APPENDIX "A"

SOILS (MAP)
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TRAVERSE COUNTY, MICHIGAN

SOIL LEGEND

The lirst copital letrer it the initial one of tha soil noma,
A second capital letrer, A, B, C, D, E, or F, shows the
slope. Some symbols mithout o slope latter ore those of
reorly level soils or land types, but some eve for soils or
lend typas thot hove a consideroble ronge in slope. A final
rumber, 2 f 1, in the symbol shows that the sail is eroded
of saverely evoded.

SYMBOL NAME

AsA Alpena=East Loke gravelly loamy sands, 0 te 2 percent slopes
AqB Alpena—Eout Loke gravelly loomy sands, 2 1o 6 percent slopes
ALC Alpeno-East Loke gravelly loomy sands, 6 to 12 percent slopes
AlD Alpena—East Loke gravelly loomy sands, 12 to 18 parcent slopes
AsE Alpena—East Loke gravell, loamy sonds, 25 to 35 percent slopes
AsA AuGres~Saugatuck sande, 0 to 2 parcent slopes

AsB AuGres—Saugotuck sands, 2 10 6 percert slopes

CnA Cowentry—Newaoygo loams, 0 10 2 percem slopes

CnB Coventry—HNew aygo looms, 2 1o 6 percent slopes

CnC Coventry—Newayga looms, 6 to 12 percent slopes

CoA Croswell loamy sands, 0 ta 2 percent slopes, overwash

Co8 Croswell loamy gands, 2 10 6 percent slopes, overwash

CpA Croswell loomy sands, 0 1o 2 percent slopes

CpA2 Croswell loomy sande, 0 1o 2 percent slopes, moderately eroded
CpB Croswell loomy sonds, 2 ro 6 percent slopes

CpB2  Croswell loamy sands, 2 1o & percent slopas, moderately eroded
CrA Croswell=Rubicon sonds, 0 1o 2 percent slopes

CrA2 Croswell-Rubicon sands, 0 10 2 percent slopes, moderately ercded
CeB Croswell=Rubicon sands, 2 1o & percent slopes

EmA East Loke—Moncelona loamy sonds, 0 to 2 percent slopes

EmB Eost Loke—Mancelona loomy sande, 2 to & percent slopes

EmC East Lake-Moncelona loomy sonds, & to 12 parcent slopes

EmC2 E ast Loke~Mancelona loomy sonds, 6 to 12 percent slopes, moderately eroded
ExD Eost Loke-Mancalonag loomy sands, 12 10 18 percent slopes

EmE East Loke-Moncalona loamy sonds, 18 10 25 percent slopes

EmE2 Eost Loke—Mancelona loomy sonds, 18 ta 25 percent slopes, moderately eroded
EmF Eost Loke—Mancalona loomy sonds, 25 to 35 percent slopes

ErA Eastport—Roscommon sands, O to 2 percent slopas

Es Edwards muck

ExA Emmet gravelly sondy loom, 0 1o 2 percent slopes

ExB Emmet gravelly sandy loom, 2 1o & percent slopes

ExC Emmat gravelly sondy loom, 6 10 12 percent slopes

ExD Emmat gravelly sondy loom, 12 1o 18 percent slopes

ExD2 Emmet gravelly sendy loom, 12 10 18 percent slopes, moderataly ercded
ExE Emmet gravelly sondy loan, 18 10 .25 percent slopec

ExE2  Emmet grovelly sondy loom, 18 1o 23 percent slopes, moderately ercded
ExF Emmet gravelly sendy loom, 25 to 45 percent slopes

ExF2  Emmat gravelly sondy loam, 25 to 45 percent slopes, moderarely eroded
EvA Emmet sondy loom, 0 10 2 percant slopes

EyB Emmat sandy loom, 2 1o & percent slopes

EyB2 Emmet sondy loom, 2 to & percent slopes, moderately eroded

EyC Eovmet sondy loom, 6 ta 12 percent slopes

EvC2  Emmat sendy loam, 8 to 12 percent slopes, moderately eroded

EyD Emmaet sandy loom, 12 to 18 percent slopes

EyD2  Emmet sandy loom, 12 10 18 percent slopes, moderately eroded

EyE Emmat sondy loom, 18 10 25 percant slopes

EyE2  Emmet sondy loom, 18 to 25 percent slopes, moderotely aroded

EyE]  Emmet sandy loom, 18 to 25 percent slopes, severely eroded

EyF Emmat sandy boom, 25 to 49 percent slopes

EyF2  Emmat sandy loom, 25 to 45 percent slopes, moderataly eroded

EyF3  Emmat sondy loom, 25 10 45 percent slopas, severely eroded

Fen Frash weter marsh

GeA Glodwin—Richter gravelly sondy looms, 0 1o 2 percent slopes
&8 Glodwin—Richter gravelly sandy loamm, 2 to 6 percent slopas

CuC. Gladwin—Richter gravelly sandy looms, 6 to 12 percent slopes
GsE Gravelly lond, moderutely steep

GaoF Gravelly lond, steep

G Gravel pits

GuB Grayling sond, 0 ta & percent slopes

G Geoenwood peat

GrA Guealph—Naester loams, 0 1o 2 percent slopes

GxB Gualph=Naster loams, 2 to & percent slopes

GuB2  Gualph—~Naater looms, 2 1o & percent slopes, moderately eroded
GaC2 Guelph=MNaster loams, 6 10 12 percent slopes, moderately evoded
GxD Gualph—Nester lcom, 12 to 18 percent slopes

GxDz  Guelph—Naester looms, 12 to 18 percent slopes, moderately ecoded
GxE2 Guelph—Mester loams, 18 10 25 p slopes, moderately eroded
GxF2  Gualph-MNaster loams, 25 to 35 percent slopas, moderately eroded
Gy Gullied lond

Ho Houghton muck

laA Ingalls—Aipena gravelly loomy sands, 0 to 2 percent slopes
1aB ingalls—Alpena gravally loamy sands, 2 to & percent slopes
us losco loamy sand, 2 10 & percent slopes

He losco loomy sond, 6 to 12 percent slopes






SYMBOL
MmC
MnC2

MmD2
MmE
MmE?2
M F
Mo A
Mo B
w82

MoC2
MoD
MaD2
MoE
MoE 2

MoF2

Rca
RcB
RhA
RhB
RpA
Rra
ReB
RC
Rs
R
Ry

Rwd
RwA2
R«B
R~B2
RwC
Rw(C2
RwD
RwD2
RwE
RwE2
RwF
RwfF2
R«B
RaxC
RxD

unB
uUnC
UnD
UnD2

UnE2
UnF
UnF2

wdC
wdD

HAME

Menominee-McBride comple~, 6 10 12 percent slopes

Menaminee-McBride complex, 6 10 12 percent slopas, modetately aroded
Menominee-Mc Bride comples, 1210 18 peccent slopes

Menominee-McBride complex, 12 to 18 percent siopes, moderarely eroded
Menominee-McBride complax, 1B 10 25 percent slopes

Menominee-McBride complex, 18 10 25 percent slopas, moderately eroded
Maenominee-McBride complex, 25 to 45 parcent slopes

Montcaim-Kalkaska loamy sonds, 0 to 2 percent slopes

Montcolm-Kolkosko loamy sonds, 2 1o 6 percent slopes

Montcalm-Koikaska loomy sonds, 2 to 6 percent slopes, moderarely eraded
Montcalm-Kolkaska loomy sands, & to 12 paercent slopes

Montcalm-Kalkoska loamy sands, & to 12 percent slopes, moderotely eroded
Montcalm-Kalkaska loamy sonds, 12 10 18 percent slopes
Mantcaim-Kalkasko loamy sonds, 12 to 18 percent slopes, modararely eroded
Montcalm-Kalkaska loamy sonds, 18 to 29 percent slopes
Montcalm-Kalkaska loomy sends, 18 1o 25 percent slopes, modaerataly eroded
Montcalm-Kaolkaska loomy sonds, 25 1o 45 parcent slopes
Montcalm-Kalkoska loamy sonds, 25 to 45 percent slopes, modarotely eroded

Richrer loams, 0 to 2 parcent slopes, ovarwash

Richter looms, 2 to 6 percent slopes, overwash

Richrer loams, O to 2 paccent slopes

Richtaer looms, 2 to 6 percent slopas

Richtar, Tonkey, end Pinconning looms, 0 10 2 percent slopes, overwash
Richier, Tonkey, ond Pinconning looms, 0 to 2 nercent slopes
Richier, Tonkey, and Pinconning looms, 2 1o & percent slopes
Richtar, Tonkey, and Pinconning looms, 6 10 12 percent slopes
Rifle peat

Roscommon mucky loemy sond, overwash

Roscommon mucky loamy sand

Roscommon sand

Rubicon sond, 0 1a 2 peccant slopes

Rubicon sand, 0 1o 2 parcent slopes, modarately eroded
Rubicon sond, 2 10 6 percent slopes,

Rubicon sond, 2 10 6 percent slopes, moderarely eroded
Rubicon sond, & 10 12 percent slopes

Rublcon sand, 6 ta 12 percent slapes, moderataly avaded
Rubicon sond, 12 to 18 percent siopes

Rubicon send, 12 to 18 percent slopes, moderately eroded
Rubicon sand, 18 10 25 parcent slopes

Rubicon sond, 18 10 25 percent slopes, maderately eroded
Rubicon sand, 25 to 45 percent slopes

Rubicon sond, 25 to 45 parcent slopes, moderately sroded
Rubicon-Menomines loomy sonds, 2 ta 6 percent slopes
Rubicon-Menominee laomy sonds, 6 10 12 percent slopes
Rubicon-Maenomines loamy sonds, 12 1o 18 percant slopes

Sonilac-Richter loams, O to § percent slopes

Tawas-Roscommon complax

Tonkey mucky sandy loom

Tonkey sandy loom, overwash

Tonkey sondy loom
Tonkey-Hettinger-Pickfcrd looms, overwash
Tonkey-Hattinger-Pickford looms

Ubly sondy loem, 0 ta 2 parcent slopes

Ubly sandy loom, 2 fo 6 percent slopes

Ubly sondy loom, 6 10 12 p-rcon.! slopes

Ubly sandy loom, 6 1o 12 percent slopes, modaerately eroded
Ubly sandy loom, 12 10 18 percent slopes

Ubly sondy loom, 18 to 29 percent slopes

Ubly sondy loom, 25 to 35 percent slopes

Ubly-McBride sondy looms, O to 2 percent slopes :
Ubly-McBride sondy looms, 2 to 6 parcent slopes E
Ubly-McBride sondy loams, 6 to 12 parcent slopes

Ubly-McBride sondy looms, 12 to |8 percent slopaes

Ubly-Nestar complex, O to 2 percent slopes

Ubly-Naster complex, 2 to & parcent slopes

Ubly-Nester complex, & to 12 percent slopas

Ubly-Nester complex, 12 10 18 percent slopes

Ubly-Naster complex, 12 10 18 percent slopas, moderately eroded
Ubly-Nester complax, 18 to 25 percent slopes

Ubly-Nester complex, 18 10 25 parcent slopes, modarately eroded
Ubly-Nesrer complex, 25 to 35 percent slopas

Ubly-Nester complex, 25 to 35 percent siopes, modarotely eroded

Wind eraded lond, sloping
Wind aroded lond, strangly sloping

Soll mop constructed 1963 by Cortographic Divislon,
Soil Conservation Servica, USDA, from 1952 aerial
photogrophs. Coentrolled mosalc based on Michigon
plone coordinate system, central zone, transverse
Mercator projection. 1927 North Americon dotum.
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APPENDIX "C"

WILDLIFE SPECIES LIST






Listed are species that occur at Brown Bridge. This list should be updated as new specie
are encountered.

BIRDS
COMMON NAME SCIENTIFIC NAME COMMON NAME SCIENTIFIC NAME
Blackbird, Red-winged Age laius phoeniceus Herganser, Hooded Lophodytes cucullatus
Bluebird, Eastern Sialia sialis Merlin Falco columbarius
Bufflehead Bucephala albeola Night-Heron, Black- Nycticorax nycticorax
Bunting, Indigo Passerina cyanea crowned
Canvasback Aythya valisineria Nighthawk, Common Chordeiles minor
Cardinal, Northern Cardinalis cardinalis Nuthatch, Red-breasted Sitta canadensis
Catbird, Gray Dumetella carolinensis Nuthatch, White- Sitta carolinensie
Chickadee, Black-capped Parus atricapillus breasted
Coot, American Fulica americana Oriole, Northern Icterus galbula
Cormorant, Double- Phalacrocorax auritus Osprey Pandion haliaetus

crested Ovenbird Seiurus aurocapillus
Cowbird, Brown-headed Molothrus ater Owl, Barred Strix varia
Crane, Sandhill Grus canadensis Ow1, Boreal Aegolius funerous
Creaper, Brown Certhia americana Owl, Great Hornad Bubo virginianus
Crossbill, Red Loxia curvirostra Ow1, Northern Saw-whet Aegolius acadicus
Crossbill, White-winged Loxia leucoptera Parula, Northern Parula americana
Crow, American (Common) Corvus brachyrhynchos Phoebe, Eastern Sayornis phosbe
Cuckoo, Black-billed Coccyzus erythropthalmus Pintail, Northern Anas acuta
Dove, Mourning Zenaida macroura Raven, Common Corvus corax
Duck, American Black Anas rubripes Redstart, American Setophaga ruticilla
Duck, Ring-necked Aythya collaris Robin, American Turdus migratorius
Duck, Wood Aix sponsa Sandpiper, Spotted Actitis macularia
Eagle, Bald Haliaeetus leucocephalus Sandpiper, Upland Bartramia longicauda
Finch, House Carpodacus mexicanus Sapsucker, Yellow- Sphyrapicus varius
Finch, Purple Carpodacus purpureus bellied
Flicker, Northern Colaptes auratus 8caup, lLesser Aythya affinis
Flycatchar, Alder Empidonax alnorum Screach-Owl, Eastern Otus asio
Flycatcher, Great Myiarchus crinitus 8hrike, Northern Lanius excubitor

Crested Siskin, Pine Carduelis pinus
Flycatcher, Least Empidonax minimus Snipe, Common Gallinago gallinago
Flycather, Willow Empidonax trafllii Sora Porzana carolina
Goldeneye, Common Bucephala clangula Sparrow, Chipping Spizella passerina
Goldfinch, American Carduelis tristis Sparrow, Field Spizella pusilla
Goose, Canada Branta canadensis Sparrow, Grasshopper Ammodramus savannarum
Goshawk, Northern Accipiter gentilis Sparrow, Houss Passer domesticus
Grackle, Common Quiscalus quiscula Sparrow, Savannah Passerculus sandwichens
Grebe, Pied-billed Podilumbus podiceps Sparrow, 8Song Melospiza melodia
Grosbeak, Evening Coccothraustes vespertinus Sparrow, Swamp Melospiza georgiana
Grosbeak, Pine Pinicola enucleator Sparrow, Vesper Pooecetes gramineus
Grosbeak, Rose-breasted Pheucticus ludovicianus Sparrow, White-throated Zonotrichia albicollis
Grouse, Ruffed Bonasa umbellus Starliing, Eurocpean Sturnus vulgaris
Gull, Ring-billed Larus celawarensis Swallow, Bank Riparia riparia
Hawk, Broad-winged Buteo platypterus Swallow, Barn Hirundo rustica
Hawk, Cooper’s Accipiter cooperii Swallow, Northern Stelgidopteryx serripenr
Hawk , Red-shouldered Buteoc lineatus Rough-winged
Hawk, Red-tailed Buteoc jamaicensis Swallow, Tree Tachycineta bicolor
Hawk, Sharp-shinned Accipiter striatus Swan, Mute Cyngus olor
Heron, Great Blue Ardea herodias Tanager, Scarlet Piranga olivacea
Heron, Green-backed Butorioces striatus Teal, Blue-winged Anas discors
Hummingbird, Ruby- Archilochus colubris Teal, Green-winged Anas crecca

throated Thrasher, Brown Toxostoma rufum
Jay, Blue Cyanocitta cristata Thrush, Hermit Catharus guttatus
Junco, Dark-eyed Junco hyesalis Thrush, Swainson’'s Catharus ustulatus
Kestrel, American Falco sparverius Thrush, Wood Hylocicla mustelina
Killdeer Charadrius vociferus Titmouse, Tufted Parus bicolor
Kingbird, Eastern Tyrannus tyrannus Towhee, Rufous-sided Pipilo erythrophthalmus
Kingfisher, Balted Ceryle alcyon Turkey, Wild Meleagris gallopavo
Kinglet, Golden-crowned Regulus satrapa Veery Catharus fuscescens
Kinglet, Ruby-crowned Fegulus calendula Vireo, Red-eyed Vireo olivaceus
Loon, Common Gavia immer Vireo, Solitary Vireo solitarius
Hallard Anas platyrhynchos Vireo, Warbling Vireo gilvus
Meadowlark, Eastern Sturnella magna Vulture, Turkey Cathartes aura

Merganser, Common Mergus merganser Warbler, Bay-breasted Dendroica castanea



warbler, Black-and-
white

warbler, Black-throated
Blue

Warbler, Black-throated
Green

Warbler, Blackburnian

wWarbler, Canada

Warbler, Cape May

warbler, Chestnut-eided

wWarbler, Golden-winged

Warbler, Magnolia

Warbler, Mourning

wWarbler, Nashville

wWarbler, Palm

Warbler, Pine

MAMMALS

Badger

Bear, Black

Bsaver

Bobcat

Cat, domestic
Chipmunk, Eastern
Cottontail, Eastern
Deer, White-tailed
Dog, domestic

Fox, Red

Gopher

Hare, snowshoe
Mink

Mouse, Deer

Mouse, Meadow
Mouse, White-footed
Muskrat

OTHER VERTEBRATES

Bass, Rock
Bass, Largemouth
Bass, Smallmouth
Bluegill
Bullhead, Black
Golden shiner
Minnows, misc. species
Perch, yellow
Pike, Northern
Pumpkinseed
Sucker, White
Trout, Brown
Trout, Brook

Mniotilta varia
Dendroica caerulescens
Dendroica virens

Dendroica fusca
Wilsonia canadensis
Dendroica tigrina
Dendroica pensylvanica
Vermivora crysoptera
Dendroica magnolia
Oporornis philadelphia
Vermivora ruficapiulla
Dendroica palmarum
Dendroica pinus

Taxidea taxus

Ursus americanus
Castor canadensis
Felis rufus

Felis catus

Tamias striatus
Sylvilagus floridanus
Odocoileus virginianus
canis familiaris
Vulpes vulpes

Geomys 8pp.

Lepus americanus
Mustela vison
Peromyscus maniculatus
Microtus pennsylvanicus
Peromyscus leucopus
Ondatra zibethicus

warbler, Tennessee
warbler, Yellow
wWarbler, Yellow-rumped
Waterthrush, Louisiana
wWaxwing, Cedar
whip-poor-will
wood-Pewee, Eastern
woodcock, American
wWoodpecker , Downy
wWoodpecker, Hairy
wWoodpecker , Pileated
wWoodpecker , Red-bellied
Woodpecker , Red-headed
Wren, Marsh

Wren, Winter
Yellowthroat, Common

Opossum, Virginia

Porcupine

Raccoon

Skunk

squirrel, Eastern Fox

squirrel, Eastern Gray

squirrel, Northern
Flying

squirrel, Red

Squirrel, 13-lined
ground

vole, Meadow

Vole, Woodland

Weasel

wWeasel, Longtail

woodchuck

TURTLES
Eastern Box
Painted
Snapping

8potted (7)
wWood

LIZARDS

skink, Five-lined

Vermivora peregrina
Dendroica petechia
Dendroica coronata
Seiurus motacilla
Bombycilla cedrorum
Caprimulgus vociferus
Contopus virens
Scolopax minor

Picoides pubescens
Picoides villosus
Dryocopus pileatus
Malanerpes carolinus

Me lanerpes erythrocephal
Cistothorus palustris
Troglodytes troglodytes
Geothlypis trichas

Didelphis virginiana
Erethizon dorsatum
Procyon lotor
Mephitis mephitis
S8ciurus niger
Sciurus carolinensis
Glaucosys sabrinus

Tamiasciurs hudsonicus
Spermophi lus
tridecealineatus
MHicrotus pennsylvanicus
Microtus pinetorum
Mustela spp.
Mustela frenata
Marmota monax

Terrapene carclina
carolina
Chrysemys picta
Chelydra serpentina
Clemmys guttata
Clemmys insculpta

Eumeces fasciatus
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WILDLIFE VALUES






WILDLIFE VALUES
Definitions (Bailey 1984):

1) COMMERCIAL "The commercial value of wildlife is the capitalized value of
the 1income derived from selling or trading animals or their products, or from
conducting a business based on access to wildlife populations.”

2) RECREATIONAL “People derive benefits of pleasure, adventure, and enhanced
physical and mental health from outdoor activities involving the pursuit or
sometimes accidental enjoyment of wildlife. These people are hunters, trappers,
fishermen, bird-watchers, photographers, hikers, campers and tourists of all kinds.”

3) BIOLOGICAL “The value of wild animals to productive ecosystems. Wildlife
are part of the complex biotic ’'machinery’ of ecosystems that we rely on for food,
water, fertilizer and aesthetic and recreational values. The activities of wildlife
in enhancing the productivity and stability of ecosystems are an enormous service tc
man. These services include soil tillage; pollination; seed dispersal and planting;
natural regulation of plant and animal populations, including culling of diseased or
inferior animals by predators;regulation of water resources; nutrient concentration,
transportation and recycling; and sanitation through scavenging.”

4) SCIENTIFIC, PHILOSOPHICAL, AND EDUCATIONAL “The scientific value of
wildlife is the value of wild populations as objects of scientific study. The
results are valuable to science and also to philosophy because wildlife ecology is
the study of life and serves as one basis for speculation on human purposes, values,
ethics, and destinies. The educational value of wildlife is realized in the use of
wildlife examples in schools and at nature centers and park exhibits to enhance
people’s understanding of their environment. The philosophical and educational
value of wildlife may be critical to developing an ecological and evolutionary
ethic, which some people propose is the only solution to man’s environmental
problems. "

5) AESTHETIC “The value of wildlife and their habitats as objects of beauty ot
historical significance, and as they become part of 1literature, poetry, art, and
music, is the most personal and variously conceived of wildlife values. Aesthetic
values are un-quantifiable yet, for many, is essential to the quality and even the
perception of life. Aesthetic values increase with understanding.”

6) SOCIAL “when individuals realize commercial, recreational and aesthetic
values from wildlife, there is additional value realized by the community they live
in and everyone in the community benefits. Through the multiplier effect, the
community as a whole improves its economic base when money is spent on wildlife-
oriented outdoor recreation. An individual’'s physical and mental health, enhanced
by participating in outdoor recreation, is of value not only to oneself, but also t
one’s neighbors. If individuals are healthy and happy, they are not likely to add
to community welfare costs for medical aid, income support, or counseling; nor are
they apt to be involved in crimes against the community.”

T3 NEGATIVE “The negative values of wildlife are the costs of wildlife damage:
to crops and other property and the costs of controlling those damages. Forms of
negative values include tree seedling browsing by deer; crop damages by a variety c
animals; beaver flooding; coyote predation...etc..
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Fisheties Divisian FISH COLLECTION (CON"1

: ) T. R. Sec. Date 6/23/86 TO 6/27/86
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summary of: ( X All sites ( ) Coll. site No. ( )Index site No.: (X)All gear (X)Gear _ING, IMF, SMF
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Species SUCKER SHINER
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CATCH SUMMARY BY GEAR Gear - - R or as indicated
e s ROCK WHITE NORTHERN ROCK YELLOW BLACK
Species RASS SUCKER PIKE BLUEGILL BASS PERCH BULLHEAD
Sear LMF LMF SMF SMF SMF SMF SMF
~ngths 6.5 17.9 21.5 3.5 6.3 3.8 6.0
wt. 0.20 _2.30 230 - 0.20 0.02 (.10
No. Lb. No. Lb. No. Lb. No. Lb. No. Lb. No. Lb. No. Lb.
Total 53 11251 134 306 5 11.6 1 —— 26 S 2 9 0.2 2 0.2
ihd 22 3 55 88 2 7 0.3} —— 12 3 4 0.1 0.9 .1,
CPE. 4.4 l.0ld1,2 Z5 12 2.9 - — 6.5 123 2.2 -- 0.5 -
% L-AS L. 87 80 0 62 0
Inches :
B .
2 - 3 -
3 1 - 3 -
4 2 ] 1 ——
S 19 223 1l 153 P - | 0:1 1 0.1
_ 6 16 3.2 5 1.0 1 0.1 1 0.1
7 15 4.6 . 7 D2 :
8 3 1.4
9 1 0.6
10 1 0.5
: 11 1 0.6
12
_ 13
w 14 2 25:h
& 15 g8 11.7 |1 0.8
s _16 28 149.3
o _17 28 |58
< 18 33 |82
5 _19 23 |67
: 8 127.0 |1 1.8
52 2 1|7.8
=z
b PN 1 2.
[ .}
B 5 1 .
& 25 1 3.7
= .
o 26
g 27
T 28
% 29
w30
. 31
32
_ a3
. 34
- 35
36
37
T 38
-— .39
40
S:OT::'Q 53 |11.5| 134 | 306 | 5 116 1 {-—- l26 |s5.2 ]9 |o.2] 2 |o.2

& Record average length or range in length of fish.
< Total % = percent contribution of the species to the total catch in the gear.
& L-A = Legal- or acceptable- size game fish: bluegill, sunfish, rock bass-6'+ ; crappie, perch. bullhead-7 '+ : bass-12'+ ; walleye-15"'+; pike-;
- muskie-30"+ ; trout-7'+ in U.P. streams, 8+ in L.P. streams. 10"+ in lakes.
*OR: .
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Water_ BROWN BRIDGE POND

15

1. 26N R_10W  sec. _l4, Date. 6/23/86 TO 6/27/86
County GRAND TRAVERSE : 1.D i ; -ASheat 2 of _3 -
Summary of: ( R All sites ( ) Coll. site No.________ () Index site No. (X ) Al gear (X)Gear ING, IMF, SMF
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No. Lb. No. Lb. No. Lb. No. [ Lb. No. Lb. No. Lb. No. Lb.
Total 61 120 1. 1-0:1 18 | 2.8 |15 19.81:5 5.3 2 0.3 16 2.9
%D 46 73 1 |- 7 |1 6 6 2 2 I 0.1 7 0.8
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z 18 116 39.7 9 2.7
3 1918 23.2 1 1.6,
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- MICHIGAN DEPARTMENT OF NATURAL RESOURCES
Fisheries Division

ater. BROWN BRIDGE POND : _ —_ * FISH COLLECTION

, ty_ GRAND TRAVERSE T.26N R_10W _ Sec. _l4, 15 Date_6/23/86 TQ 6/27/86
1.0. Sheet 1-ot 3

U= .uy of: (X) All sites ( )Coll site No.______ ( )index site No. (X)'A[I gear (X)Gear LMF, IGN, SMF

;...ple site(s): Number of 15 Depth Range (0-29' Temperature range

Location(s) (describe or map below):.

¢ r (abundance, type): STIBMERGED 1.0GS, WEED BENDS, REEDS

« foods: SUCKER FRY, SHINERS, CLAMS, SNATILS, MAYFLY HATCH, LEECHES

Lot clarity, level, etc: CLEAR, NORMAL - LEVEL FLUCTUATES DUE TO DAM Cond.: : Electro. eft.:
leather: Present SUNNY BREEZY Preceding PARTLY CLOUDY :
emperature: Air  26°C - Water surface 20°C Time of day ]12:4(

t am: Length Avg. width ; ! Avg. depth

) Velocity: Ave. Surface Discharge

Bottom type:
¢ _Description: IGN-125' EXPERIMENTAL INLAND GILI NET OF 14", 2" 2% 3" & 4" STRETCH MEASIRE: IMFE-
I RGE MESH FYKE NET 2" STRETCH MEASURE; SMF-SMALL MESH FYKE NET 3/8" BAR MEASURE. S

Hort- Net litsING-18, LMF-9, SMF—3 Net nightsIGN-18,LMF-12,SMF-4  Area covered Hours shocked -
wenose of collection: ROUTINE INVENTORY AS OUTLINED TN RECENT FISH 'MANAGFIMENT JT.AN FOR THE_ROARDMAN

I VER SYSTEM.
Jaud collected (\f) (J ) CATCH SUMMARY (/) LENGTH-FREQUENCY (/) LENGTH- B!OMASS ( ) LENGTH-WEIGHT REGRESSION

J)GROWTH ( )MARK & RECAPTURE ESTIMATFS ( ) AGE-FREQUENCY & SURVIVAL

\ ysis, map, remarks, fishing reports: A total of 11 different species were collected during this survey.

Seven brown trout were collected in the gill nets and averaged 16.9 inches long. Most were

¢ 7/ ~cted in water less than 15 feet deep. A total of 29 northern pike (averaging 18.5 inches)

£ collected. They were growing very slowly compared to the state average. Rock bass are —_—

abundant, averaging 6.4 inches. Bass and panfish were sparse, but exhibited "average to good —

growth and size. Bluegill and pumpkinseed in the 7 inch class were taken. Also several bass HeRe
the 14 inch range. Yellow perch averaged 6.7 inches. White suckers and golden shiners

were very abundant. Sucker fry observed around the shoreline

T~ general, the population of game fish appears adequate for a reservoir of thls size. What
e reservoir lacks in quantity is compensated for in quality. The only exception being

worthern pike which average smaller (and growing slower) than expected. Anglers report good

fishing for pike, brown trout and smallmouth bass. Anglers catching perch during the survey.

ack spot present on pike, rock bass and pumpkinseed. Small mayfly hatch. Snapping and
painted turtles, swans, geese, loons and beaver present . T T

st fish collected from water depths less than 15 feet. Fish in deeper water were suspended.

O -- - ay e : - . )
- g PRS. X=fvtt METS
eI : O :=LARGE Mesr SmE
& = SmALL MESH Fyxe
Ropwnd JBRIEE Spwd /HeT To Scar
* ~~tysis byr ‘lialph ﬁay. - 7 ) ) Sec. _MGNT. D-6 ‘
ection by__J- Sapak Sec._ D—6 MGNT Identification by_J . Sapak Sec. D=6 MGNT

Andy Westmaas

Scott Conradson COPIES TO: ( )JLANSING ( )REGION ( )DISTRICT ( )ILFR

AB0S
Rev. I8
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LENGTH-FREQUENCY & LENGTH-BIOMASS SAMPLE

31

1 1.6

25 14,6

25

5.4

ALL SPECIES TOTAL

] B LS

Gear

No.

Lb

36

IGN

134

164

37

SMF

217

174

LMF

243

349

39

Sample
total

7

12.8

2 0.5

8 12.7

. Record avérage length or range in length of fish. ) J
» Total % = percent contribution of the species to the total catch in the
. L-A = Legai- or acceptable- size game fish:

muskie-30"+
*OR:

; Inch groups: 1=1.0-1.9. 2=2.0-2.9. etc.

_bluegill. sunfish. rock bass-6"+
- trout-7+ n U.P. streams. B+ in L.P. streams, 10"+ n lakes.

gear.

. crappie, perch, bulthead-7"'+

: bass-12'+

: walleye-15"~; pike-20'+



APPENDIX "E"

DEPTH CONTOURS (MAP)

MDNR FISH ABUNDANCE SURVEY AND COMMENTS
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APPENDIX "F"

EXPERIMENTAL (NATIVE) SHRUB PLANTINGS
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"APPENDIX "G"

GROUND WATER CLEAN UP






PART' I L

FIELD APPROACH TO ENHANCING THE SESSILE AND PLANKTONIC
MICROORGANISM POPULATION IN SITU USING OXYGEN AND NUTRIENTS

SUMMARY

The volatile aromatic hydrocarbon compounds benzene, toluene,
ethylbenzene, and xylenes (BTEX) impacted a unconfined aquifer;
leaving 92 kg of dissolved phase and 21 kg of adsorbed phase
hydrocarbons as carbon in situ. Mechanical recovery by
conventional pumping has removed 51 kg of this hydrocarbon mass
while the remaining 61 kg are being remediated.

Results of the PHASE I "Field and Laboratory Assessment of the
Sessile and Planktonic Microorganism Population in the Presence
and Absence of Oxygen and Nutrients for Aguifer Soil and
Groundwater" were used to design the enhanced in situ
bioremediation system. In situ treatment will be used to
compliment the existing conventional mechanical pump and treat
technology.

Recovery wells (5) remove groundwater containing dissolved phase
volatile aromatic hydrocarbons from 172,000 square feet of
contaminated aquifer. Purged water totaling a flow of 38-40 gpm
is treated by a conventional counter current packed air stripping
tower (AST). After treatment, water will be reinjected into 5
wells in the absence of nutrient to safe guard against aquifer
permeability loss due to increase in cell mass. After 5 months
of treated water injection this will be followed by 12 to 15
months of nutrient addition with 3 additional months of straight
groundwater injection. The treated water will be air saturated
with a dissolved oxygen concentration of approximately 10 mg/l.

Nutrient injection will include the compounds potassium nitrate
"KNO3" and dihydrogen phosphate "KH2PO4" (or equivalent). The
amended groundwater will then be reinjected at a total flow of 8
to 10 gpm through 5 recycling points. The remaining water

recharges the aquifer out of the treatment zone area through a
infiltration gallery.

Nutrient quantities added will be based on a carbon:nitrogen:-
phosphorous ratio of 100:10:5. The hydrocarbon concentration
average as BTEX in the aquifer is 4.6 ppm. Nitrogen will be
added at 1 ppm NO3 and phosphorous will be added at 0.5 ppm POA4.

This paper details the background of the site and the process
that will be taken to document the effectiveness of the enhanced
in situ bioremediation systemn.



OBJECTIVES
The main objectives of the environmental remediation is tos

- Provide essential nutrients and oxygen responsible for
enhancing the in situ biodegradation of hydrocarbon by
microorganisms in there sessile and planktonic environment.

- Increase the efficiency of contaminant removal and
in situ treatment of hydrocarbon in regions of low soil
permeability (Hydraulic Conductivity < or = 15 ft/day) .

- Document effectiveness of in situ enhancement through the
periodic testing of hydrocarbon removal and viable sessile
and planktonic microorganism populations.

- Calculate the nutrient uptake and oxygen usage rates by
microorganisms in the aquifer.

- Field document groundwater mounding and flow rates as a
function of aquifer hydraulics by region.

BACKGROUND

Natural gas is produced at oil well sites in a water saturated
state. Prior to storage and transport, the produced gas is
subjected to a dehydration process; whereby the gas is up flowed
through the dehydrator while triehthylene glycol (TEG) is passed
down through the tower. During this process, water with
dissolved phase hydrocarbon, pass from the gaseous phase into the
TEG. The TEG is then heated above the boiling point of water and
driven off as a steam. The steam is partially condensed to
water, through passive atmospheric cooling, and collected in a
vessel. At this site the vessel lost its integrity. As a result
water condensate migrated to the subsurface with concentrations
of volatile aromatic hydrocarbons in the 100 ppm plus range.

The loss of hydrocarbon to the subsurface aquifer resulted in a
contaminant mass that is distributed over an area of 172,000
square feet. The vertical distribution of contaminant ranges
from 3 feet in perched zones to 25 feet in the thickest part of

the saturated aquifer. The average thickness of the impacted
aquifer is 5 to 10 feet.

CONCLUSION

The mechanical method of groundwater treatment at the Conoco Inc.
St. East Bay # 2-14 well site is by Air Stripping. The stripped
volatile aromatic hydrocarbons are then adsorbed in a Vapor Phase
Granular Activated Carbon Bed; while treated groundwater will be
used for in situ biological treatment by the addition of

2



nutrients in oxygenated water. Excess water is charged to an
infiltration basin out of the treatment zone. Recycling of
groundwater amended with nutrients will be monitored to insure a
HYDRAULICALLY CLOSED LOOP SYSTEM.

Groundwater recovery has been in operation at the St. East Bay #
2-14 well site since November of 1990. The recovery operation
has removed approximately 50 kg (40-50 %) of volatile aromatic
hydrocarbons (Benzene, Toluene, Ethylbenzene, Xylenes; BTEX) from
the dissolved phase of the contaminant area. The remaining
hydrocarbon present in the dissolved and adsorbed phase of the
aquifer system is estimated at 40 kg and 20 kg respectively.

Five recovery wells are removing groundwater containing dissolved
phase volatile aromatic hydrocarbons from 172,000 square feet of
contaninated aquifer. Purged water totaling a flow of 38-40 gpm
is treated by a conventional counter current packed air stripping
tower (AST). After treatment, water will be reinjected into 5
wells in the absence of nutrient to safe guard against aquifer
permeability loss due to increase in cell mass. After 5 months
of treated water injection this will be followed by 12 to 15
months of nutrient addition with 3 additional months of straight
groundwater injection. The treated water will be air saturated
with a dissolved oxygen concentration of approximately 10 mg/l.

The recycled water distribution patterns will be followed by
performing an Aquifer Recharge Step (ARS) test. The ARS test
will be used to field verify the site hydraulic gradient changes
and update spreadsheet calculations. ARS testing will consist of
obtaining water table elevation data as follows:

Recycle Flow Rate Recycle Life
Point (gpm) (Days)
1 .5 o, 7, 14
10,21 .30, 31 100 0, 7, 14
i 1.0 0, 7, 14, 44
10.,11.,30 .31 2.0 0, 7, 14, 44

The ARS test will determine the increased gradient about each
injection well, due to mounding effects, and the overall site
gradient and flow distribution patterns.

Pore volume exchange rates and the associated dissolved oxygen,
nitrogen, and phosphorus uptake by the sessile and planktonic
microorganism population will also be cross correlated to

3
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PEIZOMETER
=
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) (gl =i
1" PITLESS ADAPTER ]
g
WELL SEAL =
- 6 3/4" BOREHOLE
BENTONITE SLURRY
4" SCHEDULE 40
PVC WELL CASING 1® PVC DROP PIPE
#10 SLOT SCHEDULE 40 PVC HCC1 | 410 SLOT SCHEDULE 40 PVC
WELL SCREEN (1/2° X 5' LONG) =) 1 WELL SCREEN (4™ x 8' LONG)
STATIC WATER LEVEL —\ ] I
_L .'--
- 3]
e =
}_ -] "T~— #3 FLTER SAND PACK (6")
=

TYPICAL NUTRIENT INJECTION WELL

CONOCO STATE T BAY #2-14
PART OF SEC. 14, T.26N, R10W., EAST BAY TWP., GRAND TRAVERSE CO., MICHIGAN

Gosling Czubak Associates FIGURE 5

Engineers Gosling Czubak Associates, P.C.
Surveyors 525 West Fourteenth

Traverse City, Ml 49684

616 946-9191
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APPENDIX "H"

HUNTING & TRAPPING AREA DESCRIPTION

SPECIES-SPECIFIC MANAGEMENT RECOMMENDATIONS






HUNTING AND TRAPPING

State regulated hunting & trapping is allowed on that portion of the Brown
Bridge Quiet Area QUTSIDE the “Core Area".

NO HUNTING OR TRAPPING IS ALLOWED IN THE "“CORE AREA" OF THE BROWN BRIDGE
QUIET AREA.

The City of Traverse City reserves the right to allow species-specific
hunting or trapping BY PERMIT ONLY on any or all of its property as deemed
necessary for management reasons. .

"Core Area” description: The Core Area is described as all City owned land
south of Hobbs Highway and Ranch Rudolph Road, and north of Brown Bridge
Road, extending to the east and west property lines of the Quiet Area.

FISH CREEK\RD.

%

‘Core Area’

City of Traverse City

BROWN BRIDGE QUIET AREA



Species specific hunting, trapping and habitat recommendations (seasons may
vary from what is noted here):

HUNTING
Deer

The three methods of harvest (listed most effective - least effective) and
season length are:

1) Center fire rifle - November 15 — November 30.
2) Muzzleloading - December 13 - December 22.
3) Archery - October 1 - November 14 & December 1 - January 1.

Harvest by archery (bow hunting) alone will not sufficiently control deer
populations at Brown Bridge. Should be combined with one other type of
harvest method.

Harvest Recommendation: Continue to manage deer populations through yearly
harvest. Utilize both archery and muzzleloading harvest methods to control
deer populations in the "core area”.

Habitat Recommendation: Reintroduce young aspen stands. Close Brown
Bridge Road.

_Bear

Season: September 10 - October 21.

Harvest Recommendation: Suspend harvest.

Habitat Recommendation: Limit human activity including hiking in the area
north of the Boardman River, upstream of the reservoir. Close Brown Bridge
Road.

The following improvement practices will enhance the production of
preferred bear food.

Reintroduce young aspen stands. Selectively cut woody plants to maintain
permanent forest openings and “soft mast production” (Hirsch 1989) in the
northeast corner of the property, south of Ranch Rudolph Road. Plant
native vegetation (i.e. blueberry, wild strawberry, raspberries, highbush
cranberry, serviceberry, etc..) to provide summer and fall forage.

Cottontail rabbit
& Varvying hare

Season: September 15 - March 31.
Harvest Recommendation: Harvest by permit or in designated areas.

Habitat Recommendation: Young aspen regeneration.



Fox and Gray squirrel

Season: September 15 - January 1.

Harvest Recommendation: Harvest by permit or in designated areas.
Habitat Recommendation: None

Wild turkey

Season: Fall season - October 7 - November 4: Spr%ng season varies.
Harvest Recommendation: Harvest by permit or in designated areas.
Habitat Recommendation: None

Woodcock

Season: September 15 - November 14.

Harvest Recommendation: Harvest by permit or in designated areas.
Habitat Recommendation: Young aspen regeneration.

Ruffed grouse

Season: September 15 - November 14 & December 1 - January 1.
Harvest Recommendation: Harvest by permit or 1in designated areas.
Habitat Recommendation: Young aspen regeneration.

Bobcat

Season: January 1 - March 1.

Harvest Recommendation: Suspend harvest

Habitat Recommendation: None.

Gray & Red fox

Season: October 25 - March 1.

Harvest Recommendation: Harvest by permit only.
Habitat Recommendation: None.

Coyote

Season: July 17 - April 16.

Harvest Recommendation: Harvest by permit only.



Habitat

Raccoon
Season:

Harvest

Recommendation: None.

October 1 - January 1.

Recommendation: Harvest by permit or in designated areas.

Habitat Recommendation: None.

Crow

Season: September 15 - November 14 & January 1 - March 1.

Harvest Recommendation: Harvest by permit or in designated areas.
Habitat Recommendation: None.

Oppsum, Porcupine, Weasel, Red squirrel, Skunk, Starlings, Feral pigeons,
English sparrows, Ground squirrels, and Woodchuck.

Season: No closed season.

Harvest Recommendation: Harvest by permit or in designated areas.
Habitat Recommendation: None.

Waterfowl

Pursue having Brown Bridge declared a Waterfowl Refuge.

TRAPPING
Muskrat, Mink, Raccoon
Season: November 1 - January 31,
Harvest Recommendation: Harvest by permit only.
Habitat Recommendation: See above.
Bobcat
Season: No open season.
Fox, Coyote
Season: October 15 - March 1.
Harvest Recommendation: Harvest by permit only.
Habitat Recommendation: See above.



Badger

Season: October 15 - November 14.

Harvest Recommendation: Suspend harvest

Habitat Recommendation: None.

River otter

Season:

Harvest Recommendation: Harvest by permit only.
Habitat Recommendation: None.

Snapping turties

Season:

Harvest Recommendation: Harvest by permit only.






APPENDIX "I"

SPECIAL WILDLIFE MANAGEMENT AREAS (MAP)
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APPENDIX "J"

POTENTIAL TRAIL DEVELOPMENT AREAS (MAP)

"THE NEED FOR AN ENVIRONMENTAL AWARENESS/NATURE CENTER"
(JUNE MASON)
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THE NEED FOR AN ENVIRONMENTAL AWARENESS/NATURE CENTER

By: June Mason, Chairman
Brown Bridge Advisory Committee

(x excerpted from a report to the City Commission)

Northern Michigan, like most areas of the country, is experiencing rapid
growth, development and change. There are more people, more highways, more
sprawling subdivisions for housing, and more commercial enterprises. There
are also understandable restrictions on school financing, meaning that a
copious curriculum is no longer possible. Hence, no consistent program of
resource awareness and conservation ethics is offered to the public.

The Grand Traverse Area is fortunate in having large tracts of open space
and natural lands suitable for the study of the natural environment, for
outdoor recreation, quietude, and beauty. Local leaders recognize that
this is the strongest appeal to our viable economy. People want to live
where surroundings are pleasant. A1l this suggests a need for planning,
long range thinking, and innovative action programs.

At present, there is no real center for learning about our natural environs
that is available to the general public. There are hit and miss projects
and information offered by local, state and federal agencies that may or
may not continue to be funded. Therefore, a Center for Outdoor Awareness
and Appreciation is badly needed. And, since much of our local revenues
come from oil and gas production on the Niagarin Reef as well as problems
associated with extraction of that resource, such a Center would help to
understand wildlife needs and environmental requirements as well as wise
resource management. Such a facility would also lead to an appreciation of
outdoor recreation areas and maintaining them for the future.







APPENDIX "K"

EMERGENCY & MAINTENANCE ACCESS (MAP)

EAST BAY TOWNSHIP RESPONSE AREA (MAP)
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