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I. INTRODUCTION

The Firesteel Creek/Lake Mitchell Ncnpoint Source Control Project is a

comprehensive effort designed to control nonpoint scurces of pollution in the
Firesteel Creek drainage arsza (Hydrologic Unit) that delivers watsr to Lake
Mitchell and empties into the Jemes River. Lake Mizzhell is the m;jor source

of domestic watar for the City of Mitchell and is 2z —ulti-use rec-=ationzl

lake in South Central South Dakotaz.

Previous studies of the Firesteel Creek/Lake Mitchell areaz have shcocwn Lzak

Mitchell to be eutrophic dus to excessive nutrient zzé sediment lcadings £

sm
the Firesteel Creek hydrologic unit. The lake is vu:Inerable to ths potazacizl
pollution problems associatad with a rural/urban growing community. An
awareness and concern has arisen over hazzrdous spills, urban runoii,
feedlots, soil erosion and other activities occurrizgz om or adjac2at to tlhe

lake and within the Firesteel Creek area. As the Lake Mitchell being a maior
domestic water source for the City of Mitchell, this concarn is justified and
tﬁe currént situation is ;uch that the‘South Dakotz Nonpoint Sourcs Task
Force has designated Lake Mitchell (and its Firestesz:

1 Creek drainzge area) as

a priority waterbody.

The major objective of the Firesteel Creek/Lake Mi:tchell Nonpoint Source
Control Project is to assure that the water quality of Firesteel Creek/Laks
Mitchell is adequate to maintain its assigned beneZicial uses. arious
approved activities will be implemented to accomplish the major objective and

including preservation, restoration, control, and efucational/information

programs in addition to comprehensive Water Quality planning and monitoring

-

program designed to assess water quality project effectiveness.



I1. PROJECT AREA DESCRIPTICH

General Description

The Firesteel Creek/Lzke Mitchell project arsa is abcut 58 ailes long and

- . R
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averagas about 10 miles wide encompassing some 366,000 acres primarily in

e —

-

Jerauld, Aurora, and Davison Counties (Figurs 1). A small portion of the
project area extands into Sanborm County. Major population centars withia

the study arsa include the municipalities of Mitchell and Wessington Springs.

Lake Mitchell is an artificizl impoundment located on the lower portion of
Firestsel Creek about 3 miles above its confluence with the James River. The

Lake Mitchell reservoir has a surface area of 800 acres, a meximum depth of

e e T ——

29 feet and a mean depth of about 16 feet. Shoreline length is approximatealy
e oo ——————r >o-

11 miles. The bottom varies from accumulated silt and muck in the reservoir

basin to sand and gravel in near shoreline areas. Lass than 5% of the
shoreline is covered with cattails and bullrushes. Emergent and submerged
aquatic vegetation is common but not particularly zbundant. A lake quality

survey conducted by the South Dakota Department of Water and Natural

Resources (DWNR) in 1979 and a report in 1985 motad reduced water clarity and

——

high algal densities in the Lake Mitchell reservoir which is suggestive of

e

eutrophic conditions. Common fish species in Laka Mitchell are walleye,

northern pike, crappie, and bullhead. No documented fish kills have been

recordaed to date.



Beneficial Uses and Impairzents

Lake Mirchell is a popular racraation lake providiangz swimminag, fishing,
picknicking, waterskiing, and boatiang. It helps to sarve the racrazticnal

neads of a pcpulation estima<-sd at 242,807 within 2 63-mile racdius of the

Lzke Mitchell resarvoir. Lake Mi:tchell is the major source oI domestic wa:ie

2}

for the nearby City of Mitchell.

According to the South Dakotaz Board of Watar and NazZural Resources
Regulations, Chapter 74:03:02, "Surface Water Qualizy Standards”, Lake
Mitchell is clzssified as haviag the beneficial use designations of domestic

v

watar supply, warm water permanent fish 1ife propesgztion, izzmersion

recreation, limited contact recreziion, wildlife prcoagation and

stockwataring. Domestic watar

n

uoply has been given the highest priority.
All streams in South Dakotz zrz assigned the beneficial uses of irrigation
wildlife propagation, and livestock watering. Cerzzin sections of Firestasl
Creek also have the following beneficial use classifications: 1) Firestesel
Creek from the Jazmes River to its confluence with the west fork of the
Firesteel Creek (warm water permanent fish life propagation and limited
contact recreation); 2) Firesteel Creek from its confluencs with the west
fork of Firesteel Creek to South Dakota Highway 3% (warm water semipermanent

fish life propagation and limited contact recreation); and 3) the west fork

of Firesteel Creek from Firestesl Creek to Wilmarth Lake (warm water marginal

S—-+

fish life propagation and limited contact recreatio=n

Although some upstream segments of Firesteel Creek have less stringent water

quality criteria, they must not cause the more stringent criteria of

dowmstream waters to be exceeded.



Impairzencs to Laks Mi-chell raservoir watar qualizy include nutriant and

sedimen=z loading f£rsm the Firastael Creek drainage as well as sediz

O
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nutrients derived f£rom streambank and lakeshore erosion. Secondacy sources
of nutrienrs and primary sources of facal collforam contamination =z7 be
overgrazing on strz2zmside land, runcfi from livestock op

from indiwviduzal septic tank systems around the Lake Mitchell resezvoir

periphery and in the p%ejec: ar=s.

S

Land Use .

Land use in the projiect arez is predominantl urzl. Approximately
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41% is estimeted to be cropland and 597% rangsland or pasturs. SCS estimatsad
T — T ‘—W
\\,
that about 58% of the project area had been adequazaly treazted in 1931

s

Over one-half of the Lake Mitchell reservoir shorz=_iIne has been dsveloped.

Included are lakesicde residences, bezches, and public access ares

w

Climate

The climate of South Central South Dakota is contizsntal with cold, dry
winters, and relatively short springs marked by appreciable rainfzll and
rapid weather changas. About 70% of recordad yearlv precipitation falls
during the growing season (April-August) with highsst precipitation occurring

in June.

Average minimum and maximum temperatures are 62 a=é 91 F in July; 6 and 28
e

N
'
F in January. Mean annual temperature is 47 F. Average annu;% precipitation

and lake evaporation amount to 22 inches and 37 inches, respectively.
v
"/

Geology

Most of the soils in the Firesteel Creek watershed formed in glacial matarial

(drifc) that was derived from preglacial formations of granite, gneiss,

limestone, sandstone, and shale. The glacier ground up and mixed these



reports of measurs trzatzents will be made to che
W.Q. Comprehensive Plan (CWQP) Committese by the
Comprehensive Water Quality Plan (CWQP) Team as

needed and on a biannual basis.

B. Grassland Management - Inventory of grassland lst Quarter of 19¢0
— through the 3rd
sV\are to be made bv the Project Director a=d Quarter of 1993

he CWQP team with approval of the CWQP Committze.
Requests for technical assistance, and
establishment of grassland BMP's are to be macde to
the appropriate agency(s) by the Project Direczor
and the CWQP Team. Progress and completion
reports of treatments will be made to the CWQP
Committee by the CWQP Team as needed and on a

biannual basis.

C. Animal Watering Systems - Landowners in CWQP zrea lst Quarter of 1990
through 3rd Quarter
are to be contacted by the Project Director and 1992

inventory of need be made a priority of twelve
(12) facilities (dugouts, dams, and fencing) will
be made and approved by the CWQP Committee.
Requests for preliminary surveys, design/cost
estimates, and construction are made to the
appropriate agency(s) by the Project Director znd
CWQP Team. Progress and completion reports of
measure treatments will be made to the CWQP
Committee by the CWQP Team as needed and on a

biannual basis.

g,



matarials as it transported them. It then radeposi=ad them as iz =—alcad.
Some depnsits are unsorted material or glacial till; others ars sor-ad ei-her

ol

by water during depcsition (sutwash) or by wind afzar depcsition (loess).

Major Soils

According to soil surveys conducted by the Soil Conservation Serv<cs (SCS) ia

the project arsa, the followiang maior soil associz=‘ons ars found <2 the

Firestsel Creek drainage ar=sa:

Houdeck~Prosper: Nearcly level to gently undulating, well drained, znd

moderately well drained soils.

Houdeck-Stickney: Nearly lsvel, well and moderatsly well drained, loamy

soils forzmed in glaci

m
' ~d
r
4
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L; on uplands.

A

i)

Beadle-Stickney-Dudlav: \early level, deep, loamy, well drazined, zad

moderately well drained siltx

[=
[§

soils with claypan subsoils that forzed in

glacial till; on uplands.
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MILESTONE SCHEDULE:

{Non-poinat source contrnl measuress and milestone char=)

The milestone schedules have been separated into parts to simplify the
presentacion of specific tasks which will be completed by the Water Cuality
Comprehensive Plan Team (Figurs _ ). The purpose of this outline is to state
the major goals of the Big Stone Lake Firesteel Creek/Lzke Mitchell NP5 Water

Quality Control Project for the next four years.

The following recommended implementation schedule refers to the imstallation of
NPS control measures and will be coordinated on the loczl level by a Project
Director with assistance from the assigned S.D. Co. Dirazctor, a project clerical
Secretary, and approval of the Comprehensive Plan Wataz Quality Committee. The
four year goal of the Firesteel Creek/Lake Mitchell NPS Water Quality Control
Project is the construction and implementation of porcioms of the project shown
on charts . The implementation of other BMP's and the Information and
Education Program will be continuous activities for the W.Q. Comprehensive Plan
Team. Therefore, these individual activities have not been specified in the
outline of the milestone schedule.

I1Ic. NPS Control Measures Implementation Schedule

Activity and Measure Treatment to be Completed Estimate Time Period
A. Agricultural (Ag) Feedlots - Feedlot owners are to lst Quarter of 1990
through 3rd Quarter
be contacted by the Project Director and of 1992
evaluation be made to meet NPS pollution o /]:MlﬁJL’7
standards. A priority of sixteen (16) feedlots : «{\jjr'bf)
—_— g s g

N

will be made and approved by the Comprehensive
Water Quality Plan Committee (CWQP). Requests for
preliminary surveys, design/cost estimate, and
construction are made to the appropriate agency(s)
by the Project Director and Comprehensive Water

Quality Plan (CWQP) Team. Progress and completion



D. Streambank Erosion Protaction - Landowners in CWQP Izt Quarcer of |
o through 4th Quar
area ar= to be contacted by the Project Director of 1992
and inventory of need be made a priority of thirty
(20) streambank erosion protection facilities
structures (jetties, fencing, rock riprapping,
seeding, and mulching) will be made and approved
by the CWQP Committee. Requests for preliminary
survevs, design/cost estimates, and construction
ars made to the appropriate agency(s) by the
Project Director and CWQP Team. Progress and
completion reports of measure treatments will be
made to the CWQP Committee by the CWQP Team as

needed and on a biannual basis.

E. City Storm Sewers - Cities and towns within the lst Quarcar of 1990
through 3rd Quarter
CWQP ar=a are to be contacted by the Project of 1992

.
Director and evaluation be made to meet(é?i/)

pollution standards. A priority of four (4) storm
sewers improvements (debris basin, control
facilities, etc.) will be made and approved by the
CWQP Committee. Requests for preliminary surveys,
design/cost estimates, and construction are made
to the appropriate agency(s) by the Project
Director and CWQP team. Progress and completion
reports of measure treatments will be made to the

4
CWQP Committee by the CWQP team as needed and on a ‘

; (‘
biannual basis. /KJY\ ; xﬂ%;
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F. Hazardous Material Management - An inventory o j lst Quarter of 1990

through 3rd Quarter
hazardous material locations and potential sites of 1992



will be made by the Project Director and the C40P
team wizh approval of the CWOP committee.

Requests for technical assistance and certi-
fication training (3 programs and necessary needed
equipment) will be made to the appropriate
agency(s) by the Project Director and the CWQP
team. Progress and completion reports of
treatments will be made to the CWQP conmmittee by

the CWQP team as needed and on a biannual basis.

Sediment Control Structure; (Firesteel Creek lst Quarcer of 1990

until completed acrtion
Sediment Control and Water Supply Damsite and has been made
Reservoir, Rev. 11/78) — Proposed sediment conzrol

structure be evaluated by the Project Director znd
the CWQP team with approval of the CWQP committze.
Requests if needed for additional surveys,
design/cost estimates, and construction, are mzde
to the appropriate agency(s) by the Project
Director and CWQP team. Progress and completion
reports of measure treatments will be made to the

CWQP Committee by the CWQP Team as needed and o1 a

biannual basis.

Lake Shoreline Protection (Public/Private) - lst Quarter of 1990
through 4th Quarter
Llandowners, cities, and towns in CWQP area are to of 1993
be contacted by the Project Director and inventory 4/7 ’7
of need be made. A priority of fourteen (14) lake /u P
B - P 7 - : VRFWMZwM_‘ - C»abd L/Y/
; r 2 [ ! _—
shoreline protection facilities will be made and P S CEE
. - Iy
approved by the CWQP Committee. Requests for ~f;k}

,\_}/\\//\ _,‘ﬁ N
preliminary surveys, design/cost estimates, and “

Y3



construction are made to the appropriate agency(s)
by the Project Director and CWQP team. Progress
and completion reports of measure treatments will
be made to the CWQP Committee by the CWQP Team as

neeced and on a biannual basis.

Urban Drains - An inventory and evaluation will be
made of the urban and agriculture drains (open and
tile drains) in the CWQP area by the Project
Director. A priority of three (3) water qualit:
facilities (water and sediment intercept control
basins) will be made and approved by the CWQP
Committee. Requests for preliminary surveys,
design/cost estimates, and construction are made
to the appropriate agency(s) by the Project
Director and CWQP team. Progress and completion
reports of measure treatments will be made to the
CWQP Committee by the CWQP Team as needed and on a

biannual basis.

Gully Sheet Erosion - An inventory of gully and
sheet erosion producing areas (acres) are to be
made by the Project Director and the CWQP Team. A
priority of 12,000 acres per year will be made and
approved by the CWQP Committee. Requests for
technical assistance and establishment of erosion
control BMP's are to be made to the appropriate
agency(s) by the Project Director and the CWQP

Team. Progress and completion reports of

lst Quarter of 1990
through 3rd Quarter
of 1992

lst Quarter of 1990
through 4th Quarter
of 1993



reatzents will be made to the CWQP Committee DY

the CWOP Team as needed and on a biannual basis.

K. Fertilizer and Pesticide Chemical Utilization - An lst Quarzer of 1990
through 2ad Quarter
inventory of the fertilizers, pesticides, and of 1993

chemicals used with land use operations will be
made by the Project Director and the CWQP Tearn
with approval of the CWQP Committee. Requests Zor
technical assistance for proper use of
fertilizers, pesticides, chemigation, groundwacszr
protection (4 programs of information, education
and certification traianing including necessary
needed equipment) will be made to the appropriz:te
agency(s) by the Project Director and the CWQZ
Team. Progress and completion reports of
accomplishments will be made to the CWQP commiccee

by the CWQP Team as needed and on a biannual

basis.
L. Septic Tank Control - Landowners within the CWQZ2 lst Quarter of 1990
through 4th Quarter
area are to be contacted by the Project Director of 1992

to inventory and evaluate septic tank systems to

meet the NPS pollution standards. A priority of

tn

1L 2
six (6) septic tank systems will be made and * Lj}«r’

-

approved by the CWQP Committee. Requests for
preliminary surveys, design/cost estimates, and
construction are made to the appropriate agency(s)
by the Project Director and CWQP Team. Progress

and coupletion reports of measure treatments will



N.

be made to the CWQP Committee by the CWQP Team as

needed and on a biannual basis.

Outboard Motorboat Control - An inventory of
property owners who have motorboats, outboard
motorboats, and marine storage facilities and

equipment within the CWQP area are to be

contracted to meet the NPS pollution standards by

the Project Director and the CWQP Team with
approval of the CWQP Committee. Requests for
three (3) technical assistance programs and
establishment of needed regulations will be made
to the appropriate agency(s) by the Project

Director and the CWQP Team. Progress and

completion reports of accomplishments will be made

to the CWQP Committee by the CWQP Team as needed

and on a biannual basis.

Solid Waste Control — An inventory of landfills,
dumps, etc. within the CWQP area will be made by
the Project Director and the CWQP Team. A
priority of eight (8) areas not meeting the NPS
pollution standards will be made and approved by
the CWQP Committee. Requests for preliminary
surveys, design/cost estimaztes, and installation
are made to the appropriate agency(s) by the
Project Director and CWQP Team. Progress and
completion reports of measure treatments will be
made to the CWQP Committee by the CWQP Team as

needed and on a biannual basis.

Ist Quarter of 1990
through 2nd Quarter
of 1992

lst Quarter of 1990
through the 4th Quarter
of 1992










































