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Elresteel Creek/lLake Mitchell WOSA Summary
The Firesteel Creek/Lake Mitchel! Water Qual ity Study Area encompasses some

230,000 acres In Jerauld, Aurora, and Davison Counties. Major population
centers within the study area include the municipal Ities of Mitchell (population
13,425) and Wesslngton Springs (population 1,300). Lake Mitchell Is an
artifictal Impoundment on lower Firesteel Creek In northeastern Davison County.
The dam Is sltuated about 3 miles above the conf|uence of Firesteel Creek with
the James River which recelves the reservolr outflow. Lake Mitchel |l has a
surface area of 671 acres, a maximum depth of 29 feet and a mean depth of about

12 feet,

Lake Mitchell Is classifled under the South Dakota State Water Qual ity Standards
for the beneficial uses of domestic water supply, warm water permanent fish [[fe
propagation, Immersion recreation, |Imited contact recreation, wildlife
propagation and sfock watering. Aquatic weeds are not particularly abundant;
but the reservoir supports large populations of algae. Common fish species In
Lake Mitchell are walleye, northern pike, crapple, and bullhead. No fish killls

have been documented to date.

Land use In the watershed is predominantly agricul tural. Approximately 41% Is
estimated to be cropland and 59% rangeland or pasture. SCS estimated that 58%

of the watershed was adequately treated in 1981.

At least hal f of the reservoir shorel ine has been developed with |akeside
residences, beaches, and public access areas. The present number of |akeside

dwel I Ings has not been determined.



Lake Mitchell has extensive public use as a recreational area and there Is |ocal
Interest In the reservolir as evldenced by the exlistence of the Lake Mitchell

Improvement Association.

To determine water qual Ity characteristics and Identify water qual Ity problems
within the Firesteel Creek watershed samples were taken at 12 sites. Three (3)
were In-lake sltes and 9 were establ Ished on Firesteel Creek. Samples were

col lected after ralnfall events and during snowmelt runoff.

In-lake sampling Indicated Lake Mitchell to be hypereutrophic wlith regard to
total phosphorus concentrations and eutrophic as Indicated by organic nitrogen
concentrations. The princlpal problem at Lake Mitchell appears to be extensive
nutrient loading from the Flresteel Creek watershed. The annual phosphorus and
nitrogen loads to Lake Mitchel | for 1982lwere 0.50 and 2.65 g/m2/year,
respectively. For lakes wlith mean depths of 5 meters or less, phosphorus and
nitrogen loads greater than 0.13 and 2.0 g/mz/year, respectively, are consldered

dangerous (Vol lenweider, 1968).

Excesslve fecal col iform levels (>1,000/100 mi) were found In 30% of Flresteel
Creek samples but In only 7% of In-lake samples. Generally, fecal col lforms

were not a serious problem In Lake Mitchell.

Watershed erosion, primarily from cropland, provlded 6,411 tons and shorel Ine
erosion contributed 1,060 tons of sediment to Lake Mitchell. Total sediment
yleld amounted to about 6.81 acre-feet per year or .08% of reservolr water
capacity. Non-polnt sources of pollution from the watershed are probably
Inadequate crop cover on agricultural land, lack of fertilizer management
practices, and over grazing on streamside |and. Secondary sources of nutrients

as well as primary sources of excesslve fecal col lform levels to the reservolr



are watershed | lvestock operations without pollution controls and posslb!e

falling Individual septic tank systems around the reservolr periphery.

Recommendations

Nutrient loading to Lake Mitchell from the watershed may be reduced by utilizing
BMP's on the land including Implementation of fertil izer management practices,
and conservation tillage to reduce erosion. Proper grazing use and feedlot
waste management systems wlill helip In the reduction of nutrients, pérTICularIy
phosphorus, and possible bacterial contamination to the reservolr. Vegetative
sediment barrier strips can be seeded to protect overgrazed and eroding
streamside land and further reduce sediment and nutrient Input Into the
tributaries. ' A septic tank survey should be conducted around Lake Mitchel| to
Identify any problem areas and technical asslistance should be provided to
control exlIsting problems. Lake bank and streambank stabilization Is

recommended In areas that are rapidly eroding.

After the above measures are Implémenfed, a selective dredging program and
chemlical phosphorus flocculation are recommended, if proven feasible, to Improve

water qual ity and the overal |l recreational potential of the reservoir,
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. Flresteel Creek/Lake Mitchel| Watershed Description

A.

General Description

The Flresteel Creek/Lake Mi+tchel | WQSA Is about 58 miles long and
averages about 10 miles wlide encompassing some 230,000 acres primarily
In Jerauld, Aurora, and Davlson Counties (Figure 1). A small portion
of the watershed also extends Into Sanborn County. Major population
cenfers within the study area Include the municipal Itles of Mltchell

and Wessington Springs.

Lake Mitchell Is an artificlal Impoundment on lower Flresteel Creek
about 3 miles above Its confluence with the James River which receives
the reservolir outflow. The réservolr has a surface area of 671 acres,
a maximum depth of 29 feet and a mean depth of about 12 feet.

Shorel ine length Is approximately 10 mlles. The bottam varies from
accumulated slit and muck In the reservolir basin to sand and gravel In
near shore areas, Less %han 5% of the shorel ine Is covered with
cattalls and bul Irushes. Emergent and submerged aquatic vegetation Is
common but not parTIcularly abundant. No Information Is available
regarding the occurrence of blue-green algal blooms In Lake Mitchel l
but a lake survey conducted by the South Dakota Department of Water
and Natural Resources (DWNR) In 1979 noted reduced water clarity and
high algal densities In the reservolr which is suggestive of eutrophic
conditions (Koth, 1981). Common fIish species In Lake Mitchel |l are

wal leye, northern pike, crapple, and bul lhead. No fish kllls have

been documented to date.
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B.

Benef icial Uses and Impalrments

Lake Mitchel! s a popular recreation |ake providing swimming,
flshing, plcnicking, waterskling, and boating. It helps to serve the
recreational needs of a population estimated at 242,807 wlithin a
65-mile radius of the reservoir (Koth, 1981). Lake Mitchell Is the

major source of domestic water for the nearby City of Mitchell.

According to the South Dakota Board of Water and Natural Resources
Regulations, Chapter 74:03:02, "Surface Water Qual ity Standards", Lake
Mitchel | Is classifled as having the beneficlal use deslignations of
domestic water supply, warm water permanent fish |ife propagation,
Immersion recreation, |Iimited contact recreation, wildl Ife propagation

and stockwatering.

All streams In South Dakota are assigned the beneficial uses of
Irrigation, wlldlife proﬁagaflon, and stock watering. Certaln
sectlons of Flresteel Créek also have the following beneficlal use
classlflications: 1) Firesteel Creek from the James River to ts
confluence with the west fork of the Firesteel Creek (warm water
permanent flish |Ife propagation and irmlféd contact recreation);

2) Firesteel Creek from Its confluence with the west fork of Flresteel
Creek to South Dakota Highway 34 (warm water semlpermanent fish }ife
propagation and |Imited contact recreation); and 3) the west fork of
Firesteel Creek from Firesteel Creek to Wilmarth Lake (warm water

marglinal fish |ife propagation and | Imited contact recreation).
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C.

D.

Alfhdugh some upstream segments of Firesteel Creek have less stringent
water qual ity criteria, they must not cause the more stringent

criteria of downstream waters to be exceeded (Table 1).

lmpalrmenfs to reservolr water qual ity Include nutrlient and sediment
loading from the Firesteel Creek dralnage as well as sediments and
nutrients derlved from streambank and |akeshore eroslon. Secondary
sources of nutrients and primary sources of fecal col lform
contamination may be overgrazing on streamside |and, runoff from
watershed | Ivestock operations, and seepage from indlvidual septic

tank systems around the reservolr periphery.
Land Use

Land use In the watershed Is predominantly agricultural.
Approximately 41% Is estimated to be cropland and 59% rangeland or
pasture. SCS estimated that about 58% of the watershed had been

adequately treated in 1981,

At least half of the reservolr shorel ine has been developed. Included

are |akeside residences, beaches, and public access areas.

Cl Imate, Geology, and Major Solls

Ll Imate

The cl Imate of southeastern South Dakota is contlinental wlth cold, dry
winters, and relatively short springs marked by apprecliable ralnfal |
and rapld weather changes. About 70% of recorded yearly precipitation
falls durlng the growing season (April-August) with highest

precipitation occurring in June.
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SURFACE WATER QUALITY STANCARDS

Beneficial Uses of Public Waters Established
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Parameters 1 2 3 4 5 6 7 8 9 10 17
Alkalinity, Total as l l |
CaC03 mg/1 750 !
Arsenic mq/1 .05 l l
Barium mg/3 1.0 I
Cadmium mg/1 .01
Chloride ma/1 250 100
Chlorine, Total Residual
__mg/1 .02 .02 .02 .02 .02 ’
Chromium mg/1 .05
Coliform #/100 mi 5000
Coliform Fecal #/100 mi 200 1000
Conductivity
Micromhos/cm @ 250 ¢ 4000 2500
Lyanide, Free mg/1 .005 .005 .005 .005 .005
Lyanide, Total mg/1 .02 .02 .02 .02 .02
Hydrogen Sulfide .002 .002 .002 .002 .002 :
Lead mg/1 .05 ’
Mercury mg/1 .002 . !
Nitrogen, Nitrates as N mg/1 10 , ' ' 50 ,
Nitrogen, Ammonia as N mg/1 .02 ' .02 .04 .04 .05 | , I
Oxygen, Dissolved mg/] 6.0 l 5.0 5.0* 5.0 4.0 5.0 ’ 5.0
i
Oxygen, Dissolved mg/1 '
__{spawning areas) 7.0 6.0*
PpH, Standard Units 6.5-9 '6.6-8.6 6.5-8.5 | 6.5-9 6.3-9 6-9 6.5-8.3 ‘ 6-9 6-9.5 6-9.5
Polychlorinated biphenyls ,.000001 -000001 1.000001 |.000001 . 000001 K
Selenium mq/1 .01 ! | ’
Sodium, absorption ratio ’ ' ' i ' 10
Solids, suspended mg/ ' 30 , 30 90 20 150 l ' , ] ’
] i i ’
Solids, Total Dissalved mq/1! 1000 | ' ‘ ‘ ' 2500 ' | 2000
- X T ‘ i
Sulfate mg/1 500 | ' | | ‘ ; | ‘
Temperature, Fahrenheit ! 65 | 75 ! 80 ! 90 an ! ' !
| )
Silver mg/1 05| | | l | ! l
Fluoride ma/1 2.4 I ’ l ‘ ‘ I ' I
* Greater than 6.0 in Big Stone and Traverse Lakes, May-April
Table 1.
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Average minimum and max!mum temperatures are 62° and 91°F In July; 6°
and 28°F In January. Mean annual temperature is 47°F, Average annual

precipitation and lake evaporation amount to 22 Inches and 37 Inches,

respectively,

Geolagy

Most of the soils In the Firesteel Creek watershed formed in glacial
material (drift) that was derived from preglacial formations of
granite, gnelss, | Imestone, sandstone, and shale. The glacier ground
up and mixed these materlals as It transported them. It then
redeposited them as It melted. Some deposits are unsorted material or
glaclal till; others are sorted either by water during déposlfion

(outwash) or by wind after deposition (loess).
Major Solls

According to soll surveys conducted by the SCS in the watershed, the
fol lowing major soll associations are found in the Firesteel Creek

drainage area (Koth, 1981):

Houdeck-Prosper: Nearly level to gently undulating, well dralned, and

moderately well dralned soils,

Houdeck=Stickney: Nearly level, well and moderately wel| drained,

loamy solls formed in glacial till; on uplands.

Beadle=-Stickney-Dudley: Nearly level, deep, loamy,_well dralned, and
moderately wel| drained siity solls with claypan subsolls that formed

in glacial t111l; on uplands.



Clarno-Houdeck Bel ts: Nearly level to steep, wel!l to excessively

dralned, loamy solls formed In glacial t1i1l; on uplands.

Lane: Nearly level to gently sloping, well dralned siity solls that

formed In focal clayey alluyial sediments,
Firesteel Creek/Lake Mitchell Water Qual Ity Study Area Selection

Nominations for designation as a Water Qual Ity Study Area (WQSA) within the
Third Planning and Development District were sol icited by DWNR from the
Third District Commission. In February, 1980, nominations were open to all
commissloners and the fol lowIng watersheds were nominated: Burke Lake
(Gregory County); Corsica Lake (Doﬁglas County); State Lake (Yankton
County); Wol f Creek (Hutchinson County); Firesteel Creek/Lake MItchel |

(DavIson County); and Rock Creek (Hanson County).

The criterla established for ranking purposes were the State Lakes
Preservation Committee criteria, the South Dakota Lake Significance Ranking
criteria, Input from the Third Planning and Development District
Commission, the avallabliity of land use and solls data, plus water qual ity
data and ldentification of water problems In the watershed. Each nominated

watershed was examined under the same criterla.

The Firesteel Creek/Lake Mitchel | watershed received designation as the
WQSA In the Third Plannling and Development District for 1980. The reasons
for selecting this area for study Included, that It is the source of
community drinking water for the City of Mitchel |, that It has been studied
extenslvely In the past, and there had been a great deal of money spent on

bank stablllzation projects along Lake Mitchell,



11, Soll Erosion and Sediment Yield Summary

SCS conducted sol! erosion and sediment yield studies of the Firesteel
Creek/Lake Mitchel |l watershed during 1980 and 1981. The studles detailed
the type and e%fenf of erosion and sedimentation problems Including the
contribution from cropland, grassiand, streambanks, gullles, and other

sources. Detalled results of these studies are presented In Appendix A.

SCS estimated erosion in the watershed to be 308,318 tons per year with

-total sediment deposited In Lake Mitchel] at 8,158 tons or 6.81 acre-feet

per year. About 79% of this sediment Is derived from watershed erosion,
primarily from cropland, 13% from |akeshore erosion, and 8% from gully and

streambank erosion,

SCS selected Best Management Practices (BMPs) for the watershed to reduce
sediment and nutrients to Lake Mitchell. Examples of needed conservation
practices are crop residue use; conservation t11lage, proper range, and
agricultural waste managemenf; deferred grazing, proper grazing use, and
seeding adapted grasses on critical erosion areas. Total cost for

appl icatlion of BMPs was at $1,062,920 or $4.62 per acre (Table 2). The SCS
estimated that 132,665 acres or about 584 of the Flresteel Creek/Lake

Mitchel | watershed was adequately treated in 1981,
Water Qual ity Status Report for Firesteel Creek/Lake Mitchel |

Lake Mitchell Is an impoundment of Firesteel Creek and Is located In
Davison County, South Dakota (Latitude 43 Deg., 45 Min., 0 Sec. N.,
Longitude 98 Deg., 2 Min., 6 Sec. W., Township 103, 104N, Range 60W, and

Sections 4, 5, 9, 31, 32). Firesteel Creek is the major inflow. The major
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~outflow Is at the dam and water Is released back Into Firesteel Creek.

Morphologlical characteristics of Lake Mitchel ] are given below:

Area 671 A (271.3 ha)

Shorel ine Length 52,800 ft. (16,093 m)

MaxImum Depth 29 ft+. (8.8 m)

Mean Depth 12,2 ft. (3.7 m)

Yol ume 8,207 acre-feet (1.012 x 107m)

Watershed/Lake Surface Area Ratio 343
Origin of Lake Basin ' Impoundment

Thermal Stratiflcation Yes

The following beneflicial uses have been assigned to Lake Mitchel | by the State

of South Dakota.

° Domestic water. supply;

® Warm water permanent fish |Ife propagation;
° Immersion recreation;

® Limlted contact recreation; and

o Wildl ife propagation and stock watering.

Twel ve sampl ing sights were chosen to monlforvfhe Firesteel Creek/Lake Hanson
system. Three of the sites (Sites 2, 3, and 6) were In-lake sites. The
remalning were located on Firesteel Creek (Sites 1, 4, 7,8, 9, 10, 11, and 12)
and one small tributary (Site 5) of Lake Mitchell. Table IV-1 and Figure 2

describe In detall the location of the sampl ing sltes.
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