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‘Introduction

Intense use of our natural resources over the years has caused a general

. -deterioration of our environment. Some. of our air, soil, and water resources
~have become polluted. Increased public. awareness of this situation helped to
‘,brlng about the Federal Water Pollutlon Control Act Amendments of 1972 (Public

 Law 92-500). Section 208 of P.L. 92- 500 addresses water pollution problems
- as it calls for management practlces “...(to) be developed ‘and 1mplemented to
o assure adequate control of sources of pollutants in each state " S

1The South Dakota Department of water and Natural Resources has respons1b111ty fu:

for formulating a section 208 water quallty management plan for South Dakota.
- The watershed was one of six selected in 1980 for study to fac1lltate formula-
uytlon of the plan. (See Figure 1.) R ; 2

l;vfIt is generally thought that sedlment and/nuﬁyieg;s are the,principal pollut?
uants in South Dakota lakes and streams == : ‘ L

";Thls report outlines more detalled 1nformatlon on soil er051on sediment
~sources and quantities, management practlces ‘to control sedlment and costs
for those practices. This information was developed by the Soil Conservation
,Serv1ce (scs) for the South Dakota Department of Water and Natural Resources.

1/ Mathew F.L., “Water Pollutlon in South Dakota, Part I: Natural Water L
ey >Qua11ty and Pollution Sources," 1970, South Dakota Water Resources - ‘
~ Institute, South Dakota State Unlver51ty, Brookings, South Dakota,

*”34 pages-v ] L

'g/" "Development Components of the South Dakota Water Plan Volume II- B“
- ..°1977, Division of Resources Management South Dakota Department of
gWater and Natural Resources, Plerre South Dakota.

11V§/ ‘i“A plan for the Classlflcatlon Preservatlon Restoratjon of Lakes in
: .~ Northeastern South Dakota" 1977 State Lakes Preservation Committee,

~ State of South Dakota and the o0ld West Reglonal Comm3551on Pierre,

. South Dakota. S ,



.' summ”aty et

vThlS study has determlned relatlve percentages of er051on and sedlment yleld_;di'

B from. cropland grassland gullies, streambanks and other sources-‘ ‘The

yh"Unlversal Soil Loss Equation and direct volume ‘methods were used to estlmateiﬁrl
 gross erosion which was multlplled ‘by estlmated sedlment dellvery ratios L
';developed by watershed shape analy51 to obtaln estlmated sedlment ylelds;;*Vi

'f,’A rev1ew of the Technlcal Gulde for South Dakota (avallable at offlces of the S
f501l Conservatlon Serv1ce) 1nd1cated soil and water conservation practlces-“~’
l,(management practlces) that are potentlal BMP's. The relatlonshlps between -
'runoff sedlment ‘yield, and management practlces were outlined and, coupled
with v1ews of SCS district conservatlonlsts a number of BMP's were. selected

o Sed1ment was determlned to be a pollutant in- the Lake Kampeska Water Quallty*j‘;;,ﬂ~

© . Study Area (WQSa). ‘Best management practices (BMP's) for this" state section

© . 208 water quallty management plan thus became those management practlces that;"[ o
'ﬁxreduced sedlment Yleld e o A S e A

,;fffor the WQSA.. Costs for BMP's were generally abstrated from the SCS Cost-;s o
ﬂ{Return Handbook Ao D : i

.. No quantlflcatlon of reductlons 1n sedlment yleld due to appllcatlon of BMP‘
. was attempted. The reasons for this are twofold - :

_“f‘71,3 ‘The - technlcal data base was 1nadequate.' ' e
5;,}21 The potentlal comblnatlons of BMP's were . too great

'1}Def1n1tlon and Outllne of Study Methods

:!“l/h:‘"Sedlment yleld was Gross Er051on ‘in Mlnnesota" by 0. H. Flnkelson

: fg/‘?lWlSChmelr WL H., and Sm1th ‘D D.{Q“Predlctlon Ralnfall Er051on Looses

Er051on

»,Sheet erosion occurs as water flows overland and moves layers of -
sodl partlcles loosened by ralndrop impact. Rill erosion is move—-{
. ment of soil partlcles as overland flow concentrates into small channels’
©.or rills, 2 to 12 1nches deep Soil partlcles are loosened in rllls by
i ‘?shear force exerted on the bottom and banks of the rill by the chan-‘”~
~ nelized water.} Bank sloughlng, or m1n1ature landslldes,.occur as

"Qlthe bottom "and lower banks are eroded e Glip iy AnEn

f;f;The Unlversal 8011 Loss Equatlon (USLE), 2/ / was used to estlmate =
~ sheet and rill erosion in the WQSA's. SCs. personnel familiar w1th each
‘WQsA derived the data needed for the USLE from their field experlence

7*,f,Sectlon IIT of the South Dakota Technlcal Gulde and detalled 50115 maps

: 'Geologlst SCs, St Paul Mlnnesota 1978

‘A Guide. to Conservatlon Plannlng"; Agrlcultural ‘Handbook, No- 537
i December 11978, Sc1ence & Educatlon Admlnlstratlon- n" e e

'*T.g/_p;"Estlmatlng Soil Loss Resultlng from Water and wlnd Er051on in South

- Dakota," June- 1977 South Dakota Technlcal Gulde III 1 USDA SCS
"1fHuron South Dakota o . :




' eroding soil.

Ll

’Sheet‘and rill erosion from construction sites, roads and roadbanks

was estimated using a direct volume method (mult iplying the area of
erosion by an 7t1mated rate of erosion and the volume weight of the
Sample areas were observed in each WQSA and county

4"; ~highway maps were used to- expand the sample data.

Gully and streambank erosion is 5011 moved by water Elow1ng in rhannels

. that are greater than 12 inches deep. The mechanisms of loosening

~ and moving soil particles are the same as in rill erosion except for

" the larger scale. Lake shore erosion occurs as wave action loosens and.
‘moves soil particles. The direct volume method was used to estimate
“qully, streambank, and lake shore erosion. The effects of ice were also

considered in the erosion rate. Sample areas were observed in each WQSA

"and aerlal photograpns were used: to expand the sample data :

Sedlment Yleld ’

"ifSedlment,ylgld is- the amount of 5011 removed from a dralnage
‘basin.’
‘channel cross section and only represents a fractlon of the total 5011

zf 27

‘It is measured (or estimated) at a point or at a stream
eroded in the basin above that point.

In thls study, gross erosion was estlmated and then multlplled by an

~ _estimated sediment delivery ratio to obtain sediment yield. This ratlo
is expressed as a percent and represents the amount of soil removed ,
from a watershed (sediment) divided by the amount of" soil moved in the«

watershed (er051on) It is thus inversely proportional to the amount
of deposition occurrlng between p01nts of erosion and the point where
sedlment yleld is measured ; :

Many factors affect sediment yield - watershed size, shape, hydrology,
channel density, land use, vegetative cover, geology and topography,
soil structure, texture, and permeability. The interaction between
all of these factors was subjectlvely analyzed after a delivery ratio.

‘was selected from a drainage area versus delivery ratio curve. This
~analysis resulted in raising or lowering the curve ratio and the
‘adjusted ratio was used to estimate sediment yield from all sources
~of sheet and rill erosion. Much higher ratios were used to estimate
.sedlment yleld from gully, streambank and lakeshore erosion.

Method is outlined in the “Er051on and Sedlment Inventory Handbook u

. USDA-SCS, 'Syracuse, New York (1972) and in "Guide to Sedimentation
~ Investigations," Technical Guide 12 South Technical Serv1ce Center,
,,USDA SCS, Fort Worth Texas (1976) ‘

""Sedlmentatlon " 197o Natlonal Englneerlng Handbook, Sectlon 3,
USDA, SCS, Washington, D. c. o

"Predlctlng Sedlment Ylelds "oin “Proceedlngs of the Natlonal

‘Symposium on Soil Erosion and Sedimentation by Water," 1977,
~American Society of Agrlcultural Englneers Publlcatnon 4-77,
'f:St Joseph Michigan. .




i Besthanagement Practices“

The Env1ronmental Protectlon Agency (EPA) has deflned best management : ,Tl'

practlces, as publlshed 1n the Federal Reglster ‘as. follows- i
s”The term best management practlces (BMP) means a.
,t'~pract1ce, or comblnatlon of practices, that is deter—’
~~ mined by a State (or designated areaw1de plannlng
~ agency) after problem assessment, examination of -
. alternative practices; and appropriate public par—i'
~]jt1c1patlon to be: the most effectlve practlcable
. (including technologlcal economic, and institu-
- -tional considerations) means of preventing or re-
.iﬁduc1ng the amount of pollutlon generated by nonp01nt
. sources ‘to a’ level compatible w1th water quallty :
T goals (40 CFR Part 130) "~;”"” : S

'PLThus best management practlces 1n sectlon 208 water quallty manage-f7«fnff:f

: ;Vment plans are: prlmarlly those management pracf}ces that are- belleved
- to have a beneficial impact on water quallty Since sedlment

Vigfyleld affects water quallty adversely in these study areas; management‘iﬁs,.,
- practices that reduce sediment yield w1ll be BMP's. Best management‘ e

, jpractlces were selected from Section III of the South Dakota' Tech- ‘
;tnlcal Gulde and costs were taken from the SCS Cost Return Handbook ‘

LN

~’Narrat1ve Comments i

‘",The 5011 Conservatlon Serv1ce completed a study of the Lake Kampeska Water-};f”j
shed. The purpose of this study was to identify the water erosion- and sedl-; 4

}(mentatlon problems relative to Lake Kampeska g The watershed was.. d1v1ded
Tglnto four subwatersheds.: (See Watershed Map) : ¢

}fThls study brlngs ‘out the klnds and amounts of er051on and sedlmentatlon

. ,;1nclud1ng the location, extent, and whether or not each trlbutary 51gn1f1—1':1W‘”7g
, kcantly contrlbutes sedlment 1nto Lake Kampeska-'} e . L

TR

”rTable l shows the present "Land Uses and Estlmated Acres Needlng Treatment“ ;Z7gf‘°l"i

of ‘the Lake Kampeska Watershed Area. Flgures are glven for each trlbutary

, iand a total for watershed 'Lake Kampeska Watershed contains 192,328 acres,:tg
f‘HlFlgures are given for . the follow1ng uses: cropland grassland (both tame
and native 1ncluded) ‘woodland,: farmsteads and urban, and non—sedlment conf;

, trlbutlng areas. Estimated acres are listed for acres adequately treated
‘and acres- needlng treatment: w1th recommended Best Management Practices

[f,(conservatlon practices) which will contribute to water quallty 1mprovement°yf'

as well as eroslon control on the land in the watershed area.

h51/vij“EnV1ronmental Impact of Land Use on Water Quallty, Final Report

o ' on the Black Creek PrOJect (Summary," 1977, U.S. Env1ronmental
;Protectlon Agency 905/9- 77-007- -A, Great Lakes Natlonal Program

",'Offlce Chlcago IllanlS.;i;;f, ; S ,




dNarrative'Comments (cont.)

Table 2 - "Soil Erosion and Sediment Yleld Estimates" lists erosion and
~sediment yield information. The flgures are given by tributaries. They are
. further broken down by land use, sheet and rill erosion, and other erosion.
- and sediment yields. A final total column shows estimated total tons of -
*sedlment per year for the watershed ;

"The BJg Sioux and Gravel Creek Watersheds dep051t sediment 1nto Lake Kampeska

. only during flood stages of runoff. A large diversion, just below the overflow
- point for the lake on the Big Sioux River, regulates the water which runs ~
from the river into the lake or vice versa, depending on climatic conditions.

'pAs ‘a-result, most of the sedlment from these two watersheds bipasses the lake. " -

iiNo figures were developed show1ng the extent of soil losses from erosion by
wind. It was felt that an estimate of 1 to 1% tons per acre per year could
be used 1f thls 1nformatlon is needed. ! i

‘~ Table 3 - "Estimates of Best Management Practlces (Conservatlon Practlces and
- Measures) needed for Land Adequately Treated, Including Costs" shows the

" major land treatment needed in this watershed area. The table also shows
estimated amounts and probable costs to get the land in this watershed "ade-
quately treated". It must be kept in mind, that these are "Estimates" only,f

and that specific practices, and accurate amounts together with precise costsj];'

can orly be obtained in a planning process with the owners and operators of
- each tract of land, based on their decisions on how each field is to be used
= and‘treated- Thls study does not show thls sort of detalLed 1nrormat10n-

Thls study contains a "Shorellne Er051on and Sediment Contrlbutlng Area Map"

' Table 4 lists the amounts of sediment produced from each of the segments shown

‘ on the map. The total tons of sediment per year in Table 4 corresponds to.
'nﬂthe total tons of sediment yleld from the 1akeshore column in Table 2.
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