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History: 
 
The Yellow Medicine County Local Water Management planning process of addressing 
priorities has included the following actions: 
 
$ November 20, 2002: The Water Plan Coordinator sent a request to various local and 

state agencies to submit priority concerns that they would like to see addressed in the 
Water Plan. Comments were received from the Department of Agriculture, Redwood-
Cottonwood Rivers Control Area, Minnesota Pollution Control Agency, Minnesota 
Department of Health, Department of Natural Resources, US Fish and Wildlife Service, 
Board of Water and Soil Resources, Yellow Medicine River Watershed, Yellow 
Medicine Soil and Water Conservation District, City of Clarkfield, Yellow Medicine 
County Ditch Inspector and the University of Minnesota Extension Service. 

 
$ December 4, 2002: A letter was sent to all cities and townships within the county, 

adjacent counties, rural water systems, watershed districts, county highway department, 
RCRCA, UMVRDC, Area II, BWSR, SWCD and the Yellow Medicine County Ditch 
Inspector.    The letter informed them of Yellow Medicine County=s intent to update the 
local water plan and requested a copy of existing plans and a list of priority concerns that 
they would like to see included in the Plan.   

 
$ December 2002: A survey was included in the December issue of the Water 

Quality/Quantity newsletter.  This newsletter/survey was sent to every resident in Yellow 
Medicine County.  Residents were instructed to identify their top ten environmental 
concerns. Fifteen responses were received.   

 
$ January 29, 2003:  An issues identification meeting was held in Marshall, MN.  The 

meeting was attended by representatives from the Minnesota Department of Health, 
Department of Natural Resources, US Fish and Wildlife Services, Board of Water and 
Soil Resources, Natural Resources Conservation Service, Lincoln Pipestone Rural Water, 
Soil and Water Conservation Districts and Lincoln County and Yellow Medicine County 
staff.   Comments received were discussed and new issues were identified.  

 
$ February 25, 2003: The Yellow Medicine County Water Task Force held a public 

hearing to receive input from the general public, cities, townships and local government 
agencies.  There were three members of the public in attendance.   

 
$ April 30, 2003: The Yellow Medicine County Water Task Force convened to review and 

discuss the issues identified at the various meetings that had been held and 
correspondence that had been received.  At this meeting the priority concerns were 
drafted.   
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RESULTS: 
 
Written responses to the November 20, 2002 and December 4, 2002 request for priority concerns 
include the following comments: 
 
$ Minnesota Pollution Control Agency (MPCA) - Feedlots, TMDL=s, ISTS, Unsewered 

Areas and Storm Water 
$ Minnesota Department of Health (MDH) - Wellhead protection  
$ Minnesota Department of Natural Resources (DNR) - Wildlife- Wetland Restoration   
$ US Fish and Wildlife Service (USFWS)- Morris Wetland Management District - 

Wetland and Prairie Restoration, Protect existing wetland and native prairie habitats, Flood 
control and water quality improvement 

$ Minnesota Department of Natural Resources (DNR) - Waters - Water quality, drainage, 
groundwater quality and availability, stream/river stability and restoration 

$ Board of Water and Soil Resources (BWSR) - Integrate plans, address run-off volume, 
protect groundwater resources.   

$ Minnesota Department of Agriculture (MDA) - Feedlots, manure management, erosion 
control 

$ Yellow Medicine Soil and Water Conservation District (SWCD) - Promote and enhance 
surface water quality by reducing the amount of sedimentation and pollutants entering the 
County=s lakes, streams, rivers and wetlands; protect surface and groundwater supplies from 
contamination caused by point and nonpoint pollution; preserve existing wetlands and restore 
legally drained wetlands having potential for flood damage reduction, wildlife, recreational, 
and groundwater recharge benefits. 

$ Yellow Medicine River Watershed District (YMRWD) -   Nutrient management, protect 
and improve existing surface and ground water quality, river bank restoration, erosion 
control 

$ City of Clarkfield - Well sealing, groundwater and surface water protection, wellhead 
protection 

$ Yellow Medicine County Ditch Inspector - Prevent soil erosion  
$ Yellow Medicine County Extension Service - Environmental education 
$ Fortier Township - no concerns 

 
The comments and concerns listed above were discussed at the issues identification meeting held 
on January 29, 2003, in Marshall, MN.  Additional discussion also took place and in summary, 
the concerns were categorized into the following: 
 
$ Restorable Wetlands Inventory 
$ Reduce priority pollutants with Best Management Practice (BMPs) emphasis 
$ Drainage 
$ Education 
$ Intergovernmental Cooperation 
$ Recreation, Tourism, Fisheries & Wildlife 
$ Groundwater Protection  
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A survey was placed in the December 2002 Water Quality/Quantity newsletter.  The newsletter 
was sent to every household in the County.  The survey consisted of a list of concerns and issues 
related to water.  There was also an opportunity for respondents to offer their own suggestions or 
concerns.  The following are the results of the survey, in order of importance, as rated by those 
who responded.   
 
$ Protect ground water supplies from contamination 
$ Protect surface water from contamination  
$ Reduce the amount of sedimentation entering the County=s lakes, streams and rivers 
$ Promote the use of BMP=s  
$ Promote the proper use of household hazardous waste, pesticides, etc. 
$ Preserve existing wetlands 
$ Bring feedlots into compliance 
$ Identify sensitive geologic areas which may cause groundwater contamination 
$ Restore drained wetlands that have flood damage reduction or wildlife and recreational 

benefits 
$ Improve flood control efforts 
$ Increase and enhance the recreational use of waters of Yellow Medicine County 
$ Work with landowners to test their private wells 
$ Properly seal abandoned wells  
$ Address illegal dumping of solid waste and demolition debris 
$ Clean up unpermitted junk yards 
$ Identify and remove underground storage tanks 
$ Bring non-conforming individual sewage treatment systems into compliance 
$ Provide municipalities with assistance in developing a wellhead protection plan 
$ Reduce the amount of wind erosion on severely erodible acres 
$ Assist in the construction of flood damage reduction structures 
$ Limit/remove/reduce development of agricultural uses in flood prone areas 
$ Expand surface and ground water monitoring 
$ Increase the number of acres of native prairie in the County 
$ Provide support for the development of nutrient/manure management plans for feedlots 
 
Issues identified at the public hearing include tree removal from the waterways in the County, 
septic systems, feedlots and best management practices.   
 
 
 
Setting the Priority Concerns for Yellow Medicine County: 
 
The Yellow Medicine County Water Task Force determined from the above concerns that the 
focus for the next five years would be the following: 



 
 5 

 
1. Groundwater Protection: aiding public water suppliers with the development of wellhead 

protection plans and by providing assistance to help manage vulnerable areas from potential 
contamination sources. 

 
2. Erosion and Sediment Control on agricultural lands located in the Yellow Medicine and Lac 

qui Parle Watersheds.  
 
3. Reduce priority pollutants, nutrients and bacteria,  related to feedlots and non-conforming 

individual sewage treatment systems. 
 
4. Manage flooding and its= effects minimizing losses associated with the flooding of 

agricultural lands. 
 
5. Surface water and drainage management by addressing runoff volume and water quality 

deterioration due to excessive runoff.   
  
These five issues will be the focus in the creation of the goals, objectives and an implementation 
plan. 
 
 
 
The following issue will not be addressed within the scope of the Local Water Management Plan 
are:  
 
$ Integrate County land use plans with the water plan and develop one implementation 

strategy.  
The Yellow Medicine County Comprehensive Land Use Management Plan is outdated, 
however, because of budget concerns the County does not plan to update this document in 
the near future.  The Water Task Force has chosen to keep the documents separate but will 
utilize the existing document any way possible and will work closely with the Yellow 
Medicine County Zoning Office in the development and implementation of the Local Water 
Plan.   

 
$ Identify and remove underground storage tanks. 
 

This will not be addressed due to lack of funding. 
 
$ Address illegal dumping of solid waste and demolition debris and the clean up of 

unpermitted junk yards.  
 

These issues will be handled by the Environmental Office and the Zoning Office. 
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Digital base modified from 1990 Census TIGER/Line Files
of U.S. Bureau of the Census (source scale 1:100,000);
county border files modified from Minnesota Department of
Transportation files; digital base annotation by Minnesota
Geological Survey

Universal Transverse Mercator Projection, grid zone 15
1927 North American Datum
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Qsd

DESCRIPTION OF MAP UNITS

HOLOCENE AND LATE PLEISTOCENE
Qoh Organic deposits—Peat and sediment deposited in marshes and shallow lakes.

Typically found in depressions interpreted to have formed through melting of
buried glacial ice and along former glacial stream channels.  Some deposits have
been drained.

Qlh Lake sediment—Clay, silt, marl, and some organic material.  The basins are commonly
shallow (less than 10 feet deep), and the sediment may be thin; some basins
have been drained.

Qsh Stream sediment—Stratified layers of silt, clay, and sand; some organic material.
The sediment is coarser in the Minnesota River channel.  Commonly located
along glacial stream channels, where it may bury and incorporate coarser glacial
stream sediment.  The unit is not shown in narrow channels, although it is present
to some extent wherever a modern stream flows.  The unit includes the steep
side slopes of channels, especially along the Minnesota River, where very little
stream sediment is preserved.  Rather, older units are exposed in bluffs, and
colluvial sediment covers less steep slopes.

Qsw Stream sediment of Glacial River Warren—Stratified sand and gravel; commonly
forms bars that protrude above Holocene stream sediment (map unit Qsh) in the
River Warren gorge (Fig. 2).  The unit is predominantly found where the river
reworked existing deposits of sand and gravel.  Glacial River Warren was mostly
an erosive stream and created erosional (strath) terraces that have boulder lags
at the surface.

PLEISTOCENE
DEPOSITS OF THE BIG STONE PHASE OF THE RED RIVER LOBE

(LATE WISCONSIN)

Qtbr Till of the Big Stone moraine—Till that contains lenses of sorted sediment and
blocks of incorporated clayey lake sediment.  Till texture and lithology are highly
variable.  Texture of the till matrix is loam to clay; yellow-brown where oxidized,
gray where unoxidized.  Clast rock types include carbonate, crystalline rock, shale
(from none to 50 percent of the coarse sand fraction), and some lignite.

The unit is a complex of tills that were deposited along ice fronts that advanced
into glacial Lake Benson (Figs. 1b and 2).  The first advance to this position
was probably of the Des Moines lobe, but the later advances were of the Red
River lobe.  Although the Red River lobe followed a path similar to that of the
Des Moines lobe, its clast content and pattern of retreat indicate it originated in
a different part of the ice sheet (directly north rather than north–northwest of
the study area; Figs. 1a and 1b).  The unit includes areas where lobate bodies of
till, interpreted as flow tills, extend from the position of the former ice front (along
the Big Stone moraine) into glacial Lake Benson (shown on map by fan symbol).
Arcuate ridge crests mark the eastern extent of the moraine (crest line of moraine
symbol; see Description of Map Symbols); they may be small push moraines.
Elsewhere, the moraine has an irregular, extremely pitted surface, and the till
contains many boulders.  Pits are interpreted to have formed by burial and
subsequent melting of small blocks of ice, possibly lake ice.  Boulders are
interpreted to have been incorporated locally from nearby granite outcrops.  Linear
depressions trending south and southeast through the moraine are interpreted to
represent collapsed drainageways that eroded through or beneath debris-laden ice.

Till with stream-modified surface—Till modified by flowing water; fluvially eroded
and streamlined in places.  Till texture, lithology, and color are as above (till of
the Big Stone moraine; map unit Qtbr).  Locally overlain by thin lag of sand and
gravel or covered by silt and clay.  Channel scars are common; channels may
localize organic deposits (map unit Qoh), lakes, and modern streams and flood
waters.  Stipple indicates areas that collapsed after stream modification, probably
from meltout of buried ice; the resulting topography is irregular.

DEPOSITS OF THE ALTAMONT, MARSHALL, GARY, ANTELOPE
AND YOUNGER PHASES OF THE DES MOINES LOBE (LATE WISCONSIN)

Lake sediment of glacial Lake Benson—Silt, clay, and some fine sand; rhythmically
laminated in places.  Upper part of unit is commonly a massive silt.  The thickest,
most continuous lake sediment is found in the northeastern quadrant of the former
lake, where the lake may have survived longer after the southern part of the
basin was drained.  A discontinuous distribution of lake sediment in lake margins,
ice-supported inlets and outlets, and a lack of clear shoreline features indicate
that the lake was confined by stagnant ice.  Minor linear ridges and small channels
in the basin are interpreted to have formed beneath stagnating ice.  Stipple indicates
areas of collapsed lake sediment, which is interpreted as originating from meltout
of buried ice; the resulting topography is irregular.

Delta sediment of glacial Lake Benson—Sand, gravel, and silt deposited by streams
entering glacial Lake Benson.  The largest deltas formed at the mouths of the
Pomme de Terre and Chippewa Rivers.  Minor deltas are located (1) on the
northeastern side of the basin where the East Branch Chippewa River entered
it (Swift Falls delta; Fig. 2); (2) at a higher elevation south of the East Branch
Chippewa River where some small streams entered during a higher stage of the
lake (within the Kerkhoven washed-till plain; Fig. 2); and (3) where Tenmile
Creek entered the southwest part of the basin (Boyd delta; Fig. 2).  Stipple indicates
collapsed delta sediment, areas where a delta apparently formed on a buried glacier
and possibly on lake ice; the resulting topography is irregular.

Qtsd Subglacial till—Dense, homogeneous till of the Marshall, Antelope, and younger
phases of the Des Moines lobe.  Texture of till matrix is loam to clay loam.
Clast rock types include carbonate, crystalline rock, shale (average proportion
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for Marshall phase, 20–30 percent, for Antelope phase, 30–50 percent), and some
lignite.  Till surface has low relief.  Locally overlain by thin (about 10–20-feet
thick), discontinuous, supraglacial and englacial sorted sediment and till that
typically form linear ridges.  The sediment is interpreted to have been localized
by crevasses in stagnant ice.

Qtld Till with lake-modified surface—Till that has at its surface a discontinuous, silty,
clayey cap or a coarser, near-shore sediment.  Till of all phases of the Des Moines
lobe and the Big Stone phase of the Red River lobe, and, possibly, older glacial
sediment are affected.  Till texture, color, and clast lithology are similar to
surrounding unit.  The till surface has low relief.  Erosion may have removed
fine sediment, leaving a lag of clasts at the surface.  Shorelines are locally marked
by very low escarpments, beach ridges, or deltas (sediment of map unit Qdb).

Qtfd Till with stream-modified surface—Till modified by flowing water; fluvially eroded
and streamlined in places.  Till of all phases of the Des Moines lobe and, locally,
older glacial sediment are included in this unit.  Matrix texture, color, and clast
lithology are similar to the original till unit before erosion.  Locally overlain
by a thin lag of sand and gravel or covered with silt and clay.  Channel scars
are common.  Channels may localize organic deposits (map unit Qoh), lakes,
and modern streams and flood waters.  After stream modification, channels may
have collapsed from meltout of buried ice.

Qtad Till of the Antelope moraine—Till that forms a low, broad ridge.  Matrix texture
is loam to clay loam; yellow brown where oxidized, gray where unoxidized.  Clast
rock types include carbonate, crystalline rock, a moderate to large proportion
of shale (30–50 percent), and some lignite.  The Antelope-phase ice margin is
otherwise indicated by deposits of ice-marginal and ice-supported streams
(Antelope Hills and Big Tom hills ice-supported-stream ridges; map unit Qssd;
see also Fig. 2).

Qtmd Till modified by slope processes—Till along the slope of the Coteau des Prairies
(a glacial erosional scarp); modified by slope wash, mass movement, and ice-
marginal streams.  Matrix texture is loam to clay loam; yellow-brown where
oxidized, gray where unoxidized.  Clast rock types include carbonate, crystalline
rock, a low to moderate proportion of shale (10–20 percent), and some lignite.
In the map area, this part of the Coteau slope was exposed after the Gary phase
of the Des Moines lobe, but older units, including pre–Late Wisconsin units,
may be exposed locally.

Qthd Hummocky till—Till that has an irregular surface expression and contains
discontinuous lenses of clay, silt, sand, and gravel.  Clast rock types include
carbonate, crystalline rock, a low to moderate proportion of shale (10–20 percent),
and some lignite.  Unit is interpreted to have been deposited during the Altamont
and Gary phases of the Des Moines lobe on and beneath stagnant, wasting ice,
and it may have been subject to repeated mass movement during deposition.
Unit includes small areas of supraglacial lake and stream sediment.  Much of
the relief is inherited in the northeast corner of the map area:  the till there buries
an older moraine of an ice advance from the northeast, and the till texture reflects
the more sandy till of the underlying Alexandria moraine (Alexandria highlands;
Fig. 2).

Stream sediment—Sand and gravel deposited by meltwater issuing from stagnating
or receding ice of the Altamont and younger phases of the Des Moines lobe.
Includes sediment of contemporaneous nonglacial streams, as well as younger
and finer glacial and postglacial stream sediment.  Broadly arcuate streams delimit
former ice-margin positions (Marshall phase, Antelope phase, and possibly younger
phases).

Qssd Stream sediment formerly supported by ice—Ridges of sand and gravel deposited
by streams; some glacial sediment was deposited by gravity flow into channels.
Interpreted to have been deposited in channels that were walled, supported, or
enclosed by ice (eskers in the broadest definition of the term).  Melting of ice
may have led to local disruption of bedding.  A significant amount of unsorted,
glacial sediment may overlie the sorted sediment.  Areas of this unit too small
to delineate at the map scale are indicated by a line symbol (minor linear ridges;
see Description of Map Symbols).

Qsld Stream sediment overlain by lake sediment—Similar to stream sediment (map
unit Qsd) but buried by thin layers (generally less than 10 feet thick) of clay,
silt, fine sand, and organic deposits.  Streams flowing down the Coteau des Prairies
slope deposited fans (for example, Canby fan; Fig. 2) that blocked streams flowing
southeast between the base of the slope and the ice margin.  The unit is also
present where glacial streams backed up owing to some other type of constriction.

Qgl Sediment of ice-walled glacial lakes—Lake sediment in a high topographic position.
Deposited in pools in stagnant ice.  Fine sediment (clay and silt) may be
rhythmically bedded near former lake centers; minor amounts of sand and gravel
are present along former lake rims.  Unit commonly contains thick, till-like, debris-
flow deposits.  Forms flat-topped circular uplands within hummocky till terrain
in the southwest and northeast corners of map area.

PROTEROZOIC AND ARCHEAN
PA Gneiss and granite, undivided—Archean quartzofeldspathic gneiss; granitoid

intrusions and low-grade greenstone belts.  Exposed mostly along the bottom
of the Glacial River Warren channel (present-day Minnesota River Valley), where
overlying glacial sediment and weathered rock (saprolith) have been eroded.
Saprolith is still preserved in some protected locations.  The smoothly undulating
rock surface is interpreted to have formed through chemical weathering while
the rock was buried by thick regolith.  Glacial and fluvial erosion selectively
stripped away the regolith but has made only the minor modifications to the rock
surface of striae, crescentic fractures, polish, and potholes.

DESCRIPTION OF MAP SYMBOLS
Geologic contact—Approximately located; established from aerial photographs,

geomorphology, and examination of surficial material and soil maps.

Scarp—Ticks point down scarp; established from aerial photographs and
topographic maps.  Where paired, interpreted as former drainageway.  Not
indicated where scarp coincides with stream-related unit.  In places,
drainageways contain organic material, lake sediment, and stream sediment;
the deposits are commonly too small in area, too thin, or too discontinuous
to map.  Former drainageways may locally control the direction of present-
day surface and near-surface water flow, especially flood waters.  Scarps shown
on the Kerkhoven washed-till plain (Fig. 2) are interpreted as having been
lake cut and therefore represent former shorelines.

Deep, broad, irregular trough—Interpreted as collapsed subglacial channel
(tunnel valley) or buried valley.  Some troughs now contain long narrow lakes,
such as Lake Hendricks in the extreme southwest corner of the map area.

Fan-shaped sloping hill at mouth of channel—Interpreted to be an alluvial
fan (for example, Canby fan; Fig. 2) or a delta into a lake (Boyd delta; Fig.
2) composed of sand, gravel, and silt.  Where shown on till of the Big Stone
moraine (map unit Qtbr), the symbol indicates a fan-shaped lobe of till (not
sorted sediment) that flowed into the lake basin.

Crest line of moraine.

Minor linear ridges—Discontinuous ridges that are generally less than 15 feet
high.  Visible in areas of thin supraglacial debris.  Texture varies from till
that is slightly coarser than is found in surrounding area to sand and gravel.
Chaotic and collapsed deposits.  Interpreted to be sediment localized by low
areas, such as crevasses and supraglacial stream channels, in the disintegrating
glacier and along the ice margin.

Steep-sided mound of sorted sediment (kame)—Stream sediment deposited
on, beneath, or along wasting ice that subsequently collapsed as the ice melted.

Circular depression—Small, generally circular pit that may contain water, lake
sediment, or peat, depending on the local water-table elevation.  Interpreted
to have formed through melting of buried chunks of ice.  Very common in
certain parts of the Big Stone moraine.
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Matsch, C.L., and H.E. Wright, Jr., 1967, The southern outlet of Lake Agassiz, in Mayer-Oakes,
W.J., ed., Life, land and water—Conference on environmental studies of the Glacial Lake
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Anthropology Occasional Paper 1, p. 121–140.

Murray, J.J., 1985, Soil survey of Redwood County, Minnesota:  U.S. Soil Conservation Service,
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Setterholm, D.R., project manager, 1995, Regional hydrogeologic assessment, Quaternary geology,
southwestern Minnesota:  Minnesota Geological Survey Regional Hydrogeologic Assessment
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Tufvesson, Dave, 1997, Soil survey of Lac qui Parle County, Minnesota:  U.S. Natural Resources
Conservation Service, 1 case (2 pts., 61 folded pages of maps).

Every reasonable effort has been made to ensure the accuracy of the factual data on which this map interpretation is
based; however, the Minnesota Geological Survey does not warrant or guarantee that there are no errors.  Users may
wish to verify critical information; sources include both the references listed here and information on file at the offices of
the Minnesota Geological Survey in St. Paul.  In addition, effort has been made to ensure that the interpretation
conforms to sound geologic and cartographic principles.  No claim is made that the interpretation shown is rigorously
correct, however, and it should not be used to guide engineering-scale decisions without site-specific verification.
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 County  Acres State Dollars  Easements
Big Stone 732.3 $361,061.28 18
Blue Earth 5,329.10 $4,517,746.46 172
Brown 4,968.00 $3,965,637.13 113
Carver 127.40 $81,332.46 3
Chippewa 7,815.70 $5,532,189.78 137
Cottonwood 3,302.20 $2,398,312.33 103
Dakota* 0.00 $0.00 0
Douglas 2,341.80 $1,045,137.37 38
Faribault 3,943.70 $3,387,153.89 153
Freeborn 612.00 $587,368.92 18
Grant 404.80 $220,709.38 9
Jackson 548.40 $434,618.04 15
Kandiyohi 2,973.80 $2,236,468.75 60
Lac Qui Parle 7,823.00 $4,715,801.37 144
Le Sueur 1,077.10 $878,744.95 43
Lincoln 2,868.20 $1,346,425.17 76
Lyon 4,485.10 $3,121,999.09 108
Martin 4,467.00 $3,835,773.69 148
McLeod 860.8 $718,456.61 12
Murray 2,615.80 $1,946,930.22 47
Nicollet 1,107.00 $833,631.84 30
Otter Tail 708.50 $343,382.17 20
Pipestone 217.30 $138,620.34 7
Pope 4,950.90 $2,234,957.90 84
Redwood 8,002.50 $6,162,392.89 210
Renville 9,501.40 $7,174,717.66 236
Scott 118.20 $84,585.32 6
Sibley 908.50 $824,708.91 25
Steele 211.70 $182,522.72 6
Stevens 790.50 $469,406.24 26
Swift 6,072.60 $3,876,940.92 109
Traverse 285.70 $118,317.02 6
Waseca 1,926.60 $1,812,570.32 74
Watonwan 2,914.50 $2,569,620.42 73
Yellow Medicine 5,452.90 $3,308,034.51 127
Totals  100,465.00 $71,466,276.07 2,456

            Minnesota River CREP Easement Summary by County

7/1/2003
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43,766.5Riparian (Perpetual) 1,465

AcresEasement
Type

Number of
Easements

as of July 1, 2003

&V

Conservation Reserve Enhancement Program
(CREP) Easements

S

N

EW

Minnesota River and Tributaries

Wetland Restoration 895 54,495.3
Marginal Pasture (Limited) 39 673.1

Riparian (Limited) 57 1,530.1

Total 2,456 100,465.0
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