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Executive Summary

The Sac River headwaters originate near Springfield, Missouri. Major tributaries include Little
Sac River, Turnback Creek, Sons Creek, Horse Creek, Cedar Creek, Coon Creek, Turkey Creek,
Brush Creek, and Bear Creek. Large portions of the Sac River and Little Sac River are inundated
by Stockton Lake. Truman Reservoir inundates a large area of the Lower Sac River and
occasionally floods the lower portions of Coon Creek, Brush Creek, Turkey Creek, and Cedar
Creek.

The Sac River basin as covered in this document encompasses an area of 1,981 square miles in
southwest Missouri. Counties that are partially or entirely within the basin are Barton, Cedar,
Christian, Dade, Greene, Hickory, Lawrence, Polk, St. Clair, and Vernon.

The basin is divided between the Osage Plains and Ozark Plateau physiographic regions. Most of
the basin is located in the Springfield Plateau region of the Ozark Plateau. Caves, springs, and
losing streams are found primarily in the southern areas of the watershed due to the soluble
bedrocks (limestone and dolomite) that underlay that portion of the basin.

The streams found in the basin range from clear with predominantly chert gravel/cobble
streambeds to turbid with silt, sand, and gravel streambeds. The Sac River is a sixth order stream
where it enters Truman Reservoir.

The Sac River basin is primarily rural. Land use is primarily pasture/grazing, with smaller
amounts distributed among forest, row crop, and urban land practices. Animal agriculture is a
major enterprise in the basin with beef cattle and dairy production being predominant.
Non-point source pollution in the basin comes from various sources including urban
development and runoff, mining, land conversion from forest to pasture, livestock with free
access to streams and riparian corridors, channelization, road construction, and septic tanks.
Point source pollution sources include sewage treatment plants, landfills, industrial discharges,
and animal feeding operations.

The Sac River basin is divided between the Ozark-Missouri and Prairie-Osage aquatic
community divisions. Most streams are clear with rock and gravel substrates. Fish and other
aquatic fauna unique to this area include the bluestripe darter, Niangua darter, gilt darter,
blacknose shiner, and mottled sculpin.

Eighty-six species of fish have been collected from the Sac River basin in Missouri. There are no
fish sample records from the time period 1966-1974 for the Sac River basin. Seventy-five
species were collected prior to 1983. Fifteen of these species have not been collected since 1966.
The ghost shiner, bluestripe darter, and gilt darter have not been collected since 1966 and are
believed to be extirpated in the basin. The least darter and blacknose shiner have not been
collected since 1983 and are believed to be extirpated from the basin. Since 1991, Niangua
darters have been observed during snorkeling surveys at three locations within one reach of Bear
Creek and Brush Creek. Sportfish commonly found in basin streams include smallmouth bass,
largemouth bass, spotted bass, white and black crappie, rock bass, and channel catfish. Overall,
the fish populations appear healthy, but declines in several species are apparent.

A diverse aquatic fauna including mussels, crayfish, and insects is found in the basin. There are
several state listed species of concern including: northern crawfish frog, sharp-shinned hawk,
Henslow’s sparrow, great blue heron, upland sandpiper, northern harrier, bald eagle, greater-
prairie-chicken, bristly cave crayfish, Ozark cavefish, least darter, Niangua darter, southern
brook lamprey, blacknose shiner, auriculate false foxglove, pale gerardia, mead’s milkweed,
Carex arkansana, common leastdaisey, geocarpon, Missouri bladder-pod, Harvey’s beak-rush,
soapberry, Tragia ramosa, Marsupella sphacelata, Notothylus orbicularis, prairie mole cricket,



regal fritillary, black-tailed jackrabbit, gray bat, rock-pocketbook, spectacle case, elephant ear,
pink mucket, Anomobryum filiforme, Archidium alternifolium, Helodium paludosum, Neckera
besseri, sword moss, hair cup moss, and sphagnum. The federally listed endangered species are
the Missouri bladder-pod, gray bat, and pink mucket. The federally threatened species listed for
the Sac River basin are bald eagle, Ozark cavefish, Niangua darter, Mead’s milkweed, and
geocarpon.



Location

The Sac River basin is located in southwest Missouri with its headwaters beginning in
Lawrence, Christian, and Greene counties and flowing in a northerly direction to its confluence
with the Osage River and Truman Reservoir (Figure 1). The basin drains 1,981 square miles via
2,510 miles of streams (839 miles perennial; U.S. Environmental Protection Agency website,
2000) and all or part of 10 counties (Barton, Cedar, Christian, Dade, Greene, Hickory, Lawrence,
Polk, St. Clair, and Vernon; Figure 2). Major tributaries are Turnback Creek, Limestone Creek,
Little Sac River, Sons Creek, Horse Creek, Cedar Creek, Coon Creek, Brush Creek, Bear Creek,
and Turkey Creek (Figure 3). Figure 4 delineates how the tributary sub-basins fit together to
form the Sac River basin in Missouri. The Sac River basin is bound to the southeast by the James
River Basin and to the southwest by the Spring River basin both of which are part of the
Arkansas-White-Red River basin. It is bound on the west by the Clear Creek sub-basin of the
West Osage River basin, and to the east by the Pomme De Terre River basin. To the north it
drains into the Truman Reservoir sub-basin of the West Osage River basin.

Human population in the Sac River basin was 83,720 in 1990 (DuCharme and Miller 1996).

Cities and towns found partially or entirely within the basin are Springfield, Willard, Republic,
Brookline, Billings, Halltown, Miller, Strafford, Ash Grove, Everton, South Greenfield,
Lockwood, Greenfield, Arcola, Milford, Jerico Springs, Umber View Heights, El Dorado
Springs, Collins, Flemington, Humansville, Stockton, Fair Play, Bolivar, Aldrich, Dadeville,
Morrisville, and Walnut Grove (Figure 5). Springfield is the largest municipality in the basin.
The major roadways found in the Missouri portion of the basin are U.S. Interstate 44, U. S.
Highways 54, 60, 65, and 160, and Missouri state highways 13, 14, 32, 39, 82, 96, 97, 123, 125,
174, 215, 245, and 266 (Figure 6). Many other smaller county roadways allow access to most
parts of the basin. Urbanization, intensive animal based agriculture, and poor land use practices
are the primary water quality related problems in the watershed.

The Brush Creek Inventory and Management Plan (Groshens 1997) focuses on the Brush Creek
sub-basin and includes more detailed information and management objectives for that portion of
the Sac River basin. These objectives include efforts to enhance stream and riparian habitats,
efforts to improve water quality and information concerning the maintenance and improvement
of native aquatic fauna and recreational fishing opportunities.



Figure 1. Sac River basin location.
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Figure 2. Sac River basin counties.
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Figure 3. Sub - basins in the Sac River
basin.
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Figure 4. Major streams in the Sac River basin.

oon Creek

rush Creek
Turkey Creek

Bear Creek

Cedar Cree Sac River

Sons Cree

Limestone Cree

Turnback

/\/US GS 8 digit HUC streams
/N7 USGS 11 digit HUC streams
[ Sac River Basin

11



Figure 5. Communities of the Sac River basin.
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Figure 6. Major highways in the
Sac River basin
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Geology

Physiographic Region

The Sac River basin is located within the portion of the interior highlands province denoted as
the Ozark plateau. It is further divided between the Springfield and Salem plateaus (MDNR
1986). The basin overlays Ordovician dolomite in the northeastern half of the basin and
Mississippian limestone, shale, and sandstone in the southwestern half of the basin (MDNR
1986). The Sac River basin is divided between the Osage Plains and the Ozarks natural divisions
(Figure 7). The western edge of the basin is part of the Osage Plains natural division. The rest of
the basin is located primarily in the Springfield Plateau with a small section in the Upper Ozarks
area (Thom and Wilson 1980).

Geology and Soils

The uplands in the Sac River basin are mantled with a thin layer of loess ranging from less than
two feet thick in the headwaters areas to about four feet in thickness in the lower portions of the
basin. The headwaters originate on Mississippian aged limestones and dissect progressively
younger strata going downstream. Ordovician dolomites and thin layers of shale are also incised
progressing downstream. The lower Sac River ends up incising Pennsylvanian aged shale in the
area of its confluence with the Osage River/Truman Reservoir. Figure 8 shows the geology of the
Sac River basin.

Karst areas are found in the Sons Creek sub-basin, along the Sac River upstream of Stockton
Reservoir, and throughout the portion of the basin found in Greene County (MDNR 1986).
Caves, sinkholes, springs, and other natural features related to Karst terrain are most numerous in
the southeastern section of the basin and become progressively less numerous to the northwest
(MDNR 1986). Figure 9 shows the location of named springs.

Coal deposits underlay the far northwestern portion of the basin (MDNR 1986).

The Sac River basin drains a diverse landscape through a variety of tributaries. The watershed
soils will be broken down based on the nine major tributary systems. Soil associations and
descriptions follow Allgood and Persinger (1979) as Cedar, Dade, and Polk counties, which
comprise the majority of the watershed, do not have completed soil surveys available.

Turnback Creek watershed originates in Bolivar-Hector upland association soils. It then flows
through Peridge-Wilderness-Goss-Pembroke and Nixa-Clarksville soil associations. The lower
reaches flow through the Hartville-Ashton-Cedargap-Nolin bottomland soil association.
Limestone Creek watershed originates in Parsons-Creldon upland soil association. It then flows
through Gerald-Creldon-Hoberg-Keeno and Viraton-Wilderness association soils to its
confluence with Turnback Creek.

Sons Creek watershed originates in the Parsons-Creldon upland soil association and flows
through Gerald-Creldon-Hoberg-Keeno association soils until it is inundated by Stockton
Reservoir.

The Little Sac watershed originates in Eldon-Pembroke, Peridge-Wilderness-Goss-Pembroke,
and Needleye-Viraton-Wilderness soil associations. It then flows through Peridge-Wilderness-
Goss-Pembroke soils. The lower reach flows through Hartville-Ashton-Cedargap-Nolin
bottomland soils until it is inundated by Stockton Reservoir. Two impoundments near the
headwaters of the Little Sac watershed (Fellows Lake and McDaniel Lake) cause a rapid descent
to Hartville-Ashton-Cedargap-Nolin bottomland soils.
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Bear Creek originates in Eldon-Pembroke and Peridge-Wilderness-Goss-Pembroke soil
associations. Most of the mid-section flows through Peridge-Wilderness-Goss-Pembroke
association soils but the uplands near the mouth become Bolivar-Hector association soils. The
bottomland soil association is once again Hartville-Ashton-Cedargap-Nolin for a short distance
before Bear Creek flows into the Sac River.

Brush Creek originates and flows through Gerald-Creldon-Hoberg-Keeno association soils.
Bottomland soils are of the Hartville-Ashton-Cedargap-Nolin association.

Turkey Creek headwaters originate in Bolivar-Hector association soils and the stream flows
through Peridge-Wilderness-Goss-Pembroke soils to its confluence with the Sac River.

Coon Creek headwaters originate in Viraton-Wilderness soils and flows through Hartville-
Ashton-Cedargap-Nolin bottomland soils to the stream’s confluence with the Sac River.

The Cedar Creek - Horse Creek - Alder Creek watershed originates in Parsons-Barden and
Liberal-Barco-Collinsville soil associations. They then flow through Bolivar-Hector,
Hepler-Radley-Verdigris-Osage, and Gerald-Creldon-Hoberg-Keeno association soils.
Bottomland soils are of the Hartville-Ashton-Cedargap-Nolin association to the watershed’s
confluence with the Sac River.

The Sac River originates in Viraton-Wilderness and Eldon-Pembroke Upland soils associations.
It then flows through Gerald-Creldon-Hoberg-Keeno and Peridge-Wilderness-Goss-Pembroke
soil associations.

The middle section of the river is inundated by Stockton Reservoir. Uplands near the lower
portions of the Sac River are Bolivar-Hector association soils, grading to Gerald-Creldon-
Hoberg-Keeno and Peridge-Wilderness-Goss-Pembroke soil associations, with bottomland soils
of the Hartville-Ashton-Cedargap-Nolin association. The variety of soil associations found in the
Sac River basin is because it is in the transition area between natural divisions. It exhibits
characteristics found in the Osage Plains, Ozarks, and Ozark Border natural divisions.

Watershed Area

The Sac River basin encompasses 1,981 square miles in southwest Missouri. The Sac River basin
headwaters begin in, and west of the Springfield metropolitan complex and flow northward to
their terminus in Truman Reservoir. Stockton Reservoir is a 24,900-acre reservoir in the heart of
the basin that inundates large sections of the Sac and Little Sac rivers.

Channel Gradient

The Sac River originates in northwestern Christian County and flows northward until it
terminates as a sixth order tributary of the West Osage River in Truman Reservoir. Gradients in
the Sac River basin are generally 5 to 10 feet/mile (Barnett et al 1985). Gradients in headwater
reaches of the Sac River basin can exceed 40 feet/mile. Elevation ranges from 1,250 feet above
mean sea level (msl) near the headwaters to 690 feet msl at the mouth (Barnett et al 1985).
Gradient information for streams and rivers third order and larger in the Sac River basin are
available from the Missouri Department of Conservation’s Southwest Regional Office in
Springfield, Missouri.
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Figure 7. Natural divisions of the
Sac River basin.
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Figure 8. Sac River basin geology.
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Figure 9. Named springs in the Sac River basin.
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Land Use

Historic and Recent Land Use

Historically the area of the Sac River basin was frequented by Osage and Delaware Indians. The
first European settlers are speculated to have arrived from Tennessee around 1820. Sparse
records make specific information prior to 1832 speculative in nature. The first documented
settlers were two brothers from Tennessee that homesteaded in the area southwest of present day
Bolivar in 1832-33. The eastern half of the Sac River basin was contained in Polk County as
established in 1835 when Greene County was divided. Polk County was given its present day
configuration in 1845 as a result of the formation of Cedar, Dade, Dallas, Hickory, St. Clair, and
Webster counties.

Diversified farming was the principle occupation in the area through the early 1900s. Livestock
production has been a significant agricultural enterprise in the Sac River basin throughout its
history. Dairy farming became the primary agricultural enterprise in the basin beginning in the
late 1800s and continuing through the 1960s, with peak production occurring in the 1930s.
Beginning in the 1950s beef cattle production became the dominant agricultural commodity of
the basin. Grain crops were the most frequently cultivated agricultural products in the early
1900s. Grain crops were gradually supplanted by hay and pasture production. Hay and pasture
have dominated cultivated crop production since the 1960s for the area. The Sac River basin is
one of the top cattle and hay producing areas in Missouri.

About 40% of the Sac River basin area was originally prairie (Schroeder 1982). The remainder
was a mix of upland glades, savannahs, and oak-hickory forest.

Landcover in the Sac River basin is predominantly grassland/pasture with forest second in
abundance (Figure 10). The majority of grasslands are composed of non-native cool season
grasses, primarily fescue. Grazing and hay production are the two most common uses of these
expansive grassland areas. Forested areas (primarily deciduous) are more prevalent in the area
between Stockton and Truman reservoirs in the northern-most reaches of the basin (Lower Sac
River, Turkey Creek, and Brush Creek sub-basins). Row crop agriculture is concentrated in the
western section of the basin (Horse-Cedar-Alder creeks sub-basin).

Soil Conservation Projects

Three communities in the basin participate in the National Flood Insurance Program (NFIP);
Everton, Ash Grove, and Republic. Five communities in the basin, identified as having flood
prone areas but not participating in the NFIP, are Billings, Humansville, and Stockton (FEMA
2001).

Several efforts to reduce erosion and implement environmentally sound practices in various
stream systems have been used in the Sac River Basin. Five Special Area Land Treatment
(SALT and EARTH) projects have been/are being implemented in the basin. They are Missouri
Department of Natural Resources (MDNR) funded projects administered through local soil and
water conservation districts.

These projects utilize a variety of practices to reduce impacts while maintaining effective use of
the resources. The initial SALT projects were initiated to focus primarily on soil erosion. New
SALT projects are focusing on improving water quality in watersheds by reducing all forms of
agricultural non-point source pollution and are usually designated as AgNPS SALTs. Currently
there are two AgNPS
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SALTs in the Sac River basin on the Upper Little Sac River watershed (Table 1 and Figure 11).
Proposals have been submitted and funding is pending for similar projects at Valley Water Mill
in the upper Little Sac River sub-basin in Greene County and in the Bear Creek basin, primarily
in Polk County.

The Upper Little Sac River AgNPS Salt is made up of two watersheds totaling 44,954 acres.
There are approximately 100 miles of stream, Fulbright Spring, and McDaniel Lake in these
watersheds. Land use is estimated to be 59% grassland, 23% woodland, 3% reservoirs, and 14%
other uses. Concerns in the watershed include increased urban growth, stormwater runoff, non-
point pollutants resulting from poor land management practices, and contamination of
groundwater via septic systems, sinkholes, and abandoned wells. Project goals are to protect and
maintain the quality of drinking water resources while enhancing economic sustainability for
agricultural producers through education and improved land management practices. The AgNPS
SALT project is administered by the Missouri Soil and Water Conservation Service and receives
support and technical assistance from a variety of agencies and organizations including Natural
Resources Conservation Service (NRCS), MDC, University Outreach and Extension, the City of
Springfield, Southwest Missouri State University, and Stream Team volunteers.

Public Areas

Most public areas allow activities such as fishing, hunting, birdwatching, nature study, and
wildlife photography. Activities such as horseback riding, biking, camping, etc. that can cause
environmental disturbance are restricted to certain areas and may be prohibited on some areas.
Restrictions vary between public areas. Table 2 lists the public areas in the Sac River basin and
known permitted activities. Figure 12 shows public area locations.

Corps of Engineers 404 Jurisdiction

Most instream and some stream-side projects require 404 permits. Applications for permits
should be directed to the U.S. Army Corps of Engineers office. The Sac River basin is under the
jurisdiction of the Kansas City District.

Kansas City District USACE 700 Federal Building, Kansas City, MO 64106-2896 (816)426-
5357.

Topographic Coverage
Figure 13 depicts 7.5 minute topographic map coverage for the basin.
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Figure 10. Landcover in the Sac River basin.
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Figure 11. Sac River basin land
treatment areas.
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Figure 12. Public lands of the Sac

River basin.
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Figure 13. Topographic map coverage for the Sac

River basin.
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Table 1. Soil conservation projects in the Sac River basin.

Name Type Total Acres Treated Acres Dates
Upper Alder SALT 8,189 2,577 1994 - 1998
Creek
Crabtree SALT 5,070 2,120 Completed 6/94
Branch
Jordan Creek SALT 5,565 1,312 Completed 6/94
Sons Creek EARTH 57,639 1995 - 1999
Brush Creek EARTH 54,341 13,811 1995 - 2001
Upper Little Sept. 1997 - June
Sac River AgNPS SALT 44,954 2002
Sac River | AgNPSSALT | 1,260,800 Ot 200, e
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Table 2. Public areas in the Sac River basin.

Area Acres Activities Ownership
Antioch Bridge Access 33 Fishing, Hunting, Boating (Turnback MDC
Creek frontage)
Birdsong CA 430 Fishing, Hunting, Camping MDC
. Fishing, Hunting, Camping, Boating (Sac
Blackjack Access 212 River and Brush Creek frontage) MDC
Bluff Springs CA 415 Hunting, Fishing MDC
Bois D'Arc CA 2,892 Hunting, Fishing, Hiking, Shooting MDC
Range
Bona Glade Natural *| 18| Hiking, Wildlife Viewing, Nature Study | MDC
Brush Creek CA 158 Hunting, Camping, Hiking MDC
Chesapeake Fish
Hatchery 119 Hatchery Tours MDC
Dilday Mill Access 4 Fishing, Huntmg, Camping, Boating (Sac MDC
River Access)
. Fishing, Hunting, Camping, Boating
Fiddlers Ford Access 50 (Turnback Creek frontage) MDC
Fellows Lake 820 Fishing, picnicking CU
Horse Crcezk Prairie R0 Hunting MDC
Indigo Prairie CA 40 Hunting, Fishing MDC
La Petite Gemme — Lo
Prairie CA 37 Wildlife Viewing, Nature Study MPF
Little Osage Prairie CA 38 Hunting, Hiking, Wildlife Viewing MDC
. Hunting, Fishing, Camping, Hiking
Little Sac Woods CA 772 (Little Sac River frontage) MDC
McDaniel Lake 300 CU
Monegaw Prairie CA 270 Hunting, Fishing MDC
Nathan Boone Home 356 In development MDNR
Ozark Cavefish
National Wildlife 40 Hiking, Wildlife Viewing, Nature Study USFWS
Refuge
Niawathe Prairie CA 320 Wildlife Viewing, Nature Study MDC/NC
. . Fishing, Hunting, Camping, Boating
Paris Springs Access 208 (Turnback Creek frontage) MDC
Pawhuska Prairie 76 Wildlife Viewing, Nature Study MDC
Pennsylvania Prairie 133 Hiking, Wildlife Viewing MPF
Phenix Access 155 Fishing, Hunting, Boating (Clear Creek MDC
frontage)
Pleasant Hope CA 1,106 Hunting, F ishing, Camping, Hiking, MDC
Shooting Range (un-manned)
Rocky Barrens CA 191 Hunting MDC
Sky Prairie CA 200 Hunting MDC
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Area Acres Activities Ownership

Sloa]gl(()]i)sl;) %AE & 320 Hunting, Fishing MDC
Stockton Reservoir 41,472 Hunting, Fishing, Camping USACE
Stony Point Prairie CA 640 Hunting, Fishing MDC
Truman Reservoir 162,495 Hunting, Fishing, Camping USACE
Turkey Creek CA 160 Hunting, Camping MDC
TW;I;Z;IE;VCei\dlle 220 Hunting, Fishing, Hiking MDC

1. CA = Conservation Area, NA = Natural Area

2. MDC = Missouri Department of Conservation, CU= City Utilities of Springfield, MPF =
Missouri Prairie Foundation, NC = The Nature Conservancy, USACE = U. S. Army
Corps of Engineers.
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Hydrology

Precipitation

Precipitation averages 40 inches per year. Runoff averages about 10 inches per year. Annual
snowfall is approximately 14 inches (MDNR 1986). The highest runoff is in April-May and the
lowest in December-January, coinciding with seasonal rainfall patterns.

Gauging Stations

There have been 22 gauging stations used in the Sac River basin to monitor stream flows and
water quality (Table 3; USGS 1999). The longest running active gauging station is station
06919500 on Cedar Creek near Pleasant View. It has been in service from 1923-1926 and 1948
to present (USGS 1999a).

Currently active stations include: 06918440 on the Sac River near Dadeville, 06918460 on
Turnback Creek above Greenfield, 06918493 on the South Dry Sac near Springfield, 06918740
on the Little Sac River near Morrisville, 06918990 on Stockton Lake near Stockton, 06919020
on the Sac River at Highway J below Stockton, 06919500 on Cedar Creek near Pleasant View,
and 06919900 on the Sac River near Caplinger Mills. Figure 14 shows the average annual
discharge for three gauging stations in the Sac River basin.

Stream Order

Stream orders were assigned using 7.5 minute USGS topographic maps and the methodology
originally proposed by Horton (1932) and detailed by Gordon et al (1992). Table 4 depicts the
number of streams third order and larger and stream mileage by sub-basin for the Sac River
basin.

Losing streams

It takes 4.7 square miles of area to maintain one mile of permanently flowing stream in the Sac
River basin (MDNR 1986). Funk (1968) listed the Sac River basin as having 419 miles of
permanently flowing stream and 173 miles of intermittently flowing streams with permanent
pools. There are several losing streams in the Sac River basin primarily located in the Upper Sac
River, Turnback Creek, and Little Sac River watersheds. Table 5 lists losing streams along with
their location and Figure 15 gives a graphic location of these stream reaches in the Sac River
basin.

Stream Flow

The highest recorded discharge for the Sac River (post-impoundment) at gauging station
06919900 near Caplinger Mills was 61,500 cubic feet per second (cfs) on April 12, 1994 (USGS
1999). The highest recorded discharge for gauging station 06919000 near Stockton, Missouri
(pre-impoundment) was 120,000 cfs on May 19, 1943 (USGS 1999). The impoundment of the
Sac River by Stockton Dam has dramatically affected the hydrology in the river and its
tributaries below the dam. Flood events prior to impoundment were undoubtedly larger in
magnitude and most likely of shorter duration. The flow magnitude at present, from the records
presented, are probably half the historic magnitude but could be weeks or even months longer in
duration. Peaking hydropower operations probably simulate daily mini-floods and droughts as
pulses of water are repeatedly sent downstream through the generation turbines. Short term flow
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fluctuations can be dramatic. Instantaneous flows can vary rapidly between less than 20 cfs to
more than 8,300 cfs in the Sac River below Stockton Dam during peaking operations. Flow
fluctuations of this nature can drastically alter stream channel hydrology, contribute to extensive
streambank erosion and interfere with recreational use of the lower Sac River.

Stream base flows in the basin tend to be well maintained in Turnback Creek, Upper Sac River,
and Little Sac River sub-basins due to the permeable nature of the soils and bedrock in those
areas. Springs also tend to be more common in these sub-basins. Base flows become less stable
further north and west in the basin due to the changes in soil permeability and bedrock.
Appendix A shows stream information for third order and larger streams in the Sac River basin.

7-Day Q2 and Q1% Low Flows

Low flows for streams in the Sac River basin are listed in Table 6. The 7-day Q? is the minimum
flow expected for a seven day period that will occur on average once in two years. The 7-day Q!°
is the minimum flow expected for a seven day period that will occur on average once in ten
years. The lowest flows usually occur in the late summer and fall (August, September, and
October).

Flows tend to be sustained through dry periods by springs and groundwater. Flows are variable
for the Sac River basin, but the ready infiltration of surface water into the groundwater system
reduces the magnitude of high flows. The corollary discharge of groundwater during dry periods
tends to maintain stream flow. This exchange between groundwater and surface water tends to
moderate and maintain more "consistent" flows in all but extreme conditions. In the lower Sac
River flows tend to be lower in magnitude but sustained over longer periods of time due to the
operation of Stockton Reservoir dam releases. Water temperatures are lower as a result of deep
water releases through the hydro-power generation outlets. Also, oscillations from high flow to
low flow conditions in the lower Sac River tend to be rapid and dramatic due to the "peaking"
method of electrical generation. Hydrology in the lower Sac River and the lower Sac River basin
tributaries has been dramatically altered due to impoundment and hydro-power operations.

Dam and Hydropower Influences

A total of 39 miles of the Sac River has been lost to impoundment by Stockton Dam. Stockton
Dam began impounding water in 1969 (Vandike 1995). The dam is 5,100 feet long, projects 153
feet above the Sac River streambed, and creates a 24,900 acre reservoir with 298 miles of
shoreline. Normal pool is at 867 feet msl with storage of 875,000 acre-feet. The flood storage
capacity of Stockton Lake is 1,674,000 acre-feet of water at an elevation of 892 feet msl. The
surface area of Stockton Lake at flood pool swells to 63,200 acres. Stockton Lake is operated
primarily for flood control and hydroelectric generation and has an installed capacity to produce
45,200 kilowatts of electricity (MDNR 1986).

Stockton Dam operation has negatively impacted the lower Sac River and lower basin tributaries.
Impacts include bank erosion, siltation, instream flow problems, poor water quality, loss of
riparian corridor, loss of invertebrate habitats (and concurrent reduction in productivity), and
reduction of spawning habitat for fish (MDC 1999a). As a result of extensive streambank
sloughing along the Sac River below Stockton Dam, the COE has purchased sloughing
easements from streamside landowners. Positive impacts of Stockton Lake are water supply,
electricity production, recreation/tourism, and flood control. Prior to the building of Stockton
Dam, average monthly discharge was less uniform than it is today (Figure 16). The economic
impact of recreation/tourism on the area around Stockton Lake has been substantial. The
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estimated combined annual benefit of angling for Stockton Lake was $23,098,263 in 1999
(Banek, MDC, pers. com). Diversification of sport fisheries for species including walleye,
largemouth bass, and white bass have been an additional impact of Stockton Lake. Lakes with
large areas of deep open water also provide opportunity for boating, skiing, and sailing that are
not available on streams. Management objectives and summary information concerning the
Stockton Lake fishery are available by contacting MDC’s Southwest Region Fisheries staff in
Springfield.

Fellows Lake was constructed by damming the Little Sac River in 1955. The dam was raised to
enlarge storage capacity in 1992. The lake covers 812 surface acres at normal pool with a storage
capacity of 10.1 billion gallons. The primary purpose for Fellows Lake is drinking water
(Watershed Committee of the Ozarks 1999). McDaniel Lake was constructed by damming the
Little Sac River in 1929. The dam was raised to enlarge storage capacity in 1990. The lake
covers 226 surface acres at normal pool with a storage capacity of 1.5 billion gallons. The
primary purpose for McDaniel Lake is drinking water (Watershed Committee of the Ozarks
1999).

There are a few small public and private lakes and a large number of farm ponds in the Sac River
basin. Due to small size and ease of construction, the number of ponds can change very rapidly.
Many ponds are built without needing permits and statistics on ponds are usually compiled by
county rather than watershed. These factors complicate getting accurate, up-to-date information
on ponds. Concern exists over the effects these ponds have on low-flow conditions as they
intercept runoff and allow little or no adjustment for maintenance of stream flows.
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Table 3. Gauging stations operated in the Sac River basin.

Gauge Number Location Gauge Typel \ Years of operation
6918400 Pickerel Creek near Miscellaneous site 1968-1970
Republic
6918420 Sac River at Ash Grove Miscellaneous site 1962-65, 67, 71
6918430 Clear Creek near Phenix Miscellaneous site 1962-64, 67, 70-71
. ) Continuous discharge 1966 to present
6918440 Sac River near Dadeville Water quality 1974 - 87, 94-95
Chesapeake Spring at . ) 1926, 32, 36, 54,
6918444 Chesapeake Miscellaneous site 63-68
Limestone Creek at South . ) 1962-64, 66-67,
6918450 Greenfield Miscellaneous site 71-7
Turnback Creek at . .
6918460 Greenfield Continuous discharge 1965 to present
Turnback Creek near . ) 1943, 45-46, 49,
6918470 Greenfield Miscellaneous site 62-65
6918480 Sac River near Neola Miscellaneous site 1964-1965, 1967
6918490 Sons Creek near Neola Miscellaneous site 1964-65, 67
6918493 S. Dry Sac near Springfield | Continuous discharge 1996 to present
6918600 Little Sac at Walnut Grove Water quality 1974 - 90, 94-96
6918700 Oak Grove Branch near |y rioclianeous site 1958-72
Brighton
6918740 Little Sac near Morrisville | Continuous discharge 1968 to present
Franca Branch near
6918750 Brighton Crest gauge 1955-84
6918800 Little Sac at Aldrich Miscellaneous site 1962-65, 67-68
Continuous
6918990 Stockton Lake near discharge/water 1969 to present
Stockton .
quality
6919000 Sac River near Stockton Continuous discharge 1921- 89
6919020 Sac River near Stockton Continuous discharge 1973 to present
(Hwy J)
Sac River Tributary near
6919200 Caplinger Mills Crest gauge 1955 - 62,63 - 84
6919500 Cedar Cree;l;i:;ar Pleasant Continuous discharge 1948 to present
6919900 Sac Rlverl\r;[eielllrs Caplinger Continuous discharge 1974 to present
6919950 Brush Creek near Collins | Continuous discharge 1995 to present

!~ Miscellaneous sites were set up and run for specific information needs and time periods. They
may have been discharge, water quality, crest, or other types of gauging stations.
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Table 4. Number of streams third order and larger and stream mileage by sub-basin for the Sac River basin.

Number of streams (>3

Sub-basin name Total stream miles

order)

Bear Creek 10 84.7

Brush Creek 18 933

Coon Creek 8 38.5
Horse-Cedar-Alder Creeks 42 328.9
Little Sac River 26 2544

Sons Creek 10 71
Turnback Creek 23 197.4
Turkey Creek 3 31.9
Sac River + minor tributaries 43 353.2
Sac River basin (total) 183 1,453.40
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Table 5. Losing streams in the Sac River basin in Missouri.

Stream

Receiving Stream

Location

T R Sec.
First Order Tributary Turnback Creek 27N 24W 6,7,8,17,20
First Order Tributary Second Order Tributary 27N 25W 4
Second Order Tributary Goose Creek 28N 25W 26,34, 35
) 27N 25W 1,2, 13
Second Order Tributary Goose Creek 23N 25W 26.35. 36
. . . 27N 25W 2
First Order Tributary Second Order Tributary 23N 25W 35
First Order Tributary Pickerling Creek 28N27N gjx 333
. . ) ) 27N 24W 4,9
First Order Tributary Pickerling Creek 28N AW 33
2,10, 11,
28N 24W 15, 16, 22,
Pickerling Creek Sac River 21,28
20N uw | 222326
35
1,6,7,12,
First Order Tributary Sac River 28N 23W 18
29N 24W 35, 36
. . . 21,22, 28,
First Order Tributary Pickerel Creek 29N 24W 29
29N 23W 23, ';(;’ 34,
First Order Tributary Sac River 20N AW 5.25.24
28N 23W 3,4,5
Second Order Tributary Sac River 29N 23W 19_2229’ 27-
) ) 1,2,9, 10,
Second Order Tributary Sac River 20N 23W 1
. . 29N 23W 2,3
First Order Tributary Clear Creek 30N 2IW 35
First Order Tributary Clear Creek 30N 23W 26,27,28
. . 30N 24W 2
First Order Tributary Clear Creek 3N AW 23.26.35
. . ) ) 30N 23W 25
First Order Tributary Little Sac River 30N W 19, 30
29N 21W 3,4,5
South Dry Sac Little Sac River 30N 21W 31,32
30N 22W 36
Stinking Creek Turnback Creek 30N 26W 10, 11, 12
First Order Tributary Asher Creek 30N 23W
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Table 6. Seven-day Q? and 7-day Q'° low flows for streams in the Sac River basin.

Period of 7-Day Q?
Record (cfs)

USGS Gauge No.

6918400 Pickerel Creek near 1968-1970 0
Republic
6918420 Sac River at Ash Grove 1962-65, 67, 71 13 3.5
6918430 Clear Creck near Phenix 1962'6‘7"1 67, 70- 5 I
6918440 Sac River at Dadeville 1966-72 18 6
6918444 Chesapeake Spring 1926, 62212-’6?9)6’ >4, 0.9 0.5
Limestone Creek at South | 1962-64, 66-67,
6918450 Greenfield 7172 2.3 0.3
6918460 Tumback Creek above 1965-72 22 4.5
Greenfield
Turnback Creek near 1943, 45-46, 49,
6918470 Greenfield 62-65 23 43
6918480 Sac River near Neola 1964-1965, 1967 64 23
6918490 Sons Creek near Neola 1964-65, 67 0 0
Oak Grove Branch near
6918700 . 1958-72 0 0
Brighton
6918740 Little Sac River at 1968-72 6 0
Morrisville
Little Sac River at
6918800 Aldrich 1962-1965, 1967 5
6919500 Cedar Creek near 1949-1972 0.7 0
Pleasant View

Source: Skelton (1976).
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Water Quality

Beneficial Use Attainment

The Sac River basin has 173 miles of streams classified as supporting whole body contact
recreation (MDNR 1986). McDaniel Lake, Fellows Lake, and Fulbright Spring Branch are the
only waters designated for drinking water supply in the Sac River basin (8 miles total) (MDNR
1986). Water quality problems for the Sac River basin noted in 1994 by the MDNR were
suspended solids in Stockton Branch originating from the town of Stockton (two miles of
affected stream) and nutrient pollution of McDaniel and Fellows lakes from urban/agricultural
sources. Another area of concern was potential groundwater contamination from various sources
(faulty septic tanks, leaking storage tanks, agricultural runoff, etc.) in the area around Springfield
(MDNR 1996).

All streams and lakes in the Sac River basin are classified for aquatic life protection and
livestock/wildlife watering. McDaniel Lake is classified for drinking water supply as well as
aquatic life protection and livestock/wildlife watering. In addition to these previously mentioned
uses, Stockton Lake includes whole body contact and Fellows Lake includes whole body contact
and boating and canoeing as designated uses. Chesapeake Creek from its mouth upstream for 3
miles and 14 miles of Turnback Creek (T30N, R26W, section 35 to T28N, R25W, section 24)
are classified for cold water fisheries. Cedar Creek from its mouth upstream for 27 miles is
classified for whole body contact, boating, and canoeing. Brush Creek from its mouth upstream
13 miles is classified for whole body contact and cool water fishery. The lower 24.5 miles of
Horse Creek have irrigation as an approved designated use. The Little Sac River from McDaniel
Lake Dam to its mouth (lower 29 miles) is classified for whole body contact, boating and
canoeing, and cool water fishery. The Sac River from Stockton Lake Dam downstream for 40
miles is classified for whole body contact, boating and canoeing, and irrigation. The Sac River
from Stockton Lake upstream for 32.5 miles is also classified for these uses. Turnback Creek is
classified for whole body contact from its mouth upstream for 33.5 miles and for boating and
canoeing in the lower 14 miles.

Section 305(b) of the Clean Water Act requires states to report on the status of water quality in
their surface waters. The MDNR summarizes the quality of Missouri waters every two years in
these reports. Significant improvements have been made over the past quarter century in
controlling pollution from sanitary wastes, such as that from cities, but major work still remains
to restore waters that suffer from non-point source pollution. The Little Sac River from
McDaniel Lake to Stockton Reservoir and the Sac River from Stockton Dam to Hwy J are listed
as 305(b) impaired streams.

Section 303(d) of the Clean Water Act requires states to list waters not expected to meet
established, state water quality standards even after application of conventional technology-
based controls for which total maximum daily load (TMDL) studies have not yet been
completed. The list is produced every four years by the MDNR and includes waters for which
existing required pollution controls are not stringent enough to maintain state water quality
standards. Examples of waters on this list include streams below coal or lead mining areas,
streams or lakes with pesticide problems, rivers that have problems related to dams, and streams
that were channelized long ago. The Little Sac River watershed is included in Missouri’s 303(d)
listings. Water quality problems listed as 303(d) impairments are fecal coliform suspected as
originating from the Springfield Northwest Waste Water Treatment Plant, and
agricultural/suburban non-point source nutrient pollution of Fellows and McDaniel lakes.
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There are approximately 1,300 miles of impaired streams and 1,013 impaired lake acres found
within the Sac River basin. Sources of biological impairment include damming, riparian
degradation, channel alteration, urbanization, flow alteration, sedimentation, point source
pollution, and non-point source pollution.

For more information, contact DNR's Water Pollution Control Program at 1-800-361-4827 or
(573) 751-1300

Chemical Quality of Stream Flow

The EPA index of watershed indicators report on ambient water quality monitoring of copper,
nickel, zinc, chromium, phosphorus, pH, dissolved oxygen, and ammonia in the Sac River basin
found that levels exceeded established criteria in less than 10 percent of the observations (EPA
website 1999).

Water quality problems associated with increased urban development are an ongoing concern in
the Little Sac portion of the Sac River basin. Population increases in the Springfield metropolitan
area are the primary reason for increased nutrification and algal growth in the Little Sac
watershed. Occasionally high phosphate, nitrate, and sulfate levels are likely due to localized
agricultural practices, overflow from the northwest treatment plant, or leachate from the
Springtfield landfill (Sparks and Pavlowsky, 2000).

For detailed information, call Watershed Committee of the Ozarks at 417-866-1127.

Contaminants, Fish Kills, and Health Advisories

Reports of pollution and fish kills have increased in recent years. This may be the result of
increased pollution events, increased environmental awareness and activism, better monitoring
by state and federal agencies, or a combination of these factors. Table 7 lists pollution
investigations involving MDC from 1977 through 2000.

All fish in the Sac River basin are considered safe to eat in any amount (MDOH 1999).

Water Use

High utilization of groundwater in and around the Springfield metropolitan area has caused a
cone of depression to form in the water table (Barnett et al 1985). This cone of depression will
expand, may cause shallow wells to go dry, and increase pumping costs for groundwater users in
the area.

Groundwater yields from bedrock range from 2 to 40 gallons per minute per foot of drawdown
(MDNR 1986). The quality of the groundwater ranges from good to excellent throughout the
basin (MDNR 1986). Water use is highest in Greene County (Springfield) and second highest in
Cedar County (Stockton Lake power generation) (MDNR 1986). There are four public water
supply districts in the Sac River basin (MDNR 1986). In 1996, City Ultilities of Springfield
constructed a pipeline to pump water from Stockton Lake to Fellows Lake (Watershed
Committee of the Ozarks 1999). The two public water supply surface water intakes in the basin
are on Fellows Lake and McDaniel Lake (MDNR 1986). Water use in the Sac River basin in
Missouri is about 10.9 trillion gallons per year. Public and domestic use accounts for 7.4 trillion
gallons, industrial/commercial for 920 million gallons, and agriculture for 2.5 trillion gallons
(Ducharme and Miller 1996). Table 8 and Figure 17 show the public water facilities in the Sac
River basin.
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Point Source Pollution

Several waste water treatment facilities (WWTF) in the basin have historically violated their
discharge permits. As population increases are occurring these problems are likely to increase.
Water quality concerns associated with point sources were listed in the Missouri Water Quality
Basin Plan (MDNR 1996). The problems associated with point source discharges at this time
included: problems meeting the permit limits for nickel and cadmium at the Republic WWTF
affecting 3 miles of unclassified stream; potential for instream toxicity of ammonia in the Little
Sac River below Springfield’s Northwest WWTF;

0.2 miles of an unclassified stream minimally impacted by two Greenfield WWTFs; dissolved
oxygen depletion and discoloration problems in receiving streams from the Fair Play South
WWTF; and dissolved oxygen depletion and discoloration from the Stockton WWTF caused a
partial loss of beneficial use of Stockton Branch.

The Clean Water Act requires wastewater dischargers to have a permit establishing pollution
limits, and specifying monitoring and reporting requirements. National Pollutant Discharge
Elimination System (NPDES) permits regulate household and industrial wastes that are collected
in sewers and treated at municipal wastewater treatment plants. These permits also regulate
industrial point sources and concentrated animal feeding operations that discharge into other
wastewater collection systems or that discharge directly into receiving waters. Table 9 lists
NPDES permitted point source discharges in the Sac River basin.

The Toxic Release Inventory (TRI) is an EPA generated source of information about toxic
chemicals that are being used, manufactured, treated, transported, or released into the
environment from various sources. Table 10 lists toxic release inventory facilities in the Sac
River basin.

Hazardous waste information is tracked by state and federal agencies as part of the Resource
Conservation and Recovery Act (RCRA). EPA maintains this information in a database called
the Resource Conservation and Recovery Information System (RCRIS). Table 11 lists various
facilities in the Sac River basin that generate, transport, treat, or dispose of hazardous wastes that
are monitored under RCRA.

Air emissions of pollutants are reported as part of the Aerometric Information Retrieval System
(AIRS). The AIRS facility subsystem (AFS) contains information on compliance and emissions
of facilities with air pollution point sources that are monitored by EPA and/or state regulatory
agencies. Table 12 lists facilities with airborne pollutant emissions in the Sac River basin.
Years ago, many wastes were dumped on the ground, in rivers, or left out in the open. As a
result, thousands of uncontrolled or abandoned hazardous waste sites were created. Some
common hazardous waste sites include abandoned warehouses, manufacturing facilities,
processing plants, and landfills. In response to growing concern over health and environmental
risks posed by hazardous waste sites, Congress established the Superfund Program in 1980 to
clean up these sites. The Superfund Program is administered by the EPA in cooperation with
individual states throughout the United States. The Comprehensive Environmental Response,
Compensation, and Liability Information System (CERCLIS) is the official repository for site
and non-site specific Superfund data in support of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA). It contains information on hazardous waste site
assessment and remediation from 1983 to the present. Table 13 lists inactive superfund sites in
the Sac River basin.
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Non-Point Source Pollution

Concentrated Animal Feeding Operations

Total effect from livestock in the basin was estimated to be 3,850,000 population equivalency
(MDNR 1985). Animal feeding operations are starting to increase throughout the basin and
corporate hog feeding operations are increasing north and west of Stockton Lake (Kevin Hess,
MDNR, pers. comm.). Livestock is the most significant source of non-point pollution in the Sac
River basin (MDNR 1996). Missouri as a state ranks second in the U.S. in the number of cattle
operations and fifth in total number of cattle (NASS 2000). Lawrence County is the number one
county in Missouri for cattle and calf population, and Polk County is the number one hay
producing county in Missouri (MASS 2000) and also ranks very high in cattle and calves. Both
of these counties lie partly within the Sac River basin. The basin as a whole is one of the top
cattle and hay producing areas in Missouri. Pastured cattle and fertilization for hay production
and subsequent nutrient runoff may contribute to the nutrification of watershed streams.
Concentrated animal feeding operations (CAFO) that have more than 1,000 animal units in
Missouri are regulated by MDNR. MDNR CAFO regulations require (based on the number of
animal units) a specified area of vegetated land be available and used for the spreading of waste.
If enough land is not available, the waste must be hauled and spread elsewhere, sold, or
contained in closed lagoons. Land application of animal waste has added to soil productivity and
improved pasture and hay production.

These elements led to an unquantified increase in land clearing and cattle production in the Elk
River basin of southwest Missouri (G. Parsons and V. Kugler, MDNR, pers. com.). A similar
relationship probably exists in the Sac River basin. It is thought that some CAFO operators, who
land apply dry waste, may over-apply the manure. Phosphorus contamination of streams in the
watershed is inevitable if wastes are over-applied. In recent years, the number of CAFOs
(primarily hog operations) have increased in the northwest portion of the watershed. Table 14
and Figure 18 show the CAFOs found in the Sac River watershed.

Erosion

Watershed land use was listed as approximately 50% row crops, pasture, and hayfield and 50%
forest from 1985 through 1995 (MDNR 1985; MDNR 1996). Land in cultivation and pasture
production has probably increased throughout the watershed as the number of CAFOs have
increased.

Sheet and rill erosion on tilled and pasture lands is 2.5-5 tons/acre/year. Sheet and rill erosion on
non-grazed forest is less than 0.25 tons/acre/year. Gully erosion is slight, with less than 0.15
tons/acre/year. These figures are low and agricultural erosion is not considered a basin-wide
problem. Sediment yield by streams in the Sac River basin is 0.3--1.0 tons/acre/year, primarily
from sheet and rill erosion (Anderson 1980). Helicopter video taken in 2000 revealed localized
streambank erosion problems throughout the watershed.

Urbanization

Water quality problems associated with increased urban development are an ongoing concern in
the Little Sac River sub-basin (MDNR 1985; MDNR 1996). Little Sac River headwaters
originate in the Springfield area. Springfield is the fastest growing metro area in the state.
Including the urbanized area outside the city limits, the population figure is 240,500. Population
in the greater Springfield area (40 mile radius) is 476,574 (U.S. Census Bureau 2000). Due to the
weathering of the limestone and karst features in the Springfield area, urban runoff is a threat to

38



groundwater. Increasing algae and nutrients in local reservoirs are the suspected cause of odor
and taste problems in the drinking water supply (MDNR 1996). The abandoned Fullbright and
Sac River landfills are in close proximity to the Little Sac River and have leached low levels of
chemicals into the local aquifer (MDNR 1996). During the building of Springfield’s northwest
treatment plant, a leachate interception drain was constructed to stop the leaching of toxic metals
and organic compounds into the Little Sac River. Today, the abandoned landfills are not thought
to exert an environmental impact on the river (MDNR 1996).

Mining

Little information on gravel mining (including removal of gravel from streambeds) is known for
the Sac River basin. There is one permitted gravel mining operation on Limestone Creek. There
are many small localized areas where it appears landowners have removed gravel from or re-
arranged gravel bars to use on farm roads and/or to prevent bank erosion. Another type of rock
mining that is significant in the Sac River basin is limestone quarrying. Coal mining affects the
Horse and Cedar creek drainages with the potential for acid drainage to reduce water quality. To
date the effects have not been significant. (MDNR 1996). In the past, mining of lead, zinc, and
iron was conducted in the Sac River basin. Most of this mining activity has ceased, but old mine
shafts and mine tailings can be found and may create water quality problems with leaching of
materials or by providing avenues for mixing of surface waters with groundwater. Figure 19
shows the locations of past and present mining operations of the Sac River Basin. Table 15
contains the known information about non-point pollution in the Sac River basin. Known
information on gravel, limestone, and mineral mining in the Sac River basin is presented in
Appendix B.
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Figure 15. Losing streams in the Sac
River basin.
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Figure 17. Public drinking system wells
in the Sac River basin
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Figure 18. Concentrated Animal Feeding
Operations (CAFOs) of the Sac River basin.
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Figure 19. Mining operations of
the Sac River basin
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Table 7. Known information on fish kills in the Sac River basin.

Stream/Pond \ County \ Date Cause Number Value$ \ Area
S.DrySac | Greene | 73177 | Sewage 1,400 I mile
River
Limestone Timber
Dade 6/30/78 clearing/soi
Creek :
1 erosion
Horse Creek Dade 4/26/78 WWTEF
effluent
Litdle Sac | o oo | 11/30/7g | Landfil
River seepage
Coon Creek | St. Clair 4/7/78 Petroleum
Giddings Dade 6/23/79 Unknown 9,255 12 acres
Pond
Grus Pond St. Clair 12/3/79 Chlorine Unknown 0.3 acres
suspected
Petroleum
Asher Creek | Greene 8/24/79 pipeline 42,112 14891* 5 miles
rupture
Mile B.r anch Polk 1/26/80 Petroleum
Trib
Litde Sac | o e | opoga | WWIF unknown
River effluent
S.DrySac | G oene | 42 | WWIF 169 1478 | 0.7 miles
River effluent
Litde Sac | o e | 71282 | WWIF 4046 | 1,657.67 | 7.5 miles
River effluent
Coon Creek | o\ cp2ir | g/19/82 | Animal 100 4 0.5 miles
Trib Manure
McConnell Dade 8/25/81 Unknown &3 1.5 acres
Pond
Little Sac | o one | g8z | Oxveen 108 56.62 | 0.1 miles
River depletion
Little Sac WWTF )
River Greene 10/18/83 offluent 1.0 miles
Limestone Dade 0/3/33 Unauthoriz 0.5 miles
Creek ed
Channelizat
10n
Sac River Dade 1/9/84 Chserr)rilﬁcal unknown
Sons Creek | Dade | 2/21/84 | Imdustrial unknown
effluent
Sons Creek Dade 3/9/84 Uncogtrolle unknown
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Stream/Pond \ County \ Date Cause Number Value$ \ Area
Sons Creek | Dade | 4/11/84 | Uncontolle unknown
d dumping
Sons Creek Dade 7/11/85 Industrial 0
effluent
Turnback Low DO
Creek Dade 10/16/85 (natural) 1,192+
Hunter Industrial
Branch Cedar 2/18/86 offluent 200 12
Stockton Cedar 5/6/86 Bacteria 2,000
Lake
Turnback | Lawrenc 720/36 Tranqurtatl 0 0
Creek e on spill
Little Sac Human
River Polk 3/14/86 Waste 0 0
Deere Creek | Polk | 8/4/g6 | [ansportati 0 0
on spill
Kile Creek | Dade | 5/3/87 Animal 1,364 833.68
manure
none Dade 5/11/87 Transp O.rtatl 0 0
on spill
Stockton Dade 7/13/87 Bluegreen unknown unknown
Lake algae
thtle.: Sac Greene 2/26/87 Garbage 0 0
Trib.
Doling
Branch Greene 5/11/87 Sewage 0 0
N. Dry Sac
Trib Greene 7/27/87 Sewage 0 0
Stahl Creek Lav&;renc 7/20/87 Sewage 0 0
Stahl Creek Lav&;renc 8/11/87 Sewage 0 0
Little Sac | 5 one | 8300 | Sewage 4,071 705.74
River
Stahl Creek | ™' | 31891
Johnson Lawrenc
Creek . 8/17/91
Stagle Creek | p | 3/10/91 | Winterkill 200 25 mile
Tributary
Kay Pond Polk 6/26/91 | Summerkill | unknown .5 acre
Faucett Pond | Cedar 6/1/92 Summerkill unknown 1 acre
Stockton Cedar 4/10/92 Disease unknown
Lake
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Stream/Pond \ County \ Date Cause Number Value$ \ Area
Mc%?)l:l?lhan Dade 8/28/92 Summerkill 400 2 acres
Eft Pond Dade 7/24/92 Summerkill 12 .5 acres
BOISCDAAI'C Greene 7/7/92 Summerkill 0.5
Milsap Pond | Greene 7/28/92 | Summerkill 0.25
Boyce Pond | Greene 10/7/92 Disease
B"‘SC];A“ Greene | 7/7/92 | Summerkill I
BOISCDAAI'C Greene 6/20/94 Parasites 1.5 acres
Chat Creek, | Lawrenc #2 Diesel
tributary to e 313095 fuel
28%
Palmer Pond | Vernon 3/20/95 Nitrogen
fertilizer
Jordan .
Greene 3/27/95 Milk
Creek
Clear Creek, | v, n | 6/14/95 | Diesel oil
tributary to
Hog
Chaney manure
Branch of Barton 8/30/95 (likely
Horse Creek FALSE
report)
Southern
Hills Lake Greene 9/22/95
Doling Park Sewage
Lake Greene 9/28/95 (suspected) 60 18.6
Clear ?reek Greene 1/19/96 Petroleum
Spring
Pomme de .
Terre Lake Hickory 2/6/96 7,000 6,894.74
Specific
Jordan | ene | 2/13/96 cause 2,198 343.11
Creek undetermin
ed
Jordan
Creek Greene 3/14/96
Specific
Jordan cause
Creek Greene 3/14/96 undetermin
ed
Clear Creek,
tributary to Vernon | 9/11/96 Sewage
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Stream/Pond \ County \ Date Cause Number Value$ \ Area
Brush Creek Polk 9/25/96 Sewage
Valley Water Low
Mill Lake Greene 9/30/96 dissolved 68 28.18
oxygen
Blg:lilel 