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DISCLAIMER

Contents of this report do not necessarily reflect the views and
policies of the United States Department of the Intérior, Washington,
D.C., nor does the mention of trade names or commercial products
constitute their endorsement or recommendation for use by the U.S.
Government .

PREFACE

This atlas is the major product of Phase [ of a research project
entitled "Wetland Identification and Management Criteria for the
Kentucky Western Coal Field" sponsored jointly by the Fish and Wildlife
Service (FWS) and the Office of Surface Mining Reclamation and
Enforcement (0SM), the Office of Water Policy (OWP), U.S. Department
of the Interior, and the Kentucky Water Resources Research Institute (KWRRI).
The research was carried out by the Energy and Ecological Systems Group at
the University of Louisville, Kentucky.

A series of maps derived from 1979 aerial photography (1:24,000), EPA
land use overlays, USGS topographic maps, and ground reconnaissance,
emphasizes the presence of wetlands and other bodies of water in the Western
Kentucky Coal Field. Descriptions of significant wetlands, hydrology, fish
and wildlife resources, and water quality accompany each map as further aids
to. resource managers. Wetland types correspond to the c]assification
recently developed by the U.S. Fish and Wildlife Service'. "Cocal mining
activity determined by aerial photography during 1379-80 is also indicated
on the maps.

The atlas will aid both public agencies and private concerns in.dealing
with the management of wetland resources amid surface coal mining activities
in Western Kentucky. The document will be particularly useful for reference
purposes involving the Clean Water Act of 1977 (PL 95-217), which provides
for protection of wetlands from dredge and fi11 activity, and the Surface
Mining Control and Reclamation Act {PL 95-87), which establishes requirements
to minimize adverse impacts of surface mining to fish and wildlife resources.

1Cowardin, L.M., et al. 1979, Classification of
Wetlands and Deepwater Habitats of the United States.
U.S. Fish & Wildlife Service, FWS/0BS - 79/31,

Washington, DC 20240.
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ABSTRACT

This atlas contains maps of wetlands and surface mining activity in
the Western Kentucky Coal Field, and focuses on a 3960 km2 (1530 miz)
region where approximately 90 percent of surface mining in the Coal Field
occures. Some present and potential competition exists between surface
coal mining and wetland protection. A wetland classification, based on
the recent FWS classification, includes six types of palustrine systems
and one each of riverine and laucstrine systems. Wetlands and surface
mines are located on twenty-seven 7.5 minute USGS quadrangles that define
the study region. A total of 460 km2 (177 m12) of wetlands are identified.
Approximately 84 percent are broad-leaved deciduous forested wetlands,
mbst1y as periodica]ly-f]odded riparian hardwood forests along broad
alluvial bottom-lands. Also, several significant persistent emergent
wetlands, shrub-scrub wetiands, and needle-leaved deciduous forested
wetlands (bald cypress swamps) are identified in the study region.
Summaries of geology and coal mining, hydrology, water quality, wetland
vegetation and unique fish and wildlife species are presented for each
quadrangle. Effects of existing and potential future surface m%ning of
coal on wetland structure, function, and value are discussed. Species Tists
for vegetation and fish and wildlife and recent water quality data for the
study region are given in the Appendices.

Descriptors:

Wetlands*, Maps, Surface Water, Coal Mining,Hydrology,
Water Qua1ity, Geology, Vegetation, Environmental Effects*
Fish Populaticns, Wildlife.

Identifiers:

Atlas of Wetlands, Western Kentucky Coal Field,
Wetland Protection, FWS Classification of Wetlands.
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AGENCY
EPA

FWS
KNREPC or
KNKREP
XNPC

KWRR1

osuM

OWRT

usgs

ABBREVTATJONS

U,S5. Eavironmental Protection Agency

Fish and Wildlffe Service,
U.S. Department of the [nterior

Kentucky Natwral Resources and
Environmental Protection Cabinet

Kentucky Nature Preserves Commission

Kentucky Water Resources Research
institute

Office of Surface Mining Reclamation
and Enforcement,
U.5. Department of the Interior

0ffice of Water Research and Technology,
U.S. Department of the Interior

GeologicaEVSurvey.
U.S. Department of the [nterior

SCIENT{FIC NOTATION

¢fs

cm
dbh
ha
km?
m
mg /1
mi
NTU

umhos fom

cubic feet per secund
(measure of streamflow)

centimeter

diameter at breast height
hectares (2,47 acres)

syuare xilometer

meter

miliigrams per liter

square miles

nephelometric turbidity units
micromhos per centimeter

{measure of electrical conductance
of water)
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INTRUBHET [un

Wellands are increasingly beiny recoynired
as  lmportent natural resources. The value of
wetlands as ¢ habitat for fish and wildlife has
long been known. As stated by Qdum (1979},
“Thousands of acres of fresh water marshes were
preserved for their value as waterfowl habitat at
a time in our history when drainage of marshes
and swamps was considered the proper thing to do
as people colonized the frontier.,”  But swamps
and marshes contribute more than wfldlife protec-
tion. They serve as nature's system for requla-
ting water flow and water quality in many
ragions, They have been shown to control floods,
preyent droughts, recharga groundwater reser-

velrs, tmprove water quality, assimilate wastes, -

and aid in global cycling of <certain elements.
This recognized importance has led to the enact-
ment of wetland protection measures in several
states and to federal enforcement of wetland reg-
ulation through Section 404 of the Federal Clean

WESTERN COAL FIELDS
OF KENTUCKY

— =~ COUNTY LINES

COAL FIELD

@ PRINCIPAL COAL
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Water Act of 977 and Executive Order 11993, Pro-
tection of Wetldnds, dated May 24, 1977.

Many wetlands are found in Western Kentucky,
particulariy in the Mississippi Embayment, along
the Ohio River, and in the Western Kentucky Coal
Field. This atlas is limited to a region in the
last area where extensive surface mining of cgal
has taken place for over a century. Here, poten-
tial competition exists batween the protection of
wetlands and the surface extraction of coal, botn
of which are important fer regional and national
interests. This atlas will contribute to the un.
derstanding and resnlution of this pateantial coa-
petition by defining the extent, types, and im-
portance ¢f wetlands in the region of major coal
mining activity in Western Kentucky,

THE WESTERN KEMTUCKY CDAL FRELD

The Western Xentucky Coal Field (Figure 1)
is the southeastern extension of the Eastern

LOUISWVILLE

Figure 1. Western xentucky Coal Field.



Intertur Cual  Kegton  that  inclades mach of
[11in0is and swithwestern Indlana, The Field is
gbout 12,000 square kilometers {4600  syuare
mifes} in size and has experienced siynificant
surface mining since the technique was  first in-
troduced In Muhlerberg County in 1R2Y, the Moss
tern Kentucky Cual Field was estimated tg oriqi-

nally cuntain 41 nillion short tens of coal, with
about 38,6 billion shart tons now remaining
{Table 1). [n 1980, the total eamount aof coal
mined in the Field was 41 mitlion tons, with
about 21 willion tons obtained through surface
mining (Kentucky Department of Mines 4nd HMin-
erals, 1981). Since coal mining begen in Western
Kentucky, about 88% of the tonnage has been mined
in Muhlenberg, Hopkins, ahd Ohio Counties (Table
1); the atlas focuses oa this area of primary
ceal mining activity within the Western Kentucky
Coal Field.

Physical Features

The Hestern Kentucky Coal Fieid has a gener-
ally undulating to skightly hilly terrain, in
contrast to the mountainous Eastern Loal Field of

Kentucky, The Coal Field is found in the Shawnese
Hills Section of the I[nterior Low Plateaus
aHiO RIVE

DRAINAGE BASINS OF THE
WESTERN KENTUCKY COAL FIELD
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Uhysiograpnic Province, This Shdwnee Hills Sec-
tion is, in turn, surrgunded on the eastern and
southern edges by tne Oripping Springs Escarp-
ment, @ 30 to 990 m (100 te 300 foot) high sand-
stone ridge that has been dissected by several
major streams {(KNPC, 1980}.

The sijght relief and the wide, silt-filled
valleys of several rivers and streams create
ldea’ conditions for the davelopment of wetlands,
particularly riparian wetlands, The majar
streems that intersect the Western Kentutky Coal
Field include the Green, Rough, Pond, Tradewater,
and Barren Rivers (Figure 2), The Ohio River,
farming the narthern border of the Western Ken-
tucky Coal Field, has many significant riparian
wetlands along its shoreline; however, cgal
resources dare generally absent adjecent to the
river,

General Ecology

The climate of the Western Xentucky Coal

Field 1s described by KHPC {1980) as humnd and
continental "with no water deficiency {n any
season,"” The annual precipitation of 115 cm (45
inches) and adequate ta high humidity, combined
ATOUISVILLE
N /
w
R DRAINAGE BASIN

POCLEN

BARREN
Sub-basin

Figure 2. River drainage basins in Western xentucky Coal Field.
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Table 1. Cozt resources of Yestern Kentuchy
by county in thousands of short tons.d

- Hined

County Totals or How Remaining

Unavailable

Breckinridye 268 0 268
Butler 413,692 9,058 404,634
Caldwell 67,376 236 67,140
Christian 70,720 7,375 63,345
Crittenden 41,634 ¢ 41,634
Daviess 1,330,323 22,50 1,307,823
Edmanson 159,807 1,214 158,393
Grayson 105,038 181 104,857
Hancack 170,276 2,102 167,374
Henderson 6,852,765 32,114 6,820,651
Hopkins 8,814,801 879,102 7,935,099
Mclean 3,576,413 22,876 3,553,537
Muhlenberg 4,723,837 991,488 3,742,349
Ohio 1,824,572 220,545 1,604,027
Union 6,506,974 124,460 5,382,514
Warren 3,148 96 8,052
Hebster 6,332,849 . %8,184 6,264,554

Western Kentucky
Coal Field Total 40,989,293 2,362,731 38,626,562

asmith and 8rant {1978)

with alluvial and loess-derived soils of medium
fertility, cause the coal field to be included in
the Westarn Mesophytic Forest feylon as defined
by Braun {1950}, The entire ¢oal field region s
included in the oak-hickory ecoregion af the eas-
tern deciduous forest by Bailey (1976). However,
no single climax type of terrestrial vegetation
defines the entire area, although various upland
regions may be classified as oak-hickory or
beech-maple forests. The battomland forests
along some rivers in  the coal field are often
described as nortpern extensions of the Suutherq
Floodp!ain  Forest aof the  Lower Mississippi

fiver,

Slow-flawinyg streams and rivers, some inter-
mittent, are major aquatic ecosystems in the Wes-
tern Xentucky Coal Field and several reservoirs
have been built for water supply and mine recla-
mation. hquatic flora and fauna dre diverse
overall but are severely stressed in many re-
gions. Some streams have been chanaelized to
drain bottomlands that are now in agricultural or
residential use. Some of this channelization has
isolated and flocded backwater swamps and old
meander chaanels, in addition to creating a less
diverse aquatic habitat in the streams. Acid
mine drainages from coal wmines, both active aad
abandoned, has affected severai hundred miles of
streams, particularly in the Green and Tradewater
Basins. KDHREP (1981) found 310 mites of streams
in the Tradewater River Hasin and 584 miles of
streams in the Green River Basin tuo be affected
by coal mining activities. OF those totals, 244
miles in the Tradewater ~Basin and 271 miles in
the Green Basin were affected by acid mine drain-
age. Streams with extremely poar wdatar guality
due to mine drainage and lgng-term sedimentation
may be wostly devoid of aguatic Vife. Adjacent
floodplains may have areas with stands of dead
timber and other wamly vegetation marked with
ferric hydroxide precipitate (yellawboy].

Surface coal mining now disturbs an estimat-
gd 1600 heetares (4000 acres) per year tn Western
Kentucky ({Jones and Enoch, 1981}, with much of
the pre-mining land use fa ayriculture. Reclama-
tion of mined land proceeds at a similar rate,
with the land often returned to pasture. Much of
Kentucky's prime farmland Is found in the western
part of the state including the Prich bottomlend
solls af tformer wutlands alony the Iradusster,
Green, and Ohio Rivers. Major cash craps include
saybedn, corn, tobacco, and winter wheat (genu§.
1981}, Oaly in Muhlenberq and Chig Counties is
less than 50% of the land in agriculture. 1t is
Lhus possible Lo have three-way competition for
use of bottomland areas in Western Kentucky--for
natural values of wildlife habitat and water
requlation, for agricultural values, and for

coal-producing values.



METIIODS

The study region, a 3960 km? portion of the

Western Kentucky Coal Field, represents a belt gof .

principal surface mining activity., The region
encompasses 27 USGS 7.5 minute quadrangle maps,
Wetland and surface mine maps were developed at a
1:24,000 (1 inch = 2000 feet) scale from the fol-
lowiny data sources:

1] USGS 7.5 minute quadrangles,

2) color photography at 1:24,000 scale
from high.altitude aircraft flown in
1979-80,

3) land-use averlays developed from
aartal photography, and

4} ground tryth and field reconnais-
sance.

fluadrangle maps were prepared as photograph-
{c composites of 1) wetland maps, 2) coal surface
wmining maps, and 1) USGS 7.5 minute quadrangles.
USGS maps had original wetland indicators and
topographic lines removed prior to composition.
Topographic lines were retained oa the first
quadrangle map {Providence) to show generai topo-
graphic features of the study area. A general
map af wetlands at the 1:250,000 scale was pre-
pared from the information on the original
1:24,000 gquadrangles.

Wetiands were classified according to a
modified FHS classification (Cowardin et al,,
157¢), flescriptions of the wetland classes are
given in detail in the next section, pp. 5-8.
Modifications included the use of  two
hydrologically-defined subclasses of broad-leaved
deciduous forested wetlands and the omission of
mare than one class each for the Riverine and
Lacustrine systems. Seasonally flooded and semi-
permanently flooded broad-leaved deciduous for-
ested wetlands, while different habitats, were
canbined for purposes of this atlas. The extent
of each wetland type was determined by an area
digitizer.

Previous studies by other organizations and
field studies by the authors were used to de-
scribe and quantify the ecological features for
each wetland map, Geologic information was
abtained from pertinment maps and publications,
Hydrologic data were taken primarity from USGS

publications. Water chemistry data were obtained
from previous studies {USGS, 1$8l; KHPC, 1981;
KDKREP, 1981}, from project field measurements,
and from recent wunpublished data of KDKREP,
Seven stations were monitored seasanatly during
1981-82, and ten additional stations were in-

. ¢luded during & synoptic survey in July 1982.

Standard labaratory techniques, described by
Mitsch et al., (1982}, were used for data deter-
mined by this study. Survagries of water quality
data for each quadrangle indicate the average
and standard deviation (68% of the measurements
if normally distributed) if more than two samples
are available, Vegetation of specific sites was
idéntified during field observations by the
aythors and by KNPC (1980, 1981}, Fish and wild.
life data were obtained primarily from field re-
caords of KNPC.

Status designations of flora and fauna were
determined by the Endangered Species Comnittee of
the kentucky Academy of Science and the Kentucky
Hature Preserves Commission [(Branson et al,,
1981).  These designations do nat imply protec-
tion wunder State of Xentucky statute but are
mzant o5 guidelines for planning activities,
Four categories were emphasized: Endangereq,
Threatened, Special Concern, and Undetermined,
Endangered species are in danger by extiaction
within or by exclusien from their normal range in
Kentucky, Threatened species are subject to
Jimitations within ar future exclusion from tneir
normai range fn Kentucky and are lixely ta becone
endangared, The Special Concern category in-
cludes species which need to be observed closely
because of limited distibution or beciuse they
are subject to environmeatal factors that may
preclude their survival, A species a5signed Un-
determined status is one about which there 15
insufficient information concerning its distribu-
tioen, nesting habits, or reaction to enviromnen-
tal stress, . This category suggests need for
additional investigation of the species in ques-
tion tg determine a definite status,

Locations of surface mines, determined from
aerial photographs and land-use maps, were veri.
fied from Kentucky 8ureau of Surface Mining Re-
¢ltamation and Enforcement maps. Surfdce mine
categories are described in the next section, p,
9. Wetland and surface mines were considered
mutually exclusive in mapping so no overlap was
designated. Coal mining tonnage for the Coal
Field and the study region were calculated from
Kentucky Department of Mings and Minerals (198])
data. -



WETLAHI AND SURFACE MINING CLASSIFICATIUN

WL TLANDS

The classification of wetlands of the Wes-
tern Coal Field of Kentucky was a necessary pre-
requisite to the development of 2 wetland atlas.
The wetland types, listed with map symbols in
Table 2 and on the page opposite ‘each quadrangle
map, are generaily from the U.5, Fish and Wild-
life Service's (FWS) Classification of Wetlands
and Deepwater Habitats of the United States
(Cowardin et al,, 1979}, That classification was
designed to meet several long-range objectives,
among which were "to furnish units for inventory
and mapping" and "to provide uniformity {n con-
cept and terminology" [Cowardin et al., 1979).
The wetlands are arranged in a hierarchical fash-
fon with the most general level, the SYSTEM,
referring to broad categories that share similap
hydroloegic, geomorphologic, chemical, or biglogi-
cal features. There are three wetland and deep-
water habitat systems represented tn the Western
Kentucky Coal Field:

1) Palustrine - wetlands dominated by trees,
shrubs, or persistant emergents;

2} Aiverina - watlands contafnad within a
channel except those dominated by trews,
shrubs, or persistent smergents; and

strine - despwatar habitgts 1in topo-
b #:::hit depreigiwng  (lakwe) w0 o d
river channels (reservoiri),

Kauh  spiven  ta  Purther  gubdiqiywd  In
classes,, Efght classes of wetlands an :.pwaE::

habitats within the Western Kentucky Coal Field
are defined here, {ncluding six types of palus-
trine systems and one each for the riverine and
lacustrine systems. Further ¢lassification of
lacustring and riverine systems was not at.
tenpted. Riverine systems are shown on the maps
a5 streams and rivers, and the aquatic bed class
is used to identify those slow-flowing stream
channels where large expanses of rooted or float-
tng vascular plants are found., Impounded reser-
vairs are the only Timnetic systems generally
seen in the study region., These man-made lakes
are often part of the surface coal mine reclam-
ation process. The glasses of wetlands and deep-
water habitats used in this atlas are discussed
balow,

Persistent Emergent Wetlands

This c¢lass Includes wetlands dominated by
erect, rooted aquatic plants with dead vegetation
standing at teast through winter until the begin.
ning of the next growing season. Dominant vege-
tatlion in this type of wetTand {ncludes cattail
(IZEQQ spp.), sedges (e,g., Carex spp.}, bul-
rushes {Scirpus ng.), t:r?E{way se?ge (Dulichium
arundinaceum], spike rus eocharis spp.J, and
certain true grasses such as reed grass (Phrag-
mites sp.}. This typa of wetland is often de-
Tined as a freshwater marsh and includes both
shallow and deep marshes of the old FWS classifi-
cation (Shaw and Fredine, 1956). A typical emer-
gent wetland in the Western Keatucky Coal Field

is shown in Figure 3, These wetlands dre gemer-
ally hydrologically defined as ermanent]
flooded or jntermittently exposed, which indi-
cates that surface water s present continuousiy
or continuously except for periods for extreme
drought,

Brosd-Ledved Dugidusus Perwybnd Netiunds

Two types of bottomland hardwood forests
were identified f{a the Western Kentucky Coal
Field, with the distinction made on the basis of
water reqime:

Seasonally or semi-permanently flooded -
Surface water 15 present throughout the
growing seasan or for extended periods,
especially early in the growing season.
Otherwise the water table is uysually at
or near land surface.

Temporarily flooded - Surface water is
present Tor brief periods during the
growing season but the water tadle is
otherwise well below the 50i} surface.

The distinction between these two types of
bottomland wetlands fs often seen in the type of
vegetation present, Seasonally and semi-perma-
nently flooded bottomiand forests found in
Western Kentucky are dominated by a diverse array
of  hardwoods including green ash (Fraxinus

ennsylvanica), red maple [Acer rubrum), sTTver
miple (Acer saccharinum),  sycamore {Platanus
occidentalis), BTack wilTow (Salix nigraY, river
BiFch (Hetula nigra), and sweet gum iquidambar

stzracifiuaj.

Temporarily flooded bottemlands represent
the highest elevation of floodplain associations

_and are flooded for 2 to 12.5% of the growing



Table 2. MWetlands and surface mine. Cldassiticelion of Western Kentucky study region,

Symbols are used on map quadrangles on pages 19.87,

PALUSTRINE SYSTEMS

PERSISTENT EMERGENT WETLAND

BROAD-LEAVED DECIDUQUS FORESTED WETLAND

Seasonally ar Semi-Permanently Fiooded

Tempararily Flooded
NEEDLE-LEAVED DECIDUOUS FORESTED WETLAND

OEAD FORESTED WETLAND

SHRUE-SCRUB WETLAND

LACUSTRINE SYSTEM

LIMNETIC IMPOUNDMENTS

RIVERTNE SYSTEM

AQUATIC BED WETLAND

SURFACE MINES

ACTIVE OR ABANOONED SURFACE Mitits

REVEGETATED SURFACE MINES

Symbol
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season (Wharton et al., 1982). This type of wet-
tand is more common in Wastern Kentucky than is
the seasonally or semi-permanently flooded type
despite 1ts frequent drainage for agricultura?
fietds.  Several species of oak including swamp
chestnut oak (Quercus michauxii) and pin oak {gq.
alustris) are characteristic of this infrequent-
iy fTodded battomland, although saveral species
aof hickory (Carya cordiformis and Carya gilabra)
are often present, Many trees found In  the more
frequently flooded bottomlands, tneluding maples
(Acer), ash {Fraxinus), and American eim {(Ulmus
anericana), oFfe codominants in  the temporarily
fTooded Tottomlands, Figure 4 shows a typical
broad-leaved deciduous forested wetland in the
Western Kentucky Coal Fleld, .

Figure 4, Broad-leaved deciduous forested
wethand, .

Needle-Leaved Deciduous Forested Wetlands

There are several palustrine forested wet-
lands in the MWestern Xentucky region that are
dominated by the deciduous conifer bald cypress
{Taxodium distichum) and-merit particular atten-
tion because of their unique features, Cypress
is. common to frequent along.the Mississippi bot-
tomlands from Louisiana to southera [l1lineis and
on the Atlantic Coastal Plain from Flerida to New
Jersey., Some of the cypress in the Western
Kentucky Coal Field are the northeastern-most
extensions of the cypress found along the Missis-
sippt embayment. Bald cyprass swamps are found
- alonyg Cypress Creek and in the Henderson Sloughs
areas in the Western Kentucky Coal Field but are

otherwise infrequent. The water regime is
usually intermittent] exposed,  Less frequent
flooding Yeads to Hoﬁ%hance of  broad-ieaved bot -
tomland trees over cypress: permanent flooding of
deep (over 1 meter) water eventually eliminates

cypress altogether because the seeds need a brief
dry period for germination,

A typical cypress  swamp (needle-leaved
declducus forested wetland} From the Western Ken-
tucky Coal Fleld 1s shown in Figure 5. The cang-
py 1s generally very open, allowing for danse
growth of various herbaceous and shrubby aquatic
plants 1n and above the water,
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Figure S. Needle-leaved decidusus Forested
wetland (cypress swamp).

Dead Forested Wetlands

There are 1isolated areas in the Western
Kentucky Coal Field where dead trees dominate the
horizon of the wetland. These wetlands are often
in transition to persistent emergent or aquatic
bed wetlands, but they are identified by thetr
most notable feature--dead standing trees. The
trees could have been killed by altered hydrology
(usually flooding) or by the toxic affects aof
¢oal mine drainage, The flooding often cccurs
due to the activities of man (e.g.,, highway ton-
struction) or due to beaver dams. Figure 6 fs 2
photograph of a dead forested wetland {n Western
Keatucky.



Figure 6. Dead forested wetland,

Shrub-Scrub Wetlands

This type of wetland (Figure 7} Is dominated
by woody vegetation less than 6 m (20 feet) tall.
The woody vegetation includes stunted or youn
tress and shrubs, MWatar regime (n these types o
woltlands in  Nesbteen Kentudky {2 ﬂlﬂlrtl{! e

manent] flooded - or  intermittentl exposed.
Tomtisrt VegeTation Lypei— ST Broidnl edved du-
¢iduous, Includa the shrub buttonbush (Cepha-
lanthus occidentalis) and small trees {in willow
TSalix spp.] and red maple (Acer rubrum)
thckets. No needle-leaved or evargreen shrub-
scrub  wetlands have been observed in Western
Kentucky.

Figure 7. Shrub-scrub wetland.

Aquatic Bed Wetlands

This type of wetland, the only class in the
Riverine system in this atlas, fncludes habitats
dominated by plants that grow on or balow the
surface, In addition to the persistent emergent
wetlands, these wetlands are the only other Lype
classified here for non-woody vascular aguatic
plants, The aquatic bed wetland (Figure 8) is
found fn great expanses in the Clear {reek water
shed, where plants such as pondweed {Potamogeton
$pp.), coontail (Ceratophyilum demersum], water
mi1foll (MyriopnyTYum spp.J., and bladderwort
{UtricularTa Spp.) dominate certain areas.
LTzard™s  tail (Sasururus cernuus} and smartweed
(Pelygonum spp.T are  naon-persistent emergent
dquatic plants that are also frequently found tn
this regfon, Because of thefr infreqguent occcur-
rence at other sites, a separate classification
for'd non-persistent emergent wetlands was not
used,

Figure B. Aquatic bed wetland.

Limnetic Impoundments

The only Llacustrine systems mapped sepa-
rately in the atlas are surface water reservoirs.
Many have been established for reclamation pur-
poses on surface-mined lands (Figure 9}. No
attempt was wmade to distinguish between the
littoral and limnetic zomes of these reservoirs,
nor was any attempt made to subdivide the lim-
netic impoundment into classes based on bottom
material. The locations of these reservoirs on
the maps are useful in that they give gauges of
expectad downstream conditiens during heavy rain.
fall, The presence of an upstream reservoir may
lessen the suddenness and intensity of downstirean
flooding of riparian wetlands.



Figure 9. Limnetic impoundment.

SURFACE CDAL MINING

Surface coal minfag activity is divided into
two major categories: 1) active or abandoned
surface mines, and 2) revegetated surface mines.
These c¢lassifications wera made primarily from
acrial photography with adequate vegetation cover
indicating revegetated areas, The categories are

nat meant to imply asy compliance or noncompli-
ance with existing surface minfng regulaticns.

The active and abandoned {orphaned) surface
mines could not consistently be separated by in-
spactfon of aerial photography (1:24,000) despite
the fact that some of the mined areas were aban-
doned without reclamation several years ago.
This loss of information is balanced by the fact
that both active and abandoned mines often cause
the most significant effects to downstream wet-
tands. Reclaimed surface mines, on the ather
hand, are designed to lessen the impacts on down-
stream ecosystems. Because surface mining 15 a
dynamic process with land continually being
stripped and reclaimed, the placement of mines in
this study myst be thought of as a "snapshat,”
around 1979; their location and size are only an
estimate of present conditions, Wetlands and
maps were considared to be mutually exclusive in
this atlas, so no overlap will be shown, This
does not mean that surface mining does not occur
in wetltand environments,

Surface mining in the Western Kentucky Coal
Field 1is generally done by area mining tech-

© niques. Several large draglines (Figure 10) are

presently in the study region to remnove gverbur-
den. Reclamation practices now primarily involve
revegetation to pastureland with a combination of
fescue grass, Jegumes such as Korean claver, and
some cover crops including wheat, rye, and bar-
ley. Few tree species are now used in reclama-
tion, although bdlack locust {Robinia pseudoaca-
cia) and several species of pine (Pinus spp.)
were used in the past,

Figure 10. Coal surface mining in Western Kentucky,



ATLAY MApy

REGIONAL SyMMARY

The study region for this atlas, shown in

Figures 11 and 12, inciudes th. section of the
Western Kentucky Coal Field where imost of the
present  surface mining s taking place. The

study region encompasses 27 USRS 7.5 minute Juad-
rangles for & total coverage of 3440 km? (1530
mig), This coverage represents approximately
one-third of the Yastern Kentucky Coal Field,
This section synthesizes the considerable amount
of data obtained for the 27 quadrangie study re-
gian. Detalls of the geology, hydrology, water
¢hemistry, wetland vegetation, and fish and wild-
life resources for each quadrangle dre discussed
with each mdap in the next' section, Camplete
Tists of vegetation, fish and wildlife, and water
quality data for the study region are given in
the appendices.

Coal Mining

The coal mining activity of the study reqiun
and the Western Coal Field is shown in Figure Il.

The map shows areas of surface mining prior to
i966 and since that time {until approximately
1974-75}. In 1980, an estimated 28 millios tons
of coal, or approximately 68 percent of all the

coal produced in the Coal Field, were mined from
the study region. Approximately 19 million tons,
or 99 percent .of all the ccal surface-mined in
Western Kentucky, were obtained Ffrom Lthe study
region in 1980,  This amount of surface mining
results 1n a surface disturbance of approximately
1500 ha {3800 acres).

Wetland Resources

There arg approximately 459 kmZ (177 m|2] uf

lands in the study region that have been identi-
fied as wetlands (Figure 12 and Table 3). A
breardown of wetland areas for sach 7.5 minute

. quadrangle is given in Appendix A, Small wetland
areas appear in almost every topographic depres-
sion, while more extensive wetlands nccur on the
floodplains of several Streams and rivers., The
study region encompasses two major watersheds
that drain to the Dhig River--the Green River and
the Tradewater River Basins. The broad flood-
plains of these rivers aad their tributaries have
been cleared in many areas for agriculture, and
drainage projects are common to produce more
arable land. Coal mining -throughout the region
@¢lso has stressed many of the wetland systems,
Acid mine drainage, increased sediment loads, and
altered water regimes have had an effact on the
number, size, and composition of these wetlands.

The major type of wetland found in the study
reyion is the Broad-leaved Deciduous Forested
Wetland, also referred to as the Bottomland Hard-
wood Forest. Of the tatal of 386 km? (149 mi 2)
of wetlands in this category, approximately 26%
were determined to be seasonally or semi-
permanently flooded, which means they are flooded
for at - least extended periods, especially early

“in  the growing season. Seventy-four percent of
the bottomland wetlands were classified as only

10

lable 3, Extent of wcflnnds and ducpwdter
habitats n study reqicn of Western Xen-
tucty Codl Fiefd. Study region is shown in

Figure 12,
" hres
Watland Type km2 mic
Palustrine Systems
Persistent Emergent 16.2 6.2

Broad-leaved
Deciduous Forested
Seascnally ar Semi-
Permanently Flooded 102.1 39.4
Temporarily Floodad 283.5 109.5
Heedle-Leaved

Deciduous Farestad 5.6 2.2
Dead Forested 1.7 0.6
Shrub-Scrub 6.4 2.5
Lacustrine System
Limnetic ’
Impoundments 40.90 15.4
Riverine System
Aquatic Bed
Wetland 3.2 1,2
TOTAL AREA WTEE 1
temporarity flooded, thch indicates that the

sites are generally dry except for prief fleeding
guring tne groming season. The next most fre-
yuent webland or dewp water habitat in  the study
region was the limnetic impoundment which covers
an estimated 40 xmZ {15 mi<}, Persistent em2rgent
wetlands (marshes) w:re found in 16 kmé (6.2
mic}. MNeedle-leaved torested wetlands, which in-

dicate the presence of bald cypress (Taxzodium
distichum} * swamps, were found Lo cover 5.5 kme
1272 wi?}.  Dead forested wetlands and shrub-

scrub wetlands, found in 8.1 kmd (3.1 mi2) af the
study region, indicate severe stress in the past,
usually from flooding, acid mine drainage, or e
combination of both.

Tradewater River 84sin. The Tradewatar River
Basin contains thne largest wetland system in the
Coal Field, The Clear Creex system {Site ! on
Figure 12}, including Clear, Lick, Rose and Weirs
{reeks, encompasses 48.5 «xm? (18.7 mid) and is
the most severely mining-impacted wetland in Wes.
tern Kentucky, In terms of area affected and
original diversity of habitats, the wetland may
be one of the most severely impacted ecosystems
in the country. Five of the wetland types dis-
cussed in this atlas appear in the Clear Creek
system, The seasonally or semi-permanently
flooded, broad-leaved deciduous forest is the
dominant wetland type, Stream channels are often
poorly defined, and standing water extends d4cross

broad aress through wmuch of the year, Tempo-
rarily fleoded, broed-leaved -deciduous forests
" predominate on the floodplains of streams with
definite channels, . Mining activities, .highway

obstructions, and beaver activity have increased



the water level 1In many of the wetldnds in the
Clear Creek  system, Death of bottomland hard-
woods in these areas ailowed the appearance of
other wetland types inciuding shrub-scrub, per-
sistent emeryent and aquatic ted wetlands. Two
Yentucky Threatened plants (Table 4) are found in
the Rose-Weirs Creeks wetland arees of the Coil-
town quadrangie, The proximity of mining and the
likety destruction or alteration of habitat con-
tribute heavily to the listing of these plants as
Threatened. These plants. do occur outside af the
study area.

Nearly all the wetlands in the Tradewater
River Basin are affected by coal mining. Dawsan
Springs Seep Swamp (Site 2 on Figure 12}, how-
ever, shows no indicatiaon of mining impact. This
wetland was  identified as ¢  poteatial eco-
logical fyeological natural  landmark of  tha
Interior Low Plateaus Phystographic Province hy
Guarterman and Powell (1978). Although the
primary source of water is a seep beneath a sand-
stone  bluff, Montgomiry Creek seasonally floods
this broad-leaved deciduous forest. The under-
story is poorly devetoped, and the herbacecus
layer contains a wvariety of sedges and ferns
which are generally absent from mining-affected
wetlands.

Green River Basin. The &reen River Basin
cantains both mining-Tmpacted and nearly natural
wetland areas, The Pond Creek wetlands (Site 3
on Flgure 12) have been severely impacted by
minfng, Actual surface mines within the wetland,
as well as indirect mining effects, have de-
stroyed large sections of bottomland hardwood
forest. These aress are dead forested wetlands
or are In transition towdard persistent emergent
and shrub-scrub wetiands. The remaining forested
wetlands are restricted to a narrow band of ri-
parlan forest aiong the channelized, acidic
stream.

The headwaters of Cypress and Little Cypress
Crevks are located in the midst of surface mines
and consequently receive large amounts of mine

drainayge. In

Creek wetland system (Site 4 on Figure

upper reaches  of the Cypress

12}, how-

ever, larqe expanses of ~ persistent emergent
mitigate the effects af mine

marshes sefve to
runcff, Botn

forested wetlands
poundments behind

streanms are chennelized, and

dominate the floodplain. {ma-

the dredge spoil

support the

most weii-developed stands of bald cypress in the

* Coai Field.

These

needie-leaved

deciduous

forests are extensive along the middle reaches of

Cypress Creek

and are regionally

significant as

the northeastera-most extent of cypress in the

Mississippi Embayment,

Seasonally

and  tempo-

rarily flooded broad-leaved deciduous farests are

present aiong the artificial
where the floodplain is not impounded,

levees and in areas

Several

rare and infrequent plants occur in this habitat,
One Special Cancern species and one Threatened

plant from the Central City HWest

been reported (Table 4).

Fish and Wildlife Resources

quadrangle have

Fish and wildlife species that have been re-
ported ia the study region and have been dssigned

Endangered, Threatened,

Special Concern, or ln-

determined status determined by the Endangered

Specles Comnittes

of the Xentucky

Academy af

Science and the Xentucky Nature Preserves Comnis-

sion are listed in Tahie 5.
the major drainage basin in which
are also given.

have begen reported

were reparted
these species

Central City West,

quandrangles.

Nawson Spriags,

The quadrangle and
the spacies
The majority of
from Hartford,

and Cailtown

Three Endangersd species, one mussel and two

birds, have been

reported ia the

study regian.

Five fish species, one bird species, and one mam-

mal species are
been found in the study region,
eight Special Concern species and six
Undetermined status identified

reqgion,

listed as

Table 4. Plant species thet are listed as Threatened and Special Concern
status that have been reported in Western Kentucky study region, a

from

Threatened and have
There are also

species of
the study

Status Species name Comnon name Quadrangle River Basin
Threatened Chelone obliqua var. speciosab pink turtlehead Hartford Green
01319115 diandra . waler purslane Hebo Tradewater
Coiltown
Limnobium spongia frog's bit Coiltown Tradewater
{izanfopsis miliacea southern wild rice Central City HWest  Green
Special Concern - Decodon verticillatus swamp loosestrife Central City West  Green
Livermore Green

UEricutaria gibba

humped bladderwort

dfrom XNPC {1981, 1982) and Branson et al. {1981).

Federal Candidate for Listing; currently under review for federal listing.

11
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Table 5.

Fish gand wildlife species listed as Endangered, Threatened, of
Special Concern, ar Undetermined Status that have teen reparted in the
Western Kentucky study region.?

Species name

Quadrangle

Status Comnon name River Basin
Endangered Botaurus lentiginosus Anerican bittern Madisonville West Tradewater
Epioblasma sampsoni Sampson's pearly mussel Livermore Green
Txobrychus exilis least bittern . Madisonville West Tradewater
Threatened Ammocrypta pellucida edstern sand darter Central City East Green
South Hitt Green
Paradise Green
Hartford Rough (Green)
Etheostome histrio harlequin darter Equality Rough (Green)
Hartford Rough {Green)
Hybognathus hayl cypress minnhow Graham Grewn
eptsosieus oculatus spotted gar Coiltown Tradewater
. Rochester Green
Percina shumardi river ddrter Hartford Rough {Green)
Podi lymbus podiceps pied-billed grebe Madisonville West Tradewater

Special Concern

Undetermined

SyTvilagus aguaticus

Ambystoma talpoideum
ETassoma zonatum

Hyla avivoca
Tchthyomyzon unicuspis

[epomis punctatus
Fercina - copetanal
Parcina phoxocephala

Polyoedon spathula

Ardea herodias
Buteo lineatus
Circus cyaneus

Erimyzon sucetta

Percina puachitae
Zapus hudsonius

swamp rabbit

mole salamander
banded pygmy
sunfish

hirdvoiced treefrog
silver lamprey
spotted sunfish

channel darter
slenderhead darter

paddlefish

great blue heron
red-shouidered hawk
marsh hawk

lake chubsucker

yellow darter
meadow jumping
mouse

Central City West

Dawson Springs
Coiltown
Central City West

fawson Springs
Rochester

Graham

Hartford

Dawson Springs
Livermore
fquatity

paradise

Hartford

Central City HWest

Hartford

Central City West
Central City West
Central City West

pDalton
Coiltown

‘Bartford

Central City West

Hartford
Dawson Springs
Sacramento
Hartford

Cypress Creek
(Green)

Tradewater
Tradewater
Cypress Creek
{fireen)
fradewater
Green

Green

Rougn (Green)
Tradewater
Green

Rough (Green)
Green

Rough {Green)
Cypress Creek
(Green)

Rough [Green}

Cypress Creek
{Green)
Cypress (reek
{Green)
Cypress Creek
{Green)
Iradewater
Tradewater
Rough {Green)
Cypress Creek
{Green)

kough (Green)
Tradewater
Green

Rough (Green)

3from KNPC {1981, 1982) and Brapson et al. (1931).



Coal surface mining has reduced Lthe macro-
invertebrate and  fish diversity of several
streans and wetland areas in the Western Kentucky
Coal Field., Clear Creek, Cypress Creek, aad Pond
Creek wetlands have beena mined ang drained
extensively, and the effects of acid drainage,
stream channelization, and increased turbidity
are reflected in the limited biota of these
areas, The main channels of the Tradewater and
Pond fRivers, in addition to many small tribu-
taries, have significantly poorer diversity of
fish due to mine drainage. However, game fish
such as largemouth bass and suafish are
Mud River, and bluegill and black bass are caught
In the Tradewater River (Sehlinger and Underwood,
1980). The Green River, with its greater
assimilative capacity, supports several game figh

species, including the striped hass (Morone
saxatilus) which s classified by the FWS as a
Species of Special Emphasis in their Regional

Resource Prigrities (RRP) program.

Future Management [§sues

The wetlands and aquatic habitets of the
wWestern Kentucky Coal Field, already subjected to
considerable ecological  stress from mining
activity, fiace an uncertain future, Although Lhe
production ~of coal in the region has been
slightiy depressed for the last few years, the
patential exists far a boom in coal preductien in
the last part of this century. Four synthetic
fuel plants have "recently been proposed for
locations along the Ohio river in Western
Kentucky with a combined synthetic oil production
of over 260,000 harrels per day. These plaats,

found in .,

L5

if built, would require an annual increase in
coal production, mostly from the Western Kentucky
Ceal Field, of about 40 millien tons per year
(Holmes et al., 1981). This would double the
Field's current coal production and some of this
increased production would  undoubtedly occur
through surface mining in areas with wetlands and
critical habitats.

Certain wetland areas that were once pro-
Lected due to their inhospitable conditions may
now be opened for surface mining due to advances
in technology, Mew electric drag lines, lighter
tulldozers with more traction, and trucks that
can carry more weight allow for surface mining in

wetlands where it might have been difficult
before (Brame, personal comsunication}. Hith
depletion of much of the easy-to-reach coal and

with the increased price of fossil fuels, mining
companies are going into areas such as wetlands
that might have been marginally profitable be-
fore, Seasonally to temporarily flooded riparian
bottomlands are prime candidates for increased
disturbance due to these techneloegical and econo-
mi< changes.

Proposed research for Phase 2 of this pro-
ject will involve the identification of wanage-
ment techniques that can be used to lessen the
impact of surface mining on adjacent and down-
stream wetlands. It will aisg identify where
apportunities may exist for creating wetlands in
tne reclamation process and where wetlands can be
used as "interface ecosystems” to lessen the
wffects of chemical and hydrologic modification
of streams and rivers.






WETLAND AND COAL SUHFACE MINING MAPS
{7.5 MINUTE QUADRANGLES)

KEY TO ATLAS MAPS

Weantem Kantucky
Coal Fieks

KENTUCKY

Figure 13. Xey to 7.5 minute quadrangles.
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Providence

Location, Mebster, Crittenden, and hHupkins
Counties
Tradewater River Dralnage Hasin

Geology and Coal Mining.,  The floodplain of
the Tradewater Kiver 15 underlain by clay, silt,
sand, and qravel alluvium of the Quaternary Sys-
tem (kehn, 1966b}. The wuplands are primarily
Caseyviile Formation of the Lower Pennsylvaniaa
Series, The fio. 4 coal bed found in the water-
shed has been mined usiag both deep aad surface
cperations (Palmer, 1966}.

Hydrology. Streamflow of the Tradewater
River is currently measured wupstream at Olney
(see Olney yuadrangle), Infrequent streamflow
measurements are available for the Tradewater
River at Montezuma Bridge {Site 1) for 1953-1978,
Streamflow of Caney Fork near Clay {immediately
narth of Providence quadrangle, Site 4) ranged
from 0 to 18 cfs in 1980 {USGS, 1980).

Water Quality, USGS stations located at
Craborchard Creek {Site 2) and Caney Fark {Site
4} have only sparse information available {Table
6}. Data from 1966 and 1981 indicate severe sur-
face minfng runoff in Craborchard Creek {Grubb
and  Ryder, 1972; XONRER, uapublished data).
KDNREP also - found high concentrations of manga-
nese, sulfates, aluminum, and conductivity in the
Tradewater River in 1981 near Providence.

Wetland vegetation. The floodplain at Site
I consists oF two Stoughs end a bottomiand hard-
wood  forest. One slough contains a Quercus
alustris (pin ocak} - Ulmus americanma {American
elm) community with Acer saccharinum  (si]ver ma-
ple), Fraxinus peansyTvanica [green ash}, Liyuid-
ambar Styraciflua {sweetgum], and (Ouercus lyrdCa
{overcup o0akJ, The other stough 15 an Acer
saccharinum - Fraxinus pennsylvanica comnunity
associated with Quercus lyrata and Ulmus rubra
{slippery elm), & ?uercus tiellata (post oak] -
Carya ovata (shagbark Rickery] - . falcata var.
pagodsefolia (Spanish oak} community dominates
the TToodpiain forest (KNPC, 1980). Site 3 is a
Safix nigra {black wililow) - Fraxinus pennsylvan-
ica swamp (water depth about 1,5 m) adjacent to

Table 6. Mater quality swwnary for
Providence  quadrangle, values are
given as average {# of sanples) unless
only one measurcment was tahen,

Farameter Date Site number
? 3 and 4
pH 19662 6.8 ---
19800 7.3 7.35 (2)
1981¢ 7.0 .-- :
19524 - 7.2
Conductivity, 196A S4R0 -
umhos /em 19R0 260 217 (2}
198l 2120 -
- 1942 —— 190
Dissolved 1982 - 6.8
Oxygen ,mg/1
Sulfate, mg/] 1586 3620 .-
1980 58 652 (2)
1841 1126 -
1982 - 26
Turbidity, NTU 1982 .- 61
Suspended 1380 37 9.5 (2y
Solids, mg/1 198t 24 ———
Iren, mg/) 1580 0.01 0,1t (2}
(dissnlved) 1941 2.98 .-
1942 EET 2.49
Manganese, 1980 0.15 - 0.11 (2)
ng /1 1981 2.5 e
{dissalved) ’

IGrubb and Ryder (19727,
Busgs {1981},

CKDNREP {unpublished data).
dihis study.

Caney Fork with an assocfated Typha-sedge - rush
marsh,

Fish and Wildlife, The wildlife of the
Montezuma Hridge Area (Site 1), reported by KHPC
{1980), includes the white-footed mouse {Perowy-
scus leycopus), the least shrew {Cryptotis
parva), and several amphibians: Acris crepitans
{northern cricket frog), Rufo  amerjcanus
(American toad), and Rana catesbeiana (bullfragy.,
One cormon turtle, Sternotherus odoratus {stink-
pot), alspo was observed in the area.
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Palton

Location, Caldwell, Hopkins, Crittenden,
and Webster Counties
Tradewater River Orainage Basin

Geoloyy and Loal Mining. The bottomlands of
the Tradewater "Kasin are primerity alluvium of
clay, silt, sand, and gravel of the Quaternary
System, The predominant spil association is
Zanesville-DeKaib-Muskingum-Falaya (Humphrey et
al., 1966). The Mo, 4 coal bed found within the
watershed has been mined locally (Palmer, 1966},

Hydrology, A dead forested wetland that is
permanent ly % ooded (Site 1) is Tlocated edjacent
to the Tradewater River and Brogks Cresk near a
reclaimed surface mine. For further hydrologic
data of the Tradewater River, refer to the Oiney
quadrangie.,  The tand Branch Wetland (Site 2)
near the Tradewater River hdas an intermittent to
permanently flooded hydroperiod and hds hoth
2ltered and wnaltered water areas (KHPL, 1980},
Lick Creek Swamp (Site 4), 2 miles narth ot
Dalton in Hopkins County, has a hydroperiod that
ranges from intermittently flooded to permanently
flooded.  The water regime here has been altered
by surface mining and logging (KNPC, T1980).

Water Quaiity., Brooks Creek Wetland (Site
1) was found ta he turbid and murky in Jow flow
conditions, 8rocks Creek Wetland, haowever, s
influenced by nearby surface mining which has
changed the swamp., Water quality data (Tabhle 7)
show conductivity and sulfate readings well above
normal, indicating the presence of mine draindge,
KDHREP (1981} found extremely digraded water
guality in 1980 in the upper reaches of Hrooks
Creek. Water quality data have been presented by
KMPC (1980, 1981) for Land Branch Wetland (Site
2}.  The wetland has turbid, poorly oxygenated
water typical of the tate summer sampling time,
The water dquality, otherwise, is good (KHPC,
1981

Recent water gquality data for Lick Creek
Wetland ({Site 4} have been presented by 1SGS
{1981}, although Grubb and Ryder (1972) made some
reference to it, Lick Creekx is much like Clear
Creek (see Coiltown quadrangle), an extremely
acidic, mine drainage-impacted wetland. Lick
Creek foins Clear Creek about 2 miles upstream of
the confluence with the Tradewater River. For a
discussion of Clear Creek water quatity, which is

Table 7. Water quality surmery far
Dalton quadrangle.

Parameter Nate Site number
1 2 L
pH 19804 —_——— - i.1
19a3d .- 7.5 ---
1yg2¢ 6.8 .- -—--
Conductivity, 1980 - .- 420
umhos/fem 1981 e n4 e
1982 ann --- -
Dissolved 1988 --- --- .-
Oxygen,mg/1 1981 --- 1.0 .-
1982 6.4 - .-
Sul fate, mg/1 1980 .- .ae 250
- 1981 - 0 -
1982 419 .- .-
Turbidity, Niil 1980 ana - —--
1981 aaa 1no .
- gE2 26.5 —-— e
Suspended 1980 -——— - 10
Solids, mg/} 1981 - 200 -
1982 - --- .-
fron, g/l 1950 - - N.43
1981 - e
1982 0.113 P -
Menganese, 1980 --- .—- 2.n

mg /i

arsGs (1981).
benec (1981).
Cthis study.

partially in the Dalton gquadrangle, see the
Coiltown quadranyle. Extensive data on the water
quality of the Tradewater River have been col-
lected at Niney, south of the DNalton yuadrangle
(see Olney quadrangle),

Wetland Yegetation., The wetland located near
the confluence of Jennings and Arooks Creeks with
the Tradewater River {Site 1) consists of a dead
hardwood swamp surrounded by a band of hardwcad
forest. The standing dead timber in the swamp
includes fraxinus pennsylvanica (green ash},
Quercus sp. {oek], and Cirya sp. (hickory). WNo
shrubs “or aquatic macrophytes are apparent, The
surrocunding bottomland hardwoods coatained the
species above and also Acer rubrun (rad maple)
and A, sacchariaum {silver maple) as important

. averstory trees,
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Land Branch Wetland {Site 2) iy a buttomland
hardwood forest with much standing dead tinber,
Beaver activity is apparent in the wetland, The
central part of the wetiand is forested with Acer
spp. {maples}, fetula nigra ({river birch), and
Platanus occidenfalis Tsycamore) with Cephalan-
thus occidentalis  (buttenbush} and Hibiscus
Taevis (mallow) 16 the understory., The swamp is
adjacent to a marshy area containing a large num-

ber of sedges, rushes, and grasses, as well as
several hydrophytic dicots (KnPC, 1980).

Lower Clear Creek (Site 3) is a mosaic of
shrub-scrub, aquatic bed, and forested wetlands.
Quercus Ene]lus (willow gak) and 0. alustris

] dominate the riparian Swamp jorest,

whl]e buttonbush dominates the shrub-scrub wet-
land. The Clear Creek system is discussed more
fully with the Coiltown quandrangle.

22

voserved in
{Site 1)
and the

Fish and Wildlife.  Wildlife
July 1982 at the 8rgoxs Creek Wetlaad
includes bluegills (Lepomis macrochirus)

green-backed neron (Butorides striatus).

KNPC {1981) reported Oytiscidae (predaceous
diving beettes) and Hydrophilidae (water scaven-
ger beetles) as the most diverse taxonomic com-
penents of the macroinvertebrates of Lang 8ranch
Wetland (Site 2); they also report Anpdonta im-
beciliis  (freshwater wussel) and  Erimyzan
sucetta (lake chubsucker). The lake chudsucker
is a special interest species listed by Branson
et al. (1981} as being of Undetermined status.
This rating suggests the need for further inves.
tigation of this species within Kentucky watiand
areds,

Additional fish found in the Daitan Quad-

rangle are listed in Appendix .
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Viney

Location, Caldwa1) and Hophins Counties
Tradewater River Orainage Basin

Geology and Loal Mining. Extensive faulting
In the Tradewdter Dasin has resulted in numerous

formations which are discussed in detail by
Nelscn (1964), Kehn {1977a), Palmer (1967), Han-
sen (1973}, and Rogers and Trace {1976).  Grubb
and Ryder (1972) have summarized the genlagy of
the Tradewater River watershed. Mineral re-
sources in the basin consist of coal, oil, gas,
limestone, and sandstone, Commercial deep mining
and, anore recently, surface mining have been
operating in several beds including Nos. 4, 6, 7,
9, ¥1, 12, and 14 1n the Tradewater Basin. Some
have been depleted while others are opresent in
sizable reserves (KNPC, 1981). No surface mines
are evident 1n 1979 aerial photos of the Olney
quadrangile,

Hydrology. The stream discharge for the
Tradewater River at Olney (Site 1) ranged from
0.8 ta 4,720 cfs for water year 1980 {USGS,
1981). The Tradewster River drainage area at
this peint s 660 kme (255 miZ ) and average dis-
charge ts 334 cfs. KNPC [1981) reports that this
stream has been channelized, while the Flynn Fork
channel ({Site 2) is relatfvely wundisturbed.
Grubb and Ryder (1972} reported stream discharge
at Creekmur Bridge (Site 2) to range from 0.004
to 34 c¢fs for the periad of June 1966 to June
1967, Hear its muuth, Fiynn Fork has a discharge
range of 1,1 to 34 cfs, averaging 8.3 cfs (Grubb
and Ryder, 1972).

Water Quality. The Tradewater River cuis
across Lhe northeastern corner of the Glney quagd-
rangie dand has been anaiyzed in detail at Jlney
(Site 1 on Tabie 8). This site has gne of the
best records of water quality date in the Western
Kentucky Coal Fields. Grubd and Ryder {1972)
pgresented an extensive analysis of the relation-
ship between upstream mining activities and the
water quality observed over a period of yedrs at
Olney. An analysis of trends of sediment loads
was found to follow closely the trend of strip
mine coal production upstream from Olney {Grubh
and Ryder, 1972},  USGS analyses before 1980 in-
dicate that the water quality at Olney is de-
graded by periodic but persistent problems of

Table H, Water quality sumnary for
Olney quadrangle, Values dre given as
average + standard deviation (4 of sam-
ples} wuniess only one measurement was

taken.
Parameter Date S5ite number
1 H
pi 19804 6.86 + .32 {8}  ---
19815 o 7.0
1981¢ 6.8 7.2
Conductivity, 1980 320 + 101 (8) .-
umhos /em 1951 2%3 197
1981 449 285
Dissclved 1980 - ---
Oxygen,mg/1 19810 4.7 2.5
Sulfate, mg/l 1980 14 T+ 43 {8) -
1941 3T 10
1981 i65 41.4
Turbidity, NTU 1982 --- ---
1981 7.0 16
1981 2.9 4.7
Suspended 1980 4% + 850 (1) -
Solids, mg/1 1981 189 0
1981 3.0 ’ 5
lron, mg/l 1980 0.065 +0.044 (8) -
{dissolved) 1981 2. .-
1981 ..034 0.09
Manyanese, 1980 1.3 +0.75 (8} .-
my sl 1641 -T- -
{dissolved) 194l 0.81] 0.0%

3363 {1961).
benpC (19817,
CKDNREP (unpublished data).

sediment, Tow pH (fess than 4,0), and ~high con-
centratiogns of metals such as alumisum [greater
than 29 mg/1) and manganese {greater Cthan 17
mg/1). Recent data presented by USGS (1981},
rHPC (1981), and XKDNREP (unpublished data} (Table
8} do net reflect these adverse conditions.
Domestic and -municipal waste is also kaown to en-
ter the Tradewater at four points wupstream (Met-
calf and Eddy, [ac., 1975},

Water quality data from Flynn Fork (Site 2)
at Creekmur Bridge have been reported by Grudb
and Ryder (1972), Metecalf and £ddy, [rc., {1975).
KHPC (19B1), and KOMREP {unpublished wata). The
last two studies demonstrated that water Quality
is relatively good, although dissolved oxygen is
low (Table 8],
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Hetland ve o-tation,  The watershed is typi-
cally hilTy with fioadplains best developed aloag
the Tradewater Ri.er and Flynn Fork, Agriculture
is practiced fin much of the floodplain of the
watershed, This once prevalent forested wetlands
have been drained and cleared of vegetation, The
remaining riparian forests {e.g., Sites 1 and 2},
though small, are generally well developed and
contain a mixture of hydrophytic and mesephytic
trees. Typical forest species are Acer nequndo
(box elder}, A. rubrum {red maple), A. sacchari~
num (silver mapTe], Betula nigra (river Birch),
Carpinus caroliniana {American horabeam), Cepha-
Tanthus occidentalis {buttonbush}, Fraxiaus penn-
sylvanica (green asnh), Liriodendron tulipifera

tulip ~ tree), Nyssa sylvatica  (black gum),
Platanus gccidentalis  (Sycamorej, Quercus alba
Twhite oak), %assafras

albidum {sassafras), and
Ulnus americdna {MNicrfcan elm}. There are also
TioTated sma tracts of floodplain forest of
similar composition ‘located along the entire
Tradewater River (KNPC, 1981}.

Zb

Macroinvertebrate col-
Tradewater Hiver
by Cnironomidae

Fish and Wilulife,
lections made by ENPL from the
at Olney {Site 1} were dominated

(midges) ang Cheumatopsyche sp. larvae (caddis-
flies). The ¥ishes reportad as most abundant in
this area ware Notropis fumeus (ribbon shiner)

and Fundulus oiivaceus (bTacksputted topminnow).
Macrobenthos reparted for Flyan Fork (Site 2) in-
cluded Cheumatopsyche sp. {caddisfiies), Chirono-

midae (midges}), an Stenacron sp. (mayflies)
(XKPC, 19381).

The East Fork of Flynn Fork near Hunter
Bluff (Site 3) also s daminated by midges and

caddisflies as the macrobenthic components.
Wildl{fe recorded for this area include Peromys-
cus leucopus {white-foated mouse}, Blarina brevi-

tauda (short-tailed shrew), Mus musculus (house
mouse), and Buto americanus™ {american toad)
(KKPL, 1980).

Appendix C includes additional fish and

wildlife reported from the Olney quadrangie.
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Hebo : Uiscussed with that Yuedrangle., Likewise, infor-
mation on  Slover Creek may be gbtained from the
Crabarchard Creek station within the Pravidence

Location. Webstur and Hupkins Counties . quadrangle,

Tradewater River Drainage Basin
Wetlanid Vegetation, fese and Weirs Creek

Geology and Coal Mining. The uplands of the wetlands 137t [T extend from the Nebo quadrangle
Nebo guadrargTe are underiain primarily by Penn- into the Coiltowsn quadrangle. Most of the Rose
sylvanian Age shale, siltstone, and coal of the Creek floedplain has been cleared for agricul-
Lisman and Henshaw Formations. The wetlands and ture. The wetland is an open shrubby area can-
floodplains  are compased of  Quaternary Age taining Betula nigra (river birch), Cephalanthus
alluvium of clay, silt, sand, and gravel {Grubb occidentETT?"TbEftEHbusn). and Salix nigra {8Tack
and Ryder, 1972). Agriculture is the dominant " wiTVow) 25 dominant species, ~ 01diplis diandra
land use, with }ittia coal mining evident 1in the [water purslane), a Threatenad plant ia Kentaocky,
aread, was reported as abundant by knrPC {1%280}. The
wetland area along Weirs Creek contains standing
ﬂZﬂEElR}Z- Little stream flow data have dead timber in a Hibiscus laevis {nallow)-
been medsured 1in this quedrangle. See Colltown Cephalanthus occidentalis  community. The sur-
quadrangle for discussfon of hydrolegy applicable rounding area of Batfomland forest is compased of
to Rase Creek and Weirs Creek Wetlands (Site ). Frazinus pennsylfvanica (greea ash), Acer rudrum
) {red maplei, Liguidambar styraciflua {Sweetgum),
Hater Quality, Ho water quality data are Nuercus bicoTar  ({swamp white oak], 4. Iyrata
availabTe” for the major portion of the Heho {avercop “oak), 0. palustris {pin oak}, and 0.
quadrangle, although some information may be phellos (willow 04k ) as reported by KNPC (1980)7
extrapolated  from surrounding areas. Large .
amounts of information on water quality charac- fFish and Wildlife, o fish and wildlife
terfstics are avallable for Rose and Weirs Creeks. datda are available for the Neho quadrangle wet-
downstream of Nebo, These streams flow directly fends, See  Coiltown quadrangle far fish and
fnto the Colltown topagraphic area and are wildlife in Wairs Creek and Hose Creek Wetiands.
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Colltown

Lacation, llepkins County
Tradewater River Drainage Basin

Geology and Coal Mining. The Clear, Rose,
and Weirs C(reek watersheds are underlain by four
broad categories of 9eglagic strata. Extensive
faulting, however, has created a disjunct distri-
butlon of the materials (Frankiin, 1967; Palmer,
1967}. Uplands north and west in the quadrangle
are underlain primarily by Pennsylvanian sheie,
sandstone, limestone, clay, siltstone, and coal
of the Lismen and Henshaw farmations. South.
eastern portions genersally contain Middle Penn-
sylvanian shale, sandstone, coal, siittstone,
limestone, and underclay of the Carbondale Form.
ation, Sandstone, siltstone, shale, limestone,
underclay, and coal of the Tradewater Formation
of Pennsylvanian origin deminate the southern
sections, Stream channels and wetldands are
underiain by Quaternary Age gravel, sand, silt,
and clay. -

Extensive areas are being surface mined or
are In varfous stages of revegetation throughout
the ceatral and southern portions of the quad-
rangle. Coal mines vary in size from small mines
on hillsfdes to area mines covering several
hundred hectares. Most mines occur in hillsides
adjacent to wetlands. Some coal, however, has
been surface mined from the wetlands themselves
{XNPC, 1981).

Hydrology. Most of the main channel and
tributaries of Clear (reek Wetland have been al-
tered by coal mining, channeiization, and beaver
dams. The hydroperiod of this extensive wetland
is intermittently exposed to permanently flooded.
Streamflow at Site 1 fis continuous and is im-
pounded there by a beaver dam.

The Rose Craek Wetland (Site 4) is character-
lzed by intermistent flooging and has a drainaqge
area of 5.4 km¢ {2.1 mi¢}. KNPC {1981) reports
that B6% of Rose Creek was channelized 5 to 20
years agu.

The Welrs Creek Wetiand (Site 3} is charac-
terized by & permanently flooded hydroperiod that
has been significantly altered by stream chan-
nelization (KNPC, 1980, 1981). Weirs Creek is

joined by Rose Crech, both of which then flow
into Clesr Creek.

Lick Creek Swamp is also partially within
the Cofltown Quadrangle. For further hydroloygic
data on this wetland, refer to the ODalton Quad-
rangle.

Hater Quality. Some recent wdater quality
data “are available for this topographic ares
{Table 9). Coiltown quadrangle is of qreat in-
terest stnce it contains a major gortion of the
largest wetland complex in the Western Kentucky
Coal Field including Llear Ereek, Lick Creek, and
Rose-Weirs Creeks wetlands, The area s also
heavily surfaces mined, and the water quality is
poor. Rose and Weirs Creeks converge at the nor-
thern periphery of the topagraphic map and lie
partially within the Heodo quadrangle. Water
quaiity data for Rose Creek {Sitz 4 an Table 9)
ingicate low dissolved ocygen values but other.
wise better water conditions than other sites in
the quadrangle, especially in comparison with
Clear Creek (KKPC, 1980, 1981}, Recent  water
quality analyses of Rose Creek have been pre-
sented by KHPC (1981) and KDHREP (1981). Nata
collected from Weirs Creek {Site 3} show high
conductivity and sulfates, indicating mine drain-
dge and/er surface disturbance  (XNPC, 1980,
1981). Other data ({Nelchter, 1972; tLeuthart,
1375} exist for this area, with most of it quite
variable. Surfacz mining has increased in the
basin in recent years and may be the reason for
the variability seen in Weirs Creek,

By far the largest wetldand in Cthe Westuern
Kentucky Coal Field is Clear Creek Swainp. This
system stretches from the eastern edge of the
Madisonville West quadrangle west across Coiltown
quadrangle and weli into the Dalton quadrangle
where it flows into the fradewater River, The
general water quality of the Clear Craeh water-
shed is perhaps better known than any other
wetiand within the Western Kentucky Coai Field.
Interest in the area has stemmed primarily from
the severe acid mine drainage problems which gate
back to the early 19005 (Leuthart, 197%).  Grubb
and Ryder (1972) identified Clear CLreek as a
major contridutor of acid to the Tradewater River
system, They characterized the witer as a
calcium-magnesium-sul fate type and noted that the

.creek  flowed year-round as a2 resuft of inflow

from mining activities., Shawler (1974} reported
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Table 9,

’ Water quality summary for Coiltuwn quedlrdanyl e,
deviation (4 of sampies) unless only ong medsurement taken,

Yalues are given as average + standerd was

areas relative to others, According to Metcalf
and Eddy, Tnc. (197%), four point source dis-
charges are located 1n the watershed, Three of
these are damestic {school or city treatment
plants}, and the fourth emarates from a coal com-
pany (KNPC, 1981).

Mitsch et al, (1982) presented water quality
data as part of a preliminary classificatfon and
management scheme for the Western Kentucky Coal

Field. A continuation of that effort has yielded
detaited information on the chemical charac-
teristics of Clear Creek {Table 9). Three inten-
stve study sites were chosen: 1} at Ky &30
Bridge {see Madisonville West quadrangle), 2) at
Watson Bridge (Site 2), and 3} and -at the KY 109

Site 1 was also sampled by kNPC
indicate very gpoor water
with extremely

Bridge {Site 1),
{1981). The results
qualfty of the Clear Creek system
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Farameler Date Site number
- 1 ] 3
pH 19804 - . -
19810 7.0 e 8.0 ?:2
1981 1.8 - . canc _—
_ 19529 5.16 + 1.1 (11) 5.83 + .68 (9) .- —--
Conductivity, umhos/cm 1980 - il e I55
1381 o929 .- 942 339
1981 1920 . [ _———
1982 1235 + 408 + —— _——
Dissoived Oxygen, mg/! 1940 aaa (b 2600.?1677 (1) ——— 2.5
19810 a.1 -- 5.7 4.9
1992 5.8+ 2.1 (8) 7.98 + 1.64 (8) --- ——-
Sulfate, mg/l 1980 - . ——— 43
1981 200 ——— : 200 50
1981 1049 . -—— _—
1942 645+ 1 ! + - -
Turbidity, NTU 19890 . 1 (9 b7 ;:.44 ) —— 4.9
1981 8.4 o 4] 62
1931 1049 .an - S
1982 2.86 + 1.25 (L) 2,37 + 1,26 (11) .- -
Suspended Solids, mg/] 1951 b) - 100 100
1981 I.0 —— _——— ——
Iron, mg/1 (dissolved) 1680 P am- - 1,95
. 1951¢ 1.49 ——— ——— R
1982 3.32 > 1.1y (1L} 4.40 + 4,03 {11) - ---
Manganese, mg/l (dissolved) 1988 “s- —- ae- 1,47«
1981¢ 4.05 - a-- -
1982 4.0 + 2.27 (9) 6.21 + 1.56 (9) --- an
Ttotal - -
JKDHREP {1981].
bynbe (19819,
CxDHREP (unpublished data). -
dtnis study.
better water quality near the mouth of Clear righ levels of dissulved materials, particularly
Creek than in upstream reaches and concluded that sulfates, iron, and manganase. This poor water
the wetland is serving to store, depasit, . or di= quality can he generally attributed to drainage
lute the chemical consituents of mine drainage. from active and abandoned coal mines. The finatl
Examination of water quality analyses by others tributary of the Clear Creek system is Lick
(Neitcher, 1972; Leuthart, 1975; USGS, 1980, Creek. This area is much like Clear Creek, which
1981; KDHREP, 1981) indicates acid water as the it joins to the west in the Dalton quadrangle.
primary water quelity problem although, as noted For 4 discussion of Lick Creek water quality, see
by Leuthart {1975), varying degrees of impact in the Dalton quadrangle narrative,
flear Creek have been recorded over the years.
This fs partially attributed to the 1large area Hetlang Vegetation. Numerous wetland
fnundated, to the seasonal/diurnal fiuxes, and to vegetation types occur in Clear Crzek Hetland.
the different degree of impact suffered by some The poorly defined streem  channel supports

agratic bed communities of Eleocharis sp, and
Sphagnum sp. as well as emergent stands of Eleo-
cLar1s quadrangulata {spike rush), ODulichium
arundinaceéum  (three-way  sedge), Rhynchospora
corniculata  (horned-rush),  Saururus  cefnuus
TTzard tail), and Typna Tatifolia T{corrmn
cattail), 1n many of the open sloughs along the
channel, shrub-scrub communities of Cephatanthus
occidentalis (buttonbush) and Hibiscus laevis
[maliow), and thickets of Acer  rubrum (red
maple}, Betula nigra (river BirchY,. Fraxinus

ennsylvanica {greenm ash}, and Liguidambar
stzrac1?|ua {sweetquin) accur, Bottomland forests
adjacent to the stream are dominated primarily by
L. styraciflua with A, rubrum, Quercus lyrata
Tovercup oak), (. micRauxi7 (swamp chestnut oaky,
Q. palustris {pin oak], and . phellos {willow
oak) as associates, Betula migra ts important
near the water channels,




Rose Creek  Wetland (Site 4} is a  youny
furested wetiand formed by povled creek draipage,
Submerged beds of Didiplis diandra (water purs-
lane), a FKentucky Ihrgdiened plant, -and stands

of Lephalanthus occidentalis and Saururys cCeBrnuwus .

are present.  Thickets of fetula nigra occur to
the outside of these areas with Saiix nigria and
Acer rubrum (XNPC, 1981). 7

Wairs Creek Wetland {Site 3} is a shallow
swamp contiguous with a strip mine lake, Nue to
water level changes caused by surface mining, the
origlnal swamp forest trees have been killed.
Welrs Creekx Wetland now primdrily supports exten-
sive beds of Typha, Cephalanthus occidentalis,
. and Hibiscus 1devis with CeratophylTum demersum
{hornwort ) and Nuphar advene (spatierdock] in
opun water areas. A rentucky Threatened plant,
Lisngbium spongia {frog's bit}, also occurs in

Weirs Creex (KHPL, 19R2).

Fish and Wildlife,
of the CTear Creek detland
pickerel {Esox americanus

The mast common fishes
include the grass
vermiculatus), golden

shiner (#ofomigonus crysoleucds), and the pirate
perch (Aphredoderus sayanus) (KNPC, 1981). A
special ~interest Tish, ctrimyzun sSucetta (lake

chubsucker), is also found in this areda. Diver-
sity among macroinvertehrate species is generally
low, probably caused by poor water quality.

The macroinvertebrate fauna from the Rose
Creek Wetland is more diverse and is dominated by
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{true bugs) aend the Colegplerd
{beetles) (xHPC, 1981},  The most abundsnt fish
species  include Esox  americanus  vermiculatbus
{yrass pickerel}, Notemigdads crysaleucas (gojden
shiner}, and Funduius olivaceus (ovlackspotied
topminnow},  ATso rucorded from this ares is the
banded pygmy sunfish, Elassoma zonatum, listed
by Branson et ai. {19317 as heing of Special Con-
cern, having a peripheral range in ¥entucky,
This is the only location in the Tradewater Basin

the Hemiptera

from which this species has been taken (karren
and Cicerello, 1982). Since suitable habitat
exists throughout the drainane hasin, this sug-

gests that the species may have been eliminated
glsewhere due to poor water quality.

Macroinvertebrates from the Weirs Creek Wet-
land include three species aof Freshwater mussel!
kngdonta grandis, A, icbectllis, and Lifumia sub-
Fostrata.  Fish species reporced by KaPC (1941)
Tnclude Gambusia affinis (masquito  fish), Fundu-
lus olivaceus {blacrspotied tomminnow), Lepenis
macrochirus (bluegili), and Etneostoms aracile
(5Taugh  darter). (ina special tnterest (fish,
Ftheostoma chiocosomun  (hluntnose darter), and
ong Threatened species, Lepisasteus oculatus
(spotted gar), are reported in this area {firanson
et al., 1981; rkHPC, 1981),

Other fish species reported from this guad-
rangle are listed in Appendix C.



Dawson 2221213

Location, llupking, Calduell, and Christian
Counties .
Tradewater River Grainange Basin

Gaoluyy and Coal Mining, Dawson  Sprinys
Seep Swamp ($7te 77 is appraximately 40 hectares
{100 -acres) of bottomland hardwood forest, old
field, wet meadows, and forested uplands. The
bottomlands are wunderlain by alluvium of the
Quaternary System composed of clay, silt, sand,
and gravel (Kehn, 1966a), The soils are Collins,
Fataya, and Yaverly silt ipams, These soils are
deep, poorly drained, and seasonally flaooded
(Humphrey et al., 1965}, The uplands are under-
tain by the Caseyville formation of the Lower
Pennsylvanian serles, Pennsylvanian system, KHPC
{1980} reported the area free of coal drdéinage
pollutants but could not determine whether a re-
cent mine wouid have any effect on the wettdand,
The primary scurce of water is a seep  from he-
neath a sandstone bluff.

Hydrology.,  XMPC {1981) reports that Mont-.
gomery Creex [Site 1) is a retatively undisturbed
fourth-order straam, Dawsan Springs Seep Swanp
(Site 2}, a seasonally-flooded battomland hard-
“wood forest, is located alang Montgomery Creek,
Grubb and Ryder (1972) report a range in streim-
flow at this site from 0.24 to 95 cfs from
February 1966 to June 1967.

Stream discharge of the Tradewater River at
Peoles Mill Bridge, upstream of this quadranygle,
ranged from 0.0 te 257 ¢fs over the period March
through September, 1980 (USGS, L981).  Grubb and
Ryder- (1972} reported an average discharge of 107
cfs at this point,

Water fuality, Stnce the Tradewater River
has numerous acid tributaries flowing into it,
small, non-acid tributaries contribute greatly to
modification of acid extremes. This was noted by
Grubd and Ryder (1972) while presenting water
quality data for Montgomery Creek (Site 1 an
Table 10). The KNPC has also collected water
quality data (Table 10) on Montgumery Creek and
noted that, as with other non-mined streams,
there 15 a tendency to cease flow during suvinmer
menths. The stream was noted as flowing and very
Lurbid; it often meanders through areas of poorly
defined channels. Discharges of sewage are

spparentiy limited to those from domestic septic
tanks. Aerial photoyraphs indicate recent sur-
face mining activities & xm (3.7 miles) upstream
of the sampling site; their effect on  water
quality has beea undetected {Table 10}. Rawson
Springs  Seep Swamp (Site 2} §s lacated alony
Montgomery Creek near its confluence with the
Tradewater River, To date this wetland has re-
mained uncontaminated by surface mine draingga,
Maple Swamp (Site 4) is a large ares of botton.
Tand  hardwoods and dead wooded Swamp, He water
quality parametérs have been measured for the
wetland area itself, although surface mines are
located just wupstream of the dead Swamp ., Cany
Creek (Sfte 3), which drains Maple Swamp, was
studied by Grubb and Ryder (1972) and found to be
extremely affected by coal mine drainage (Table
10).  The stream 15 affected for several miles
upstream as well {see S5t. Charles quadrangle),

A large wunnamed wetland associated with
lurricane Creex (Site 5) shows definite surfacse
mine impact {Table 10). The bright orange farric
hydroxida precipitate, extremely low pH and
dissolved oxygen values, and high condictivity,
sulfate, and iron values are unmnistakably due to
coal mining runoff. One source of pollution is 1
large <coal storage area lgcated adjacent to the
upper west fork of Hurricane Creex. This area
may be observed from the XY §7 Bridge ecast of
Dawson  Springs. The poor quatity waters of
Hurricane and Cany Creeks flow inte the Trade-
water River, adding to the uverall degradation of
this majer drainage system.

An analysis of Lick Creek near KY.109Y in the
northern part of the quadrangle by XDHREP (1981)
indicated that this stream was "severely impacted
by mine drainags",

Hetland Vegetation. Dawson Springs Seep
Swamp {5ite Z) 1s a second growth - hottomland
nardwood forest. The major canopy species ars
Acer rubrum (red maple), fraxinus pernsylvanica
{green ash}, Liquidambar styraciflua [swezigum),
uercus palustris (pin 0ak), and Q. michausii
{swamp chestnutl oak), The understory 15 poorly
developed except in areas of deeper water whera
the open canopy has aliowed Cephalanthus occidens
talis (buttonbush} and ltes “Virginica (Virginia-
wilTow) to flourish (KRFC, T9HAT.  Za adjacent
persistent emeryent marsh  contains numerous

.sedges and rushes,
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table 10, Water quality summary for
Dawson Springs quadrangie.  Values are
given as average + stendard deviation
(# of samples) unl@ss only one measure-
ment was taken,

Parameter Date STte number
1 3 g
pH 19662 7.3 3.1 + 0.3 {12)
19800 7.9 - -
1981¢ 7.0 a—a ———
l9g2d ... .- 2.7
Conductivity, 1965 258 2106 + 743 (13) ---
umhos fem 1980 115 -2 -
1941 218 .- -
1982 .- -.- 2900
Dissolved 1966 -.- .- aaa
Oxygen,mg/1 1980 3.4 .- _a-
1982 - -—-- 2.0
Sul fate, mg/] 1966 28 1178 + 422 (12) ---
1980 0 . -
1981 ja.t -—— .-
1982 - - 656
Turbidity, XTU 1966  --- - Cae-
1980 100G+ - —_——
1981 12 .- ---
1982 --- .- 12.0
Suspended 1966 - .- -
Selids, mg/! 1980 200 - ---
1981 26 - .
1982 .- ——— ---
fron, mg/1 [566  0.03 15.4 + 13.5 {6) «e-
{dissolved} 1980 - --- .-
1981  0.15 .- o ---
1982  --- - ’ 4,89
Manganese, 1966 --- 14.9 + 1.7 (6} ---
mg/i 1980  --- --- ---
(dissolved) 1981 0.17 “-e -
1982 --- .- -

T(rubb "and Ryder [19727.
bynpc (198a).

CXUNREP {unpublished data}.
dthis study.

Maple Swamp (Site 4) is a seasonally-flooded
bottonland hardwood forest. To the south of
Maple Swamp Reoad, the forest fs dominated by Acer
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rubrua, Liquidambar styraciflua, and Betula nigra

(Fiver birch)T” " To the "hsFEh at  the rosd 75 a
dead semi-permanently flooded forest containing

standing dead A, rubrum, F,
occidentalis, ~— The wetland
age,

pennsylvanica, and C,
recelves mine drain-

The riparian comnunity {Site 5) alony Hur-
ricane Creek is sparse with very few canopy sized
trees, The dominant species is 8. nigra, with a
few A. rubrum interspersed, Mgt of the trees
are 18ss than 6" dbh (15 ¢m) and the herbaceous

tayer is absent or sparse.

Platanthera flava (tubercled orchid), a
plant species of some interest, was reported from
the Montgomery Creek wetland near Site 2,

Fish and Wildlife, Macroinvertebrates re-

ported from Hontgomery Creek Wetland ({near Site
2} by KHPC (1981) include the mayfly (Stenacron
sp.}, the alderfly (Sialis sp.), and the caddis-

fly (Cheumatopsyche Sp.T. Several other wildlife
species are reported from this wetland (KNEC,
1980} including the white-footed mouse {Perowys-
cus leucopus), the short-tailed shrew (Blarina
brevicauda), the qreen-backed heron torides

{Butorides
striatus], the smal)-mouth

salamander (Sabystomd

texsnum], the gray treefrog (Hyla chrysoscelis
complex), the American toad (Bufo amerfcanus],
and the copper-belly water snake™ (Nerodia ery-

throgaster neglecta).

The macroinvertebrate fauna af the Dawson
Springs Seep Swamp (Site 2) fs duminated by two
species of mayFflies {Stenacron sp. and Hexagenta

munda), the alderfly [57alis sp.}, andg “the <dd-
disfTy {Cheumatopsyche sp. ). Two wildlife spec-
ies from this area, Ambystoms talpoideum (mole
sdlamander) and Hyla avivaca (bird-voiced tree-
frog}, are listed as Special Concern species by
Branson et al, {1981). A mammal of special in-
terest, the, meadow jumping mouse (Zapus hud-
sanius}, 15 also found in this watland. Listed

as a Special Concern species is the slenderhaad
darter (Percini phoxpcephala), taken from the
Tradewater River near Dawson Springs.

Additional fish and wildlife from this area

are listed in Appendix C.
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$laughtersyilie
Pennsylvanian Age

Hopikins and Webister Counties

East Fork Deer Creek, Green Kiver-
Basin; also drained by Tradewater
River-Basin

Location.

The uplands of the
are undertain by
siitstone, shale,

Geology and Coal Miaing.
quadrangle
sandstane,

I{mestone, coal, and underclay of the Henshaw and

Lisman forwmations.

Coal has been surface mined

intermttiently from three locales and deep mined

fn the southern part of the gquadraagle,

The coal

[n this area 1s generally of 1ittle commercial
value (Kehn, 1954}, Alluvial deposits  gof
Quaternary Age underlie the floodplains and
stream channels,

Hydrology, Streamflow ofF East Fork Deer
Creek near ~Sebree (Site 1) ranged from 0.01 to
133 cfs from March te September 1930 {usGs,
1981). This yuadrangle aiso includes tributaries

of the Tradewatar River,

topographic area has

Although the Slaughtersville
few wettand areas and little

Water Quality,

water quality data, some information is available

for the larger stresms (Table 11}, A mdjor
stream In  the Green River Basin, Fast Fork Deer
Creek (Site 1), has been monitored by the USGS,
This site 1s outside the Slaughtersville guad-
rangle but contalns cumulative finformation for
East Fork Deer Creek surface waters before they
flow inta the Green River, Iron, wanganese,

magnesium, and specific conductance
eievated but
(Table i1).

the Slaughtersville quadrangle is good.

of

dre siightly
well below water quality standards
flverall, the surface water quality

Table 11, Hater quality sumdry for
Slaughtersville quadrasgle. Values are
given as averaye + standard deviation
(¥ of samptes). ~

Parameter Date Site number
1

pH 19802 7.15 + 0.2 (3)

Conductivity, 1980 389 ¥ 181 (4}
umhos /om o -

Dissolved 1989 .-
Ozygen ,mg /)

Sulfate, mg/] 1980 89.% + 44,2 ({4)

Turbfdity, NTU 1980 s

Suspended 1980 62.5 + 43.8 (%)
Solids, mg/)

Iren, mg/l 1980 0.21 + 0.05 (4)
(dissolved) -

Hanganese, 1980 0.95 «+ 1.3 (4)
mg /1 -
{dissalved)

3SGS (1981).

Wetland Venetation. The  Slaughtersville
quadrangle 1s 4imost entirely upland with wat.
lands occurring only as disjunct patches of
floodptain forest, The major area of bottomland
hardwood - forest lies along the East Fark Deer
Creek, The forest 1s composed of species typf-
cally found fin floodplains of the area, such 4
fcer rubrum  (red maple), A, sacchariaum {5ilver
mapTe], Betula niqra (river BTFCHTT Tiqufdambar
styragiflua {sweetyum], Platanus ocgidentdTis
{Sycamare}, Quercus palustris {pin~0ak}, dnd
Salix nigra (black wiliow], R

Fish and Wildlife. No fish and wildlife da-
ta dre available for wetlands in the Slaugnters-
ville quadrangle,
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Sedupnatly or Sami-Parmanantly Flooadad
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WETLAND
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Wetlands and surface mines of Slaughtersville quadrangle,

Figure 20.

39



Medrsonwi I Te Hest

Location. lopkins County
Tradewdter River Urainage Besin

fieelogy and Coal Mining. The uplands of the
MadisenviTle West yualrangle are wunderlain by
Pennsyivania Age skale, limestone, sqndstone,
coal, and c¢lay of the {isman and Carbondale
Formatians. The wetlands and stream floodplains
are wunderlain by alluvial silt, clay, sand, and
gravel of Nuaternary Age, Coal and limestune
Nave been extensively exploited in the quad-
rangte.  Coal has been wined since about 1870
fron botk deep and surface mines. [n recent
years, much of the coal has come from surface
mines on the MNo, 4, |11, and 14 beds (Kehn,
1964}.

Hydrolegy. This guadrangle includes the up-
strean  reaches aof Clear Creek Wetland which is
discussed with Coiltown Quadrangle, Clear Creek
ts infrequently wonitored by the USGS at kY 70
Bridge (Site 2). Streamflow from HMarch to
September 1980 ranged from 0.0 cfs ta 1.1 ¢fs for
3 nmeasurements, Greasy Creek, a tributary te
Clear Creek, has been channelized for over 20
years, Several reservoirs hdave been constructed
far water supoly and mine reciamation on the
upstream redches of Clear and Greasy Creeks,

Water JQuality, Since Clear Creek drains
this entire topegraphic area, reference should be
made to the Coiltown guadrdngle For discussion of
water quality. 1iwo sites lie within the Madison-
ville West gquadrangle {Table 12), but are dis-
cussed in detail in the Coiltawn narrative. The
sparse data collected by USAS (1v8l) and KDNREP
(unpudlished data) at the KY 70 nridge (Site 2)
and by this study from KY 630 (Site 1) on Clear
{reek (Tabnte 12) indicate severe acid mine drain-
age, The most persistent low pH readings noted
in this study have beecn recarded at Site 1.

Wetland Vegetation, Clear Creek  flows
through extensive oottomland hardwood forests ia
the Madisonville Hest quadrangle. Thase forests
mzy he well developed with Liguidamhar styra-
cifluva (sweetqum), Acer rubrum™ [red wmaple],
fliercas  lyrata (ovércup oak), 0. michauxii
{swanp chestnut oak), Q. palustris (pin 0aky), and
0. phellos (willow oak] as canapy species [K4PC,
TouliT. Young forests with thicket-like areas are
also present, Some of the community types noted

Table 12.  Mater quality suemary for
Madisonville West quadrangie, Values
dre given as average + standard devia-
tion (§ of samples) unless only one meas-
urement was taken,

Paramefer Jate S1te number
1 2
pH i9r03 --- 3.15
15810 .- 3.9
1982 3.79 + 0,17 {11} --.
Conductivity, 1980 - 2925
umhos /cin 1681 ——- 2466
1942 2227 v 685 (i) .-
Nissolved 1930 . -
Oxygen, my/} 1982 5.65 + 1.16 (8) ---
Suifate, mg/1" 1980 - 1600
1981 -—- 159
1982 685 + 130 {8} ---
Turbidity, NTU 1980 . .-
1881 - 46
1982 3.5 + 4.0 {11) ---
Suspended 1980 - 24
Solids, mg/} 1981 --- 43
1982 .- —--
lron, mg/l 1980 - 8.3
{dissolved) 1951 —-- 6,18
1982 5.9 « 3.0 (11} ---
Manganese, mg/l 1930 . 9.3
(dissalved) 1981 .- 3.64

1932 14.5 + 7.5 (9) ---

QISGS (1981).
¥ ONREP (unpublished data).
Cthis study.

agre Betula nigra (river birch) - A, rubrum,
Fraxinus pennsyfvanica {greea asn) - A, rubrum,
and L. styraciflua - A, rubrus (Site 1),

Fish and Wildlife. Refer to the Coiltown
guadrangte for-wildlife intormation about {lear
Creek Wetland. Three bird species, the pied-
billed grebe (Podilymbus pndiceps),  the Anerican
bittern [(flotaurns lentiyinosus), and the least
bittern (Taobrychys exilis] dare reported from
this quadrangle (ohPC, 1982). The Anerican
bittern and the least hittern are reported by
Branson et al., (1941) as Endengered as nesting
species in  Kentuchy. The pied-oilled grehe is
reperted as a4 Threatened species. All three
species require a wetland area for successful
nesting,
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Figure 21. Wetlands and surface mines of Madisonville Wast quadrangle.
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St. Charies

Hopkins Counly
Tradewater and Green River
Drainage Basins

Location,

The bottomlands of
fuaternary System

Geulogy and Coal Mining.
Cany TreeX are underiain Dy

alluvium of clay, siit, sand, and gravel, Sur-
face mining is present throughout the hills of
the 5t. Charles quadrzngle and 2djacent to Cany
Creek atong much of its length, There is 3 large
region of reclaimed and active surface mines in
the headwaters of several tributaries of the
Green and Tradewater Basins northeast aof St,

Abandoned surface mines are also found
quadrangle in

Charles.
in the south-central portien of the
the headwaters of Buffalo Creek.

”!QEELQQZ- fpen water areas were observed
tn July 1982 along Cany Creex (Site 1), a trib.
utary to the Tradewater River., This wetland s
prebably intermittently to permanently flooded,
Grubb and &yder (1972) reported a streamflow
range af 0.9 to 44 «cfs from February 1965 to
October 1967 for Cany Creek. They reported that
0.8 miZ of the 25.6 mi? itn the Cany Creek drain-
29e basin was strip mined, Mo USGS Streamflow
data are avatlable for Cany Creek,

Table 13, ‘Mater quality summary fur
$t. Charles quadrangle. Values are
given for single measurements,

Parameter Oate Site number
1 2
pil 19654 - 2.9
19a2b 3.2 .
Conductivity, 1965 e 3340
umhas /cim 1982 2100 ---
fissolved 1965 .-- .
Oxygen,mg/l 1982 5.5 ..
Sulfate, mg/t 1945 - 2080
1982 726 a--
Turbidity, HTYU 1955 --- 4
1982 6.52 -
Iron, mg/? 1965 - 54
(dissolved) 1982 6.10 ---
Hanganese, 1965 --- 22
mg /1 1982 .- ---
(¢issoived)

3Grubb and Ryder (1972},
Bthis study.

throughout the drainage basin of this tributary

of the Tradewater River system.

Hetland Vegetatian. Cany Creek ar Site |
Water Quality. Records of chemical analyses apens into a dead swamp containing some smal
of waters from the St, Charles topographic area standing dead timber {mostly Acer rubrum) . The
arg scarce, Grubb and Ryder (1972) and the open water 1is edged by stands aof dJuncus  sp.
present study in 1982 found evidence of severe (rush} and some smail willows. A narrow riparian
mining impact in Cany Creek (5ites I and 2 on forest lines the stream, which is dominated by
Table 13}. This is true for both the stream Salix sp, (willow), Liguidambar styracitlug
channet and the associated wetlands. Orange {sweetgum), Betula nigra Triver Birch), and Acer
sediments indicate high iron content of these rubrum {red magléj.
waters,  High acidity has yielded clear puols
with low turbidity, although dissolved substances Fish and Wildlife. Ko data are availabie
are high,  Sulfates are very high, implicating for fish and wildlife of the St. Charles quad-
runoff from surface mines which are located rangle.
MAP LEGEND
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Hlanson

Location. Hnpkins County
Pongd Hiver Sub-Basin of lreen
River Nrainage Basin

Geology and Coal Minkng.,  The brodd flood-
platns of  Jtter and ETk Creeks are underldin by
(lJuaternary Age alluvium of clay, silt, sand, and
gravel, Mo coal mining activity is evident in
the quadrangle, but severai gas and oil wells are
scattered throughout, Some surface mine activity
has beyun since 197% near Otter Creek in the cen-
ter of the quadrangle, Upland areas generally
contain Pennsyivanian Age shale (Kehn, 1963).

Hydrology. The streamflaw of Otter Creek,
from @ USGS station about 15 km (9.3 miles) down-
stream of Hanson {S5ite 1), was 0.0 to 1.7 ¢fs for
three readings from May to September |980. Otter
Creek and its adjacent wetlands then drain into
the Pond River, QOtter Creek and Elk Creek have
been channelized along much of their lengths.

Water fluality, The existing water quality
data Tor this topographic¢ area are from the USGS
monitoring station on Otter Creek (Site 1}. This
targe tributary of the Pond River drains the
major portion of the Hanson topographic area.
The data (Table 14) characterize Otter Creek as a
stream wlth relatively good water quaifity.
KDHREP {198l) analyzed Otter Creek in 1980 up-
stream of Site ] near the Pennyrile Parkway and
found stightly hinh values of iron and manganese
but Tow sulfate concentrations, Indicating lictle
mining tmpact.

Wetland Yeyetation, By far the must im-
portant 1and use in the Hanson quadrangie s

Table 14, Water quality summary for
llanson quadrangle, Values are given as
averaqe of two samples,

Parameter fate 5ite number
]

H 19802 . 6.8

Conductivity, 1980 314,
urhos /cm

Bissolved 1980 -—--
Oxygen ,mg/]

Suifate, mg/l 1980 50,5

Turbidity, NIU 1980 ---

Suspended 1980 102
Solids, mg/1

[ron, mg/l 1980 ) .35
{dissolyed)

Manganese, 1580 0.63

mg/1 (dissolved)

3usGS (1981).

dgricultyre,  Much of the once extensive bottom-
land forests have been cledred. Riparian vegeta-
tion is limited to narrow bands along the chan-
nelized streams, Acer rubrum {(red maple), Batula
nigra (river birch), and Salix nigra Thlack
willow) are comnon constituents of these communi-
ties. The isclated tracts of floodplain forest
are composed of the typical mixed hardwoods of
this region.

Fish and Wildlife. Ho data are reported fur
tish and wildlife in tne wetlands of llansan quad-
rangie. .
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Malisonville Last

Location., Hophins Counly
Pand River Sub-llasin of Green
River Drainage Basin

Geology and Coal Mininn, Flat Creekx Wetlaml
(5ite 2] 7s Tocated in the Flat Creek floadplain
in eastern Hopkins County,- These lowland aroas
are underlain with Quaterndary Age alluvial clay,
s11t, sand, and gravel, Soil associations in the
battomlands are: Belknap-Waverly, Karnak-McGary-
Belknap, Stripmine-Frondorf, &nd  Zanesvills-
Frondorf-Belknap (KNPC, 1980).

Much of the area has been drastically
thanged by surface mintng.,  KNPC (1941) reported
that most of the easfly exploited coal resources
of Flat Creek have been mined, and that cgal
mining will Tikely dectine in this area. HOw -
ever, past surface mining actfvities have altered
drainage characteristics and left many water-
filled pits (KNPC, 1981).

Hydrolagy.  XKPC (1980) reported that Flat
Creek ﬁet and (Site 2) in the Pond River Basin
has a permapently flooded water regime and is
affected by surface mining, The drainage of Flat
Creek has been altered by water reservairs that
were created by surface mining activity. Stredm-
flow of flat Creek near Madisonville (Site 1)
ranged from 0.0 to 15 c¢fs for four readings from
March to September 1980 {USGS 1981}. Flat Craek
and tts tributaries have been channelized far
over 20 years,

Water Quality. Several water quality sur-
veys fiave Been conducted on the main stem of Flat
Creek (Mclemore and Young, 1976; KONREP, 1981:
USGS, 1981},  Accarding to KHPC (1981), these
Studles reported extremely low pH values {less
than 4,0} and, as in the West Fork Pond River
(see Graham quadrangle), there was a tendency iar
sulfates and conductivity to increase at laow
flow., Water quaitty data (Table 15) characterize
Flat Creek {Site 1) as extremely acidic and high
in dissolved metals, such as iron and mananganese,
The data presented by KKPC (1980, 1941) iadicate
that the wetiand adjacent to Flat Creex ({Site 2}
fs greatly influenced by mine drainage, This is
demonstrated by elevated sulfate, conductivity,
and hardness values, although the pH reading was
well above neutral. Orange ochre precipitate was
also reported to occur on the substrate of Flat
Creek wetlands.

The open, shrubby wet.

Wetland Vegetation,
hottomland

{3ite ] 15 surrounded by a

land

Teble 15. Woler qudality  Summary for
Madlsunville Cast  quatrangle, Yalues
are given 4as averaye + standard devia-

tien (# of Samples) “ualess anly one
medsurement was taken,
Parameter Nate Site number
1 2
pH 19804 3.4+ 0.16 (3} -
19819 - - 8.5
Conductivity, 1980 2123 + 531 (3) .-
umhaos /cin 1981 .- 2256
-NDissolved 1980 e -—--
Oxygen,mg/1 1981 “.- 9.1
Sulfate, mg/l 1680 1130 + 322 (1) ——
1981 - 650
Turbidity, HTU 1980 .- -—--
1981 - 4,8
Suspended 1980 25 + 7 (2) -—
Solids, my/1 198] L 0
Iron, mg/1 1980 5.5 + 0.5 {3) -
{disselved) 1981 - —--
Hanganese, 1980 13.97 + 4,31 (1) -
mg /) 1981 -— .-
(dissalved)
3YSGS 1981,
BrneC (1981).
forest composed of Acer rubrum {red mapte),

Betula nigra (river biTeR], "Liquidambar styraci-
ud (sweetgum), {uercus macrocarpd (bur ogak),
and 1JImus rubra {sTippery eTmj. Understory dom-

inants  and wetiand shrubs  are Cephalanthus
occidentalis (buttonbush), Retula Tnaigra, and
sailx nigra {black willow) Saururus cernuus
(Tizard tail} is the dominant herbacaous plant

and is associated with various sedges, pondweeds,
and pond lilties (KNPC, 1980}, The Swamp contains
standing dead timber in water about [ meter (3.3
ft.) deep.

A large tract of bottomland hardwood forest
is contained in the White City Wildlife Manage-
ment. area {Site 3). However, mining is now
taking place in the area,

Fish and Wildlife, The macroinvertebrates
from the Flat Creek Wetland are represeated most
abundantly by the Odonata (dragonflies} as re-
ported by KNPC (1981). TYhey also noted that
Retzer (1980) reported only the flier (Centrar.
chus macropterus) as a fish species from Flat
Creek.

Bthar fishes reported in the Madisonville
East quadrangle are listed in Appendix £,
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Nortonyille

Location., Hopkins dand Christian Counties
Pond Hiver Sub-Basin of Green
River Nrainaqge Rasin

Gealagy and Coal Mining, The wplands are
underlain by sandstone, siltistone, shale, )ime-
stane, codl, and underclay of Middle Pennsyl -
vanian Aqe.,  Extensive faulting hds divided the
quadrangte into predominantly Carbandale For-
mation to the north and Tradewater Formation in
the south, The stream channels and broad flooa-
plains are alituvial deposits of the Quaternary
Age, compused of clay, silt, sand, and gravel,
Coal has been both deep and surface mined
throughout the quadrangle for abaut 100 years,
Three larye mines are currently active, and Sig~
nificant coal reserves remain (Palmer, [968),

Hydroloagy, Low-flow of Drakes Creek near
Hhice_g ains %Site 1} ranged from N.0 to 1.9 cfs
for 3 measurements from June throwgh August 1980
(UsGs, 1981). Streamflow ranged from 0.0 to 150
for 4 weasurements during the perigd March to
September 1980, These data indicate severa Fow
flow fa the summer and relatively dramatic spring

floading. Orakes Creex Wetland (Site Z2) ana
Pleasant Run Wetland (Site 3) were estimated to
be intermittently flooded, although staendiag

water (0.5 to 1.0 ft.) was observed at the Orakes
Creek Site fm July 1982,

Water Quality. Surface waters of the lor-
tonviTTe topographic area are degraded by surface
mining, This is espectfaliy true in the northuas-
tern  half and southeastern portion of ‘the quad-
rangle. Samples taken from Pleasant Run {Site 3)
near its confluence with Drakes C(reek indicate
the impact of surface mining. Hater (uality
(Tahle 15} has low pH and hign dissalved iron and
sulfates, all characteristic of mine drainage.

Water quality data (Table 16) from Drakes
Craek {Site 1) are much like thase of Pleasant
Run, Ali parameters indicate sevare effects af
coal mine runoff. Additiondal wetland areas
assoctated with Drakes Lreek are located in the
northeastern corner of the quadrangle and along
the Mestern Kentucky Parkway. These, tco, are
likely affected by surface mining. Those along
the Parkway contain dead trees, and sowe iron
precipitate ts evident. Long Pond, a larye wet-

Table 16. Water yuality sumaary for
Hortonyille quadrangle. values are
given as average + Standard deviation

(# of samples) unlgss only ane measure-
ment was taken.

Parameter Date Site number
1 3
pl 19504 3.97 + .67 (1) an-
19820 < 2.9
Conductivity, 1980 1253 + 798,6(3) R
urhas /cm 1952 - 54010
Dissolved 1980 .- “--
Dxyqen,mg/l (982 .- 6.5
Sulfate, mg/1 1940 600 + 386 (3)  ---
1982 —a- g22
Turbidity, KTU 1980 ——- .-
1952 ——- 0.25
suspended 1a8n 23 + 2,16 (3)  ---
Solids, mg/l 1642 - ——-
lron, mg/l 1980 6.17 + 5.6 {3} ---"
{dissolved) 1582 v 4,5
Manganese, 1940 7.47 + 5.5 (3) aaw
my /i 1982 - -

(dissalved}

dSGS (1981),
this study.

McFariand Creek
the quadrangle

seen in 1980 on Grays RAranch of
in  the southeastern corner af
(XDNREP, 1981},

and i1ts
hardwood

Wetland Vegetation, Pleasant Run
tributaries flow througn  bottomland
forests in the Noertonville guwadrangle, Twd COT-
munity types were noted. A temporsrily flooded
bottomland forest along on  intermittent stream
(Site 1) is dominated by a young Acer rubrun (red
maple)-B=tula nigra (river birch) communtty,
fcer rubrgm, Liguidamhar styraciflua (Saeetgum),
Nuercus phellaos (willow o0ak]), and Salix nigra
{bTack wilTow) are the canopy species Gf 4 Semie
permanently flooded forest (Site 2). Cepnalaa-
thus occidentalis (buttonbusn) domindtes the un-
derstary, while fJuphar advena {spattardeck) and
Sdururus cernnus  (lTizard Lail)  daminate the
herbaceous Tayer. A small portion of the bottom-
land hardwond forest aloag frakes Creek s
tncluded in the White City Wildlife Manayement
Area {Site 4).

wildlife

land in the extreme northeastern corner of the Fish and Wildiife, o fish and
yuadrangle, is discussed in conjunction with the data are availahte for the Nortonville quad-
Graham nuadrangle. Significant mine drainage was rangle,
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SaLramentg
Location. Mclean, Hepkins, and Muhlenhery

Counties

Pond River Suh-Hasin of Green

River Dratnaye Basin

Geoiogy and Coal Mining. The #loodptain of
the Pond River Ts underlain by alluvial gnd
facustrine deposits of clay, silt, sand, and
gravel from the Pleistocene and Holocene Series
of the {juaternary System. The dominant soii
association 1s Melvin-Karnak-McGary (Cox, 1980).
No surface coal mining is seen in this quad-
rangle,

Hydrology, The floudplain bottomlands of
the Pond River are characterized by an intermit-
tent hydroperiod and a relatively unaltered
flooding regime {XNPC, 1980},  Streamflow of the
Pand River near vandetta (Site 1) ranged from 188
to 5150 ¢fs for seven readings from dctaber 1979
to July 1980 (usGs, 1941y,

Water Guality, The Sacramento topographic
dred 79 bisacted by one of the major drainage
channels af the Western ¥entucky Coal Field, the
Pond River, Data from the USGS monitoring
station on the Pond River (Site 1) characterize
it as having relatively good water quality with a
tendency to dilute acidic rungff (Table 17}.
Poor water quatity episodes cccur in  the Pond
River from time to time, Specific conductance
and fron values; however, range above average
throughout the year, demonstrating the constant
influence of surface mines upstrean.

Wetland Vegetatfoa, The Pond  River flood-
plain répresented an excellent example of bottom-
- land  hardwood forest, An Acer saccharinum

{silver maple) community dominaled the 1ower ter

race wWith Platanus occidentalis (sycemore) as an
assaciate species,  The upper terrace of the
floodplain was composed of a Liquidambar styraci-

Table 17. Water guality summary for
Sacromento quadrenyl e, Vatues are
given as average + standard deviatian

{# of samples).

Parameter Date Site number
i
pH 19an9 6.9 + 0.02 (7}
Conductivity, 1980 618 ¥ 276 (7)
umhos fcm -
fissolved 1984 .-
Oxygen ,my/]
Sul fate, mg/1 1580 254 + 144 {7)
Turbidity, NTU 1980 “<-
Suspended 1880 0.6 + 32,1 (7)
Solids, mg/l -
[ron, mg/| 1980 0.20 + 0.36 (7)
(dissolved})
Manganese, 1940 T.dd + 1,13 {7}

my /i
(dissolved)

3YsSGS (1531).

Flug {sweetgum) community with Carya cordiformis
Teitternut hickory), Carya spp. {other hicxo-
ries), and Quercuys spp. [0aks) as 4dssociate spe-
cles, Laportea canadensis (wond nettie) was the
dominant™ herbaceous plant in  both commgnitias,
Most of the bottemiand forests near Site 2,
though evident on the 1979 aeriat photos, have

since been destroyed Ly logginy (KNPC, 19HD).

Fish and Wildlife, One mammal, the meadow
Junping mguse (Zapus Hudsanius), is reparted from
the floodplain™ af the Fond River near Site 2
{KNPC, 198M). This species is qiven Undetermined
stdtus by Hranson et ab, (1941}, indicating the
need for more informdtion gbout its accurrence in
¥entycky.
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Mitlport occurs in the extreme scuthwestern coraer of the
Miilpert quadrangie. Water quality of this area
is discussed in the narrative of the Graban quad-

Location. Muhlenberyg and llopkins Countigs rangle. The Flat Creek wetlands lie glony the
T Pond River Sub-Basin of Grees western border of the Willport qguadrangle and
River Drainage Basin into the Madisonville East quadrangle; they are
discussed in the Madisonville East narrative,
Geoloyy and Coal Mining. To the southeast ¥DHREP (1981} reported slightly wlevated
of the Pord River, the topeqgraphy is hilly, while values of tron and manganese in Log Creek, a
to the northwest, the Ffloodplain gently slopes tributary of the Pond River in the bnorthern part
upward, The floodplain of the Pond River s ex- of the quadrangle, but no mining impact was indi-
tremely broad with land uses of agriculture, min. cated,
ing, and bottomland forest; and it 1is underlain
by Quaternary Age alluvial and lacustrine de- Wetland Vegetation. Extensive tracts of
posits of clay, silt, sand, and gravel. Extens bottomiand nardwood forest have been clearad for
sive deep and surface coal mining Hhds occurred ‘agriculture or surface mined in the Pond River
for many years throughout the Milliport quadran- basin, Some masophytic forests have been inun-
gle, and large reserves still remain (Franklin, dated in the last 10 years due to the collapse of
1973). deep mine shafts in the northwest section aof the
quadrangie, Site 1 is a bottomland forest in the
Hydrology. This quadrangle incluwdes part of midst of marshes creeted by the cellapsed shafts,
the Pond River, which is discussed with the The marshes are charactarized by monatypic stands
Sacramento quadrangle, and the Flat Creek Wet- of Typha latifolia (common cattait) and Phrag-
land, which is discussed in the Madisonville East miles communis  (giant reed). The bottomland
quadrangle. Cardweli Wetland (Site }) is an in- forest ~1s dominated by Liguidambar styra.iflua
termittently flooded wetland that is affected by (sweetgum) with Acer rubrum (red map 2y and
deep mining, Fraxinus pennsylvaniza {green ash} as associates,
The canapy 15 closed and trees range fram A-46 om
Water Quality. Ho water quality monftoring {3-18 inches) in dianeter, The understory is
stations on the Pond River are located within the dominated by Celtis occidentalis {hackderry).
confines of the Millport topographic area. The marshes centdin standing dead timber of the
Minfng §s prevalent in the western sections, and forest canepy species,
mine dralnage 1s suspected to enter the Pond
Rlver and 1ts wvarious tributaries, Proximel Fish and Wildfife. No data are available
water quality data on the Pond River may be for Tish and wiTdliTe in wetlands in Mitlport
ohtained from the Sacramentg quadrangle discus- quadrangle. See narrative with Sacramento quad-
sion. A small portion of Leng Pond Wetiand rangle for Pond River bicta.
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Figure 27. Wetlands and surface mines of Millport gquadrangle.
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Grafam

Location, Muhlenberqg, Hopkins and Christidn
Counties .
Pond River Sub-Basin of Green
River Drainage Basin

Geology and Coal Mining. All bottomlands in
the Pond Aiver wWatershed are underlain by Quater-
nary System afluvium of clay, silt, sand, and
gravel.  The soll association at Site 6 s
lanesville-Frondorf-Weikert, at Sites 1 and 3
Melvin-Karnak-Mchary, and at Site 2  Belknap-
Waverly {Froedge, 1980, Cox, 1980; Kehn, 1958).
Coal 1s deep mined near the upper reaches of the
West Fork Pond River and surface mining is appar-
ent near Long Pond (Site Z} and the Pond River
(Site 3),

Hydralogy. Llong Pond (Site 2), a4 wetland
adjacent to the Pond River, is permanently
fiooded (XNPC, 1980). Thompson Creek Wetland
(Site 4) was observed to have 0.5 to 1.0 feet of
standing water in July 1982. The Graham quad-
rangle also includes part of the flogdplain wet-
lands of the Pond River at Jarrels (Creek (Site
§}.  Both Jarrels Creek and Thompson Creek have
been extensively channelized for at least 20
© years,

The West Fork of Pond River has several d4d-
Jacent wetlands {Site &) that are intermittently
flooded,  Apprbximately 3% of the stresm chaane!
near these wetlands has been impgunded (XHPC,
1980, 1981). Streamflow for the West Fork meas-
ured near Apex (Site 9} ranged from (0,0 top 454
cfs for four readings from March to September
1980 {(UsS&S, 1981)., This indicates bolh major
flonding and Tlow-flow conditions on this streem
during the year, Streamflow on the East Forkx of
Pond fRiver (Site B8) averages 269 c¢fs {USGS,
1981}).

Water Quality. Water quality of long Pond
{Site 2V,” tocated along the narthwestern corner
of the Graham quadrangle, has not been invest-
igated wuntil recently, The data (Table 18)
suggest some mining influence on both Pand River
and Long Pond (KNPC, 1980, 15981},

Data from Thompsan Creek {Site 4}, located
in the north central section of the Graham topo-
graphic area (Table 18), fndicate a surface water
highly degraded by surface mine runoff. The

Table 18, Hater quallty suwnary Foyr
Graram quadrangle. Values are given as
average + standard deviation (# of sam-
ples) wunless only one medsurement was

taken.

Parameter late ~ Site number
Z 4 9

pH 19808 -.. .. 7.1 +0.29 (1)
19818 7.0 --- 7.5
1982¢ ~-. 3.2 -—e

Conductivity, 1580 ---  --a 302 +8 (1)
umhos fcm 1981 700 --- 5Ts
- 1982  --- 1300 -
Disselved 1880 --- .- --=
Oxygen,mg/1 1981 3.4 --- 3.0
1942 .-- 4.7 .-

Sulfate, mg/l 1980  .--  -oc 48,3 #15.7 (3)
1381 160 --- Teo
1982  --- 459 ---
Turbidity, NTU 19B0  --. . .-
19g1 46 - 37
1982 --- 1.5 -—-

Suspended 1980 === .- 88,5 +13.5 {2)
Solids, mg/1 1981 100 --- Too
1982 e aa -—-

{ron, mg/l 1980 --= -=- 0.086 +0.073 (1)
(dissolved) 1981 -e-  a-a -
1382 --- 2.0 -

Manganese, 1980 «--  --. 0.53 0,06 (3)
mg /1 1981 --- --- ---
(dissolved) 1982  ae-  --- ---

asas (1981},
bxhpC {1981),
Cthis study.

substrate of this area was brightly colored with
iren floc. The West Fork of Pond River (Site 9)
has been andalyzed by Mclemore and  Young (1976),
USGS (14980, 1981}, and KNPC (1981). The data
indicate decreasing flow in the sumner months
with a concomitant rise in conductivity, sel-
fates, hardness, and alkalinity. Surface mining
seems to have influence, although not too severa,
on the West Fork Pand River,

Water quality data for Halls Creek, a tribu-
tary of Jarrels Creek in the southeastern corner
of the quadrangle, indicate a0 mining impact

" {KDHREF, 1981).
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Hetland Yegetetion, The bruad floodpldin of
the Pond Hiver system  Supports many boblumiand
hardwood communities, Site 7 is a second-qgrnwth
floodpiein forest iacluding an Acer nequndo (box
elder}-A, saccharinum  {silver mapTe]-Fiatdanus
occidentalis  [sycamore)-Liquidambar styraciflna
{sweetqum)  comnunity and a Liquidashar styraci-
flua -fluercus spp. (oaks) comsunify. Gite O 15 @
Rarrow riparien forest containing typical flood-
plain species. The bottomlands beyond the banks
have been cleared for agriculture. Site 3 is an
extensive second-growth forest with a semi -
permanently flooded slouyh, The slough contains
oniy Populus heterophylla {swamp cottonwuad) as a
cancpy SpPecies with a dense understory of Cepha-
lanthus occidentalis (buttonbush). The TTood-
plain forest of Pond River (Site }} has been
hedavily ‘lagged in recent years and is
with Rubus sp., Smilax sp, (greenbrier), and
Toxicodendron radicans (poison ivy). Bafore
¢learing, typicai floodplain species were pre-
sent, long Pond (Site 2), an oxbow, and sur-
rounding second-growth forest, includes Acer
rubrun (red maple), Betula nigra (river birch),
Fraxinus pennsylvanica ([green ash}, Liquidambar

styracifiua, Platanus occidentalis, opulus
heterophyTTa, Quercus lyrata, (overcup 0ax), ().

alustris, {pin 0ak], and 1}. phelios (willow oak}
In the overstory. The open ~areas Of water sup-
port a variety of shrubs, emergents, and fleating
vegetation (KNPC, 1980, 1981}). Site 4 is a dead
tree swamp with dead Acer ruhrum angd Ketula nigra
saplings, Cephalanthus occidentalis, and Leersia
oryzoides (rice cut grass) in water from 0.9 to

now - choked

L1

1.5 feet deep. An coen goal pit o just upstream
has probably contrivuted to the condition of this
wetland,

fish and Wildlife, Major macroinvertebrate
taxa from the Uest Fork of the Pond  River {Sitz
9) include a mayfly (Stendcron iaterpuncltatum),
and a stonefly {Acroasuria evoluta), The steed-
color shirer {Hotropis whipplei}, bluntnose min-
now {Pimenhales notatus}, and stripe-tail darter
(Ethegstoma xennicotli) comprise the mast abun-
dant fish species from this area (KNPC, 1931).

The Long Pond Wetland (Site 2) macroinverte-
brate fauna is dduminated hy true bugs {Hemip-
tera}, draganflies (0donata), and beetles
{Coteoptera} (KNPC, 1981). Comnon fish spacies
reported by vAPC o {1981) include two species of
shinger (Motropis emiliae and N, Fumeus), the
blackstripe topminnow JFuadulus nptatus), and
the brook silversides ([Labidesthes siceulus).
Several fish of interest are found in this arua
in¢cluding the spotted sunfish {Leponis puncla-
tus}, the hluntnose darter (Etheostomd chloro-
somum), and the orangethroat darter (LLheoSEoTa
spectabile) (KNPC, 1982). The cypress mianod
{Fyboqgnathus hayi), listed as & Threatened spe-
c7as by Branson ef al. (1981}, is also found in
Long Pond. The river otter (Lutra canadensis)
has also been reported in this area (KHPC, 1982).

Other fish species reported from the Graham

yuadranyle are listed in Appendix C.
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Livermore

Mctean and Muhteabery Counties
Pond Hiver Sub-Basin of Green
Rfver Drafnage f#lasin

Location,

Geoloay and, Coal Mining. Floodplain  wet-
lands, stream channeis, and Lhe lewer slopes of
stream valleys are underiain with Quaternary Age
alluvial and lacustrine deposits of clay, sitt,
sand, and qravel. Uplands through much of the
watershed contain sandstona, shale, siltstone,
coal, and underciay af the Pennsylvanian Age Lis-
man and Sturgis Formations., Only a few surface
mings occur in this gquadrangie, and, except for
thase near Buttonsberry, are small in size, The
Melvin-Karnax-McGary soii  association dominates
the lowlands. The soll fs primarity Karnak silty
clay which has a high water holding capacity,
deep root zone, low organic matter content, and
high natural fertility (KMPC, 1981).

Hydrology,

centains 3 small portion

major drainage c¢hannel of
Coal Field. A complete

maintained by the USHAS at Calhoun, which lies
less  than five miles (8.5 km) downstream from
Livermore, Kentucky, This quadrangle includes
part of the Cypress Creek Wetland which is dis-
cussed with the Central City West guadrangle.

The Livermore topographic drea
of the Green River, a

the MWestern Kentucky
monitoring station is

Hater Quality, Water quality data {7able

19) oF the Green River at Calhgun (Site 1} indi-

cate a rather silt.laden river with good capa-
bility to dilute surface mine rungff received
from upstream. The other mdajor stream area in

the Livermore quadrangle is Cypress Creek. This
tributary of the Pond River hes been monitoered
extensively for water quality characteristics dus
to the large number of wetlands which are associ-
ated with it, Stnce the Central City West quead-
rangle contafns the most heavily studied part af
Cypress Creek wetlands, reference should be made
to that quadrangle narrative. One sample, taken
by KDNREP (unpublished data) fn 1982 from Cypress

Creek at vicker Bridge (KY 8i) in the northwes-
tern corner of the quadrangle, indicates mine
drainage even in the lower reaches of Cypress
Creek.

Wetland Vegetation, Agriculture is the pre-
duominant Tand use in the Cypress Crewk watershed
rorth of KY 70. The once extensive wetlands near
Black Lake {Site ?) have been mostly converted to

Table 19,  Waler queiity
Livermore quadrangle, Yalues

sumnary for
are given

#5 averdge + standard deviation {s of
samples), —
Parameter Date STte aumber
1
pH 1980 1.7+ 0.03{8)
Conductivity, 1940 289.25 ¥ 47,79 {8)
umhas fem -
Nissolved 1980 ——-
Oxygen ,mg /1 ’
Sulfate, mg/1 1980 39.38 + 3.34 (&)
Turbidity, RTU 1980 R
Suspended 1980 68.7  + 34,19 (10)
Solids, mg/1
lran, mg/} 1940 1.025 + 0.0004 (A)
(dissolved) -
Manganese, 19R0 0.117  + 0.05 (7)

mg /1 {dissolyed)

dUsGS (1981},

farm land. The wetland forest altong Cypress
Creek (Site 3) is contiguous enly north to the
Muhlenberg-Mclean County line, Dredge spoils an
both sides of the channelized stream support Acer
rubrum {red maple}, Retula niqra (river oirch],
Fraxinys spp. {ashes], U[fquidambar styraciflua
{Sweefgum}, Platanus accidentalis {sycamare],
OQuercus spp. (03aks], SalTx nigra {black willow},
an mus rubra (slippery elm). Hixed swamp
forests Dehind the levees are compased of Al
rubrum, B, niqra, Frasinus sp., Posulus hetero-
phylTa (?wamﬁ‘fﬁftunnuud]. Buercus palustris (pin

ook}, and Taxodiuwn distichum {bald cypress).
Impounded areas with water about } m (3 feet)
deep ere  usually composed entirely ot 1.
distichum with dead broad-leaved deciducus trees
scattered, Limnohium sponqia {frog's ait], a

Kentucky Threatened ptant, and Utricularia qibha
(humped biadderwort), & plant of Special Concern,
are fgund in o shallow swamp {Site 4) in Rlack
Lake Bottoms (KNPL, 1982},

Fish and Wildlife, Few fish and wildlife
data are available for this quadrangle. The
slenderhuad darter (Percina phoxocephala),

Special Concern fish, and Sampson’s pearly mussel
{Epiobiasma sampsoni), an Endangered species, are
reported in the Greea River near Livermare {KHPC,
1982).
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Central City Vst

Lacdation. Muhlentery and Uhio Counties
Pond River Sub-Basin of Green
River Nrainage Basin

Geology any Coal Mining, Floedplains, wet-
lands,"and streda channeTs in this quadrangie are
underlain by atluyial and lacustrine fdepnsits uf
ctay, silt, sand, and grave! from the fluaternary
Systenm, Uplands in most of the Cypress Creek
witershed contain sandstone, shale, siitstone,
¢oal, and wunderclay of the Pennsylvanian Age
Lisimdn Farmation, The south and southwest por-
tions of the watershed are underlain by the
Carbondale Formation, South of KY 70, the land-
scape 15 dominated by surface mining.  Humerous
coal heds have been deep and surface mined,
notably, the ftes. 9, 11, and 17 beds. The lar.
gest recoverable reserves remaln in the No. 9 bed
(Palmer, 1969).

Hydrology., Cypress Creek and its associated
wetlanés comprise the major aguatic habitat with-
in  the Central City West quadrangie. Cyprass
Cresk flows to the sorth through Livermare topo-
graphic area and into the Pond fiver near Cal-
houn, HNinety.seven per cent of the stream chan-

_nels along Cypress Creek and Little Cypress Creek
were altered by channetization (KHPC, 1981},
Hydrologic data are available from several sta-
tions. Streamflow of Cypress Creek near Calhoun
averages 247 <fs ang ranged from 4.4 to 2073 cfs
in 1980. Streamflow of Cypress Creek near Cen-
tral City (Site 4) ranged from 14 ta 34 cfs from
March to Septesber 1980, Little Cypress Creek
near Central City (Site 3} ranged from 4 g 27
<fs for March to September 1980 (USGS, 1980).

Water Quality. Water guality data from
Cypress Creek Rave been collected by USGS (1940,
1981, Axon (1980), KHPC {1981}, KDNREP (1981),
and Mitsch et al. {1982). This drainage basia
has been degraded by surface mine runoff, and
recent data indicate a continuation of this prob-
lem, Water quality data are presented for four
sites along Cypress Creek [Table 20). Three sam-
pling sites on Cypress Creek have been monitored
in the present study: at the KY 70 bridge ia the
western main channel ({Site 4); just west aof Cen-
tral City on Little Cypress {reek {Site 3); and
at the KY 81 bridge (Site 2). A permanently
flooded cypress wetland (Site 1) adjacent to
Cypress Creek has also been monitored,  1J5GS

[Tu4Ll} data frum Sites 3 and & and  KHIC {1v41)
data from Site 2 are also presented in  Table 20,
EDNREP [1981) found the “"highest recorded values
for specific conductance, sulfates, idron, and
marydnese  in the Green River Hasin® on Little
Cypress Creek at the Westarn Kentucky Parkway.

Analyses indicate a definite and continued
tafluence of surface minfng on the Cyprass Creek
watershed.  Although pH values are relatively
neutral, elevated levels of conductivity, sul-
fate, and metals continue to occur, The watland
dreas adjacent to Cypress Creek may be acting as
sinks for mine wastes. Differences between the
1980 and 1981-82 data indicate a slight imprave.
ment in water quality, Major problems in Little
Cypress Creek ‘inciude siltation, sewaye, and
urban  runoff fram Central City (KHPC, 1980,
1941},

Hetland Yegetation, The Cypress  Creek
watershed Tncludes extensive wetlands which lie
adjacent to Cypress and Little Cypress Creeks. A
number of community types are evident 1in the
wetland system, large Typha {cattail] marshes
are evident in many areas {e.g., Site 4). A
narrow band of riparian forest lines the.streams,
This riparian forest (Site 5) is dominated gen-
erally by Acer rubrum (red maple}, Hetuta ninra
(river birch], “and/ar  Fraxinus penasylvanica
{green ash). Common associated species dre
tiquidambar  styraciflua  {sweetgum), Populus
heteropnylTa {swamp  cottonwocd}, Salix nrgra
TETEEF‘_%TTTow], and Ylmus americana  [raeierican
elm}. Mized swamp Torests [5i1te 5) may also
occur  tncluding A, rubrum, B. nigra, Carya
taciniosa {shellbark hickory), L. ovata [shaghark
hickory}, L. styraciflua, Plafanus cocidentalis
(sycamare), Populus heterophylila, Guarcus Tyrata
{overcup oak], 0. palUstris (pin o0ak), Taxodium
distichum [bald cypress), and Ulmys americana

TKRPT, T580).

[n deeper swamps behind the stream levees
(e.9., Site 1), stands of Tdaxodium distichun
often occur, Many of the swemps are tog deep to
support other trees, but some of the swamps in-
ctude 3 sparse understory of A, rubrum, 8, nigra,
and Fraxinus profunda (pumpkin ash).  Tephalan-
thus gccidentalis {Buttenbush}, [tea Virqinica
{Virginfa-willow}, HNuphar advena (spatterdock),
and Potamoneton sp. (pondweed] are often present.,
KHPC E]ggi reported the following wetland

species found at (ypress Creek as rare or

,infrequant  in Xentucky: Hikania  scandens
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fabiie 20.

Waler gudlity swmoary fur Lentral Lity dest quadrangle,

r Values are qiven as dverayge +
standard deviation {§ of samples) uniess.only one megsurement was taken, -

Parameter Date Site number
[ 2 3 {
pH 19404 - a- 7.42 + 0,17 (4} 7.45 + 0,29 {4)
10810 --- 7.5 oo .
1982¢ 6,91 » 0.37 (11)  6.97 + .01 (11)  6.99 + 0.02 {11)  6.95 + 0.02 (11)
19824 o Sl g 70
Conductlvity, unhos/cm 1980 .- .- 3585 « 1113 {4) 2454 » 632 (4)
1981 - 2654 - -
1982 1835 + 633 (11} 1172 + 614 {9} 2275 + 1412 (11) 2290 + 550 (11}
1982 -e- -=- - 2284
Gissolved Ozygen, mg/] 1981 - 4.1 - —_—-
1942 6.0 + 3.5 (10) H.0 + 2.5 (i) 9.8 « 1.7 {11) 5.7 ¢ 2.7 (10)
Sulfate, mg/l 1940 - - 1975 + 630 (4) 1542 % i3t {a)
1981 - BOO - -=- .
lagz 374 + 226 (9) 516 + 133 (9) 680 + 121 (9) 04+ 101 {9)
1982 - -- . 1475
Turbidity, HTU 1981 - 21 .- ---
1942 2.5 + 1.7 (11) 1.6 + 1.3 (11) 6.4 « 3.6 {11) 1.6 = .8 (11)
1982 - - - 2.y
Suspended Solids, mg/l 1980 —.- ——- 29 +7 (4} 13 + 8 (4)
1982 --- --- . H
[ron, mg/l 1980 —-- .- 0.80 + 0.13 (&) 0.27 + 0.34 {4)
(dissalved) 198z 0.64 » 0.32 {11} 0.80 + 0.13 (4} 0.70 ¥ 0.02 (11) 0.61°% 0.15 {11)
1982 - - I 0,52
Manganese, mg/! 1980 - —- 2.9 + 1.3 (9) 2.5 + 2.0 (4}
{dissolved) 1982 1.1+ 0.9 (9} 1.1+ 1.3 (9) 3.8+ 0.5 {9} 4.0% 2.1 (9)
1942 - - S 0,72

SGs {1981).
ERPC {1981},
Crhis study,

KDHREP (unpublished data).

{climbing hempweed), Paspalum  fluitans (lens
grass}, Sparganium androc Tadum [bur-reed}),
Triadenium  tubuTosum  {marsh-St. John's-wort),

Woodwardia arenlafa {netted

upsis miTiacea {sodthern wild rice),

chain-fern), 2Zizani-

and Tircodon

verticillatus (swamp loosestrife).

Fish and Wildlife, The

tebrates
Cypress
{beetles),
{true bugs).

Creek
Diptera (true
Fish of

reported by KHPC (1980, 1981}
tnclude

flies),

Special Concern

Wetland

abundant macroinver-

from the
Coleoptera

recorded

from this area include the banded pygmy sunfish

{Elassoma

zonatum) and the

slenderhead darter

and Hemiptera

{Percina phoxocephdla)d.

nined status, the lake

One species of Unleter-
chubsucker

{Erimyzon

sucetta), is dlso found hmere (£HPC, 1980, T95¢).

One

Threatened

{Sylvilagus .aquaticus), is

area.
the

mamnai, the swamp

reported

rabhit

tram this

Three bird species of Undetermined status,

great

blue

heron

(Ardea

herodias), red-

shouldered hawk (Buteo lin2atus), and marsh hawk

(Circus cyaneus), occur here as well

aT., 1980; KnrC, 1982).

Additional

listed in Appendix C,
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Greenvilie
= e

Location, Mohlenbery County

Pond River Sub-Hasin and the

Green River Orainage Basin
Geology and Coal Hining. The uplands of the
Greenville quadrangie are underiain primarily by
Middle Pennsylvanian Age  sandstone, siltstone,
shate, limestone, coal, and underciay of the
Carbondale and Tradewdater Formatigas, Stream
channels and floodplains are composed of (Quater-
nary System alluvium of clay, silt, sand, and
gravet, Coal, gas, and oil are importdnt mineral
resources.  Coal has been mined mostly from the
aorthern section of the quadrangle since the late
1800s. However, mest  of those large mines have
been abandoned or are inactive as reported by
Xena {1971). Recent mines, not shown here,
have started west of KY 171 in the central and
southern part of the guadrangle.

Hydralogy. This quadrangle includes the
waters of Cypress Creek and -Little Cypress
which are discussed with the Cestral City
Caney Creek, Sandlick Creer,
tributaries of the Green River
are extensively

head
Creek
West Quadrangle,
and  Pond {reek,
which appear in this guadrangle,
-channelized.

Little water quality infor-
mation  fs availanle for streams  and  wellands
witnin the Greenville quadrangle, The narthern
portions of this area, north of Greenville tosn-
ship, are drained by the headwaters of Cypruess
and Little Cypress Creeks and are heavily mined,
Discussion of water quality of the Crpress {reek
hesin is contained in the Central City West quad-
rangle narrative,

Water Quality.

from Y82 for
mine drainage
dissolved man-

Unpublished data by KDHREP
Caney Creek (near Sites i) fndicate
with high sulfates (331 mg/1) and
ganese (2.2 mg/l},

Very few wetlend areas
vccur in - the Targely upland Greenville guad-
rangle. Small  patches of riparian forest are
found along Caney Creek {Site 1) and Pand Creex

Hetland Vegetation.

(Site 2),  These forests contain typical flood-
plain species including Acer rubrum (red maple),
A. saccharinum (sitver mapTe), Betula nigra

Triver birch),  Liquidamdar styracifTua {swoet s
gum), Platanus accidentalis (Sycamora], and Salix

nigra (black wiTTow),

Fish and Mildlife. tHo Fish and wildlife
data are available for this quadrangle, Yefer to
Ceatral City Mest quadrangle for species in
Cypress Creek watershed,
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Elllld] i ti

Location, {hio, Mclean, and Muhlenbery
Counties
Green River Drainage Basin

Geolegy and Coal Mining, The broad floud-
plains of the FRough River are underlain by
Quaternary Age abiuvial and lacustrine deposits
of «clay, silt, sand, and gravel. The low hills
behind the floodplains are of Middle and Lower
Pennsylvanian Age and contain extensive coal
deposits (Goudarzi, 1969),

Hydroiogy. This quadrangle includes several
miles of the Green River and one of its majar
tributaries, the Rough River, KHPC (1981) re-
ports that 71% of the Rough River was channelized
more than 20 years &o. A wetland area (Site 2)
along the Rough River is characterized by an in-
termittently-flooded hydroperiod, For additionat
hydrologic data, refer te the Hartford Quad-
rangle,

Water Quality. Although the Equality topo-
graphic area contains several river miles of the
Green River, no receat water quality analyses
have been conducted within this area, Adequate
proximal data may be obtained downstream at the
“Calhoun monitoring statfon {see Livermore quad-
rangle discussfon). The other major river, the
Rough River, runs along the northern border of
this area. KNPC {1981} analyzed the Rough River
at U.5. Lock #1 {Site 1}, 2 km {7.5 miles) above
its mouth. The data (Table 21) indicate a turbid
stream with high sediment Toads.

Wetland Vegetation. Much of the floodplain
forest along the Rough River {$iLe 2} has been
logged or cleared for agricuiture since the
agrial photos used here were Laken, Site 2 is

Table 21, Mater quality summary for
Equality quadrangle. Yalues are qgiven
for only one sampla,

Parameter Date Site number
1

pil 19819 7.5

Conductivity, 1981 209
umhos /cm

Dissalved 1981 5.2
fixygen ,mg/

Sulfate, mg/t 194l 20

Turbidity, NTU 1981 67

Suspended 1981 100
Solids, mg/l

fron, mg/} 19A1 -
{dissaoived)

Manganese, 1981 -—-

mg/1 (dissolved)

A¥NPC (1981)

choked with shrubby veyetation, with no canepy
dénd no discernible community development (KNPC,
1980). The remaining areas of bottomiand forest
are typical aof the regiaon, with a variety of
maptes, oaks, and ashes dominating the comauni-
ties,

Fish and Wildlife. One Threatened fish
species, the harlequin darter (Ethegstoma
histrio), has been reported fram the Rough River
{57te I). as has one species of Special Concern,
the slenderhead darter (Percina phoxocephald)
(kwPC, 1981). .

(ther fish reported from the fquality quad-
rangle dre listed in Appendix C.
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Central Cily Fast

tocation. Muhlenberg and Ohio Cuunties
Grean River fireingge Basin

Geology and Coal Hinlng. Surface geology of
the wuplands 15 composed of sandstane, shale,
coal, siltstone, underclay, and limestone of the
Pennsylvanian Age  Lisman  Formation (Palmer,
1972},  The Hos. 11 and 12 coa} beds have heen
extensively mined in the Pond Creek watershed.
The surface mining has yielded much vnconsolidat-
ed material on hills surrpunding the floodplain.
he lowlands are underlain by alluvial siit,
clay, sand, and gravel of Quaternary arigin.

Hydruloyy, The hydroperiod for the uld
channal of  Pond Creek has heen altered hy coal
surface mining and by channelization, Streamflow
for Pand Creek near Martwick {Site 1} ranged from
6.9 to 626 cfs from March to September 1980, far
four measurements (USGS, 1981). Wetlands atong
Pond Creek (Sites 2 and 1) also have intermit-
tently to permanently flooded conditions and hawe
been altered by surface wmining (KNPC, t9r0).
Pond Creek has been channelized for at Jeast
twenly years.

Water fuality, Sparse data on Lthe Green
River Rave Deen collected at Paradise and are in-
cluded with the Paradise quadrangle. Water qual-
ity data for Pond Creek (Site 1} and its tribu-
taries have been reported recently by the USGS
{1981) and kiNREP (1981). The USGS {1981) data
(Table 22} indicate a highly polluted stredm with
high specific comductance, sulfate, and several
metals. Roy F. Weston, Inc. (1975} recorted that
most of the creek is continually affected by acid
mine drainage, DNata repourted by X4%PC (1%81) from
& cut-of f meander of Pond Creek {Site 2) showed a
neutral pll but indicated influence of mine drain-
age, khile sampling, the present researchers
were told by a local resident that this particu-
lar meander had been a favorite “fishing hale®
until approximataly | 1/2 years ago. At that
time, mine drainage hegan to flow into the area
(site 3).

Wetland Vegetation. Much of the flgodpiain
of Pond Creek Thas been impacted by logging,
stripping, or mining-caused water level chanqges.
Standing dead timber occurs in much of the wet-
tand with second-growth forest in the remzining
naturally vegetated areas. The forest (Site 3}
15 characterized by Acer saccharum {sugar mapie),

Tabile 22, Hater qudality suamgry tur
Central  Cily Last quadranygle, Values
are given as dverage + standard devia-
tion (# of.samples) “unless only one
measurement #ds taken,

Parameter Date Tite number
1 2 k]
plt 19802  6.85 » ,5 (4] .- .
19810 . .. 7.5 --u
1982¢ - - 7.8
Conductivity, 1980 2411 +1314 (4) - -a-
umhos fom 1581 - 3248 -
1582 . ——- 4300
Dissolved 1980 ——— --- .-
Gxygen,mg/l 1981 .- 7.1 ea-
1992 ——— - B.0
Sulfate, mg/1  1YHN 1233 + 807 {4}  aan  -a-
198} - 1200 ---
19832 - ---  BS]
Turbidity, NTU 1980 waa _—— ———
1an] - - -
1932 -—-- --= 5.8%
Suspended 1980 1634 SO
Salids, mg/) 1981 - 0 -
1582 - . ——
[ron, mg/l 1940 2,89 + 2.81(3)  --- _—
{dissolved) 193} JEp —am eme
1982 - - 0.27
{anqanese, 1940 4.13 + 1.16{3) e omem
mg/1 1981 - ——— .
(dissoived) 1982 -—-- e emm

70565 (1981,
bynrC (1981).
Cthis study.
daverage of two samplas.

Betula nigra (river birch), Carpinus carolintana
{Xmerican hornbean), Carya ovata (shaghark
hickory), Frazinus pennsylvanica (green  ash),
Liquidambar styraciflua (aweetgum], Ouercus spp.
{oaks), "Salix nigra  {black willow), Sassafras
albidum, and Ulwus sp. (elm).

Fish and Wildlife. The fish population of
this area has heen reduced as a result of surface
mining impacts, but the eastern sand darter
{fsumocrypta pellucida), a Threatened species in
xentucky, has Deen regorted from the Green River
near river mile B85 (XHPC, 1942). A list of
fishes from this wetland is included in Appendix
€. Mading birds such as the yrevn-backed heron
(Butorides striatus) have been observed at the
Fond Creek WetTand (Site 1),
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Drakesboro

lLocation, Muhlenberyg County
Green River Drainaye Hasin

Table
Orakesboro
given for one measurement.

23.

Waler quality sumnary for
quadrangle. Vatues are

Parameter Date Site nurher
Gealogy and Coal Mining. The bottomlands of . i 2
the streams are (uaternary System alluvium of
cilay, silt, sand, and gravel. The principal soil pR 19829 2.8 6.9
essoclation s Belknap-Waverly (Cox, 1980), 19g2b 3.6 -
Approximately 89% of the Pond Creek watershed has Conductivity, 1982 5800 1350
been or is being surface mined for coal {xhpC, umhos /cm 1982 936 .-
1981}. Dissolved 19824 6.4 8.5
: Daygen ,mg/1 '
H;dro]ogx. This quadrangle includes a por- Sulfate, mg/1 1982 523 405
tion of Pond Creek which 1s discussed with the 1682 654 -
Central City East Quadrangle. Several impound- Turbidity, NTU 1982 n.g 2.9
ments -are focated in the Pond Creek Basin in the 1992 17 .
Brakesboro quadrangle, Suspended 1982 --- —e-
Sotids, mg/1 1982 16 -
Hater {ualtty, The major portion of the Iron, mg/) 1982 13,1 0.4
Drakesbore topographic area is drained by Pond {dissolved) 1982 6.3 -
Creek, a large tributary of the Green River, The Manganese,mg/1 1982 .- .-
matn channel of Pond Creek (Site 1} and adjacent (dissolved) (942 5.67 ---
spatterdock marsh (Site 2) were samplad at the KY
176 Bridge and southwest of the bridge, respec-
tively. The water quality data for Pond Creck 2rhis study,
(Site 1) contrast sharply with that of the marsh D¢ONREP (unpublished data),

{Site 2) {Table 23). The clear stream has ax.
tremely low pH and nigh sulfate, iron, and con-

ductfvity Jevels., Unpublished data from EDHREP (river birch), and Liquidambar  styraciflua
“from this site in 1942 show similar conditions. (sweetgum}. Adjacent to TRé Nardwoods on the @ast
The marsh, on the other hand, seems to be re- is shrub-scrud area of Salix nigra (black
celving only periodic influxes of acid mine - villow) and A. rubrum which opens ta @ marsh and
drainage as fs evidenced by the reduced values . pond area, The marsh (Site 2) contains Typha sp.

for smost parameters, The lower reaches of Pond {cattail) and Nuphar advena (spatterdock?.

Creek are discussed with the Central City East
narrative,

have similar

The rematnder of the Pond Creek wetlands
composition, At Site 3, however,

Wetland Vegetation, The Pond Creek wetlands and farther downstream, much of the- swanp s
have been severely impacted by the surface mining dead, with standing dead timber and very few
surrounding the area and by haul roads traossing shrubs or ayuatic macraphytes.

the swamp, The wetlands are a composite of
marshes, scrub-shrub wetlands, and forested wet-

Fish and Wildlife. No data on fish and

lands. A narrow rfparian forest lines the chan- wildl1fe are available for the Drakesbors quad-
nelized Pond Creek at Site 1. This battomland rangle,  Refer to Central City East quadrangle
includes Acer rubrum {red maple}, Betula nigra for biota of Pond Creek,

MAP LEGEND

WETLANDS AND DEEPWATER HABITATS

PALUSTAINE BYSTEMY

LTS ]
PEHSISTENT EMERGENT WETLAND m OEAD FGR{STED WE TLana

HROAQ-LEAYEQ DECIDLUOUS FORESTED

WETLAND SHALE LBUHLE Wi T ang

H L Scm--; y Ftagaen

LACUSTAINE STATEM

LIMAE FIC Dbt il 5

Temporarvy Fizooed
RIVERIME ST TEN
NEEDLE LEAVED DECIIUQAUS FORESTED AQUATIC BED WETLanD
WETLAND

A A

UL

BURFAGE MINES

Py
AUTIVE GR ABANDONED SURFACE WiNES | ]

ALVEGE TATLD SURFACE MINES

70




LhAKESMubO QusDRAMSLE .
ALl el ;g 0 -
14108008y ;:',.

GHITRU BTATRE STaTE OF kenTuCky
DRbANEMENT OF THE 1K1 RIS REHTLCAY GRlatlr 4L MIAYAT

UEQLEGICXL BuNvLT feTe)

M
T

. ——— e e [
&S - - .- - h Y d o

"

N

l DRAKESRORD. KV
PR T - gttt

WLty ama v
-

PR

Figure 34. Wetlands and surface mines of Drakesbtoro quadrangle. -

71



Hartfurd

Location. Ohio County :
T - Hough River Sub-Basin of Green
River Orainage Basin

Geology and Coat Miaing, Broad  alluvial
floodpTains dominate the topography of the area
north of Rough River and near the mouth af Muddy
Creek. South of the river, low hills predominate
with extensive coal deposits and mininq. These
upiands are  underlain by Lower and Middle
Pennsylvanian Age deposits of Tradewater, Casey-
ville, and Carbondale Formation sandstone, shaie,
siltstone, coal, limestone, underclay, and con-
glomerate (Goudarzt, 1968), - Bottomlands are
underlain by clay, silt, sand, and gravel aof the
Quaterndry System.

Hydroloay., The stream channel of the Rough
River at Rock House $lough (Site 3) is relatively
unaltered, Streamflow of the Rough River at
Oundee (Site 4), northeast of this quadrangie,
averages 1064 cfs. Discharge ranged from 111 to
8940 c¢fs from October 1979 to September 1930
{USGS, 1981}, Metlands along Muddy Creek (Site
2} have been altered by <stream channelizaticn
along 771 of the stream channel (KNPC, 1981},

Hater Quaiity. The Hartford topegraphic
area contains several wetlands and a mejor river,
the Rough River, Water quality for the area is
varied,  Muddy Creek (Site 2}, Jjust south of
Hartford, has been examined by HAoy F. Weston,
Imc, (1975),7 Laflin (1980), and XDHKEP (1921).
Roy F, Meston, Inc, ({1975} identified domestic
sewage discharge, mine drainage, pesticide run-
off, and oi} residuals as the major sources of
water pollutien, They alsg noted thet at low
flow the entire discharge of Huddy Creek con-
sisted of waste water, Nata presented by Laflin
{1980) indicated intermittent acid flow in the
stream, with pH values ranging from 3.3 'to 5.4
(KHPC, 1980). Data presented by XKPC (1400,
1981) indicate a highly turbid, eutrophic stream
with high conductivity (Table 24). KDHREP {19A1)
found the Korth Fork Muddy Creek, east of KY 211,
toe be impacted by mine drainage, Hater quality
data for Rockhouse Slounh (Site 3) are lismited to
4 single sample (KNPC, 19A1), and are therefore
difficult to interpret. Water quality for the
Rough River 1s presented with the Equality quad-
rangle.

Table 24, Hater quality  Swmnary tor
Hartford quadrangle,  Values are given
for one measurement,

Parameter Mats TSty Aamber B
¢ J

pH 19814 7.5 6.5

Conductivity, 1981 544 210
umha/cm

Dissutved 1941 1.5 1.2
Oxygen mg/l

Sul fate, mg/1 1981 20

Turbidity, HTU 1981 28 24

Suspended 1941 50
Solids, mg/l

[ron, mg/i 1581 ——— .-
(dissolved)

Manganese, 1981 .- -

mg/1" (dissolved)

AKNPC {1981),

Wetland veqetation, McCormick Slouyh (Site
1} &s an old oxbow of the Rough River. The domi-
nant woody species dre Salix nigra (black willow)
and Acer saccharinum (sTYVEr maple) with assaci-
ates” Fraxinus pennsylyanica (nreen  ash)  and
Populus deftoides (eastern cottonwood). Althgugh
tne fToodpTain Nas heen exteasively clearad for
ayriculture, several wetlands remain, Huddy
Creek  wetland (Site 2). @ncompasses about 200 ha
{290 acres) of bottomland forest, The old greek
channel contains & Juercus lyrata {overcup cakx) -
0. palustris {pin ca¥] comnunily with Acer rubrum
Tred mapTe}, Fraxinus pennsylvanica (Qreen ashy,
and tiquidambar styraciftua [swWeet guel, A come
munity of stiiyhriy higher elevation 15 dominated
by §. vpalustris, ). falcata var, paundaefolia
{Spanish 0ak}, and L.~ Styracifiua, “with asso-
ciates of A, rubrum, Carya laciniosa {shellbark
hickory), Nyssa sylvatica [black gumJ, 0. lyrata,
and Ulmus ~americana [American elmn), as reported

by KRPC {15807,

Rock House Slough {Site 3) is composed of 4
partially-lumbered, wooded slouyh and a3 Second-
growth bottomland forest. The slounh containsg
Acer rubrum, Betula nigra (river birch), Platanus
occidentalis (sycamnre}, Populus hetercphyila

(swamp cottonwood), Muercus Tyrata, i, palustris,
and Salix nigra, Tne forested  Lracts have =0
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principal cormunities: o (. palusters swamp with

A, rubram, F. pernsylvanica, and L:mgtyracirlua;

and a Q. palustris - A rubruge Forest with F.
pennsylvania, L. styraciflaa, and Ulnus ameri-
cand. & Federe? COWdTUELE Tor Listing and A Fén-
tucky Threatened plant, Chelone obligud  var,

speclosa (pink turtlenead), was observed dat both

Tites £ and 3 (khPC, 1980}.

Fish and Wildlife, Macroinvertehrates re-
ported From Muddy {reex Wetland {Site 2} iaclude
dragenflies (Odynata), teetles (Colzoptera), true
bugs (Hemiptera), midges (Chironomidae}, mayflies
(Stendcron sp.), and caddisflies, (Cheumdtopsyche
sp.y TEHPT, 1981},  Laflin (19ANT found that
fisning in Muddy Creex is limited to backwater
wetlands except in the spring during spawniny
runs  from the Hough River (KDHREP, 1981). A
species of  Special  Concern, the paddle fish
(Pelyodon spathula}, 1is reported from this wet-
land area (KNPC, 1941 after Laflip, 1980). A
maminal of Undetarmined status, the meadow jumpiag

wouse [Zapus hudsonius), is reported from Muddy
Creek area [KNPT, 19577,
Raock House Stough {Site 3) hds a fairly di-

verse magroinvertebrate fauna, including beztles

74

{Loleaptery ), Teethes  (Hrlinea), trie bags
{Hemiptera), courixgids {(Hesoerocorixa sp.), ancy-
lids (Ferrissia sp.), and oifiar  saa1ls (Gastro-
poda).”  Fishreported as heing abundant at this
stte include sunfish (lepoais spo.), largemouth

bass (Micropterus saTwwides), white crappie
{(Pomuais EP”“LiﬂiE)- moSquito fish (Gaahnsia
affinisy, golden “Shiner (Katemiquous crysoleu-

£ds), and the lake chubsueher (ErimyZon suegted ),
The meedow jumping wouse (1. hudsonlus) 15 4150
recorded at this site (rNeC, 1981, 1952).

Three Threatenad fish--the eastern sand dar-
ter {Ammocrypta peliucida), the harlaquin darter
{Ftheostoma  histrio}, and the river darter
(Parcina  shumardi)--are reported in  the Rough
kRiver near Hartford, Two  species of  Special
Concern from the same area include the channel
darter (Percing copelandi) and the slendernead
darter (Percina phoxoceshalal, One species of
Undetermined status, the yellow darter (Percina
ouachitae), is also reported in the Rough River

TRRPT, T380).

Additional fish from this drea are listed in
Appendix C.
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Paradise

Location, Ghig and Muhlenberq Counties
Lreen River lirainage Rasin

Gealogy and Cosl Misiay. The uplands of the
Paradise quadrangle are underlain by sandstone,
siltstone, shale, limestone, coal, and clay of
the Upper Pennsylvanian Sturgis Formation and the
Middle 'Pennsylvanian Carbondale Formaticn. Bot-
tomlands are  alluvial silt, clay, sand, and
gravel of the Quaternary System, (oal is the
most lmportant mineral resource and has been
mined since the early 19th century, Both under-
ground and surface mines are active in the uared,
Principal coal reserves are in the <$outhern part
of the quadrangie, with lesser amounts occurring
in the north {Kehn, 1974),

Hydrofoqy., The Green Hiver at Paradise
(Site s an average discharge of G522 c¢fs
from @ drainage area of 16,0013 tm@  (61R3 mid),
The discharge ranged from 560G tn 39,700 cfs from
Nctober 1979 to September 1980. This quad-
rangle also includes Lewis Creek at Rockpert
{Site 2) which had a streamflow of 0.4 to 119 cfs
from Marckh to September 1930 (USG5, 1981).

Water Quality. Sparse water quality data
are available far the Green River at Paradise,
(Site 1). Mine drainaye 1is diluted in a large
river, such as the Green, resulting in the low
conductivity  measured there ({lable 2%9). Pond
Creek, a tributary of the Green River, enters the
Paradise quadrangie .from Lthe west. Specific
details on water quality of this stream are dis-
cussed with the Central City Zast quardrangle.

Water quality data (Table 2%) far Lewis
Creex {Site 2} have been reported by the USGS
(1981). The data characterize this stream a5 im-
pacted by surface mining., While pH values ranqe
from 4.8 to 7.0, values for conductivity, sul-
fate, suspended solids, and several mutals are
very high (see also Appendix D). These values
are direct indicators of acid wine drainaye.

Wetland Veqetation. The wetiands of the
Paradise quddrangle are composed of bottomland
forests along the Green River and its tri-
butaries and marshes, shrub-scrub. wetlands, and

fable 25,  Water guality sumndary tor
Paradise quadrangle. Values are given
as average + standard deviation (# of
samples),

Parameter Nate Site numbur
1 2
nH 15802 - 5.95 +0.89 {4)
Conductivity, 1980 277 + 72(9) 2234 + 848 (4)
umho/cm - -
Dissalved 1580 - ---
Dayqen,mg/l
Sulfate, mg/1 1980 -—- 1213 + 454 (4)
Turbidity, HTU 1980 - ---
Suspended 1980 - 37 0+ 22 (4}
Solids, mg/l -
tron, g/l 1940 -— 0.319 +0.24 (2)
{dissolved) -
Manganese, 1980 - 6.18 * 1.7 (4)
n /i
(dissutved)

SI3SRS {1981).

swamp forests created or heavily impactesd by sur-
face mining. The floodplain forests contein Acar
rubrum  (red maple), A. sacéharinum (sifver
mapley, Betula nigra (riVer Bircny, Cephalanthus
nccidentalis  {buttoabush), Liguidambar Styraci-
TTua [sweetgum), Platanus occidentdlis  (syca-
merey, and Salix niara (Dlack wiliow), as wel! as
other typical botfomland species. (leared areas
ot Floodplain may support sedqe-rush  meddows,
Marshes of the mining arza (Site 3} generally are
duminated by Typha latifolia (common cattait).

Fish and Wilidlife. One Threatened species,
the eastern sam] darter {Ammecrypta pellucida),
occurs in-the Greea River near Paradise (S1te 1).
The slenderhead darter {(Percina phoxocenhala) is
found in Pond Creek {Site J) and i3 Tisted as &
Sprcial Concern  spacies (KHPC, 1442; Lransan et
at,, 1981). Two receatly delisted fish, I'vbegna-
thus nuchalis {silvery minngw) aad Aphrododerus
sdyanus (piraie perch), were found in~ Pond Creex
near 1ts mouth (XNHPC, 1981).
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Hulhester

Location, Muhienbery, Butler, and Ohio
Counties
Green fiver Drainaue Pasin, Mud
River Sub-Basin of the Gresea
River Nrainage Hasin

Gealouy and Coal Mininyg. The Lopography uf
Rocky Creek  watershed [5ite 2) is characterized
by highly dissected hills with flat ridgetops and
a broad floodptain, The geology of the watarshed
wds investigated by «Kehn (1977b, 1974) and in-
ctudes two sections divided by the Twin Tunnels
Fault System.  South of the fault, uplands are
underlain by Pennsylvanian Age Caseyville Forma-
tion sandstone and coal, Horth of the fault,
sandstone, shale, 1imestone, coal, and underclay
of Pennsylvanian Age Tradewater Fformation pre-
dominate, Streams and floodplaing are underigin
with CQuarternary Age alluvium of clay, silt,
sand, and gravel. Mining near Rocky Cresk s
limited to four small surface mines (34 ha},
located just upstream of Site 2. Extensivye sur-
face mining has ‘taken place near the Green
River,

Hydrology. This quadrangle includes Hud
River and Wocky Creek. Mud River stretches across
the Rochester topographic 4rea, north-to-south,
and meets the Green River at fcchester. Stream.
flow for the Mud River near Huntsville (Site 1),
from October 1979 to Auyust 1980, ranged from 5.6
to 368 cfs for § readings (USGS, 1981).  Stream-
flow for Rocky Creek near Penrod (Site 2) for
March to September 1980 ranged from Q.0 to 157
c¢fs for 4 readings. KNPC (19R1) reports that 31%
af the stream channel of Rocky Creek has been im-
pounded..

Water Quality. Water quelity data have been
recorded  for the Mud River (USGS, 1980, 1981;
Charies, 1979; KNPC, 1981) for several yedrs
(site 1). The data indicate good water quaiity,
although Charles {1979) and KNPC (1981) recorded
low dissolved oxygen values in npStreen Segnenls,
Low mining influence in the watershed ts re-
flected in the tow sulfate and conductivity
readinys {Table 26). A hign chloride reading
(see Appendix D), recorded by XNPC (1981), may be
due to oil dritling activities in the watershed,

Rocky Creek (Site 2), a larye tribulary of
the Mud River, has been the subject uf investiya-

Tahle 26, Water gqualily  sumedey for
Rochester quadrangle, Yalues are given
as averayge + standard deviation (4 of
samples) unTess one measurdment was

taken.
Parameter Nate Site number
1 z
pH 19802 7.8 + 0.3 (B) 6.7 + 0.3 {3)
19310 .0 6.0
Conductivity, 1980 317 + 88 (8) 109 « 15 (3)
umhos /e 1981 136 437
Dissotved 1980 .- -
Oxygen ,mg/1 1981 3.9 4,2
Sulfate, mg/1 980 26.3 + 7.6 {8) 17,7 + 4.0 (1)
1981 <Tn 1T
Turbidity,NTU 1980 --- .
1981 183 8
Suspended 1980 --- ---
Salids ,mq/t 1981 [ 4]

Iron, my/l 1980 Q.10 + G.11{8) n.07 + .05 (3)
{dissalved) -

Manganese, 1980 0.14 + 0.15(8} 0.85 + 1.1 {3}
mg/1 (dissclved)

4ysGS {1981).
byneg (1981).

tions hy several researchers (USG5, [9u, 1981,
Axon, 1981; kHPC, 1981; KDHHEP, 198]). Due ta
the discharge of Lake Malone, both flam and water

“quality have been altered (A«on, 1981). KAKPC

(1481) data (Table 26) indicate some mining in-
fluence,  These readings, however, were recorded
nearer to the confluence of Rocky Creek  with the
Med fiver than were those of other stuedics.
Tributaries of HRocky Creek have racurdeg pH
values as low as 4.0 and conductivity readings as
high as 1550 umnos/cm  {XN9C, 1981).,  ¥DNREP
{1981) found Hazel Creek, 3 tributary to Hoc«y
Creek, to e impacted by mine drdinage with Aigh
values of conductivity, sulfate, iron, and man-
nanese, The Rucky Creek watershed has good waler
quality upstream, aeiar |d4ke Malone,

Several simall tributaries to the Green River
(in the merthern part of the quadrangie) drain
former surface mines.  XDNREP [1941) found high
conductivity and sulfate for two such streans,
Spur  Creek (4 ki HW of Rochester) and Jacubs
Creek near Paradise.
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Wetland Venetation, Stream  banks  and the
torested parts of "Ehe Tloudplain are ocoupied by
bottomland hardwoods, Much of the floodplain nas
been cleared for agriculture. Riparian trees in-
clude Acer rubrum {red meple), A. sacchariaum
{silver maple), Betula nigra (river birchY, Car-
pinus caroliniana {American horabeam), Carya sp,
[Rickory], Fagus grandifolia (beech), “Fraxinus
sp. {ash}, “LUiquidambar styraciflua {sweetqum],
Quercus sp. [{oak}, and Sassafras albidum {sassa-

rasy. The canopy of the bocttemland forests is
enerally ciosed, with only an occasional opening
?KNPC. 1581).

Fish and Wilditfe. Macroinvertebrates re-

ported by KOPL (1GAL] from Rocky Creek {Site 2)

80

include dragonflies (Udunata) and the freshwoter
spongitla fly (Climacia sp.).  The most abundant

TncTude” three

fish species shiners (hotropis
emiliae, N. fumeus, and M, wmbrdtilis), the mos-

quito Fish TGambusia affinis}, and the black-
stripe topmianow (fundulus notatus). The silver
famprey (ichthyomyzon unicuspis) is reported in
the Green River near Rochester and is [listed by
Branson et al, {1981} as a Special Concern spe-

cias, Dne Threatened fish speacies, the spotted
gar {Lepisosteus oculatus), is also reported from
that location,

Additicnal fish species are listed in

- Appendix C.
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Harton

Location. Uhio County
Rough River Sub-RBasin of Lhe
Gireen River Drainage Basin

Geology and Coatl Mining. Most of the Muddy
Creek  wdtershed 15 comprised of law hills, while
the western portion is dominated by broad allu-
vial floodplains of the uaternary System. Coal
from the Hos. 9, 11, and Elm Lick beds has been
deep and surface mined from several sites, The
Nos. 4, 11, and Elm Lick beds persist throughout
the watershed (Gildersleeve, 1475).

Hydrology. Muddy Creek near Beaver 0am (Site
1) has streamflow which ranged from 0.0 to 256
cfs for & readings from March to September, 1940
(USGS, 1981),

Water fuatity, Water quality data {Tahle
27) for Muddy Creek (Site 1) have been recorded
for several years (Roy F. MWeston, Inc., 1975;
USG5, 1980, 1981; and Laflin, 1980}, Both mining
and demestic wastes affect Muddy Creek, For
downstream water quality, refer to the Hartforg
quadrangle, The Muddy Creek headwaters at Site 2
have good water quality, suggesting that maost
other headwater streams in the area have similar
‘conditions.  The water guality of Threelick Fork
has been monitored by USGS (1981) and is similar
to Muddy Creek headwatars.

Wetland Vegetation. The lawland areas of
the watershed are devoted to agriculture with
tittle of the original forested wetland habitat
remaining. Forasts are generally restricted to a
narrow band of riparian vegetation and an 0ced-
sional young furest on the second or third ter-
" race (KNPC, 1981). These forests consist of

Table 27. Water guality summary for
Horton quadranyle. Values are given as
average + stendard deviation {# of sam-
ples} untess only one measurement was

taken.
Parameter Date Site number
2
pH 19809 6,77 + .18 (3) -
19a2b - 7.4
Conductivity, 1980 324+ 156 (3) -
umhos fcm 1982 -=- 300
Dissolved 1980 - -
Oxygen,mg/l 1982 - 7.8
Sulfate, mg/1 1980  23.7 + 1.7 (3} ---
1982 --- 58.5
Turbidity, NTU tgmn --- .-
1982 --- 2.05
Suspended 1980 2+ 45 (4 -
Solids, mg/1 982 .- .e-
[ron, mg/l 1980 0,057 + 0,034(1) -
{dissolved) 1932 -=- 0.11
Manganese, 1980 1.41 + 0.70 (3} e
mg /1 1982 - ---
{dissalved)

5G5S {1981},
this study,

trees fincluding Acer nequndo (box elder), A,
rubrum (red maple], X.7saccharum {sugar mapleY,

A saccharinum  {silver maple), Betula nigra

{rivar birch), Fraxinus pernsylvanica (green

ash), Liquidamabar styracitlua  {sweetgum),
Platanus occidantalis (sycamore), and Salix nigra
black wilTaow}.

Fish and Wildlife, Ho fish and wildlife
data are reported from the Hurton quadrangle,
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Cromwel |

Locstion. Butler and On1e Counties
Greea Kiver Drainage Basin

Geology oand Coal Mining, Ueolands nortn and
west af the Green River are underlatn aimost en-
tirely by Middle Pennsylvanian Age shale, silt-
stone, sandstone, coal, underclay, and limestone
of the lower Carbondale and Upper Tradewater For-

mations, The Big 6end uplands contain gravel

deposits which overlie the Carbondale and Trade-
water Formations. The gravel is concealed by a
loess mantle. Coal and gravel are the only
explofted mineral resources. The Mas. 9 and |1
coal beds have been extensfvely surface mined in
the western part of the guadrangle. All mines
were imactive 1in 1971 {(Gildersleeve 1375).
Quaternary alluvium of clay, silt, sand, and
gravel under)ies the stream channels and bottom-
Tands,

Hydrology. This quadrangle includes pari of
the Tewls Ereek Wetlands discussed with the
Paradise Quadrangle. Taylor Lake (Site 1), a
permanently flooded oxbow with a relatively un-
altered water regime, s also included 1in this

quadrangle (KNPC, 1980),

Water Quality, ULittle water quality infor-
mation 1S available for surface waters withtn the

Cromweil topographic area. Some interesting wet
areas occur along Thoroughfare Creek bul these
have not been analyzed, The {reen River makes a
targe logp throvgh this quadrangle but has no
monitoring stations in this gquadrangle. The
nearest cata recording station s located at
woodbury, 13 mites upstream of the Cromwell quad-
rangle. This station falls far outside the study
area, A mean conductivity aof 258 + 33 for eignt
readings was recorded for 1980.

Hetland vegetation. Taylor take {Stte 1) f§s
composed of communities of different successional
stages from cpen water to forested, Some of the
cormunities are: open water, Lemna-Wolffia
(duckweeds), Muphar advena (spattergock), Cepna-
lanthus ogcidentalis {buttonbush) - N. acvena -

Populus hetergphylla (swamp cottonwood) - Salix

5P, {wi1Tow} and Acer saccharinum {silver mapTef-

fraxinus pennsylvanica {green ash), as reported

by KKPT (1980). {n tne ficodplain aof Lewis Creek
ajong the Western Kentucky Parkway (Site 2}, two
wetland communities were observed. A young Acer
rubrum forest dominated much of the bottomland,

in open areas, sedge meadows composed of Carex

sp. {sedge}, Scirpus sp. (bulrush), and Juncus
sp. {rush) may occur in small patches.

Fish and Wildlife. No data are availaple
for this quadrangie.
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South Hill ) Tabie 24. Mater yuality summary for

South Hi#ll quadrangle, values are
given as averayge + standard deviation

Location. Butler County (# of samples) unless only one measure-

Green River Drainaye Basin . ment was taken,

Geology and Coal Mining., The geology uf the Parameter Date Site number
Muddy Creek watershed has been described Ly Gil- 1
dersleeve (1972) and Moore (1974).  Stream chan- R
nels and floodplains are undertain primarily by pH 19502 7.5% +0.063 (4)
unconsolidated alluvial c¢lay, silt, sand, and 19815 1.5
gravel of Quaternary Age. Mo soil  survey is Conductivity, 1980 ' 263 « 56 (4)
avallable, Coal resources are found in the umhos/cm 1981 234

. northeast portien of the watershed where reserves fissolved 1980 .-
were estimated at 54 million tons in 19A3, Oxygen,mg/1 1981 6.5
Minfng has accurred east and west of Muddy Creek Sulfate, mg/F 1980 32.5 + 14.2 (1)
between KY 70 and the Green River, in the Sandy 1981 -
Creek dralnage and in Persimmnon Creek {XNPC, Turbidity, NTU 1980 -
1981). 1991 15
Suspended 1980 49 + 28 (4)

Hydrology. Wetlands alang Muddy Creek {Sites Solids, mg/1 1981 T o
1 and” 2} are intermittently flooded; approxi- Iron, mg/l 1980 0.038 + 0.01% (4)
mately 55% of the stream channel near these wet- {dissolved) 1981 T
lands was channelized 30 years ago. Streamflow Manganese, 1980 . 0.088 + 0.024 (4)
of Muddy Creek at Dunbar (Site 1) ranged from 0.7 mg /3 1981 T--- .
to 325 ¢fs from March to September 1980 for ¢ (dissolved)
readings. Also included in this quadrangle is
part of Doolin Lake Swamp (Site 3), an intermit-
tently floodea wetland with a relatively unal- 3us6s {1981)
tered water regime {KNPC, 1980). Benpe [19281)

Water Quality, Water quality data for Muddy The bottomland hardwood farest alang Muddy
Creek™ (Site [} Rave been presented by (USGS 1980, Creek (Site 2} s temporarily flooded and ts
1981), KONREP (1981), and KMPC (1981).  The most character{zed by second-growth Quercus palustris
extensive analysis was performed by Golden and (pfn oak), Quercus lyrata (overcup oak), dand
Twilley (1976) who concluded that the overall Fraxinus pennsylvanica (green ash}, The trees
water quality was good upstream of the KXY 70 are 15-51 cm (5-20 inches) in diameter {KNPC,
bridge. They did note a decrease in dissulved 1980). The understory camnunity .is composed
oxygen and an fncrease ia nutrients {ammonia and primarily of Cephalanthus occidentalis (button-
phosphorus) at a station near the mouth., The busn), Cornus sp. [dogwood), Crataequs sp. (haw-
data reported 1in Table 2B are similar to those tharn), and [lex dacidua {swamp hoily].

from other sources (KNPC, 1981).
Along Muddy Creex at the KY 70 bridge {Site

Ne water quality data are available for the 1), @ second-growth riparian community is pre-
saction of the Green River which runs east-west sent, Woody species are Acer negundo {box
across the northern edge of the South Hill quad- elder), A, rubrum {red maple), CepRalanthus oc-
rangle. cidentalTs, "Tiquidambar styracitiua (sweefqum],

: Platanus occidentalis {sycamore}, 5alix sp. {wil-

Wetland Vegetaticn. The Muddy Creek water- Tow], and Ulmus sp, {elm),
shed 75 mostly hilly, but the floodplain of the
stream 1s broad and well-developed. Agriculture Doalin Lake Swamp {site 3} falls only partly
ts the primary land use in the watershed. Exten- in the South Hill quadrangle, with the larger
sive channelization of Muddy Creek and its tribu- portion appearing on the Morgantown quadrangle,
taries has promoted agriculture tin the once The young swamp forest has been logged occasion-
extensive wetlands, Remnants of riparian wet- © ally. The averstory comnunity is composed of
1ands still occur along the stream. small trees {< 10 cm dbh), including Acer

MAP LEGEND
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negundo, Acer saccharinum (sllver mapie}, Hetula
BTgra {river Wireh], Tand bopulus  del -
tonwood), The herbaceuus Tayer is well developed
with a mix of hydrophytic and muesophytic species
{XHPC, 1980}.

Fish and Hildlife. The freshwater mussel,
Corbicula Teana, 1s repurted as a wajor compongnt
of the macroinvertebrate fauna of Muddy Creek

deltaoides (coi-

HA

(kHPC, 1981}, An elmbd  (Steneinis sp.) amd the
fourd in

caddisfly (Cheumatopsyche sp.J dre also

this area. One Threatened fish species, ths eas-
tern sand darter (Ammocrypta pellucida), is re-
ported near the mouth of Muddy Creek (XHPC,
1982},

Additional fish species are listed ia Appen-
dix C,
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Tahle A-1,

APPENHDLX A

Area of wetlands in study region quadrangles,

Area cof Wetland, k2

Broad-Teaved Deciduous Needle-leaved

(Quadrangle Persistent Forestedd Deciduous Dead Shrub- Limnetic  Aquatic Total
Emergent SSPF TF Forested Forested Scrub Impoundment  Bed

Providence - 0.65 19,48 - - -- n.54 - 20.27
alton 1.40 13.86 In.09 - 0.48 2.40 .43 .17 28.83
Olney -- 2,80 3.53 -- - -- .24 . 6.67
Neba 0.13 1.46 5.14 - . -- 1.36 -- 8.09
Coiltown 1.78 14.93 1.51 -- -- 3.35 1.32 3.01 27.90
Dawson Springs 0.54 4.38 7.81 - .- 0.10 2.1%5 .- 14.98
Slaughtersville .- .- 2.31 -- - . 1.53 - 2.43
Madisonville West N.69 5,64 3.88 -—- 0.47 0.29 .8 -- 15.01
St. Charles 0.33 1.86 1.87 -- 0.43 -- 1.13 -- 5.62
Hanson -- - 13.41 -- -- - -- -- 13.41
Madisonville East 2.27 10.00 12.47 -- n.29 n.04 2.39 -- 27.46
Nortonville 0.70 5.40 13.8% - -- .- 0.96 .- Z0.95
Sacramento 0.03 0.05% 2G.49 .- -- -- 0,11 -—- 20,868
Miliport’ 0.21 2.03 14.05 - - - 4,43 -- 20.72
Graham 0.01 6.56 22.68 -~ 0.03 - 0,43 -- 29.67
Livermore 0,32 1.82 15.21 1.05 -- .- 0.53 -- 18.93
Central City West 3.76 4.14 5.35 4.58 - -- 2.22 -- 20.0%
Greenville 0.03 ag.19 1.41 -- - -- 0.45 - 2.08
Equality n.43 0.13 z2.08 -- -- 0.04 1.10 -- 23.98
Central City East 1,56 0.98 17.71 -— - -- 5.30 - 24.85
Orakesboro 1.99 11.20 5.47 . - 0.13 1.73 0.02 20.54
Hartford Q.85 2.89 12.37 -- - -- 0.54 -- 16.35
Paradise . 2.25 10.41 .- -- -- 5.43 - 18.09
Rochester -- 3.18 131.58 -- - - 1.34 -- i8.07
Horten -- 0.11 3.93 - - -- 0.36 -- 4.40
Cromwe 11 0.04 0.74 11.28 - - - a.41 -- 12,47
South Hil 0.45 4,86 10.52 -- -- n.02 0.29 -- 16.14
Total 16.18 102,08 281,39 5.63 1.70 6.37 40.00 3.20  458.75

8explanation of subheadings:

SSPF = Seasonally or Semi-Permanently Flooded

TF = Tempararily Flooded
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APPLIDIX B

Table 8-1, A list of vegetation of the study region and wetland types from which they were reported.d

Species Wetland Typeb Species Wetland TypeP  Status®
Acalpyha rhomboidea 3,5 Cassta fasciculata 2,3
{three-seeded mercury} {partridge~-ped)
Acer nequndo 3 ata! a speciosa 2,3
{hox eider) {catzipa tree)
A. rubrum 2,3,4,5 Celtis occidentalis 2.3
(red maple) {hackberry]
A. saccharinum 2,3 Cephalanthus gccidentalis 2,3.,4,5
(siiver maple) {tuttonbush} :
A. saccharum 3 Ceratophyllum demersum 5.6
(sugar maple) (horawort}
Alfsma plaatago-aqudtica 2.5,6 Chasmanthium lTatifolium 2,8
(water-plantain] [sea nats]
Amningnia coccinea 3 Chelone ghliqua var. specicsa 2,3 T(CL}
(Tong-Teaved emmania) {pink turtlenead}
Arisaema dracontium 2 Cicuta maculata 8
Tyreen drayon) " {spotted cuwbane)
Arundinaria giqantea 2,3 Cinna arundinacea 2.5
(giant cane] {wood reedyrass)
Asclepias jncarneta 2 Commelina diffusa 2,3.5
{swanp-mi [kweed] {dayfTower)
A. perennis 5 L. rginica 2,3,5
= (miTkweed). (Hﬁygluner
Asimina triloba 3 Cornus florida 3
{pawpan) TfTowering dogwood)
Athyrium filix-femina 2,3 Crataequs viridis 2,3
{Tady fern) [hawthorn]
Betula nigra 2,1,4.5 Cynanchun |3eve 5
T(Fiver birch) ThTue vine)
Boehmerta cylindrica 2,1,5 Cyperys erythrorhios 2.3.,8
{bog-hemnp) (sedge}
Holtonta asteroides 5 C. esculentus 3,5
{BoTteniz) ~ (yelTow hut-grass})
Botrychium dissectum 2,3 €. flavescens 3,5
{yrape fernj ~ (sedge
Campsis radicans 2,3 C. sirigasus 1,5
[trumpet creeper) (sedge
€arex glausescens 5 Decodon verticillatus 2.4 S
{sedgeT {Swamp Toosestrife)
C. 5 Deparia acrostichoides 2.3
(5_31_7 [SiTvery spleenwort)
Carpinus cargliniana 2.3 Didiplis diandra 2,5,6 T
{American nornbeam) ’ [water pursiane}
Carya cordiformis 3 Yiodia v1rginiana 3,5
{bitternut hickory) : [buttonweed)
C. laciniosa 2,3 Diospyros virginiana 3
~ (shelYbark hickory) ' {Comnon “pers inanon )
€, ovata 2.3 Dulichium arundinaceum 6
T {Shaybark hickory) {three-way sedye}
C. tomentosa 3 Echinochloa crusgallii 1,3

T (mockernut hickory)

(barnyard grass)

dpeparted from this study, KANPC (1980},

buetiand types are: 1

—h N B LM

Cfrom Branson et al,

Persistent emergent

and KNPC (1981).

Rroad-leaved deciduous, seasonaily or semi-permanently flooded
Broad-leaved deciduous, temporarily flooded

Needle-leaved deciduous

Shrub-scrub

Aquatic bed or non—pers:stent energent

1981).



Table B-1 Conl. A list of vegelabtion ot the study regron and wetleml Lypes from which Chey were pepor Led 4

Species Watland Typeb StatusC Species Wettand Typeb

Echinochloa muricata 3 Juglans cinerea 3
[barnyard grass) “{butternut

Eclipta prostrdta 3 J. nigra 3
ygFEa-ﬂe-taEGT = (bTazx walnut}

Eleocharis acicularis 2,5.,6 Juncus brachycarpus 1,8
{spike rush] {rush}

E. nbtusa 2,5.h J. effusus 1,5

~ (spike rush) ~ {rush

E. ﬂggdrangulata 5,6 J. validus 1,5

= (Spike rush] ~ (o

Eupatorium coelestinum 2.3 Ldporteqd canadensis 3
(mistiTawer] {wood nettle)

E. serotinum 3 Leersia oryzoides 2.3
{Foneset} (rice-cutgrass)

Fayus grandifolia 3 L. virginica 5
{beech] T (cutgrass

Forestiera acuminata 2,3,5 “Limnobium spongia 2.,5,6
[swamp privet] {Trog™s bit]

Fraxinus pennsylvanica 2,3,5 tindera benzoin 2.3
{areen ashj T (spicebusny

F. profunda 2,4 Lindernia dubia o3

T (pumpkin ash) “(false pimpernel)

Galium tinctorium 3,5 Linum medium 5

edstraw {wild fiax)

Geun virginianum 3,5 Liguidambar styraciflua 2,3,9
avens (sweetqum)

Gleditsia triacanthos 3 Liriodendron tulipifera 3
Thoney lacust) TTuTip treef

Glyceria striata 5 lobelia cardinalis 3,5
(Fowl-ineadow grass) {cardinal fiower)

Heltanthus microcephalus 5 L. inflata 1,5
Swmall wuod-sunilower) = {Tadian tobacco)

Heliotropium indicum 1,5 Ludwigia palustris 5,6
{turn-sole) {marsh pursiene]

Hibiscus laevis 2,5 Lycopus viFqinicus 3.5
{iaTTow) {bugle wead}

Hydrangea arborescens 3 Mi¥rania scandens 3.5
Twitd hydrangea) {cTimbing hempwerd)

Hymenocal lus caroliniana 5 Minulus alatus 3.5
[spider-Tily] {winged monkey-flower)

Hypericum hypericoides 5 Morus rubra ]
{3t. John s-wort] “{aulberry)

H. mutitum 5 Nuphar advena 1,2,4,5,6

= (3E. John's-wort) {spatterduck)

[Tex decidua 3,5 Hyssa sylvatica 3
{Swamp hally) Tack qum}

Impatiens capensis 3,5 Onoclea sensibilis 2.3.%
{5potted Louch-me-not) {Stnsitive Terny

1tea virginica 2.4 Bphioglossum vulgatun 2,3

T{Virginia-willow} [3dderTs tongue)

2Reported from this study, KHPC {1980), and KNPC (1981).

Wetland types are: 1 Persistent emergent

2 Broad-leaved deciduous, seasonally or semi-permanently flooded
3 Broad-leaved decidunus, temporarily flooded

4 Heedle-leaved deciduous
S Shrub-scrub
6 Aquatic bed or non-persisient emergent

Cfrom Branson et al, (1941}



Table B-1 Cont. A list

ot vegetation of the study reygion and wetland types .from which they were reported,d

Species

Hetland Typeb

Spucies

HWetland Typeb

Statust

Osmunda ¢innamomea
[cTanaman Terny
Oxalis stricta
{yeTiow wood sorrel )
Panicum rigidulum
(munru grass)

2,3
k!
5

Parthenocissus quinguefolia- 2,3

[Virginia creeper)
Paspalum fluitans
{swamp bead grass)

P, laeve
(bEad grass}
Pessiflora lutea
sm3aTT passion-flower)
Penthorum sedoides
(ditch stonecrop}
Phragnites comnunis
(niant reed)
Phyla lanceolata
{Tog=Frul

shytalacca americana
(pokewesd)

Platanthera flava
{tubercied archid)

Platanus occidentalis
(sycamore]

Pluchea campharata
{camphorweed)

Polygonum amphihiun
(water smartweed)

P, pennsylvanicum
~ {common smartweed)
Populus deltaides
{eastern cottonwood)
P. heterophylla
(swamp cottonwood)
Portulaca oleracea
{pursTane]
Prunelila vulgaris
{self-heal)

(Quercus alba

[white oak)
0. bicolor
(swamp white uvak)

2,3

1,5
5
3.5
1
3,5

in

2,3
2,3

2,3,4

2,34
2,3

2,3

Q. falcata var. Eagodaefolia 3

T [spanish oak)

Q. lyrata
{overcup oak)

{}. macrocarpa

{bur oak)

2,3

2.3

0. michauxii

= (Swamp chestnut oak)
C. palustris

{pin aak)

phellos

{(willow oak)
shumardii
(Shumard's red oak)
. stellata -

“ (post oak)

(=1

=

Rhgxia mariana
{meadaw beauty)
R. virginica
~ {meadow beauty)
ithus copallina
(dwarf sumac)
Rhynchospora carniculata
{beaked rush]
Rotala ramgsior

{tooth-cup]

Salix ninra

T (FT4tk willow)

Sassdafras albidum
Tsassafras])

Sdururus cerayys

T Zard taily

Scirpus cyperinus
{huTrushj

S. tabenaemontanii

T (buTrush)

Sida spinosa

{prickTy sida)
Sparganium androcledum

{bur-reed)
Spermacoce glabra

(smooth buttonweed)
Styrax americana
“(American snowbell)
Sy:prthoricarpos arbiculatus

{coraiberry)

Taxadium distichun
{bald cypress)
Thelypteris noveboracensis

" {tiew York ferny
Toxicodendron radicans
(poison lvy)
Trachelospermum difforme
{(c1imbing dogbane}
Triadenium tubulosun
{marsh-St, John's-wort)

2.3

2,3

2.3
a

2.3,5%

2,6

5
1,2,4,5
5
2,3

3

2,4
2,3
k!

aeported from this study, KNPC {1980), and KHPC (1981),

Wetland types are: |

- Ch N b la Py

Cfrom Branson et al.

Persistent emergent

8road-leaved decidupus, seasonally or semi-permanently fluoded
Broad-leaved deciduous, teoporarily flooded

Needle-leaved deciduous

Shrub-scrub

Aquatic bed or non-persistent emeryent

1981)



Table 8-1 Cent,

A list of vegetatlon of the stidy regton and wetland types from which they were ruported,d

Species

Wetlend Typeb

Status®

Species

Wetland Typeb

Status®

Typha latifolia
cownon cattail)

Ulmus alata
{winged elm)

U. americana

T (Rwerican elu)

). rubra

~ {sYippery elm}
Htricularia gibba
(humped bl adderwort)

L,5
3
2,3
2,3
2,4 S

Vernonia nigantea
{tall ironweed}

Vitis palmata
{catbird grape)

Hoodwardia areolata
(netted chain-fern)

Xanthium strumarium
(common cocklebur)

Zizaniopsis miliacea
{southern wild rice)

2.3
2,3
2,3,5
5
2,3,4

2peported from this study, KMPC {198G), and KNPC (1981).

Buetland types are:

Cfrom Branson et al.

-

O LN L

Persistent emergent

Broad-leaved deciduwous, seasonally or seni-permanently Fflooded
Broad-leaved deciduous, tempurarlly flooded

Heedle-leaved deciduous
Shrub-scrub

Aquatic bed or non-persistent emergent

1981}
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RS H I

iable C-1. bList of fish and wildlife reported in wetlands and deepwater habitats in
study region at Western Kentucky Coal Field?

eSS T

akeshoro
1artfora

CharTes
Paradise

{entral T3ty West

TreenviTle
i1ty

rares|

firanarr

Statysd

Frovidence

Daltor

Dawsen Sprinas
SlaunhtersviiTe
FadisonviTTe |

St.

Madisonville East
Hortonvilie
Sacramento
HiTVrort

Tentral Citv Last

Ulney
Lyvermare

Hebe

Toi Ttoun
v

H
Hanson
Laud

T

South HiTi

romdF

Unenester
Cromee

Horton

AMPHIBEANS

Acrts crepitans
[northern cricket frog) X X
Ambystoma talpcideum
{moTe salamandery. 5 bt
A, texanum
{smalT.mouth salamander) X
Bufo americanus
{american toad) X[ )x)-] |x
B. woodhousei fowleri
T (FowTer's foad) X
Hyla avivoca
{bird-voiced frog) S X
Hyla chrysocelis complex
'L[Eray treefrog) X X
Pseudacris triseriata
Istriped chorus Troy}
Rana catesheiana
" {BuTTirogy : A
Rana clamitans
green frag) X
sphenocephalus
southern Teopard froy)

R.
(

8[ROS

Aix sponsa
" {wood duck) X

Anas carolineasis
{green-winged teal)

A. platyrhynchos

= (EETTEFHT_'__' X

A, rubripes i
~ {bYack duck} X
Ardea herodias

{great GTue heron) U ' b

Botaurus lentiqinasus
{American bittern] £ X
Buteo linsatus
{red-shouTdered hawk) u X
Butorides striatus
{green-backed heron) X X

dfrom KNPC (1980, 1981, 1982) and Branson et al. {1981).
Status according to Branson et al, (19H1)
£ - Endangered
T - Threatened
S - Special Concern
U - Undetermined
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Table C-1 Cont. List of fish and wildlife rupu}tcd in wetlands and deepweter habitals in
study region at Westeen Kentucky Coal Field?

y_lWast
y Fast

Central Cit

horton

Hartford
Paradise

firahar

Livermore
fentral City

Nalto

Status?

1 €oi1town
Madisonville East

Madisonviile Yest
3t. Charles
Hortonville
Sacramento

Slauohtersville
Hanson

Draresboro

South HilY

Dawson Sprinos

Providence
Miliport
RPocnester

BIHDS (Cont.)

Circus cyaneus
marsh Rawk il ' %
Ixohrychus exilis !
{Teast bitlern) £ X

Pod i1ymbus podiceps
TpTed-bi 1 Ted yrebe) i 1

FISH

Ania celva ‘
(BowTiny 3 3 ’
Ammogrypta pellucida l
Teastern sand darter) T
Aphredoderus sayanus
(pirate perch} wlx| el
Aplodingtus grunniens |
{Treshwater ¢run]
Campostoma anomd lum

[central stonercller) X x| X

Catostomus commersonl .
{white sucker} xbobox !
Centrarchus macropterus
(FTier; rla] [x]x ¥ ) .
Cottus caraolfnae
banded sculping
Cyprinus carpio
{common carp] X l [x
Dorosoma cepedianun
{gizzard shad) X 2l

Elassama zonatum
{banded pygmy sunfish) S ¥ A%

Erimyzon oblongus

{creek chubsucker) . X[X X X A
E. sucetta
~ {Take chubsucker) u X X X X
Esox americanus :

{redfin pickerel) o1 ,r X I e
E. americanus vermiculatuys
~ {grass pickerel) xix Lx X [

Afrgm KHPC {1980, 1981, 1982) and Branson et al. (1981).
bstatus according to Branson et al. {1981)

E - Endangered

T - Threatened ]

§ ~ Special Concern

U - Undetermined



Tabie C-1 Cont., iyt aof

fish and wildlife reportud in wetlands and deepwater habitats in

study region at Western ¥entucky Coal Fieldd

-4

\

re.
Contral City West |

Greenyille

b

Balton
Dney

Status

Central City Fast

Dratescoroe
Hartiord

Madisonyille MWest
Paradise

St. Charles

Hanson
Madisonville E

Hortonville

Sacrapento

Hilipor

Slaughtersville
Qrihae

Frovidenc
Dawson Sorinas
Livem.
Equality
ROCACS LT
SorLorn

South Hill

LA

FISH (Cont.}

Etheostoma asprigene
[mud darter]

E. chiorosomum
{bTuntnose darter)

E. flabellare

T {TaniaiT darter)

E. aqracile

T (sTouyh darter}

E, histria

(RarTequin darter)

E. kennicotti
“(stripetatl darter)

E, nigrum

~ {Johnny darter)

£, spectabile

~ (orangethruat darter)

£. squamiceps

~ (Spottall darter)

Fundulus notatus

ackstripe topninnow)

F. nlivaceus
~ (bTackspoited topminngw)
Gambisia affints
mosquitofis
Hiodon terqisus
{mooneye
Hyboynathus hayi

{cypress minnow)

H. nuchalis
T (sifvery minnow)

lchthyomyzon unicuspis
(silver Tamprey)
Jctalurus melas

{bTack bulThead)

1. netalis
veltow bullhead)

unctatus
cﬁanne catfish)
Lab1desthes siceulus
{brook sTlversides)

__roeweedy_

Afrom KHPC (1980, 1981, 1982) and Branson et al. (1981}.

bstatus according to Branson et al. (1981)

£ - Endangered

T - Threatened

S - Special Concern
U - Undetermined
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fable C-t Cont, List of fish and wildiife repurted in wetlands aad deepwater habitets in
study regign at Yestern Kentucky Coal Figlgd

_
ille
ty Last

Slaughtersvil)

Sacramento

Madisonville best

St. Charles

Hanson

Miliport
Graham

Livéﬁﬁg}e
Herf?bro

Dlrey
HNopbo

i
Greenvilie

Draxesboro

Status?

a
Dawson Srirings
Madisonville East
Nortonvilie
Central City Hest
Central C1
South Hill

Providence
Equality

Datton

FIsH (Cont.)

Lepisosteus ogculdtus
{spotted gar) X i
Lepomnis cyanellus
{green sunfish X
L. qulosus
~ {warmouth) x‘x ¥ x i ol ixg dx j¥

L. macrochirus
(5 ugqil F i rix X X X XX ¥ X X

L. meqgalptis

~ (Tongear sunfish) X X o 1k [xyx] o Ixdodxjo}olx

| [« i x| x| bl |

L. microlophus
= (redear sunfish) X X % X
L. punctatus
T {spotfed sunfish) 3 ¥
Micrepterus punctulatus
Tspotted bass} X X X !x|
M. salmoides i
~ (Targemouth bass) ' wla| |2]x X wj o beb |ajxd lep | yi
Minytrema melanops . |

isanEed SUCKer] - X X X

Mozostoma erythrurum
~ {golden fedhorse) i | P o |x] X
Hotemiqonus crysoleucds

Tgoldén shiner) . ALRT XX H X)X
Notropis atherinpides

[emerald shiner) X
N. buchanani
~ (ghest shiner) 1 H
H. chrysocephalus

(striped shiner} X X ] ix X

N, eniliae
~ {pugfose minnow) 1
N, fumeus
~ (ribhon shiner) ¥i-] x| o[x x| |x b
N, spilupterus
~ (Spotfin shiner) X X i
N. unbratilis
~ {Fedfin shiner) X X : x| % X
N. whipplel | e
~ (5teelcolor shiner) X X X X

dfrgm KNPC (19RO, 1981, 1982) and Branson et al. (1981).
bgtatus according to Branson et al. (1981)

E - Endangered

T - Threatened

§ < Special Concern

U - Undetermined

mn



Table C-t Cont, 1isL uf fish amd wildlife reported in wetlands and deepwater habitats in
study region 4t Western Kentucky Coal Fielyd .

hrakesborg

Charles
Certral City kest

Greenville

Central City East

nortonville
Sacranentc
filTnort
{iranan
Liviomeore
Eauality
Harttord
Faradise
Kocnpester
HOrLon

Hanson
Madisonvilie fast

Statusb

Madisonviile Wost
St.

Providence
Dawson Sprinas
Stavahtersville

Dalten
Olnev

hehe
Coiltown

South Hill

Cromwel |

FIsH {Cont,])

Neturus qyrinus | )
(tadpuTe madtom) ¥ X I x| X
N, nocturnus
T (TreckTed madtom) _ 1
Percina caprodes -
{Tongperch) b
Percina capelandi
{channel darter) S | X
P, maculata

~ (bTackside darter} S X o x| [l x| |

?. ouachitae

~ (yeTTow dartar) ] ) ik

P. phoxoccephala

~ {sTenderhead darter) 5 p x{x] [« 1|x
5

P, sciwera’
= {dusky darter} X X X X
P. shumardi
= (Fiver darter) 1 X X
Phenacahius mirabilis

(suckermauth minnow) |
Pimephales antatus

[PTantnose minnow) i

P, vigilax
~ (GeTThead minnow) ) . 1
Polyadon spathula |
TpaddTeTish] 5 ; i X
i

Pamuxis annularis
{white crappie] LR
P. nigromaculatus
T (BTack crappie) X X b
Pylodictis olivaris
{fTathead catfish}
Semotilus atromaculatus
{creak chubj x b4

MAMMAL S

Blarina brevicauda
{short=tailed shrew)} X X

Castor canadensis
{beaver)

2fron XNPC {1980, 19R1, 1982} and Rranson et al. {LY8i).
Status according to Branson et al, {1981)
E - Endangered
T - Threatened
.S - Special Concern
I - Undetermined
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Table C-1 Cont.
study region at Western Kentucky Coal Field?

tist uf

fish and witdlife reported in

wetlands and deepwater habitats

in

“Slavahtersviile

Dilton
epe

Qlngy

Status?

Providence
Dawson Srpings

Coilttown

Hadisonville West
St. Charles

Hanson

-

Central City fast

Lauaiity
Dr el esbora

Tiport

Granam

fraradisc

sacramentn

Mi

Livermiore
Central Citv Mest

Hadisonville Last
Greenville

Hortonville
hartiord

Kocnester
Har Lon

Cromwel |

South Hi11

MAMMALS (Cont.)

Cryptotis parva
(Teast sErew}
Lutra canadensis

irlver ottery

Microtus ochrogaster
(prairie voie)

Mus musculus

T {house mouse)

Odocoileus virginianus

[white-taiTed deer)

Ondatra zibethicus

{meskrat)
Peromyscus leucopus
T {white-footed mouse)
P. maniculatus bairdii

{deer mouse])

Procyan lotor

{raccacn)
Reithrodontomys humulis

~ (harvest mcuse)

Sylyilagus aquaticus
lswemp raﬁglti

Zapus hudsSoniys
{meadow Jumping mouse}

MUSSELS {CLAMS)

Anodonta
gater

randis

Anodonta imbeciliis

{paper pon

shelT)

Caorbicula leana

[AsTatic ¢cVam)

EE%

ohlasma sampsoni

Campson's pearly mussel)

Ligqumia subrostrata
pond musse

REPTILES

Herodia

erythrogaster neglecta

N Eorper-beTTy iter

copper-belly water snake) X

‘Sternotnerus odoratus

[stinkpot]

dfrom XNPC (1980, 1981, 1982) and Branson et al, (1981}.
bStatus according to Branson et al, (1981)

3
T
5
U

Endangered
Threatened
Special Concern
ndetermined
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APPERINX L

fable D-1. Mater quality dota from study region.
frovidence Naitun
Parameter Site ¢ Site 4 Site 1 Site 2 Site 4
Craborchard Crevk Caney Fork Brooks Land Lick
near Clay Creak Branch Creek
Date 03/27/80 12/08/81 03/27/80 G5/DB/80 06/18/80 08722780 {13/26/8B0
Time 0955 - 1130 n93s .. .- 1535
Streamflow, Instantdneous,

cfs 23 --- 18 n.8 .- --- 51
Specific Conductance,

micromhos/cm 260 2120 193 360 37247 308 420
pH 7.5 7.0 1.2 7.5 3.0 7.5 4.
Temperature, °C 9.0 - 12,0 16.0 24,5 21 4.0
Hardness, mg/1 as CaC0j _——— 1060 -—— ——— - 100 J—
Hardness, MHoncarbonate,

mg/1 £aC0y .- .- . - - ae- a—-
Acidity, Total, mg/l . --- 45 --- -— 199 .- 9.3
Calelum, Dissolved, mg/l as Ca - 239 —— .- — ——- aa
Magnestum, Bfssolved, mg/l as Mg .- 9] - - - na -
Sodium, Dissaolved, mg/1 as Ma -—- 115 .- - —— —a- —-
Potassium, Dissolved, mg/l as K .- 7.25 - ——- - —- e
Alkalinity, mg/1 as CaC0j 44 94 26 78 Q 172 .-
Sulfate, Dissolved, mg/l &5 Sly 58 1125 39 85 2045 0 250
Chloride, Dissclved, mg/l as Ll - 22.4 ——— --- aea 0 -
Fluoride, Oissolved, mgfl as F .- 0.3 P - ——— .- -
Solids, Residue at I80® C,

Nissolved, mg/l 202 1746 129 232 - ... 324
Nitrogen, HO +H0?. mg/l as N [ L4815 _——— _— - —— ———
Phosphorus, Total, mg/l as P ——a- 027 ——— .- . PO m-a
Arsenic, Total, ug/l as As ———- 2.0 —- - - _— e
Barium, Total Recoverdble,

ug/1 as Ba - 58.0 -—- -—-- - - ---
Cadmium, Total Recoverable,

ug/l as Cd .- 2 -— —.— e - ---
Chromium, Total Recoverable,

ug/i as Cr - 4 -m- — --- P .-
Copper, Total Recoverable,

ug/l as Cu an= 7 - - aua - ---
Cyanide, Total, mg/l as Cn -—- - -t - -——- —— -
lron, Total Recoverable,

mg/l as Fe 1.50 .78 .90 .28 14.6 -—-- 0,54
fron, Dissclved, mg/l as Fe 0.01 2.98 0.13 0.10 .u - 0.43
Lead, Total Recoverable,

ug/1 as Pb —-- 34 —a- -=. - - ——-
Manganese, Total Recoverable,

mg/l as Mn 0.1§ 2.46 0.09 24.5 .- 2.0
Manganese, Dissolved, mg/l as Mn 0.13 2.50 R --- .- e 2.0
Mercury, Total Recoverable,

ug/1 as Hg - n.4 aee - - -—-- .-
Stlver, Total Recoverable,

uy/l as Ag —-- k! - - ——— - .
Zinc, Total Recaverable,

ug/l as In -—- 26 - e - --- .-
Silica, Nissnlved, mg/1 as Sidy “e- - .e- - .- 1 -—
Selenfum, Total, uwg/l as Se - A -—-- --- - .- .-
Selenium, Dissolved, ug/l as Se - 1.0 --- .- .a- .-- .--
Sediment, Suspended, mg/l 37 24 14 5 .- 200 e
Dissolved Oxygen, mg/l .- - - -— 5.6 3.0 -—-
€0z, mg/1 - -—- - -—- e 17.5 ..
Turbidity, RTY P 22 - —— am- 104 ---
Aluminum, mg/} as Al —— 0,77 ——— ——— e .- “e-
Nickel, ma/1 as Ni vas 0.37 - R .- .-- ---
Data Sourced 1 5 1 1 4 2 1

USGS ilgﬂll

KNPC (1980, 1981)

Present Study

XKDNREP (1381)

KDNREP (unpublished data}

Y B P
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Iable -1 Cont. Water guality data from study region,

; Oiney
Parameter Site 2 Site 1
Flynn Fork Tradewater River at QOlney
Date 08/08/80  12/09/81 10/03/779 1L/15/19  12/28¢479 03705/80 03/19/80
Time .- —an 1500 1310 1205 1205 1215
Streamflow, Instanteneous,

cfs --- —ea 1111 115 1540 235 1170
Specifi¢ Conductance,

nicromhos /cm 197 285 420 450 168 335 170
pH 7.0 7.2 €.7 6.8 7.6 6.8 6.7
Temperature, °C 26 --- 18.5 a.5 6.5 4.0 10.0
Hardness, mg/l as Caln, 120 131.8 - ———- _—- — -
Hardness, Noncarbonate,

mg/l CaCiy .n- - - .- - - -
Acidity, Total, mq/i - 10 - - ——— - -
Calcium, Dissalved, mg/l as Ca - a1 - ——- - - I,
Pagnesium, Bissoived, mg/l as My .-- 6.3 —_— - ——- - -—-
Sodium, Dissolved, mg/l as Ha —aa 6.3 - P _——— ——— ———
Potassium, Dissolved, mg/l as K - 3.5 - — ——— aam -
Alkalinity, mg/1 as CaCCy 140 102 I8 22 0 n 28
Sulfate, Dissolved, mg/t as S0g 10 4.4 150 170 57 120 44
Chloride, Dissolved, mg/l as Cl 0 B.9 -— - .- ——- .
Ftuoride, Dissolved, mg/l as F .- 0.12 - - —a- .- -
Solids, Residue at 180° C,

Dissalved, my/! ——— 182 257 272 126 226 11%
Nitrogen, NOo>+NQy, mg/l as N B 0.66 ore . - -——— —va
thospharus, ota?, mg/l as P - Ri¥y .- - .- ——- .-
Arsenic, Total, ung/l as As -—— 1.0 - ——— —a- e .-
Bariur, Total Recoverable, .

ug/l as Ba ——— 0.0 - - .- --- =
Cadmium, Total Recoverable,

ug/l as Cd - -—- <1 —aa -—— - .- -
Chromium, Total Recoverabie,

ug/l as Cr - <l —— aua .- --- .
Copper, Total Recoverable,

ug/l as Cu -—— ? -——— .- .- .. -———
Cyanide, Total, mg/l as Cn -—— <0.01 —— .- ——— - -
[ron, Total Recoverable,

mg/l as Fe —— 0.66 0.8 1.4 2.4 1.1 10.0
lron, Dissolved, mg/l as Fe a-- 0.92 0.05 0.08 0.1& 0.0 0.07
Lead, Total Recoverable,

ug/l_as Pb - 11 ——— - -—-- --- a--
Manganase, Total Recoverable,

mg/l as Mn .- L0990 2.2 2.2 0.4 1.4 0.63
Manganese, Dissolved, mg/l as Mn . 092 2.2 2.2 0.36 1.4 0.38
Mercury, Total Recoverable,

ug/] as Hg .- 0.3 ——— .- -— -—- .-
Silver, Total Recoverable,

ug/l as Ag - <1 --- .- -— - R
Zinc, Total Recoverable,

ug/1 as In - . - -—-- .- -—-
Stlica, Dissolved, mg/) as SiuUp - - .. - --- .- -
Selenium, Total, ug/i as Se .- 1.0 - .a- --- --- .e-
Selenium, Dissolved, ug/l as Se .- 1.1 _—— —— . - am-
Sediment, Suspended, mg/l 0 [ 14 5 37 k] 190
Dissolved Oxygen, mg/l 2.5 -— - - --- .- -—-
€0z, mg/V 17.5 - .- - - - .-
Turbidity, NTU 16 4,7 - . - .- -—-
Aluminum, mg/1 as Al - 0.66 - - - S .
Nickel, mg/] as Ni 0.011 .- —_—— --- --- -
Data Sourced 2 5 1 1 1 1 1

a1 - USGS [1981}
2 - KNPC (1980, 1981)
3 - Present Study
4 - KDNREP (1981) .
5 - KOHREP (unpublished data)
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Table (-3 Cont, Water yuality data from study region.

OTney ColTtown

Stte |
Clear Lreek

Site | Cont.
Tradewater River

Parameter

G5/14/B0 07/09/80 08/2G/80 12/08/80 06/19/81

Date 12/09/81 06/19/81
Time 091is 1106 1200 — - 1620 1620
Streamflow, [nstantaneous,

cfs 21 72 4.4- — - ——- aa-
Specific Conductance,

micromhos/cm 410 295 g 253 449 440 340
pH 6.9 f.4 7.0 1.0 6.8 6.2 6.2
Temperature, °C . 19.0 29.0 28.0 28.0 --- .- ---
Hardness, mq/1 as CaCl3 .- 120 .- 140 200 -—- ---
Hardness, Honcarbonate,

mg/} CaClj - 11U - - - - aae
Acidity, Total, mg/l - P .1 - ——— 11 - ———
Calctum, Otfssobved, mg/l as Ca .- 27 - - 48 - -——
Magnesium, Dissolved, mg/l as Mg -—- 12 - -—- 18.4 15 17
Sodium, Dissolved, mg/l as Ha - 4.7 P ——— 7 12.8 13.0
Potassium, Dissolved, mg/l as K - 2.6 .- - £.2 4.3 4.1
Alkalinity, mg/l as Cal0y 30 11 48 72 30.6 —- -
Sulfate, Dissolved, mg/V as S04 160 112 98 35 165 - -—-
Chloride, Dissolved, mq/} as (I e 1.1 - 0 6.7 -—- ---
Ftuoride, Dissolved, mg/i as F .- 0.2 --- - 0.15 - -
Solids, Residue at iHO® C,

Dissolved, mg/l N9 200 229 - 254 - .
Nitrogen, NO»+NQy, mg/l as W - 0.47 -—-- -— 318 - -
Phosphorus, ota?, mg/l as P - 0.04 [ _— 024 . -
Arsenic, Total, wg/l as As --- 1 --- --- 2.0 .- -
Barium, Total Recoverable,

ug/l as Ba - <50 - - 51.0 - .-
Cadinfum, Total Recoverable,

ug/1 as Cd -—-- 4 -—- -—-- 2 - --=
Chromium, Total Recoverable,

ug/l as Cr - <10 --- -—-- 2 <100 <100
Copper, Total Recoverable,

ug/l as Cu o 5 aan - 2 <100 <100
Cyanide, Total, mg/l as Cn - 0 - - <0.01 - .-
[ron, Total Recoverable,

mg/1 as Fe 0,55 1.3 0.41 - 0.306 - -
[ron, Dissolved, mg/l as fe 0.04 6.02 6.01 -— 0.034 1.5 1.9
tead, Total Recoverable,

ug/1 as Fb -—-- 6 --- e 8 - .-
Manganese, Total Recoverabie,

mgfl as Mn i.4 2.0 n.74 - 0.A04 -— e
Manganese, Dissolved, mg/l as Mn 1.4 2.0 0.47 - 0.80% 0.9 1.0
Mercury, Total Recoverable,

uf/1 as Hg - 0.9 --- .- 0.8 --- .-
Silver, Total Recoverable,

ug/l as Ag - 0 -—— -—- {1 .= .-
Zin¢c, Total Recoverable,

ug/1 as In P 60 - - 26 0 0
Silica, Dissolved, mg/1 as 5i0p _— 1.5 vau P - - .-
Selenium, Total, ug/l as Se — 0 - ——- 1.0 - ---
Selenium, Dissolved, ug/l as Se - -— - .- 1.0 - ---
Sediment, Suspended, mg/l --- 12 7 160 k| - .-
Nissolved Oxygen, mg/l ——— - - 4.7 - 3.4 3.4
£0,, mg/l - -—- —— 10 - --- -
Turbidity, NTU cea s ans 7.0 2.9 4.7 4.8
Aluminum, mg/1 as Al ——— [ ——— ——— 0,260 n.g 0.9
Nickel, mg/1 as Ni - - . - n.n22 <g.1 <0.1
Data Sourced 1 1 1 2 5 3 K|

USGSilQEU
KNPC {1980, "1981)

Present Study

KDHREP (1981)

KDNREP {unpublished data)

(] ]

R o N
]

105



lable -1 Cunt,

Waler yuality Jata from study region,

Parameter

ColTtuwn

Site T Tont.
Clear Creek

Date
Time
Streamflow, lnstantanegus,
cfs
Specific Conductance,
micromhos/cm
pH
Terperature, °C
Hardness, mg/1 as CaClj
Hardness, Honcarboaate,
mg/1 CaCo;
Acidity, Total, mg/l
Calcium, Dissolved, mg/l as Ca
Magnestum, Dissolved, mg/l as Mg
Sodium, Dissolved, mg/l as Ha
Potassium, Dissolved, mg/l as X
Alkalinity, mg/1 as CaCOjy
Sulfate, Dissolved, mg/1 as Sy
Chloride, Dissolved, mg/] as Cl
Fluoride, Dissolved, mg/l as F
Solids, Resfdue at [80O® C,
Nissolved, mg/)
Nitrogen, KO,+¢R0q, mg/) as N
Phosphorus, uta?, mg/l as P
Arsenic, Total, ug/l as As
Barium, Total Recoverable,
ug/1 as Ba
Cadmiym, Total Recoverable,
ug/l as Cd .
Chromium, Total Recoveradle,
ug/1 as Cr
Copper, Total Recoverable,
ug/l as Cu
Cyanide, Total, mg/l as Cn
[rgn, Total Recoverable,
mg/l as Fe
Iron, Dissolved, mg/l as Fe
Lead, Total Recoverable,
ug/l as Pb
Manganese, Total Recoverable,
mg /1 as Mn
Manganese, Dissolved, my/l as Mn
Mercury, Total Recoverable,
ug/l as Hg
S11ver, Total Recoverable,
ug/) as Ag
Zinc, Total Recaverable,
ug/l as In
Silica, Dissolved, mg/l as 510;
Setenjum, Tatal, ug/l as Se
Selenium, Dissalved, ug/l as Se
Sediment, Suspended, mg/]
Dissolved Oxygen, mg/l
€0, mg/1
Turbidity, NTU
Aluminum, mg/l as Al
Nickel, mg/l as Ni

Data Source?

07/24/81
13100

1100
4.5

72
35.5
2.8

569

07/24/81
1300

110G
4.5

09/1%/81
1750

7.9

09/19/81
1750

1400
6.2

10/10/81
1200

1600
6.1

<100

<1340

1n/10/81
1200

12/09/81

1930
3.8

874

83
215
18
Y
6.0

1049

0.37

. 1568

0.25
01
5.0

19.0

- USGS {198!)

- kHPC {1980, 1981)

- Present Study

- KDNREP (1981) .
- KDNREP (unpublished data)
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Fable D=1 Cunt,

Hater quatibty dete trom study reyion,

Pdrdmeger

CaiTtown

Site § Cont,
Ciear Craek

Site 2
Cledar Creek

Nate
Time
Streamflow,
cfs
Specific Conductance,
micromhos/om
pH
Temperature, °C
Hardness, mg/1 as CaC0j
Hardness, loncarbonate,
mq /i CaClj
Acidity, Total, mg/l
Calcium, Dissolved, mg/i as Ca
Mzqnesium, Dissolved, mqg/l as My
Sodium, Dissolved, mq/l as Ha
Potassium, Dissoived, mg/l as X
Alxalinity, mg/l as CaCfly
Sulfate, Dissolved, mg/l as Shg
Chtaride, Dissolved, mg/1 as Cl
Fluoride, Dissclved, mg/b as F
Solids, Residue at LH0® C,
Nissolved, mg/i
Hitrayen, NO+NO3, mg/l as N
Phasphorus, Total, mg/l as P
Arsenic, Total, ug/l as As
Barium, Total Recoverabie,
ug/! as Ba
Cadmium, Totdl Recoverable,
ug/1 as Ca
Chromium, Total Recoverable,
ug/l as Cr
Copper, Total Recoverable,
ug/l as Cu
Cyanide, Total, mg/1 as Cn
Iron, Total Recoverable,
g/l as Fe
iron, Dissolved, mg/1 as fe
Lead, Total Recoverable,
ug/l as Pb
Manganese, Total Recoverabie,
ng /1 as Mn .
Manganese, Dissolved, mg/l as Mn
Mercury, Total.Recoverable,
ug/l as Hg
Silver, Total Recoverable,
ug/1 as Ag
Lling, Total Recaverable,
ug/l as In
Silica, Dissolved, mg/l as Si0,
Selenfum, Total, uy/l as Se
Selenium, Dissolved, ug/l as Se
Sediment, Suspended, mg/l
Mssolved Oxygen, mg/l
Cz, ma/l
Turbidity, HTU
Aluminum, mg/l as Al
Nickel, mg/l as Ni

Instantaneous,

Data Source?

03/26/82 08/N4/82 06704782

1115

1500
1.6

61
23.5
4.7

521

1115

1500
3.7

1115

1500
1.7

06/19/81
1514

2600
6.4

06/19/81
1515

2600
6.4

142
66.0
7.4

<Lon

<100

07/24/51
1030

B0
5.3

144
62.8

578

g

<lee

017/24/81
1030

2800
5.3

144
8.4

578

- USRS {1981}

- KMPC'( 1980, 1981)

- Present Study

- KDHREP {19B81)

- KDNREP {unpublished data)
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faile D=1 Cunt. Water quality data from study reyioa.

Cniltoun
Paramuter Site 2 Cunt,
Clear Creek

Nate N9/1%/81 09719781 10710781 107210/81 03/26/82 06/04/82 NA/N4/82
Time 1715 1715 1415 1415 1010 1330 1330
Streamflow, Instantaneous,

cfs ——— ——— —— ——— - —— .o
Specific Conductance,

micromhos/cm 35M() 3500 30 3nnn 1500 1650 . 1650
pH 6.5 6.5 5.8 5.9 4.4 3.7 3.7
Temperature, “C - a—- . .- - —— .
Hardness, mq/l as €aCOj —- -—- . a—- - .. -
Hardness, Noncarbonate,

my/1 Cally --- - - - ——- _-- .--
“hetdity, Total, amn/l .- aen ——— .- --- —- ——-
Calcium, Dissolved, wg/l as Ca - ——- ——— —— I ——— _—-
Magnesiuwn, Dissaived, mg/l a5 My 169 lob 264 254 85 - -
Sodium, Dissclved, mg/l as Ha 122.4 121.9 142.4 141.2 27,3 .- -
Potassium, Dissolved, mq/) as K 11.4 11.4 13.4 13.2 26.9 - -
Alkalinity, my/1 as CalOj - - .- —- - - ---
Sulfate, Dissolved, mg/1 as S0 6h6 666 652 685 717 620 Abh
Chioride, Nisscived, mg/l as C? - -
fluoride, Dissolved, mg/l as F .- I _— _— PR . am
Selids, Residue at [HO® C,

Dissolved, myg/l - _——- —— - _-- - _——-
Hitrogen, H(Os+504, mq/l as N .- - ——— .- - .- .
Phosphorus, Total, mq/) as P - e - —— - —— -
- Arsenic, Total, ug/l as As —-- . .- - - -— .
Barium, Total Recoverable,

ugfl as Ba —- --- - --- ——- . ae-
Cadnfum, Total Aecoverable,

vg/t as Cd - _ --- e —.— - - . ——
Chromiumn, Total Recoverable,

ug/l as Cr <100 <10 <100 <1ug <un - ---
Copper, Total! Recoverable, .

ug/l as Cu - <100 <100 <13 <100 <1nn _— -
Cyanide, Total, my/] as Cn .- —-- - vm—- - - —
iron, Total Recoverable, )

mg/l as Fe —— -— - .- a—- - .-
[ron, Dissolved, mg/1 as Fe 6.8 6.7 7.1 7.1 5.4 2.1 2.1
Lead, Total Recoverahie,

wy/l as Pb - —— ——— i —— o . .
Manyanese, Total Recoverable,

miy/1 as Mn - _——- - _—- _—— .- --
Minganese, Dissolved, mg/l 43 Mn 7.8 7.7 7.4 7.1 4,6 ——— -
Mercury, Total Recoverabie,

ug/! as Hg .- - - - - - P
S1lver, Total Recoverable,

ug/l as Ag - - m.- ——— ae- a-- -—-
Zing, Total Recoverable,

ug/1 as In it n 0 n 100 -—- .-
Silica, Dissolved, mg/l as 5ii), —— - a-- - --- -—- O
Selenium, Total, ug/l as Se . P - - - s a--
Selenium, Dissolved, ug/l as Se -—- .- .- - - . -
Sediment, Suspended, mq/l . -— ——— . - - -
Vissolved Oxygen, mg/t 9,1 9.3 _— --a .- 9.9 9.9
€Ny, mg/! - - -
Turbidity, NTU 2.1 2.0 1.
Aluminum, mg/1 as Al .5 1.0 0.
Nickel, mg/l as Ni <0.10 . <00 0

Nata Source? 3 3 k! 3 3 3 3

USRS (1981)

- KHPC {1980, 19A1)

Present Study

KDNREP {1981}

KDNREP (unpublished data)
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Table D-1 Cont. Water yualilty data from study region,

NDawson Sprinqs Slauthtersville
Site 1 Site 1
Montgomery Creek East Fork Deer
Creek near Sehree

LoiTtown
Site d
Rose (reek

Site 3
Weirs Creek

Parameter

Date 08713780 N6/19/80 08713780 08/07/80 12/07/81 13/25/80 05/06/780
Time . _— ———— ———— . 1230 1025
Streamflow, jnstantaneous,
cfs —— .- - i -—-- 133.0 A.4
Specific Conguctance,
micromhos/cm 942 355 349 115 218 215 . 280
pH R.0 f.b 7.5 7.0 7.0 6.9 7.5
Temperature, °C 32 211.5 1 27 - f.5 19.0
Hardness, mg/} as CaCiy 680 --- 160 mn 94.4 - -
Hardness, Honcarbonate,
mg/1 CaCﬂ3 - - P ——— _— _—- [
Acidity, Total, mg/l —— 8.0 - —— 11.0 - .-
Calcium, Oissolved, mg/l as €a .. ———— ——- .- 2G - ——-
Magnesium, Dissalved, mg/1 as Mg -—-- .- ——- - 4.4 - .
Sodtum, Dissolved, mg/l as Ha .- .- - --- 1.7% ——- .
Potassium, Dissolved, mg/i as K —-- --- - ——- 4,08 - ———
Alkaltnity, mg/) as CaCh, 1148 49 92 68 61 k! 58
Sulfate, Ofssalved, mg/l as Silg 200 4] &0 n 38.1 4] 67
Chloride, NDissolved, mg/l as Cl 0 - 0 fi 1.2 [ -——-
Flugride, Dissalved, my/l as F . .- aa- --- 0,06 —-- e
Solids, Residwe at 1RN° C,
Dissolved, my/l .-- e - --- 126 139 168
-Nitrogen, N0o+H04, mq/1 as H - - - --- n.315 - .-
Phosphorus._gota?, mgft as P ——- .. - -——- n.n62 - -
Arsenic, Total, ug/l as As S - ——— - 2.n - _—-
Barium, Totai Recoverable,
uiq/l as He - .- - - 59.0 --- ---
Cadnium, Total Kecoverable,
ug/l as Cd ——— —— — . <1 - o--
Chromivyim, Total Recoverable,
ug/l as Cr - - P - 1 --- --—
Cepper, Total Recoverable, i
ug/l as Cu P -——- -— ——— 5 --- -=-
Cyanide, Totai, mg/l as Cn -— —.- .. -— <0.01 --- -
Iron, Total Recoverable,
mn/1 as fe --- 0.95 -—— - 1.578 3.40 0.81
Iron, fissobved, mg/1 as Fe - -—-- - . 0.148 .23 n.02
Lead, Total Recoverable,
ug/l as Pb . _— ——— .- 1n ca- -
Manganese, Total Recoverable,
mg/1 as Mn - 1.47 - —-- n.198 0.2z .15
Manganese, Dissclved, mg/1 as Mn aa —.- ——— - n.179 0,15 n.13
Mercury, Total Recoverable,
ug/t as Hg - --- -—-- --- 0.4 --- ---
Silver, Total Recoverable,
ug/l as Aq ——- ——— -—- --- <l e .-
Zinc, Total Recoverable,
ug/l as In --- .- .- --- 16 --- ---
Siltca, Dissolved, mg/l as Siﬂz P -—— -— e - - ---
Selenfum, Total, ug/i as Se -—-- _— aaa --- 1.0 .- -
Selenium, Dissolved, ug/l as Se - .- --- .-- 1.0 --- ---
Sediment, Suspended, mg/l 100 e 100 200 22 59 25
Dissolved Oxygen, mg/l 5.7 2.5 4.9 3.4 .- -—- -
Loy, mg/l 12.5 a-- 1.5 12.5 - -—— -
Turpidity, NTU -4] 4.4 A2 100+ 12 - .=
Aluminum, mg/] as Al --- . ma- - n.83 - .-
tickel, mg/! as Ni .- - ——— .- .00y - ---
Data Source? 2 4 2 2 S ) 1

USGS 51981)

- KNPC (1980, 1981}

Present Study

KDNREP (1981)

- KDHREP {unpublished data}
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Tatile [1-1 Cunt.

Mater quality data from study region,

~ STaughtersyville

Madisonville West

Parameter Srte b Site i
East Fork Depr Clear Creek
Creek near Sebree
fate 0714780 0y/in/80 n6/19/8)1 06/19/81 07723781 07723781 04/19/81
Time 1045 1140 1445 1445 1300 1300 1715
Streamflow, [nstantaneous,

cfs 0.16 n.nt .- - .- - -
Specific Conductance, .

micromhas/cm 4anz hR0 2100 2100 2500 2500 nnn
pH 1.0 7.2 3.9 1.9 3.8 3.8 3.6
Temperature, °C 28.5 21.5 - - —-- - ——-
Hardness, mg/1 as CeC0y 150 --- ——- ——- ——- —na .-
llardness, Koncarbonate,

mg/1 Caliy 52 --- -—- - ——— - -
Acidity, Total, mg/l -—- --- - ——- -— - “n
Calcium, Dissolved, my/i as Ca 37 ae- - .- ae- —— -—
Magnesium, Dissolved, mg/} as Mg 13 _—— 114 110 132 124 Hl |
Sodium, Dissolved, mg/1 as MNa 19 -—- 51.9 52.1 26.8 26.4 43.6
Potassium, Dissolved, mg/l as K 4.4 --- 6.3 6.2 5.9 5.9 8.6
Atkalinity, mg/1 as CaCly 94 150 —an - —e- - ---
Sulfate, Dissolved, mg/l as 50 90 160 -—-- -—- 635 6315 926
Chloride, Hissclved, mg/l as E? 19 - - —- ——- - .-
Flugride, Dissolved, mg/l as F 0.3 - - - - .a- ---
Selids, Residue at 18N° C,

Dissolved, mg/i 251 447 ——- -—- --- - -——
Hitrogen, HOs+ti0q, mg/l as H 0.63 - - .- - _— ———
Phosphorus, ota?. mg/l as P n.07 - - -—-- .- - -
Arsenic, Total, ug/l as As 2 ——- . .- ——— .- —-
Rarium, Total Recoverable,

ug/1 as Ba 100 Py - ——- . . -
Cadmium, Total Recoverable,

ug/l as Cd | 0 - . . - - ———
Chromium, Yotal Recoverable,

ug/1 as Cr 20 --- <100 <100 <110 <100 <100
Copper, Total Recoverabie, -

ug/1 as Lu 3 -, <1ng <10} <HIN <100 <100
Cyanide, Total, mg/1 as {n 1] - P e .- - -,
[ron, Total Recoverabie,

mg/1 as Fe 1.20 3.50 . . - —— U
iron, Dissclved, mg/1 3s fe 0.03 0.56 2.10 1.93 5.50 5.60 7.79
Lead, Total Recoverable,

ug/! as Pb | ——— ——— - - ——- -
Manganese, Tatal Recoverable,

mg/l as Mn 0.73 J.0U -—— - --- --- -
Manganese, Dissolved, mg/1 as Mn N.64 .90 5.5 5.4 14.9 14.1 23.8
Mercury, Total Recoverable,

ug/] as Hg 0.3 -—-- .- P -—- -—-- e
Silver, Total Recoverable,

ug/l as Ag i - ——- .- PR .- .-
Zinc, Total Recoverable,

ug/l as In 1)) -—-- 00 304 20N 2un 100
Silica, Dissclved, mg/1 as SiU, 9.3 .- —-- - --- - .-
Selentum, Total, ug/t as Se 0 .- . P - ——— -
Selenium, Dissolved, ug/l as Se -——- _— [y - .-- .a= ---
Sediment, Suspended, mg/l n 138 -—— - --- --- —---
Dissolved Oxygen, mg/! ——— ——- 7.5 7.5 5.l 5.1 6.0
€0y, mgft “—- .e- -—- - - - ---
Turbidity, NTU -—- - 3.5 15 0.4 0.4 0.3
Aluminum, mg/l as Al . . R.3 R.9 4.5 5.0 7.0
Nickel, mg/l as Ni -— - .15 a.15 0.19 0.19 .17
Nata Source?d 1 1 3 3 3 k| ]

4 1 - uses (1981)
2 - XNPC (1980, 1981)
J - Present Study
4 - KTNHREP (1981) )
5 - XDHREP (unpublished data}
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Tabie -1 Cont.  Hater qeality data from study region,
Hadisoaville West
Parameter Site 1 Tont, Site 2
Clear Croek Clear Creek
Date 09719781 10710781 1071078 03/25/H2 06/D4/82 06/N4/82 12/09/81
Time 1715 120N 1200 1815 1520 1420 -
Streamflow, Instantaneous,

cfs .- .- .- - —— __- aen
specific Conductance,

micromhos/om innn 2800 24nn 300 140n 1400 2466
pH 1.6 3.5 3.7 4.1 3.9 1.9 1.9
Temperature, °C - - T eea - - —— -
Hardness, mg/l as CaCf)y -— - --- —— - P 1250
Hardness, Honcarbonate,

mg/i CaCny --- .-- ——- ——- -—- - —--
Acidity, Total, mg/l _-- .- - © eaa .—- . 164
Calcium, Dissolved, mn/l as Ca - —— —— fea - ——— 34
Magnesium, Dissolved, mg/l as My 198 197 145 77 .- --- 18
Sodium, Dissolved, mg/l as Ha 45.3 2.2 63.8 35.7 .- —— 7.9
Potassiun, Dissolved, mg/l as K A.R 10.2 10,6 4.8 - - 5,2
Alkalinity, mg/l as Cally --- .- . ——- ——— . b
Sulfate, Dissalved, mg/l as Sy 926 562 630 633 ata 512 159
Chloride, Dissolved, mg/l as Cf .- .- ——- .- .- ——- 12.9
Flueride, Nissclved, ng/l as F .- - ——— .- .- ——- 0.8
Solids, Residue at 1x0° C,

Dissoltved, mg/} - .- ———- ——— - - ma
Hitrogen, NUseMdy, mg/fl as N - . - .- —— - U.14
Phosphorus, Gta?, mygfl as P - - ———- vaa . .- 0,009
Arsenic, Total, ug/l as As _— - - - .- —-- 1n
Barium, Total Recaverable,

ug/1 as Ba P I —— ——— a—- . 13

© Cadmium, Total .Recoverable,
' u/1 as Cd -——- -—— .- - --- --- 3
Chromium, Total Recoveratle,

ug/l as Cr < <1ng < <100 - --- &
Copper, Total Recopverable,

ug/l as Cu <1nn <100 <100 <100 .- .- 12
Cyanide, Total, mg/i as Cn -— -—-- .- .- --- --- <0.01
lran, Total Recoverable,

mg/l as Fe - - - - - - 6.52
[ron, Bissolved, mg/l as fe a4.0 9.1 9.1 8. 1.5 1.62 6.18
Lead, Total Recoverable,

ug/l as Pb -—- - -— -- —— —— 38
Manganese, Total Recoverable,

mi/l as Mn - . -— - -— P 3.70
Manqganese, Dissolved, wmg/1 as Mn 25.3 18.3 18.9 4.4 - - 31.54
Mercury, Total Recoverable,

ug/l as Hg --- ——— -—-- --- . - n.5
Silver, Total Recoverable,

ug/l as Ag . -—-- e - - .- 5
{inc, Total Recoverable,

g/l as In Lon 200 200 200 --- - 295
Silica, Dissolved, mg/l as SiUz - - --- .= - - .-
Selenium, Total, uy/l as Se _— --- .- - --- --- 1.0
Selenium, Dissolved, ug/! as Se --- .- --- --- - —.e 1.0
Sediment, Suspended, mg/t --- .-- - --- --- --- 43
NDissolved Oxygen, mg/l 6.0 - --- -—- R.0 8.0 ---
COZ- mep /1 e --- .- .- --- .- -
Turbdidity, NTU 0.1 0.5 0.6 9.3 10,1 1n.1 46
Aluminum, mg/l as Al 6.2 7.4 7.3 3.7 .- - 1.13
Nickel, mg/1 as Ni 0,18 0.19 0.18 06.13 -—- --- L1105
Data Source? 3 3 3 3 3 3 5

21 - USGS ilgal)
2 - KHPC {1980, 1481)
3 - Present Stuily
4 . KDNAEP (1981}
5

- KDHREP (unpublished data)
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fable N-1 Cont.

Water quality data from study region.

lanson HMadisonyille tast
Parameter hrte | Site 1
tter Creek near Hanson Flat Creek ftear Madisunville
Date 05/06/80 N6/19/80 07 /14/80 09/10/80  031/26/80 05/07/80 07/16/80 09/N57R0
Time 1210 - 1400 1300 1135 1050 nazo 1100
Streamflow, [nstantanvous,

cfs : 1.7 - .39, 0.0 15.0 1.8 0.4% 0.9
Spectfic Conductance,

micramhas/fom 06 380 323 e 1400 2310 2660 -—-
pH 7.0 6.6 .- 1.6 3.4 3.2 -—--
Temperatyre, °C 21.5 18 n.s - 7.0 15.5 26.5 “m=
Hardness, mg/l as CuCU3 _——— - 120 . — —— 1100 ———
Hardness, Noncarbunate,

mg /1 CaC0y --- --- 32 .- -—-- - 1100 .-
Acidity, Total, mg/l ——- 6.4 a.3 - 2.3 4.3 6.5 -—--
Calcium, Dissolyed, my/l as Ca --- --- 33 .- = - 210 .———
Magnesium, Dissolved, mg/1 as Mg .- Py n - ——- .- 50 —-
Sodiun, Nissclved, mg/l as Na am- ——— 15 ——— -—— .- 26 ——
Potassium, NDissolved, mg/fl as K - - 4,7 -——- ——- — 5.7 -
Alkalinity, mg/T as CaCly 42 154 92 - - - 0 wa-
Sulfate, Dissalved, my/1 as SO 64 37.8 37 - 740 1300 1500 —e-
Chigride, Dissolved, mq/l as C? - - 21 - - -o- 9.2 e
Fluoride, Dissolved, mg/l as § —.- -—— 0.3 -—— —— .- 2.0 _——
Solids, Residue at LHO° C,

Dissalved, mg/] 237 .-- 202 - --- 2080 25007 ——-
Nitrogen, MO,+MO4, mq/) as N .- - .60 - —-- - 0.4} ~ea
Phosphorus, ota?, mi/l as P - ——- 0.n2 [P . - 0,0% -
Arsenic, Total, ug/l as As -—- -—-- 2 --- --- -ea 0 ---
Barium, Total Recoverable,

ug/l as Ha - - 2u1 -— --- .- 100 -
Cadmiwn, fotal Recoverable,

“ugfl as Cd - .- 0 --- --- - 22 .-
Chromium, Tatal Recoverable,

ug/l as Cr - --- 10 - --= --- 20 ---
Copper, Total Recoverable,

ug/l as Cu - - ? .- -—— - 14 .-
Cyanide, Total, ma/l as €n --= --- L --- - i 0 i
Iron, Total Recoverable,

mg/l as Fe - .81 2.5 --- 6.8 5.9 7.0 .-
Iron, Dissolved, mg/l as Fe 0.62 - 0.08 - 4.8 5.9 5.8 ---
Lead, Total Recoverable,

ug/l as Ph - - 3 - - --- 16 ---
Manganese, Total Recoverable,

my /1 as Mn - 3.5¢2 0.69 - 4.6 16.0 0.0 -
Manganese, Rissolved, mg/i as Mn ——- - 0.63 - 7.9 .0 18.0 ---
Mercury, Total Recoverahle,

ug/l as Hg --- .- n.5 -e= --- -- 8.7 -
Silver, Total Recoverable,

ug/l as Ag --- -- n -—- --- --- 0 ==
ling, Total Recoverabrle,

ug/t as In .- .- S0 -—- --- --= 2100 -
Silica, Dissolved, mg/l as 5i0; - .- 9.9 - --- --- 58 .-
selenium, Total, ug/l as Se - --- 0 - --- --- 0 .-
Selenfum, Dissolved, ug/l as Se -—- .- m—— --- --- --= . ---
Sediment, Suspended, mg/] a8 - 116 —— 18 32 .- --=
Dissolved Oxygen, mqg/l --= 2.6 --- -—- --- --- --- ===
LGy, mg/1 --- --- - - - --- --- ---
Tufbidity, NTU - 4.5 .- .- --- - - .-
Aluminum, mg/l as A) -—- -.- --- --- - === === ===
Nickel, mg/1 as Ni - --- --- - .- --- == ---

1 4 H 1 1 1 | 1

Data Sourced

- USGS {1981)

- KNPC {19R0, 1981}

- Present Study

- KDNREP (1981} -
- KDHREP (unpublished ddta)
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able O-1 Cont. Mater yuality data from study region,

VadisonviTle fast Hortonville
Parameter Site t Site ]
Flat Creek near Madisonville firakes Creek near White Plains
Date NR/06/80 03/26/80 n&s /07 /Ro 07715080 N9/09/80
Time ——-— 0910 1920 1405 1000
Streamfiow, Iastantaneous,

cfs .- © 150 - 1.2 0
Specific Conductance, :

micromhas /em 2256 400 1110 2250 aan
pH B.% 4.4 3.6 1.4 ---
Temperature, °C 35.0 8.0 18.0 29.0 -
Hardness, mg/1 as CaC03 1700 _—— .. 840 .
Hardness, Moncarbonate),

mg /1 CaCd ——- . .- —— B4 .-
Acidity, Total, mg/l -—- - 2.0 5.8 _—
Calciuwnm, Dissolved, mg/l as Ca .- - --- 170 e
Haqqesium. Dissalved, mg/l as Mg . - --- 100 ---
Sodium, Dissoived, mg/l a5 Na - - .- 24 .-
Potassium, Nissolved, mg/l as K a-- . - ——— 4,2 ——
Alkalinity, mg/t as CaCny 320 [ Q i] _——
Sulfate, Nissolved, ma/17as 350 - A5 160 540 1130 -
Chloride, Rissolved, mg/l as C 0 - - 19 -
Flugride, Nissolved, mg/f] as F e -—— - 1.7 . -—
Solids, Residug at 180° C,

Nssolved, mg/l .aa 266 RSR 1820 _——-
Nitrogen, ND-+NQq, mg/l as N .- --- . n,0s .-
Phosphorus, nta?, mg/1 as P - ——- - n .-
Arsenic, Total, ug/l as As s -——- R— 0 ———
Barium, Total Recoverable,

ug/l as B4 : -—- .- - 1040 —--
Cadmium, Totdl Recoverable,

ug/l as Cd --- --- - 10 .-
Chromium, Total Recoverable, '

ug/1 as Cr .- - --- 20 ===
Copper, Total Recoverable,

ug/l as Cu --- --- --- 13 ===
Cyanide, Total, mg/} as Cn : --- --- .- 0 ===
[ron, Total Recoverable,

mg/1 as Fe .- 2.9 5.0 8.0 ---
[ron, Disselved, mg/l as Fe - 1.2 3.3 14.0 -—--
tead, Total Recoverable, .

ug/1 as Pb —-- --- --- 13 -
Manyanese, Total Recoverable,

mg /1 as Mn -— 2.0 5.8 7.0 -
Manganese, Dissolved, mg/1 as Mn “-- 2.0 5.4 15.0 -
Mercury, Tota! Recoverable,

ug/t as Hg --- --- === 0.5 -
Stlver, Total Recoverable,

ug/l as Ag --- --- --- 0 it
linc, Total Recoverable,

ug/l as In - --- - 1700 ---
Sitica, Dissolved, mg/) as Si0, - --- v 19 ..
Selenium, Total, ug/l as Se ——— - - n ===
Selenium, Dissolved, ug/l as Se - Lt --- .- ===
Sedtment, Suspended, mg/fl 1} 20 24 25 .-
Nissolved Oxygen, mg/fl 9.1 - ——— - —a-
LNy, mgfl 7.5 - e .- ——
Turbidity, NTU 4.1 -—— - —— -
Aluminum, mg/l as Al --- - - - ---
Nicket, mg/1 as Ni --- ——- - — =
Data Source? 2 1 i 1 1
31 - USGS {1981)

2 - KNPC (1980, 1981)

3 - Present Study

4 - ¥DNREP (1981)
5 - KDNREP (unpublished data)
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Table D-1 font,

Water guality data from study reqion,

Sacramenka

Parameter X Tte |
Pand River near Vandetta
Bate 10/04/79 14/14/79 01704/80 02/14/80 03/20/80 95/21/50 07/1n/80
Time 1145 1230 1504 1035 n920 1015 Na3n
Streamflow, Instantaneous,

cfs 5150 729 928 188 590 57¢ 900
Specific Conductance,

micromhos/cm 28an 500 427 1109 470 955 495
pH 6.7 7.1 7.2 6.7 1.2 7.1 5.6
Temperature, °C 17.0 9.0 1.5 2.5% §,5 72.% .0
Hardness, mg/1 as CaCOy .- ———— e ——— . . 230
Hardness, Moacarbonate,

my/1 CaChy - - - - - —-- 210
Acidity, Total, mg/l --- .- .- .- ——— -—- 0.2
Calcfum, Dissolved, mg/l as Ca - —-- - . e - g
Magnesium, Nissclved, mg/l as Mg - - — - - - 21
Sodium, Dissolved, ing/l as Na - —- . o s e n
Potassium, Nissolved, mg/l as X - - - ——— .- - 3.7
Alkalinity, mg/l as CaCOy 34 54 48 {0 46 50 zZ1
Sutfate, Dissolved, mg/l as SO 79 2000 161} 540 160 400 240
Chloride, Rissolved, mg/1 as C? am- —— _— -— — .—- 3.6
Fluoride, Dissolved, mg/l as F - .- - - caa - 0.3
Solids, Residue at 18n° C,

Dissclved, mg/l 174 369 302 880 3nz 756 455
Nitrogenm, HU3+NOq, mg/l as N a.- .-- - —— Cee e 0.59
Fnosphorus, fotal, mg/l as P ——— . ——- I —— —- n.06
Arsenlc, Total, ug/l as As . — ——- —.- -a em- 1
Barium, Total Recoverable,

ug/t as Ba P e . - . - o
Cadmium, Yotal Recoverable, ;

ugs/1 av Gd e ana e maa .- -
Chromium, Total fRecaverable, 10

ug/1 as Cr . --- -~ .- --- ---
Copper, Total Recaverable, . "

ug/t as Cu —— --= -— --- --- -:- 0.1
Cyanide, Total, mg/) as Cn - .- -. --- --- --- .
Iron, Total Recoverable, Lo s - N 5 s - 23

mg/1 as Fe . 0.0l o 02
{roa, Nissolved, mg/l as Fe 1.0 n.o4 0.u9 - 0.02 . .
Lead, Total) Recoverable, . A 0

ug/1 as Pb --- - —n- —-- . -

ecoverable,
Hﬂngz;fsié Lﬂta] Rece 0.42 1.8 0.75 1.7 1.3 2.5 2.1
Manganese, Dissolved, mg/! as Mn 0.4 1.8 0.75 -3.7 1.1 0.2% 2.1
Mercury, Total Recoverabie, 0.7

ug/1 as Hg .- ——— ——— ——- - .- .
Silver, Total Recaverable, 0

uq/l as Ag .- - ——— ——— - --

Iinc, Total Recoverabie, . 0

wy/l as In --- --- --- - --- - £ 3
Silica, Dissolved, mgfl as §i0; --- - - .- --- --- 6
Selenium, Total, ug/l as Se S - .-- - e .- - o
Salenium, Nissolved, ug/i as Se .- -— .- - --- ---

Sediment, Suspended, mg/} 19 23 26 10 102 ?h 7R ]
Dissolved fxygen, mg/l --- - --- e .- -:- ::_
T0,, mg/! —ae
Turbidity, NTU ——— . —-- .- .- - -
Muminum, mg/1 as Al -—- .- - - - --- -
Nickel, mg/] as Ni .- .- .- --- -- -—-

Data Sourced . 1 i i 1 1 1

. USGS (1981)
- xnpC {1980, 1981)

Present Study
- XDNREP (1981)
- KDNREP {unpublished data)
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Tatyle 0-1 Cunt.

Water guality dato from study reqgion.

{iraham
Parameter “Site 2 Site g
Long Pond Hest Fork Pand River aear Apex
Date 08/15/80 41/25/80 05/06/80 0715780 09/0R/80 OR/05/80
Time m—— 1415 1310 1045 1425 _——-
Streanflow, [nstantaneous,

cfs - 425 21 1.7 ] .-
Specific Conductance,

mfcromhos/cm - 700 145 355 365 --- Si6
pH 7.0 6.7 7.4 7.2 --- 7.5
Temperature, °C 28 9.0 19.0 29,0 -—— 26
Hardness, mg/l as Cacn3 3310 . PP 150 - 218
Hardness, Moncarbonate,

mg/l'CaCOJ - ——— - 54 e -
Acidity, Total, mg/l - .- .-l - ——— ---
Calcium, Dissolved, mg/1 as Ca - - - a7 ——- .-
Magnesium, Dissolved, mg/} as Mg - --- ——- 9.0 .- -
Sodium, Nissolved, mg/1 as Na .- a— . 14 —-- -
Potassium, Dissolved, mg/l as X - .- - 2.9 —— .-
Alkalinity, mg/1 as CaCQj 112 42 100 Lon - 72
Sul fate, Dissolved, mg/1 as SN 150 27 64 54 --- 120
Chioride, Dissalved, mg/1 as C? b} - —- 18 - i}
Fluoride, Dissalved, mg/l as F ae- .- - 0,2 - ann
Solids, Residue at 180° C,

Dissolvad, mg/l _— 111 219 239 - ———
Nitrogen, MNO,+HN0y, mg/l as N ——— - ane n.7 “aa am-
Phnspharus, ota?, mg/l ¢s P —-- - .- n.36 .-n .es
Arsenic, Tatal, uy/l as As - .- - .- .- ens
Hariuym, Tatal Recaverable,

ug/f as BHa --- - --- 100 il -=-
Cadmium, Total! Recoverable, N . .

ug/1 as Cd -—-- - e
Chromium, Total Recoverable, 16 . e

ug/l as Lr --- - mcT
Copper, Total Recoverable, 5 . .

ug/l as Cu === = - s . e
Cyanide, Total, mg/1 as Cn --- --- ==
1ron, Total Recoverable, L . .64 2.1 . e

mg/l as fe 063 004 o o
Iron, Dissolved, mg/l as Fe -——- 0.19 .0 .

Lead, Total Recoverable, s . .
ug/l as Pb ol == b ==
1 Recoverable,
e 5 n.22 0.31 L o -
Manganese, Dissolved, mg/1 as Mn .e- n.a7 0.24 1.
Mercury, Total Recoverable, Lo L e
uy/l as Hg el <= == '
Silver, Total Recoverable, o . .
ug/l as Ag === --- -==
Zinc, Total Recoverable, 30 . .
ug/l as In . T oo o 8.0 . -
Silica, Dissalved, mg/1 as 5i; --- T o p —— ---
Salenium, Total, ug/l 65]39 S --- c0T oo . - P
selenium, Nissolved, ug/l as Se - === i .
Sediment, Suspended, mg/l} 100 1n2 - 75 ::' 102'0
hissolved Oxygen, mg/l 3.4 - - o - 12.5
€0y, mg/l 15 === T o . 37
Turbidity, NTU a6 - b . e
Atuminum, mg/1 as Al .ee --- == o o .
Nickel, mgfl as Ni - --- ==" i
2 1 1 t 1 2

Data Sourced

- USAS (1981)

- KNPC (1980, 19R1)

Present Study

- KDNREP (1981)

- KDNREP {unpublished data)
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Table D-1 Cont.  Hater tnality data from study region,

Tiverraore

Site [
fireen River at Lucy 2 at Calhoun

Pardmeter

Date
Time

16/23/19
1400

£2/07/79 DI/16/H0 02729780 04704780 04710/80 N3/16/80
1210 §130 1200 ngen n945 1545

Streamflow, Instantaneous,
cfs
Specific Conductance,
micromhos fcm
IH
Temperature, °C
Hardness, mg/l as Calny
Hardness, Nancarbonate,
mg/l CaChy
Actdity, Total, mg/]
Calcium, Dissolved, mg/1 as Ca
Magnesium, Oissolvea, mg/l as My
Sodium, Gfssolved, mg/] as Na
Potassium, Dissolved, mg/l as K
Alkaliaity, mg/l as CaC03
Sulfate, Nissalved, mn/ as S0,
Chloride, Dfssolved, mg/l as {1
Fluoride, Dissolved, mg/l as F
Solids, Residue at 180° C,
Nissolvea, mg/l
Kitrogen, NOs+NOq, mg/l as N
Prosphorus, %ota , mg/loas P
Arsenic, Total, ug/l as As
Barium, Total Recoverable,
ug/l as Ba
Cadmium, Total Recoverable,
ug/1 as Cd
Chromiym, Total Recoverable,
uy/l as fr
Copper, Total Recoverable,
ug/l as (u
Cyanide, Total, mg/l as Cn
Iron, Total Recoverable,
mg/l as Fe
[ren, Dissolved, mg/1 as Fe
Lead, Total Recoverable,
ug/1 as Ph
Manganese, Total Recovereble,
my/l as Hn
Manganese, Dissolved, mg/1 as Mn
Mercury, Total Recoverable,
ug/1 as Hg
Silver, Total Recoverable,
ug/l as Ag
Zine, Tota) Recoverable,
ug/l as In
Silica, Dissolved, mg/l &s 510,
Selenium, Total, ug/l as Se
Selenium, Dissolved, ug/l as 5e
Sediment, Suspended, mg/1
‘Dissolved Oxygen, mg/]
€0y, mg/
Turbidity, NTU
Aluminum, mg/l as Al
Nickel, mg/1 as Nt

Nata Sourced

19

0

200
7.6
17.4

31306

260
7.4
8.5

201600

260
7.4
7.n

8904

310
1.1
a.n

23600

10800

290
7.6
14.5

24100

UsGS (1981)

KNPC (1980, 1981)

Present Study

KDNREP (1981)

KONREP (unpublished data)
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fahle -1 Lonl., Water quality data from stidy roygion,

Livermore Central City West
Parameter Site 1 Tont. Site T
Green River at Lock 2 at Calhoun Cypress Wetland near Cypress Creek
Date 06/05/80 07/31/80 09/28/80 na/20/81 06/20/81 07723781
Time 0930 1015 1954 1300 1300 1215
Streamflow, [nstantaneous,

cfs 5950 1640 1070 . ——- .-
Specific Conductance, .

micromhos/cm 290 340 164 AH0 880 430
pH 7.4 7.8 8.0 6.3 6.3 7.3
Temperature, °C 23.0 28.5 28.8 24 23 24
Hardness, mg/l as CaC04 .- 140 —— _—- —— .
Hardness, Noncarbonate),

mg/1 CaChq .- 1 - _—- an .-
Acidity, Total, mg/l ae- ——— —— - e .
Catcium, Dissolved, mg/l as Ca ——— 4z . - ——— -—-
Magnesium, Dissolved, mq/1 as Mg .- 8.9 - 39 44 19
Sodium, Dissclved, mg/1 as Ha .- 11 .- 17 i7 15
Potassium, Dissolved, mg/F as K --- 2.3 - 4 4,7 F]
Alkalinity, mg/l as CaC03 90 SR n2 - . e
Sulfate, Nissolved, mg/l "as S04 41 44 52 13 13.2 678
Chloride, Dissalved, mg/1 as €1 - 12 —— .- - _—
Fluoride, Dissolved, mg/l as F . n.z - —-- —- ———
Solids, Aesidue at 180° ¢,

Dissolved, mg/} 173 221 226 .- - -
Nitragen, N05+HNq, wmg/l as N ——— 0.91 —— “-- . e
Phosphorus, Total, mg/l as P —— n.a6 PR .- - e
Arsenic, Total, ug/} as As [ 2 - —-- _— -
Barium, Total Recoverable,

ug/l as Ba - 100 —-- —a- .—- -
Cadmium, Total Recoverable,

ug/l as Cd .- ! —-- e --- ae
Chromium, Total! Recoverabie,

ug/1 as Cr P 40 -—- .1 0.1 0.1
Copper, Total Recoverabie,

ug/fl as Cu --- 3 m—- (I <0.1 0.1
Cyanide, Total, mg/l as Cn - 0.0l -—- --- --- ---
iron, Total Aecoverable,

ng/1 as Fe 1.4 t.0 1.9 --- .- ---
tron, Dissolved, mg/l as Fe 0.01 0.01 0,01 a.6 .6 0.09
Lead, Total Recoverable,

ug/l as Pb : ——— k) - - .- -
Manganese, Total Recoverable,

mg /1l as Mn 0.17 0.14 0.26 --- .- -
Manganese, Nissolved, mg/l as Mn 0.07 0.1? 0.8 6.7 1.7
Mercury, Total Recovarable,

ug/1 as Hg .- 0.1 .- - -—- .-
Silver, Total Recoverable,

ug/l as Ag —- 0 --- --- - ---
Iiac, Total Recoverable,

ug/1 as In - 10 -— 0 0 ]
Sitica, Dissulved, mgsl as $i0; - 4.7 - --- - -
Seleaiym, Total, ug/l as Se - 0 .- ——- .- _—
Selenium, Dissolved, ug/l as Se .- --- - --- .- ---
Sediment, Suspended, mg/l 38 42 54 --- --- ==
Dissolved Oxygen, mg/} - —— -—-- 3.1 3.1 2.1
€0y, mg/l --- --- .- —- .- -—
Turbidity, NTU --- .- -—- 0.5 0.5 2.6
Aluminum, mg/l as Al .- _— ——— n 0 0
Nickel, mg/l as Ni -—— .- - 0.1 <0.1 <1
fata Sourced 1 1 1 3 3 1

Us6S (1981)

- KNPC {1980, 1981)
Present Study

- KDHREP {1981)

N E L) Y —
L]

KDNREP {unpublished data)

117



Table -1 Cont. Weter quality deta from study reqgion,

Central Uity Hest

Parameter Site 1 Cont.

Cypress Wetland near {ypress Creek

Nate 07/23/81 08/18/R1 09/18/8]1 0D2/27/82 02/27/82 D3/25/82 06/01/82 06/03/82

Time
Streamflow, Instantaneous,
cfs
Specific Conductance,
micromhas/cm
pH
Temperature, °C
Hardness, mg/l as CaC0y
Hardness, Honcarbonate,
mg/1 CaCly
Acidity, ‘Total, mg/
Calcium, Dissolved, mg/l as Ca
Magnesium, Dissolved, mg/t as Mg
Sodium, Dissclved, mg/l as Wa
Potassium, Nissolved, mg/T as X
Alkabinity, mg/1 as CaClq
Sulfate, Dissolved, mg/l as i
Chlorida, Nissalved, mg/l as C?
Fluoride, Dissolved, mg/l as F
Solids, Residue at 180° C,
Dissolved, mg/]
Hitrogen, Nio+iDq, mg/l as N
Phosphorus, ;ota , mg/l as P
Arsenic, Total, ug/l &5 As
Barfum, Total Reacgverahble,
ug/l as Ha
Cadisfun, Total Recoverable,
ug/1 as €d
Chromiun, Total Recoverable,
ug/l as Cr
Copper, Total Rfecoverable,
ug/1 as Cu
Cyanide, Total, mg/l as Cn
lron, Total Recoverable,
mg/1 as Fe
irom, Dissolved, mg/l as Fe
Lead, Total Recoverable,
ug/1 as Pb
Manganese, Total Recoverable,
mg/1 as Mn
Manganese, Nissolved, mg/l as Mn
Mercury, Total Recoverable,
ug/l as Hg
silver, Total Recoverable,
ug/l as Ag
2inc, Total Recoverable,
ug/l as Ina ]
Siiica, NDissolved, mg/l as Si0;
Sefenfum, Total, ug/l &5 Se
Selenium, Dissolved, ug/l as Se
Sediment, Suspended, mg/!
Dissolved Oxygen, mg/f]
Cﬂz, mg/l
Turbidity, NTU
Aluminum, my/1 as Al
Hickel, mg/l as Ni

Data Sourced

1215

500
7.5
25

15
16
2.3

h75

2300

1600 1600

2300
6.6 7.n
[7 18

161 119
1nf 109

In.8 i1.5

7 7.1
1.0 0.8

4] 0
<.l <0.1

k] k|

1715

900
7.2
10

.1

n,69

12.1

2.0
0
<0.1

K|

1718

gnn
7.2
10

<0,t

1260

550
6.8

<0.1

<Nn.1

0.68

1215

R50
6.9
22

1215

830
5,9
22

n.64

USGS i1981)

KNPC {1980, I1981)

- Present Study

- ¥NNREP {1981)

~ KDHREP {unpublished data)

e L PO
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Table D-1 Cont, Hater quality data from study reyion,

Central Tity West

Parameter - Site 2
Cypress Creek at KY f1

Late 06/20/81 N6/20/81 07/23/81 07723781 09/7Y4/8] 09/18/81 02/27/82 02/21/82
Time 1215 1215 1045 1045 1500 1500, 1640 1640
Streamflow, Instanteneous,

cfs —— - .- - —— —_— _—— .-
Specific Conductance, :

micronhos/cm .a- -se 2600 2600 2100 2300 1500 1500
pH 6.8 6.8 6.9 6.9 7.0 7.2 6.9 6.9
Temperature, °C 22 21 27 28 17 17 g g
Hardness, mg/1 as a0, .- - - - . --- ——— -
llardness, Moncarbonate,

mg/t CaCn - - .- _—- ava - --- .a-
Acidity, Total, mg/l .- —— a-- - - ——— . .-
Caicium, Dissolved, mg/l as Ca -—- - --- ——- - ——— .- i
Magnesium, Nissolved, mg/1 as Mg H5 B4 114 13 106 120 Az 78
Sodium, Dissolved, mg/] as Ha 58,5 57.2 92.1 94 99.6 102 55.2 an
Potassium, Dissolved, mg/l as X 5.5 6.7 9.0 8,7 11.4 1.2 & 6.3
Alkalinity, mg/l as CaClj . ——— _— - S —— - .
Suifate, Dissalved, mg/1 as SO ——— ——— 14 695 809 809 574 . 543
Chlaride, Dissolved, mg/l as C? -

Fluoride, Dissolved, mg/F as F —- —— - ——— - - - P
Solids, Residue at 1806° C,

Dissolved, mg/} aaa —aa _——- . - ——— [, ———
Nitrogen, NO5+MQ4, mg/i as N .- —aa .ea ana - o= —-a .-
Phasphorus, ?uta?, mg/l as P -— _——— .- -—— --- - =
Arsenic, Total, ug/l as As - aaa -—— - e -
Barium, Total Recoverable,

ug/l as Ba --- -aa .- -
Cadmium, Total Recoverable,

ug/1 as Cd - ——- ——— e
Chromiun, Total Recoverable,

ug/1 as Cr 0.l (41 .1 <0 1.1 0.1 <0.1 <0.1
Copper, Total Recoverable,

ug/1 as {u <0.1 <0.1 <n.1 LG 0.1 .l <0.1 0.1
Cyanide, Total, mg/l as Cn - --- --- -

Iron, Total Recoverable,

mg/1 as Fe - -
Iron, Nissolved, mg/l as Fe 0.9 0.9 1.
Lead, Total Recoverable,

ug/l as Pb --- -——
Manganese, Total Recoverable,

mg/1 as Mn - --- ===
Minganese, MHssolved, mg/l as Mn 4.0 4.0 - 1.2
Mercury, Total Recoverahle,

ug/l as Hg .- - ---
Silver, Total Recoverable,

ug/l as Ag --- .- -—-
2inc, Total Recoverabte, '

ug/l as In 0 )] 0 a . 0
Silica, Dissolved, mg/i" as 510, am- .- --- ---
Setenium, Total, ug/l as Se — ——- - -
Selenfum, Dissolved, ug/l as Se .- — — ———
Sediment, Suspended, mg/l —— - .- ---
Dissolved Oxygen, mg/! 6.7 6.7 5.2 5.0 8.0 8.0
Cha, mg/l - - - ——- .-
Turbidity, NTU 1.3 1.3 0.8 0.9 n.4 0.5 0.6 n.9

Aluminum, mg/1 as Al 0 0.1 1 Q
Nickel, mg/l1 as Nt 0.1 0.1 <0.1 <0.1 0.1 <O 0.1 0.1

Data Sourced k| 3 3 3 3

UsGS {194a1)

KhPC }1980. 1981)

Present Study

XDHREP {1981)

KNNREP {unpublished data)

U e L g
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Tahle D-1 Cont. Water quality data from Study ragion,

Central Uity st~

Parameter Site 2 Cont, Site 3
Cypress Creek at KY K| Little Cypress Creek at KY 70
Date 03/25/82 06/03/82 06/03/42 03/27/80 05/N8/80 06/12/90 N8/17/80 09/12/80
Time 1145 1150 1150 1235 3410 - 1305 1140
Streanflow, [nstantaneous,

cfs ——— --- - 2? 12 - 8.0 3.9
Specific Conductance,

mi{cramhos/cm 750 1300 1300 1900 3280 3343 4400 4750
pli 7.1 7.1 1.1 7.4 7.3 4.8 7.3 7.7
Temperature, °C -.- 23 23 6.5 17.0 19 32.0 24,5
Hardaess, my/1 as CaC0y - ——— .- - ——— .- 1200 -
Hardness, Noncarbonate,

g/l CaCly - .- -— ——— .—— --- 1100 ——
Acidity, Total, mg/l - - - .- - 52 .- ——
Calglum, Dissolved, mg/l as Ca .- - - - - --- 180 -—-
Maynestum, Dissolved, mg/l as Mg 56 ——- .- - ——— —— 170 -
Sodium, Dissolved, mg/]1 as Na 30.3 - ——— ——n - - 570 .-
Potassium, Oissolved, mg/l as K 4.8 - - - . .- 13 ———
Alkalinity, mg/1 as CaCOj -—-- -—- .- 22 210 0 94 126
Sul fate, Dissolved, mg/] as 504 581 439 139 10400 1300 1905 2300 2100
Chloride, Dissolved, mg/l as Ci -—- - - - P - 20 P
Flucride, Dissolved, mg/l as F -—- .- -— - -— - 0.5 ---
Solids, Residue at 180° €, :

Gissolved, my/l -—- - .- 1750 303n - 4130 H930
Nitrogen, N02+N0?. mg/l as N --- - .- a- -—- .= 4.1 .--
Pnosphorus, Totat, mg/l as P ——— -—- - ——— - “en 0.01 e
Arsenic, Total, ug/l as As - - .- - m-—- .- 0 ===
Barium, Total Recoverable,

vg/! as Ba —— - - -——- e --- 100 ---
Cadmium, Total Recoverable,

ug/l as Cd -—— .-—- --- hiakd e - 1 .-
Chromiyn, Total Recoverable,

ug/1 as Cr i ——- - -—-- - --- 20 ---
Copper, Total Recoverable, .

ug/1 as Cu 0.1 ——— . — - . 2 -
Cyanide, Total, mg/1 as Cn --- --- --- --- --- --- a -~
[ron, Total Recoverable,

mg/l as Fe . --- e 4.1 a.51 13.3 0.97 0,59
Iron, Gissalved, mg/] as Fe 0.21 0.39 g0.42 3.0 0.09 - 0.07 0.06
Lead, Total Recoverable,

ug/l as Pb - - - -——— ——- ——— 4 ——_—
Manganese, Total Recaverable,

my/1 as Mn ——- e ——- 4.8 5.8 6.87 2.2 1.4
Manganese, Dissolved, mg/l as Mn n.B - -—- 4,1 4.3 - 1.9 i.4
Mercury, Total Recoverable,

ug/1 as Hg -— - - - .- .- 0.1 ===
Silver, Total Recoverable,

ug/1 as Ag - - - .- --- --- 0 .-
Linc, Total Recoverable,

ug/l as In )] 0 n .- - - a0 .
Silica, Dissolved, mg/1 as Si0; .- --- -—- .- --- -—- 12 ---
Selenium, Total, ug/l as Se u- --- -—-- .- - - 1 ==
Selenium, Missolved, ug/l as Se ——— - - - --- === --- ===
Sediment, Suspended, mg/] .- --- . 30 25 -ee 23 40
Dissolved Oxygen, mg/l .—- 7.5 7.5 ——— -—-- 8.2 aea .-
€0z, mg/1 - --- - --- === - - m==
Turbidity, NTU 4.2 1.4 1,5 - —a 9.3 --- -—-
Aluminum, mg/1 as A} 0 0 0 ——= - ——— - el
Nickel, mg/l as Ni <0.1 <0.1 <0.1 -—- e --- .- hhie
Data Sourced- 3 3 3 1 1 4 1 1

USGS {1981)
- KNPC {1980, 1981}

Present Study

- KDHREP (1981)

- KANREP (unpubliished data)
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fable 0-1 Cont. Hdter gquality data from study region,

Central Tity West
Site 3 Cont.
Little Cypress Creek at k¥ 70

Parameter

Date 06/20/81 06/20/81 0?/23/Bi 07/23/81 09/18/81 O09/1R/8L 02/27/82

Time
Streamflow, Instantanegus,
cfs
Specific Conductance,
micromhos/cm
pH
Temperature, °C
Hardness, mg/1 as CaC04q
Hardness, Honcarbaonate,
my/1 Calhjy
Acidity, Total, mg/l
Calcium, Dissolved, mg/l as Ca
Magnesfum, Dissolved, mg/l as Mg
Sodium, Dissolved, mg/1 as Ma
Potassium, Dissolved, mg/l as K
Alkalinity, mg/l as Caln4
Sulfate, Nissolved, mg/! as SO
Chlaride, Dissolved, mg/l as E?
Fluoride, Bissolved, mg/1 as F
Solids, Residue at [HO® ¢,
Nissolved, mg/l
Nttrogen, RO,+tiQq, mg/l as N
Phosphorus, ?uta , mgfl as P
Arsenic, Total, ug/P as As
Barium, Total Recoverable,
ug/! as Ra
Cadmium, Total Recoverable,
ug/1 as Cd
Chromium, Total Recoverable,
ug/l as Cr
Copper, Total Recoverable,
ug/1 as Cu
Cyanide, Total, mg/1 as Cn
Iron, Total Recoverable,
mg/l as Fe
Iron, Dissolved, mg/1 as Fe
Leard, Total Recoverable,
ug/l as Fb
Manganese, Totai Recoverable,
mg/l as Mn
Manganese, Dissolved, mg/l as Mn
Mercury, Tntal Recoverabte,
ug/l as Hg
Silver, Tutal Recoverable,
ug/l as Ag
Zinc, Toutal Recoverable,
ug/l as Zn
Silica, Dissolved, mg/l as 5ity
Selenium, Total, ug/l as Se
Selenium, Dissolved, ug/l as Se
Sediment, Suspended, mg/)
Dissaived Oxygen, mg/l
€0y, mg/1
Turbidity, NTU
Aluminun, mg/1 as Al
Mickeb, mg/1 as Ni

Data Sourced

1130

2400
6.5
22

102.0
129.0
8.9

<0.1

<0.1

0.81

7.5
0.0
2.8

n.11

1130

24400
6.5
22

99
125.8
8.9

<0.1

<0.1

0.§7

7.5
1.0

2.7

.13

£0.1

<@.1

n.?
<0.1

8.3

0.5
0.8
<0, 1

3

<0.%

0.1

0,31

0.1
10.0
4.4
n.a
<0.1

117
14R.7
10.6

7490

<.l
<0:1

0.33

10.0
4,5
i.1

<0.1

3

2800

6.9
A.5

128
167.3

0.1

11.5

10.0
1.9
M1l

- USGS %1981)

- KNPC (1980, 1981}

- Present Study

- KUHREP (1981)

- KDRREP {unpublished data)
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Teble D=1 Cunt. Water yoality tata from Study region,

fentral City West

Pardmeter Site I Cont. Site 4
Little Cypress Creek at KY 70 Cypress {reek near Central
City at kY 70
Date Q2/27/82 03/25/82 D06/03/82 06/03/82 037/27/80 DnN5/08780 G7/17/80
Time e ---- 1300 1300 1100 1140 1050
Streamflow, Instantaneous,
cfs R - Cmea - 25 21 14
Specific Conductance, -
micromhos/cm 2800 Lino 2230 2210 1600 2500 2350
pH 6.9 7 7.1 7.1 7.1 7.9 7.4
Temperature, °C 8.5 aea 22.5 22.5 5,0 21.0 29.0
Hardness, mg/l as CaClj - - _—- . .- - 1300
Hardness, Honcarbenate,
mg/1 CaCiy R - _—— ——- . - 1300
Acidity, Total, mg/l - ——— P ——— —— - .-
Calefum, Dissolved, mg/l as £a - ——— ——— .a- .- . 210
Magnesium, Dissclved, mg/] as Mg P19 g7 P . R - 160
Sodium, Disscived, mg/! as Ha 163.3 104.1 - - —- - 97
Potassium, Bissolved, mg/l as K 3.0 7.4 —- ——- am- - 6.9
Alkalinity, mg/1 as CaCO3 - - — .- 114 58 786
Sulfate, Dissolved, mg/l as S 748 A22 . 640 640 930 1700 1400
Chloride, Dissolved, mg/t as E? — ——- —— ——— — —— 15
Fluaoride, Dissolved, mg/1 as F .—- - .- —— - . 0.
Solids, Residue at 180° C, ’
Dissalved, mg/] ——- - --- —.- 1400 2610 FXH]
Nitrogen, HO,+H(,, mg/l as N - - .- - ——— cau n.o7
Phosphorus, %ota , mgfl as P -—- .- - - .- .- 0.0l
Arsenic, Total, ug/l as As - [ ——— ——— —— - a
Barium, Total Recoverable,
ug/l as 8a .- .- --- e - . 180
Cadmium, Total Recaverable, s
uq/Y as Cd a- --- --- --- --- ---
Chromiun, Total Recoverable, )
ug/l as Cr 0.1 0.1 -—- --- wa- - 0
Copper, Total Recoverable, . )
ug/1 as Cu 0.1 0.1 --- -- - -=- q
Cyanide, Total, mg/1 as Cn - - -—— -—- - ---
ron, Total Recoverable,
: omé/t :: fa y .- —-- -es V- 1.1 0.48 !.35
[ron, Dissolved, mg/1 as Fe 0.79 0.59 0.7 0.7 0.85 0.08 0.
Lead, Total Recoverable, . ]
ug/t as Po --- .- .- --- --- ---
1R erable,
”a“i;7T5§; ;2ta eeay - —-- - ——- 6.0 1.4 1.5
Manganese, Dissolved, mg/1 as Mn 4,4 3.8 --- --- 5.3 3.4 1.
Mercury, Total Recoverabie, .l
ug/l as Hyg - - -—- -- - --- L
Silver, Total Recoverable, 0
un/l as Ag -—- - --- .- el ===
Zinc, Total Recoverable,
ug/l as In 0.1 0 --- .- --- --- 30 ;
Silica, Dissolved, mg/1 as Sily - --- -—- .-- .-- - 16
Sefenium, Total, ug/l 4s 3e - .- .- --- --- --=
Selenium, Dissclved, ug/l as Se -—— .- - .- === --- 5"
Sediment, Suspended, mg/1 . —.- -—- --- 5 5 2
Dissolved Oxygen, mg/l 11.5 - 11.8 11.8 .- - -
- L05, mg/) - .- - - - —-- -
Tugbid?ty. HTU 10.0 9,9 5.2 5.8 — - .-
Alyminum, mg/l as Al 2.0 1.5 aen ——- -— - _—
Nickel, mg/1 as Ni g.11 ¢n.1 - - - —- was
Data Source? 3 3 3 3 1 1 1

- USGS (1981)

- KNPC (1980, 1981}

Present Study

- KDNMREP (1981)

- KDNREP {unpublished data)

h £t Py
|
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Table D=1 Cont.

Water quality data fram study region.

Parameter

Central ity West

Site 4

Cypress Creek near Central City at XY 70

Date
Time
Streamflow, Instantanesous,
cfs
Spectfic Conductance,
micromhaos/cm
pH -
Temperature, °C
Hardness, mg/l as CdC03
Hardness, Noncarbonate,
mg /1 CaCOJ
Acidity, Total, my/l
Calcium, Dissolved, mg/l as Ca
Magnesium, Dissolved; mg/F as Mg
Sodium, Dissolved, mg/l as Na
Potassium, Bissolved, mg/l as X
Alkatinity, mg/1 as CaCiy
Sulfate, Dissolved, ng/l as SOy
Chioride, Dissolved, mg/l as (1
Fluoride, Dissaolved, mg/1 as F
Solids, Residue at 180° C,
Dissolved, mg/l
Nitrogen, HOo+Nlq, g/l as N
Phosphorus, ?ata , Mg/l as P
Arsenic, Total, ug/]l as As
Barium, Total Recoverable,
ug/l a&s Ba
Cadmium, Tatal Recoverable,
ug/1 as €d
Chromium, Total Recoverable,
ug/l as Cr
Copper, Tatal Recoverable,
ug/l as Cu
Cydnide, Total, mg/l as Cn
{ron, Tota! Recoverable,
mg/1 as Fe
Iron, Dissalved, mg/l as Fe
Lead, Total Recoverable,
ug/l a5 Pb
Manganese, Total Recoverable,
mg /1 as Mn )
Manganese, Dissolved, mg/l as Mn
Mercury, Total Recoverable,
ug/l as Hq
Silver, Total Recoverable,
ug/l as Ag
2inc, Total Recoverable,
ug/l as In
Silica, Dissalved, mg/1 as 5il;
Selenium, Total, ug/l as Se
Selenjum, Nissolved, ug/t as Se
Sediment, Suspended, mg/l
Dissolved Oxygen, mg/l
€0z, mg/!
Turbidity, NTU
Atuminum, mg/l as Al
Nickel, mg/l as Ni

Data Sourced

n9/12/80 0a6/20/81 06/20/81
0930 1045 1045

4 ——- .-

1380 2700 2800

7.4 6.5 6.5
24.0 22 22

--- 145 135
-—- 47,1 45.1

——— 0.1 £0.1

- 0.1 <0.1

07/23/81

2500
6.5

07/23/81

2500
6.7

05/18/81

2900

09/18/81

112
§4.1
23.3

BEN

USGS (1981)

- KNPC (1980, 1981)

Present Study

- KDHREP (1981)

- KDMREP {unpublished data}

U e L) ) e
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Teble D-1 Cunt,

Water qudlity data from study region,

Central City West

Parameter Site 4 Cont.
Cypress Creek near Central City at KY 70
Date 02/21742 02727 /82 03/25/82 06/03/82 N6/03/82 07714742
Tme .- - - 1325 1325 1000
Streamflow, Instantaneous,
cfs —— - e ——- ——- .-
Specific Conductance,
micromhos/cm zoon 2000 1000 1950 1958 ‘2283
pH 7.2 7.2 7. 7.1 7.1 7.0
Tenperature, °C 8 A -— 25 26 [
Hardness, mq/t as Cal0j .- - - - - 1386
Hardaess, Moncarbonate,
my/t CaCly J— --- - - .- —-
Acldity, Total, mg/] : R —— .- . .- 13
Calclum, Dissolved, mg/l as € -—- --- ——- .—- - 270
Magnesium, Dissalved, mg/fl as Mg ]2 103 79 “e- —— 139
Sodium, Dissoived, mg/}l as Ma 43.6 41.1 31.3 -— - 57.5
Potassium, Dissolved, mg/l as K 9,7 5.7 4,7 --- --- 6.80
Alkailnity, mg/1 as Calily - ——- —— - - 41,4
Sulfate, Dissolved, mg/1 as S0 770 748 699 550 S90 1425
Chloride, Dissolved, mg/l as c? - —-- -—- . . 18.5
Fluaride, Nissolved, mg/l as F —— _— - - . 0.6
Sotids, Residue at 140° {, .
Dissalved, mg/l - e o - ——— 20HE
Nitrogen, NO,+MNO4, mg/l as N - - -aa _—.- - 0.2}
- Phasphorus, ata?, mg/l as P - - ——- . - 0.034
Arseaic, Total, ug/l as As - - - . ——— e
Barium, Total Recoverable,
ug/l as Ba -—— -— —— --- ——— 37
Cadmiun, Total Recoverabie,
ug/1 as Cd - - - .- --- k
Chromium, Total Recoverable,
ug/l as Cr <0.1 0.1 <0.1 - .- 4
Copper, Tntal Recoverabla,
pﬂg/l as Cu i <0, 0.1 - -—- 22
Cyanide, Tatal, mg/l as Cn ae- - -—- --- -e- 0.032
1 Recoverable,
]’°35,f°§§ FEECO &r - - - - - n.74
Iron, Dissolved, mg/1 as Fe 0.57 0.55 0.41 0.5 0.5 0.520
Lead, Total Recoverable,
ugfl 4s Pb - — _—— —- —— az
Manganese, Total Recoverable,
mg/1 as Mn - --- v - - 1.470
Manganese, Dissolved, mg/1 as Mn 6.9 6.4 9.3 ——— - 0.3i8
Mercury, Total Recoverable,
ug/1 as Hg - --- -— —- --- 0.2
Silver, Total Recoverable,
ug/l as Ag --- --- ..o - --- 5
linc, Tatal Recoverable,
ug/l as In 0.1 0.1 0.1 --- --- 21
Silica, Dissalved, mg/] as 510, “-- --- --- --- --- -
Selenium, Total, ug/l as Se ——- --- - --- --- 13
Selenium, flissolved, ug/l as Se - - .- --- .- 12
Sediment, Suspended, mg/l - --- - .- --- 5
Dissolved Oxygen, ing/} 11.5 11.5 - 12.8 12.8 ---
C0,, mg/l - .- - -~ - —--
Tugbid?{y. NTU 1,07 1.2 1.8 3.1 I 2.9
Aluminum, mg/l as Al 0.1 0 0 - ——- a.152
Nickel, mg/l as Ki 0.13 0.13 <D.1 - - 0,034
Data Source? 3 3 3 3 3 5

- USGS (1961)

- KNPC (13980, 1981}

- Present Study

- KDMREP {1981)

- KDNREP (unpublished data)
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Fable -1 Cont, HWater quality data from study region,
Greenville Lquality Central ity rast
Parameter Site [ Site 1 Site [
Caney Lreek Rough River Pond Creex near Martwick
ﬂ@te n7/14/82 08/25/80 03/24/80 N5/0%/80 or/ld /R0 M/15/R0
Time 1100 - 1320 1155 1130 (3130
Streamflow, [nstantaneous,

s --- .- 625 17 18 6.9
Specific Conductance,

micramhos/cm 788 209 15 2020 2350 3460
pll 7.0 7.5 6.1 6.7 7.3 7.3
Temperature, °C - 28 10 9.5 28,5 21.0
Hardness, mg/1 as CaCiy 280 N9 - --- 1100 -
Hardness; Honcarbunate,

mq/1 CaCn -—-- - --- . 1104 ——-
Acigity, Total, my/l 13 - I - - -
Calcium, Dissolved, mg/l as Ca 85 o - - 210 _———
Magnesium, Dissclved, mg/1 as Mg 17.8 -—- ——— - 150 .-
Sodium, Dissalved, mg/1 as Ha 35 P .- --- 150 -—-
Potassiuvm, Nissolved, mg/l as K 1.1 - - - 7.5 -
A]kal1nity, mg /b as CaCO 89 108 11 44 82 141
Sulfate, Dissalved, mg/l as S0 311 20 EHY 11010 400 2060
Chioride, Dlssalved mg/1 as C? 43.9% 0 - ——— 9.4 ---
Fluorlde. Dissclved, mng/1 as F .65 - - .- 0.5 -
Solids, Resldue at 1#0° C,

Dissalved, mg/f) 540 .- 581 1770 2371 4520
Nitrogen, NO,;+ND4, my/1 as N 0.09% ——— - ——— 0.43 ———
Phospharus, uta?. mg/l as P 1.27 -——- --- .- 0.02 -—-
Arsenic, Total, ug/t as As .- PR --- --- 1 .-
Barium, Total Recoverahle,

un/l as Ra 94 - - - <50 -
Cadmium, Total Recoverabie,

ug/1 as Cd H .- “ea “-- 1 “es
Chromium, Total Recoverable,

ug/l as Cr 2 - .- - 20 by
Copper, Total Recoverahle,

ug/l as Cu - 10 ——— - - i ==
Cyanide, lutal, mg/l as Gn L<0.01 --- --- --- i ---
iron, Tatal Recoverable,

mg/l as Fe 3,32 ——— 6.1 1.5 3.8 0.92
tron, Dissolved, mg/l as Fe .095 .- 5.6 5.8 0.08 0.1
Lead, Total Recoverable,

ug/l 4s Pb 17 --- --- --- 4 -
Manganese, Total Recaverable,

mg/l as Ma 17.8 ——- 2.6 4.8 4.9 5.1
Manganase, Dissolved, mg/] as Mn 2.2 was 2.5 4.8 .- 5.1
Mercury, Total Recoverable,

ug/1 as Hg 0.2 - .- .- 0.7 -.-
Silver, Total Recoverable,

ug/l as Ag 1 -—- - === 0 ==
Zinc, Total Reg¢overable,

ug/1 as In a8 - - --- HI ---
Silica, Dissolved, mg/1 as Siu, . .- .- --- k3 ---
Seleniym, Total, uq/l as Se k) -——- --- --- a ===
Selenium, Dissolved, ug/l as Se --- --- == --- --- ==
Sedlment, Suspended, mg/1 22 100 5% 32 561 6
Dissalved QOxygen, mg/l - 5.2 - “-= v ===
{05, mg/l -—- 7.5 . —— - ——
furbidity, NTU 6.2 67 _— - .- -
Aluminum, mg/l as Al 1.05% --- --- --- --- .-
Nickel, mgfl as M 0,047 .-- - - --- ---
Data Sourced 5 2 1 1 1 1
4 1 - ysG6S (1981}

2 - XNPC (1980, 1981)

3 - Present Study

4 - KDNREP (1981}

5 - KDNREP (unpublished data)
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Table D-] Cont. Wkater quality data from study region.
Central {ity Tast Grabeshoro Hart Ford Faradise
Parameter Site 2 Tite | Site 7 Site J Tite |

0td Channel Pond Creek  Muddy Creek Hocx llouse Green River

Pond Creek . Slough
Date 09/24/80 07/14/82 05/25/40 09/25/80 10/23/1% 12/06/79
Time ---- 1200 e R 1230 1430
Streamflow, [nstantaneous,

cfs .- --e --- - 17400 20200
Specific Conductance,

micromhos/cm 3248 936 544 210 230 230
pH 7.5 3.8 7.5 6.5 --- .-
Temperature, °C N —_— 20 1% 17.5 8.5
Hardness, mg/l as CaC0y 1500 471 —— _—— - o
Mardness, Honcarbonate,

mg /1 CaCly - S - - . e
Acidity, Total, mg/l ——- 72.4 _— ——- - -
Caltcium, Dissolved, mg/l as Ca ——— 95 - - e -
Magnesium, Dissolved, mg/1 as Mg - 56 — - —-- .-
Sodium, Dissolved, mg/1 as Na —- 15 —a- - - -
Patassium, Dissolved, mq/t as K I 4,3 — _—— .- .
Alkalinity, mg/) as CaC0y 136 0 164 84 - -
Sulfate, Disselved, mg/l as S04 1200 654 20 a - -
Chloride, Dissolved, mg/l as Cl 0 8.4 50 0 - —-
Fluoride, Dissolved, mqg/] as F - 0.4 .—- - S .-
Solids, Residue at i80° C,

Uissolved, mg/l . 904 —— - .- ———
Nitragen, KO +H0i;. mg/) as M .-- 0.665 - - —-- -
Phosphorus, Total, mg/l as P ~a- o.016 mma . ——. [
Arsenic, Total, ug/l as As .- .—- - “aa - .-
flarium, Total Recoverable,

ug/l as Ba .- 125 ——- ——- - .--
Cadmium, Total Recaverahle,

ug/) as Cd - L] --- - --- ---
Chramiun, Fotal Recoverable,

ug/l as €r .- 4 - .= .- ---
Copper, Total Recoverable,

ug/t as Cu - q e .- - ———
Cyanide, Total, mg/i as Cn - 0.1 -—- - -—- -
[ron, Total Recaverable,

mgfl1 as Fe -—-- 1.96 —-- --- --- -
[ron, Dissolved, mg/1 as Fe - 6.30 --- - - .-
Lead, Total Recoverable,

ug/1 as Pb --- i3 --- - .- ==
Manganese, Total Recoverabie,

mg/l as Mn --- 5.64 sum .- --- ---
Manganese, Dissolved, mg/l as Mn —on 5.67 - --- .- ---
Mercury, Total Recoverable,

ug/l as Hg .- 0.2 - - .- ---
Silver, Total Recoveradle,

ug/l as Ag - k| --- --- --- ===
2inc, Total Recoverable,

ug/l as In --- 276 === --- --- ahie
Silica, Dissolved, mg/t as Si0g - . --- --- --- - -
Selenjum, Total, ug/l as Se - - .= .- - ---
Selenium, Dissolved, ug/l as Se - 30 s ae- --- ---
Sediment, Suspended, mg/} i} 16 18 0 .- ---
Dissolved Oxygen, mg/l 1.2 - 1.5 1.2 - -—
€0y, mg/1 17.5 -—- 15,0 17.5 .- -
Turbidity, NTU 24 17 28 24 - ---
Aluminum, mg/T as Al . 4.685 --- -— .- ---
Hickel, my/1 as Ni - 0.]29 -—— - - ---
Data Sourced 2 5 2 2 1 1

- UsGs {(1981)

- XNPC {1980, 1981)
Present Study

- KDNREP (1981}

- XDNREP (unpublished

[P IR RV N
]

data)
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Tabhte D-1 Cont,

Waler spuality data from study reyion,

Parameter

Paradise

Green River at Paradise

Site 1 Cont.

Date
Time
Streamflow, Instantaneous,
cfs
Specific Conductance,
micromhos/fom
pH
Temperature, °C
lNardness, mg/l as CaCdj
Hardness, Honcarbonate,
my/1 CaC0s
Acidity, Total, mg/l
Calcium, Dissolved, mg/l as Ca
Magnesium, Dissolved, mg/l as My
sodium, Dissolved, mg/l as Na
Potassium, Disseolved, mg/l as K
Alkalinity, mg/l as CaCls
Sulfate, NDissolved, mg/1 as S04
Chloride, Dissolved, mg/} as Ci
Flucride, Bissoived, mg/l as F
Sobids, Residue at 1H0° C,
Dissolved, mg/l
Nitrogen, Ny+NOy, mg/l as N
Phosphorus, Total, mgfl as P
Arsenic, Total, ug/l as As
Barium, Tatal Recoverahle,
ug/l as Ba
Cadmium, Total Recoverable,
ug/t as Cd
Chromium, Total Recoverahie,
ug/l as Cr
Copper, Total Recoverable,
ug/1 as Cu
Cyanide, Total, my/l as Cn
Iron, Total Hecoverable,
mg/1 as fFe
{ren, Disselved, my/l as fe
Lead, Total Recoverable,
ug/t as Ph
Manganese, Taotal Recoverable,
mq/1 as Mn
Manganese, NDissolved, mg/] as Mn
Mercury, Total Recaverabie,
ug/1 as Hg
Stlver, Total Recoverable,
ug/l as Ag
linc, Total Recoverabie,
ug/1 as In
Silica, Dissolved, mg/l as 5i0,
Selenium, Total, ug/) as Se
Selenium, Dissalved, ug/l as Se
Sediment, Suspended, mg/l
fissolved Oxygen, mg/l
€0,, mg/1
Turbidity, NTU
AMuminum, mg/l as Al
Nickel, mg/1 as N

Data Suurced

12/12/79 N1/17/80 02/26/R0  N4/09/80 06704780 07730780 09727780

1610
isloo
150

8.0

1365
14100
280

7.0

1330
11100

28n

4.5

1000
9520
280

14.0

1100

5390

290

1.5

1030
16490
330

310

nu4s
906
330

28.5

- USGS {1981)

- KNPC {1980, 1981}

- Present Study

~ XKDNHEP (1941) )
- KDKREP (unpublished data)

L3 B W N
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Tanie N-1 font. MWater quality data from study reqion.

Faradise Rochester
Parameter Site 2 Site 1
Lewis Creek at Rockport Mud River near Huntsville
Date 03/24/80 G5/05/780 07/14/80 09/15/80  10/25/79 12/06/79 Q1/17/780 02/29/A0
Time 16%5 1440 1505 1015 1415 1210 1430 1110
Streamflow, Instantaneous, .

cfs 119 18 5.8 0.37 160 307 359 183
Specific Conductance,

mi¢cromhas/em 855 2250 2700 3120 420 296 7 ES]
pH 5.4 6.6 4,8 7.0 7.5 7.0 7.6 7.6
Temperature, °C 10.0 2n.n 27.5 21.5 15.0 5.5 2.5 5.0
Hardness, mg/! as Ca(Dj -— .= 1300 e .- o - .
Hardness, MNoncarbonate,

mg/1 CaCly --- -=- 1300 - - een . eam
Acidity, Total, mgA - - n.3 R ——— .- - .-
Calcium, Dissclved, mg/1 as Ca --- .- 2710 -— - - P .-
Magnesium, Nissolved, mg/l as Mg = --- .en 140 — .- -—- . -
Sodium, Dissolved, mg/l as MNa aea .- 120 - ——— ——- - e
Potasslum, Dissolved, mg/l as K ——— e 8.8 ——- - ——— - —--
Alkalinity, mg/] as CaCiy 3 20 0 ——— 154 102 G4 -
Sulfate, Dissolved, mg/l as 504 450 1300 1600 1500 24 21 27 32
Chlgride, Disselved, mg/l as Ci - —— 4.1 _—— - . - -
Fluoride, Dissolved, mg/i as F - - 0.4 —-- .- .- - ——-
Solids, Residue at lHD® C,

Dissaelved, mg/l 710 2040 2540 3240 249 145§ 241 194
Nitrogen, NOs+HDq, mg/l as H - . 0.21 - _——— ——— —— ——-
Phospharus, ota?. mn/l as f - - 0.01 - - - .an -
Arsenic, Total, ug/l as As .- - f ——- —un - - aan
Barium, Total Recoverable,

uwg/1 as Ba -—- - <50 - .—- P .- P
Cadmium, Total Recoverable,

ug/l as Cd - —- 1 .- --- ---
Chromium, Total Recoverable,

ug/} as Cr - .- i --- - - --- ---
Copper, Total Recoverabie,

ug/l as Cu .- e 4 can - --- e -
Cyanide, Total, mg/T as Cn -—- ane V] —e- - -—- - -
fron, Total Recoverabie,

mg/l as Fe 1.4 1.2 1.} 2.3 1.0 0.75 1.3 0.63
Iron, Dissolved, mg/1 as Fe 0.47 n.72 a.3 .05 0.G3 0.14 0.02
Lead, Total Recoverable, .

ug/1 as Pb -—-- --- 1 -— . -—- -—-- -
Maayanese, Total Recoverable,

mg /1 as Mn 4.6 .8 -— 4.8 0.132 .1 .12 0.09
Manganese, Dissolved, mg/]l as Mn 4.4 6.8 8.6 4.8 g.27 n.08 6.0 0.07
Mercury, Total Recoverable,

ug/l as Hg - .-- n.s -—-- .- . —-- .-
Silver, Total Recoverahie,

vg/l as Ag - --- 0 - ——- —-- --- .-
Zinc, Total Recoverabie,

ug/t as In -——- —-- 190 .- -—-- - - -—-
Silica, Dissolved, mg/1 as Sillp --- - 20 -— -—-- --- - -—-
Salenium, Total, ug/l as Se - ——— i} .- - - — .-
Selenfwn, Dissclved, ug/l as Se .- - c.m ees - --- -—- .-
Sediment, Suspended, mg/l 108 26 5 9 15 12 51 22
Dissolved Oxygen, mg/l - ——- .- _—— —- .—- - ———
€0y, mg/ —— ——- --- - —- am- -—- v
Turbidity, NTU - _— .- - - e - ---
Aluminum, mg/1 as Al ——— —— . - ——— ) -—— -—
MNickel, mg/1 as Ni -—— -—-- - - --- ar- == -—--
Data Sourced - 1 1 1 1 1 1 1 1
31 . USGS {1981) N

2 - KNPC i1980, 1981)

3 - Present Study

4 - XDNREP (1981}

5 - XDHREP (unpublished data}

128



fable D=1 Cont. Hater yualsty dats from stuwly reygron,

. Rochester
Parameter Site 1 Gont, Tite 7
Mird yiver near Nuntsville Hocky Creek nuar Pencod
Nate 04711/80 06/04/80 07/30/80 08727 /R0 QY/22/8N 03/25/80 05/09/80 a7/15/80
Time (1:1 1340 1045 1310 1520 1030 1400
Streamflow, [nstantaneous,

cfs . 168 334 15 T 8.6 --- 157 12 2.8
Specific Cunductance,

micromhos/cm 230 295 300 380 336 95 107 125
pH 7.7 7.9 7.2 7.3 2.0 6.4 5.8 5.9
Temperature, °C 14 19.5 5.5 25 24 8.0 14.0 27.5
Hardness, mg/1 as CaCily --- - 130 - 120 ’ - —-- a6
Hardness, Mancarbonate,

meg /1 CaC03 - R ) ——— - - - 5
Acidity, Total, mg/l -— —-- a—- - . .-- - 0,2
Calctum, Dissolved, myg/1 as Ca .-- e 43 R ———- aaa waam 12
Magnesium, Dissolved, mg/1 as Mg - - 4.6 —aa . - —— 1,9
Sodlum, Dissolved, mq/l as Na ——— ——— H . - ——— —— k]
Potassfum, Dissolved, mg/t as K - - 4 a—n - - .- ?
Alkalinity, mg/l as CdCﬂ3 -1 00 12 1116 132 13 20 a1
Sulfate, Dissolved, mg/l as SO 27 72 16 4t <10 20 20 11
Chiortde, Dissolved, mg/i as Cf -— =-- 17 P 50 ——- - 3.9
Fluoride, Nissolved, mg/l as F - - 0,2 a—- -- - - 0.}
Sotids, Residue at 180° C,

Dissolved, mg/l 174 187 176 300 .- 60 72 B5
Nitrogen, N0,¢110q, mg/l as W - - 0.9y — - I .- 0.53
Phosphorus, ?ota , mg/l as P ——- ——— 0.6 .- .- - .- 0.0%9
Arsenic, Total, ug/l as As _va ——— 1 - ——- aaa ——— F]
Barium, Total Recoverable,

ug/l as Ba .- ———— 100 - i .- - 100
Cadmfum, Tota] Recoverable,

ug/l as Cd - ——— 3 e —-- ——— —-- 0
Chromium, Total Recoverable,

g/l as Cr e .e- 30 --- - --- .a- 10
Copper, Total Recoverable, .

ng/l as Cu --- .- 3 - .- .- . ]

“{yanide, Total, mg/1 as Cn .- - 0 ——- - .ea --- 0
lron, Total Recoverable,

my/l as Fe n.6% 3.9 2.4 1.3 --- 0.84 n.98 11,949
Iron, Dissolved, mg/l as Fe 0.93 n.ni n,3z2 n.04 ——- n.12 n,a6 n.oz
Lead, Total Recoverable, .

ug/l as Pb ——- - 14 --- - --- --- l
Manganese, Total Recaverabie,

mg/l as Mn 0.1! 0.3 .36 0.5 - 0.14 n,3! 2.10
Manganese, Dissolved, mg/l as Mn .03 .01 0.23 n.42 - 0.11 0.35 2.10
Marcury, Total Recoverable,

ug/l as Hy -—-- ——— 0.6 - e - - 0.2
$tlver, Total Recoverable,

ug/1 as Ag -— - 0 --- --- --- --- n
Zinc, Total Recoverable,

ug/1 as In -—- - 20 .- --- -—- e 10
Silica, Dissolved, mg/1 as Sil, -—-- - 6.5 — --- -—-- .- 3.3
Selenium, Total, ug/l as Se ——— - n P - .- .- 0
Selentum, Dissolved, ug/! as Se -—- - - - —-- --- ——— e
Sediment, Suspended, mgfi aaa 133 95 44 0 41 15 L2
Dissalved Oxygen, mg/l - - - - 3.9 —— vas -
COZ' mg /1 v R, -~ .—— 10 [P -—— -
Turbidity, NTU - - .- - 11 - --- ---
Aluminum, mg/1 as Al - - ——- - .- - - —--
Nickel, mg/l as Ni - —— -— - -—- —- ——— - -
Data Sourced . 1 1 1 1 2 1 1 1
2 1 . USGS i1981)

2 - KNPC (1980, 1981}

J - Present Study

4 - KDNREP {1981)
5 - KDHREP {unpudlished data})
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Juble 0] Cont.  Water quality rdala from study region.

Aochister Norten Harton
Pagrameter Site 2 Tontl, Site | T Site T
Rocky Creex Huddy Creek near Beaver Dam Threelick (reek
Date 09724780 03724780 05/05/80 07/14/88 09/0%/80 031/24/80 0%8/05/80
Time ———— 1235 1315 1315 ——— 1350 1120
Streamflow, [nstantaneous,
cfs --- 256 15 - 2.4 0 54 3.3
Specific Conductance,
micromhas/cm 487 160 280 533 . 140 150
pH 6.0 6.2 6.9 7.2 - 6.5 8.0
Temperature, *C 21 10 17 26 - 6.0 18
Hardness, mg/1 as CaCOy 8 - - 230 - ——— .
Hardness, Noncarbonate,
my /1 CaC03 - - - 150 -—-- - -
Acidity, Total, mg/l} .aa - -—- R . ——- [
Calcium, Dissolved, myg/l as Ca .- - .- 56 [ R -
Magnesium, Dissolved, mg/l as Mg - - - 21 . - —
Sodium, Dissolved, mq/] as Na - -—- - 13 . ——— .
Potassium, Dissolved, mg/l as K - _—— - 4,8 . ——— —--
Alkalinity, mg/l as CaC0y 3h 10 14 34 -— 22 43
Sulfate, Bissolved, mg/l as 504 100 53 110 190 ——— 26 24
Chloride, Dissolved, mg/] as (] 0 -——- --- 2.6 —aa - -
Fluoride, Dissolved, mg/l as F - .—- . 0.2 - ——— -
Solids, Residye at 180° €,
Nissolved, mq/l .- 105 177 373 .- 34 83
Nitrogen, HOa+MOy, mg/l a5 N R - - 9.0 .- . ——a
. Phosphorus, ota?. mg/1 as P ——— —— ——— 0.01 - - -
Arsenic, Total, ug/! as As - —-- - n ——— ——- .
Barium, Total Reccoverable,
ug/l as Ba -— - — 100 -—-- - .-
Cadmium, Total Recoverable,
ug/! as Cd —-- - - o T --- -
Chromium, Total Recoverable,
ug/l as Cr - -— a— HY -——- - ---
Copper, Total Recoverable,
ug/1 as Cu - - - 62 — —— ==s
Cyanide, Total, mg/l as Cn - - - 0 —- - AR
[ron, Total Recoverable,
mg/i as fe --- 2.8 0.45 n - 2.3 0.59
iron, Dissolved, mg/fl as Fe .- n.0y9 06.07 0.0l --- 0,15 0.05
Lead, Tatal Recoverable,
ug/! as Pb .- --- - 1 - --- ---
Manganese, Total Recoverable,
gg/l a5 Mn -——— 1. 2.4 .87 -—- n.19 1.08
Manganese, Dissolved, mg/1 as ¥n -—- 7.95 2.4 0.87 -—-- . 0.08
Mercury, Total Recoverable,
ug/l as Hg --- --- —-- 0.2 - --- ---
Silver, Total Recoverable,
ug/l as Ag --- .- .- 0 -— --- “n-
linc, Total Recoveriable,
ug/l as In - --- - 0 ——- . -
Sitica, Dissolved, mg/l as S0y ma- -—- - 9,3 . - -——
Selenium, Total, ug/l as Se —a- —.- —-- 4 - - .-
selenium, Dissolved, ug/l as Se -e- .- - -—- - - -—-
Sediment, Suspended, mg/l 0 110 6 9 3 102 7
Dissolved Oxyyen, mg/fl 4,2 --- an- .- --- _-- -
€0y, mg/l 22.5 —— -——— - ——- .- -
Turbidity, NIU 8 .- - . . .- P
Alyminum, mgf1 as Al ae- R ——— - im —— -
Nickel, mg/l1 as Ni -- - ——- --- .e- --- -
Pata Sourced Z 1 1 1 1 1 ]

4 1 - usGS (1981)
2 - KNPC {1980, 1981)
3 - Present Study
4 . KDNREP (1981)
§ - KDNREP (unpublished data)
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Table D-1 Cent. Water guality data from study region.

TMorton Cromwel ]
Parameter Site I Cont. Tite 1
Threelick Creck Green River at Lock 4 a4t Woodhury

Date 01714780 09/09/80 I0/25/79 12/06/79 OL/14/80 02728780 04/17/580 N6/02/80
Time 1200 1115 1100 1615 1400 1030 1330 1515
Streamflow, [nstantaneous,

cfs 0.32 0.09 132404, 19A00 14800 7220 9310 6340
Specific Cenductance, ’

micromhos,/cm 210 195 220 201 260 210 28n 230
pH 7.7 7.5 --- - S - a-- P
Temperature, °C 27 21 16.0 8.0 7.5 6.0 12,5 19.5
Hardness, mg/l as CaC04 68 .- - - .- ——— ——— -—-
Hardness, MNoncarbonate,

my /1 Laln 18 .- .—- ——— — - e S
Acidity, Tetal, mg/l . --- . —— - —-- - P
Calcium, Dissoived, mg/1 as Ca 19 - - ——_—— ——— —— —— ——
Magnesium, Dissolved, mg/l as My 4,9 -— - U - ——— R -
Sodium, Dissolved, mg/l as Na 8,7 - - J— - — - —
Potassium, Dissolved, mg/l as K ) - - ——- ——— - R .-
Aikatinity, mg/l as CaCilq 50 &0 —— - - - - _—-
Sulfate, Dissolved, mg/l as SOy 24 15 —- —-- — —- .- -
Chloride, Dissalved, mg/l as €1 7.5 —- -— - - - . .-
Flueride, Dissotved, mg/l as F 0.2 — —— .- ——— —— - ———
Solids, Residue at 180° C, .

Nissolved, mg/1 123 114 .- - . . - -
Nitrogen, HO5+H04, mg/l as N 0.34 .- - . .- ——- .- -
Phosphaorus, %uta , mg/l as P .03 ——a [ --e . aaa P nem
Arsenic, Total, ug/l as As 1 - - --- - - - .
Barfum, Total Recoverahle,

ug/l as Ba 100 —— .- - - - --- —--
Cadinium, Total Recoverable,

ug/l as {d- ] -— v - - - - =
Chromium, Total Recoverable,

ug/l as Cr 10 --- - --- .- --- .- ---
Copper, Total Recoverable,

wy/l as Cu 2 . ——- —-- - - S —--
Cyanide, Total, mg/! as Cn 0 --- - --- .. --- --- -
[ron, Total Recoverable,

mg/) as fe .33 0.22 --- --- --- .- “-- ---
[ren, Dissolved, mg/) as Fe 0.1 .06 “-a --- - --- .- .
Lead, Total Recoverabie,

ug/l as Pb 1 -- --- --- --- --- - .-
Manganese, Total Recaverable,

mg/l as Mn a.17 .16 “a= --- - --- .a- -
Manganese, Disscived, mg/l as Mn a.17 n.13 --- --- - - --- ==
Mercury, Total Recoverable,

ug/l as Hg 0.3 ——- - --- --- .- - ---
silver, Total Recaverable,

ug/l as Ag 0 --- - --- - - --- -.-
Zinc, Total Recoverable,

uq/l as In 10 --- - .- - .- --- -
Silica, Dissolved, mg/1 as §$i0, 8.6 - -—- --- -—-- --- .e- ---
Selenium, Total, ug/l as Se f - --- -- a-- .- --- .-
Selenium, Dissclved, ug/i as Se -— -—- -—-- .- --- - --- .-
Sediment, Suspended, mg/! 6 3 - - - - ——— —--
Dissolved Oxygen, mg/i - -—-- - --- --- --- - ---
€0y, mg/1 e . — . - - - -
Turbidity, HTU - P _.- - -—- - ——— ———
Aluminum, mg/! as Al -— - . ——- B —-a - wee
Nickel, mgfl as Ni . _—- . .- S - .- .-
Data Sourced 1 1 1 1 1 1 1 1

a9 - uses 21931}
2 - XNPC (1980, 1981}
1 - Present Study
4 - KDNREP (19R1) .
5 - KDNREP (unpublished data)
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Table D] Lont,

Hater quality «ata From study region.

Cromwel | South fHiil
Parameter Site T Cont, Site |
Green River Muddy Creex at flunbar
Date 07;28/80 08/25/80 03/25/80 NS/08/80 07/15/80 09/16/80 10/01/80
Time 1200 1300 ——— ———- ———— ——— -
Streamflow, [nstantaneous,

cfs 5390 Bus 275 19 13 0.73 .-
Specific Conductance,

micramhos/cm 260 310 215 310 200 327 234
pH .- .- 7.2 8.4 7.6 1.4 7.5
Temperature, °C 2.0 26.0 4.5 17.0 26.5 2z.0 17.0
Hardness, mq/l as CaC0Oj .- .- ——— —_- A3 - 110
Hardness, Noncarbonate,

mg /1 CaChy -—- - .- “-- 3 - -
Acidity, Total, mg/l - .- --- - - .- -
Calctum, Dfssolved, mg/] as Ca .- e - ——— 28 caa e
Magnesium, Dissofved, mg/] as Mg - - - - 3.2 - .
Sodium, Dissolved, mg/l as Ma - - . .a- 3.1 - -
Potassium, Dissolved, mq/1 as K - —— - ——- 2.3 - .
Alkalinity, mg/! as CaCly -——— ——— 71 120 74 104 168
Sulfate, NDissclved, mg/l as 504 - - 25 13 17 55 10
Chloride, Dissolved, mg/! as (] - - aea P 4.8 .- ]
Fluoride, Dissolved, mg/l as F .- ——— ——- - 0.2 ——— —_—
Solids, Residue at 180° C, -

Nissclved, mg/] -— -—- 140) 190 113 108 -
Hitrogen, NO,+il+, mg/! as N ——- .- --- --- 0.52 ——- ---
pPhasphorus, %ota , mg/l as P - - —-- - n,o? a-— .-
Arsentc, Total, ug/l as As -—- - .-- .- 0 --- ---
Barium, Total Recoverable,

ug/1 as Ba - --- --- -—-- <50 v -
Cadmium, Total Recoverable,

ug/1 as Cd .- - -—- ——- a --- -—-
Chromium, Total Recoverable,

ug/1 as Cr -— - --- .- n === ---
Copper, Total Recoverahle,

ug/1 as Cu --- --- --- .- 4 .- ===
Cyanide, Total, mg/! as Cn .- —-- --- vua 0 e w-=
Iron, Total Recoverable,

mg/l as Fe ' - --- 2.6 n.75 2.4 .53 ---
lron, Dissolved, mg/l as Fe . . .05 01,06 a.01 0.03 -——-
Lead, Total Recoverable,

ug/1 as Pb - —-- --- Ja- 4 --- am-
Manyanese, Total Recoverable,

mg/1 as Mn P --- 0.18 0.1% 0.21 0.13 -—-
Manganese, Dissolved, mg/1 as Mn - —— n.07 .1 n.06 n.1z P
Mercury, Total Recoverable,

ug/1 as Hg --- --- --- .- n.s --- ---
Siltver, Total Recoverable,

ug/l as Ag -—- - .- --- it --- ---
2inc, Total Recoverable,

ug/f as In .- --- --- --- 50 --- .-
Silica, Dissolved, mg/1 as §10; - - --- e 4,2 --- .-
Selenium, Total, ug/l as Se --- .e- --- --- 0 --- -
Selenium, Dissolved, ug/l as 3e .- - --- == --- - -=-
Sediment, Suspended, mg/] --- --- 70 15 98 13 ]
Dissolved Oxygen, mg/] e .- - .—- - .- 5.5
€0y, mg/l - -— ——- .-- - - 7.5
Turbidity, NTVY - - P .- - - 13
Atuminum, mg/l as Al -—- --- - -=- --- - ---
Nfckel, mg/t as Ni - --- . - .- - -
Data Sourced 1 1 1 ] 1 1 1

- USGS (1981)

- KNPC {1580, 1981}

= Present Study

- KDNREP (1981)

- KDNREP (unpublished data)
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[adex to Quadrangles

Central City East
Central City West
Coiltown  30-13
Cromwell 84, 45
Dalten  EN-22
Dawsun Springs 34-36
Drakesborg 70, 71
Eguality 66,67

- Graham 54-56
Greenville 64,65
Hansoa 44,45
Hartford 72-74
Horton 82,83
Livermore 58,39
Madisonville East
Madisonville West
Millport 52,53
Nebo 28,29
Nortonville
Olney 24-26
Paradise 76,717
Providence 18,19
Rochester 78-RO
Sacramentg 50,51
Slaughtersville
South HiTl B&-88
St. Charles 47,43

AH,6Y
A0-62

46,47
40,41

44,49

18,39

Index to Streams, Rivers, and Wetlands

ABlack Lake Bottoms 58,59

Brooks Creek 20-22,103

Buffalo Creek 42,43

Caney Creek 64,65,125

Caney Fork 18,19,103

Cany Creek 34,35,42,4]

Cardwell Wetland 452,53

Ciear Creek Wetland 8,10,11,13,15,20-22,30-13,40,
41,105-108,110-111

Craborchard Creex 18,19,101

Cypress Creek 11,58-62,64,65,117-120,122-124

Cypress Creek Wetlands 7,11,13,15,58-62,117-118

Dawson Spriays Seep Swamp 11,13,34-36

Doolin Lake Swamp H6-88

Drakes Creek 48-43, 113

fast Fork Deer Creek 38,39,109-110
Eik Creek 44,45

134

* Long Pond

. kRuck House Slough

46,47,52,53,112-113
74-26,104

tlat Creek

Flynn Fork

Grays Hranch of McFarland Creex 38,44

Greasy Creek 441,41 :

Green River 2,3,11,15,58,54,66-69,76-R0,84-58
116-117,126-127,131-132

Halls Creek
Hazel Creek
Hurricane Creek

54,58
78,74
14-36

78-80
54,55,65
20-22

Jacobs Creek
Jarrels Creek
Jennings Creek

l.ake Maltone 78,79

Land 8ranch Wetland 20-22,103

lewis Creek 76,77,04,85,128

Lick Lreek Wetland 10,20,21,20-33,35-35,143
Ltittle Cypress Creek £0-62,64,65,120-122

Lag Creek 52,53

48,49 ,52-56,11%

Haple Swamp 34-46

McCormick Slough 72-74

Hontqomery Creek 34-36,1MY

Mud River i5,78-80,128-129

Muddy Creek 72-74,32,R3,H6-8H,126,130,132
fiorth Fark of 72,13

Ntter Creek 44,45,112

Fledasant Aun 48,49
Pond {reex 11,13,1%,64,65,6H-71,76,27,125-125%
pond River 2,1%,4A,50-56,114-115

West Fork of 46,47,54-56,115

East Fork of 54-%A

72-74,126

Rocky Creek 78-80,129-11n

Rose Creek Wetland 10,11,28-133,109
Rough River 2,66,67,72-74,83,12%

64,65
29,29
78,80

sandlick Creek

Slover Creek

Spur Creek

Taylor Lake 84,85

Thompson Creek  54-56

Thoroughfare Creek Rd 45

Threelick Fork ®2,83,130-13%

Tradewater River 2,3,10,11,15,18-22,24-26,34-36
1n4,1n%

Weirs Creek Wetland 10,11,28-33,109
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