .5m interpolation); 

• Culverts were surveyed for inclusion in the model; 

• No calibration was carried out; 

• Flood elevations were developed for the full range of design flows (1:2 to Regional); 

• Roughness and expansion/contraction coefficients were taken from standard hydraulic references. 

 

The model input and output is included in the enclosed disc. 

 

B. HYDROLOGIC STREAM CHARACTERIZATION 

 

Hydrologic characterization of the stream reaches was developed considering the streams role in: 

 

• Providing flow attenuation (storage); 

• Providing conveyance; 

• Connectivity to storage (on-line, off-line); and 

• Part of headwater. 

 

The role in flow attenuation through storage was evaluated on a relative basis through the hydraulic 

modelling.  This was developed through the calculated storage on a reach basis through the HEC-RAS 

model.  The storage was considered for a range of events (1:2 yr., 1:25 yr., Regional) to identify any 

differences. 
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Initial set of issues provided to TAC for discussion at TAC 
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Figure B of Community Organization from OPA 198 
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Figure E.1 Cross-section of location along Burnhamthorpe Rd. 
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MEL1.1 to MEL1.26 bore holes and construction details for 
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MEL1.34 to MEL1.37 Grain Size Testing Results 
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Photos E1-4 and 4W.1, 2 
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