AGGREGATE RESOURCES

Sand & Gravel and Crushed Stone Potential
YELLOW MEDICINE COUNTY, MN

SAND AND GRAVEL POTENTIAL

Sand and gravel potential is an assessment of the relative probability that a sand and gravel deposit exists
within a given mapping unit. The assessment is based primarily on geologic evidence, physical parameters
such as areal extent, and interpretation at the reconnaissance scale. It does not evaluate economic
feasibility, site-specific level of evaluation, or other operational considerations. A designation of “Sand

Figure 1: Digital Elevation Model

Plate A, DNR Report 412 Aggregate Resource Potential in Yellow Medicine County, MN
CRUSHED STONE POTENTIAL

SIGNIFICANT CRUSHED STONE POTENTIAL: Includes high and moderate potential map units. The following bedrock lithologic types are
interpreted to have significant potential for crushed stone: granite and granitic gneiss. These bedrock types generally have physical characteristics suitable
for producing Class A aggregates, inferred to be thick (greater than 100 feet), and covered by less than 25 feet of overburden. Most of the quarries
located within the county are active or inactive dimension-stone or crushed-stone quarries. Dimension-stone quarries are located within rock types that
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TRUST FUND Aggregate resources are limited and unevenly distributed across the county, consisting of numerous small deposits along with two significantly larger \'
deposits—one near Canby and the other near Granite Falls. As the resources near Canby approach depletion, the Minnesota River Valley remains a | N N\ Jp\ [ High Crushed-Stone Potential: Includes granite and/or granitic Low Crushed-Stone Potential: Includes granite and/or granitic
PURPOSE significant source of aggregate material. gneiss, exposed at the land surface or buried by less than 10 feet gneiss buried by 25 to 50 feet of overburden or gneiss and/or
The purpose of this project is to identify and classify potential construction aggregate resources—such as sand, gravel, and crushed stone—in Yellow N \ - of overburden. schist buried by 0 to 15 feet of overburden. Low potential also
Medicine County, Minnesota. This map was Produced in acco?dance with the Minnesotg Statute Section 84.94, which directs. the Department of szltural The bedrock in this region 1s among the highest quality in the state and holds regional significance as a source of construction aggregate. These materials N i N \ Moderate Crushed-Stone Potential: Includes granite and/or igcludes areas with lit'de sgpporting data to substantiate a
Resources (DNR), in cooperation with the Minnesota Geological Survey (MGS) and Minnesota Department of Transportation (MnDOT), to provide meet stringent performance standards required for high-quality asphalt and concrete mix designs. Bedrock aggregate resources are most abundant in the \ granitic gneiss buried beneath 10 to 25 feet of overburden. higher potential classification.
information to local governments to help plan for and protect future aggregate supplies. eastern to northeastern portion of Yellow Medicine County, with most outcrops located within the Minnesota River Valley. The most significant sand and ) I Limited Crushed-Stone Potential: Includes all rock types with
) ) ) ) _ ) . _ o gravel deposits in Yellow Medicine County are primarily associated with outwash and ice contact features found throughout the region. These deposits were =z \ ~ >50 feet of overburden or lower quality bedrock with varying
This map and 1ts.asso§1ated data are intended to support local planning and zoning decisions related to aggregate resources. By identifying these natural formed by a glacier called the Des Motnes Lobe that covered the region during the last glaciation, more than 14,000 years ago. i lp g thickness of overburden (10 to >50 feet).
deposits, the project aims to inform responsible development, encourage the protection of valuable resources, and promote orderly, environmentally - o \ % /
sound development of these resources. Construction aggregates are essential for building and maintaining infrastructure, and having access to affordable, As the Des Moines Lobe advanced southeast through Yellow Medicine County, it followed the present-day paths of the Minnesota River Valley (Figure 1). = R. 40 W. 0% o~ ) o Crushed . ———
locally sourced materials 1s critical to both public and privately funded projects. A shear zone developed at the base of the Coteau, forcing part of the glacier to flow southwestward up the slope (Arends, 2024). The features associated 1796 ft. above sea level ~ - Lp / ° \ Crushed stone potential .thematlc insets Sitving Cru:xzdest jrtz(:},eoﬁef. clll |
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Aggregate materials are high-bulk, low-value commodities, meaning transportation costs account for a considerable amount of the delivered price. Lower valleys along the slope. Upon glacial retreat, outwash features formed at the base of the slope, creating some of the largest aggregate-bearing deposits in the R.41W e \T & 1:100,000 scale. Areas of resource potential are Tuus Re3 S17 | / ‘
construction costs for both public and private projects can be achieved by accessing local aggregate supplies. In addition to transportation costs, land use county. ~ 4 \ shown on the Minnesota River Valley breakout T 60 @ ‘
conflicts can affect the availability, usability, and supply of aggregate. Cities expanding into adjacent rural areas, aggregate resource deposits being covered M Al WAL Very Small N lp -, < map below, along with three outlying locations 1
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by new developments, zoning restrictions, and land use designations that exclude aggregate mining are becoming more common across the state. Ice contact features are scattered throughout Yellow Medicine County and exhibit a wide range of aggregate potential. These features—such as eskers, Ltd Gral:‘l’e' ! N depicted individually at varying scales, right. 1 |
Specifications for the construction of roads and bridges require higher quality aggregate, which may be available only in limited and specific areas. As kames, ice-walled lake plains, and collapsed ice-marginal deposits—were formed in direct contact with melting glacial ice and are often complex in both Alesilin O\ C \‘ i e )
demand continues to rise near economic centers, permitted sources continue to be depleted. This leads to longer hauling distances, reduced availability, structure and composition. Aggregate potential can vary within and across these landforms, as the texture and thickness of a deposit are related to local Gravel PIt ° Ltd ®)
and ultimately, higher costs for both consumers and taxpayers. depositional conditions. Very small Mp N Ltd C h
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This map represents a regional, reconnaissance-level assessment of aggregate potential. It is intended to provide a broad overview rather than detailed, Glacial lakes also developed at the base of the Coteau, where topographic highs acted as natural dams. A large network of outwash channels—generally Mo % " “\d ¢)\ Outlying crushedPstone ;oten;igl
site-level guidance. Before any resource development can take place, site-specific evaluations are required—particularly to determine aggregate quality and trending eastward—is prevalent throughout the county. These channels and associated lake deposits likely formed from high volumes of meltwater during =15 tp Os;’; (;zwnsszlp
to conduct any necessary environmental reviews. Important considerations such as land ownership, zoning, protected waters and wetlands, permitting the retreat of the Des Moines Lobe. ; o L £ 31 . gg Oog
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requirements, and other local site characteristics are not included in the geological data presented here and must be assessed separately. > : o i
Glacial Lake Benson occupied parts of northeastern Yellow Medicine County around 14,400 years ago (Rittenour et al., 2015). This shallow, island-dotted ©o Ltd el t o
METHODOLOGY: lake had a limited and localized impact on the modern landscape within the county, leaving behind smoothed topography and thin and discontinuous lake M e = = @V\ e
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Data Gathering: To obtain a basic understanding of the regional geology, literature reviews and data searches were conducted. The information collected deposits. = Sfony B, ] e v %
included, but was not limited to, aerial photographs, topographic maps, digital elevation models (Figure 1), shaded relief maps, subsurface data, gravel pit ) ) ) o _ ) g P M T 1 A S s TR T
and quarry data, existing surficial and bedrock geology maps, published papers and reports, and land use data. Several background datasets—such as The Minnesota River Valley was shaped more dramatically by Glacial River Warren, which carved a deep channel through the landscape approximately A A\Vety Small Gravehpit@8l | Gravel pit _ o Crushed stoneinset3: [~ [~ ]
roads, railroads, Public Land Survey (PLS), township, range, and section boundaries were also used to support the mapping process. 11,500 years ago (Patterson, 1994). This outflow event occurred as massive volumes of water drained from Glacial Lake Agassiz, a large proglacial lake to =l g > LEe Ly o Outlying crushed stone potential ‘
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These outcrops primarily consist of gneiss, granite, granitic gneiss, and schist with quality varying based on mineralogical composition. i \ Pits | 149000 |
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METHODOLOGY (continued) SIGNIFICANT SAND AND GRAVEL POTENTTIAL: Geologic units that are inferred to contain sand and gravel resource potential. These units have IDENTIFIED AGGREGATE RESOURCES i \\? G k{itL o
The Minnesota Well Index (MWI), Aggregate Source Information System (ASIS), and Quaternary Data Index (QDI) are important datasets used to data exhibiting geologic characteristics associated with sand and gravel-bearing landforms. The presence of existing gravel pits, as well as MnDO'T-identified Several sources of information were used to identify aggregate pit and quarry locations including topographic maps, aerial photographs, soil surveys, = T Tyson Lake smal 1 g c
. . . : i .. . . . . . 5 . . . . ma J
interpret subsurface geology and support the development of aggregate potential resource maps. The MWT is an online database (https:// aggregate sources within these units increase the level of confidence in their aggregate potential by serving as confirmation of known resources. MnDOT files, fieldwork, gravel operators, and other sources. Pits and quarties range in size from less than 1 acre to greater than 50 acres and may be active, = Gravel Pit gEr
mnwellindex.web.health.state.mn.us/) developed and maintained by MGS and the Minnesota Department of Health. It contains basic information for inactive, reclaimed or partially reclaimed. The sand and gravel or crushed-stone quality vary. Pits and quarries were placed in a category based on the relative = e =
over 500,000 wells drilled throughout Minnesota. In Yellow Medicine County, 1,333 wells have defined locations (Figure 2), while another 589 unlocated W High Sand and Gravel Potential: Includes landforms such as ice contact features and outwash features. Predominant sediment typically consists of areal extent of the total mining footprint as of 2021. The size of some fully reclaimed pits and quarries was estimated using historic aerial photographs. Gravel Pit —
wells have been approximately positioned within the county boundary. Most well logs in the MWI include geologic descriptions that help determine the sand and gravel. The probability? that a potential sand and gravel resource exists within any map unit is high to very high. Deposit thickness ranges from S > o 3 23 <
depth and thickness of sediments and bedrock. ASIS 1s a dataset compiled and maintained by MnDOT that includes aggregate quality data, sand and 0-35+ feet with 0-20+ feet of overburden®. The sand and gravel resources occurring in this unit are moderate to very large in areal extent* and the textural undzf 1 acre 1-5 acres 5-15 acres  over 1g 5 acres i =) er s
gravel grain-size analyses, and pit sheets containing shallow test-hole logs and diagrams showing test-hole locations. The QDI is an internal working characteristics® are moderately good to very good. The quality® is moderately high to very high, relative to other sand and gravel resources within Yellow - Z’r":,"el . D Gravel Pit
database maintained by MGS. It contains field-collected data and analyses—from soil borings to gravity and aeromagnetic data. Currently, there are 371 Medicine County. (] O O D Gravel Pits: Includes sites that have been or ate currently being mined. b Bip
QDI sites in Yellow Medicine County. n=94 n=72 n=25 n=25 ) . . . - 26 —
. . . . Gravel Pits - MunDO'T ASIS: Sites were identified by MnDOT as part of the Aggregate Source o) .

. N . . . Mp " Moderate Sand and Gravel Potential: Inclqdes landforms such as ground moraines that contain Pockets of sand and gr?n.zel, ice contact features, - = = E Teformation:System (ASTS), Altheuoh Henifed as s potental sesonrce location, sites have st ol st = it - é(::’ eslnrliatn E
Fieldwork: Several weeks were spent driving accessible roads throughout the county to locate outcrops and exposures of geologic materials to better outwash channels, and outwash features. Predominant sediment ranges from sand and gravel to sand with gravel. The probability that a potential sand and = siEceseadily hieen mined o peclopically svalmed, Some lorstions wees modiBed o bemes correla 1o i Crushed stone et 2| ke \ b
define potential aggregate deposits. Exposed sediments in both man-made settings—such as road cuts, trails, foundation excavations, construction sites— gravel resource exists within any map unit 1s moderate to high. Deposit thickness is typically 0-25+ feet with 0-30+ feet of overburden. The sand and n=>5 n=29 n=22  n=171 present gravel pit boundaries. o : ! 4 =
and natural settings—such as stream cuts and animal burrows—provide opportunities to observe surface materials and glacial stratigraphy. A total of 190 gravel resources occurring in this unit are small to large 1n areal extent and the textural characteristics are moderate to good. The quality is typically moderate A o L X o \:"’ S]”;.at” Er ! ¥ Small

. . L . . . . . .. . . . : : 2 - s Sand Pits: Sites that contain a significant amount of sand with little to no gravel. i Clpveif | é Gravel Pit
field observations were logged in Yellow Medicine County. Fieldwork also included documenting sediment profiles in existing gravel pits, which provided to high relative to other sand and gravel resources within Yellow Medicine County. L g e 1
additional data on material quality and provided views of subsurface stratigraphy. These broader exposures allowed the geologist to interpret the Sand Pits - MaDOT ASIS: : Sites contain significant amount of sand with little to no gravel and were identified by MunDO'T as part of ASIS. I | 3 |_C_”“/€T Wore fnser 3]
depositional environment and more accurately estimate the size and extent of aggregate-bearing deposits. NONSIGNIFICANT? SAND AND GRAVEL POTENTTIAL: Units that generally have little or no potential for significant aggregate resources or lack A Although identified as a potential resource location, sites have not necessatily been mined or geologically evaluated. To better correlate with the O I I :
sufficient data to support a classification of higher potential. These units typically contain clay, silt, fine sand, unsorted till, or contain only very thin or w=1 present sand pit boundaries, some of the locations were modified. o> B very smai I 5! :
Sand and Gravel Data Compilation and Interpretation: Sand and gravel deposits are typically found in landforms created by glacial meltwater and discontinuous layers of sand and gravel. These units may also have significant overburden or coincide with areas where bedrock is at or near the surface. R Bedrock Quatties: Sites that were or are currently being mined for bedrock. Either for crushed or dimension stone. KRR et i f |
non-glacial streams. Sand- and gravel-bearing features—such as outwash channels, terraces, and other more complex landforms are identified and Small or 1solated aggregate deposits that fall below the mapping resolution may also be included in this category. n=7 Elp o e fake e o
mapped using a land systems approach. This method involves interpreting how glacial landscapes were formed, which helps predict the occurrence of a ® Boulder Pits: Sites that have been or are currently being mined for boulders. o
particular sediment type within a given feature. Characteristics such as color, texture, and grain shape, provide additional help to determine how the t» Low Sand and Gravel Potential: Includes landforms such as alluvial valleys, collapsed channels, colluvium, glacial lakes, ground moraines, ice contact n=1 R.39W. REDWOOTD COUNTY R.38 W.
material was deposited. These deposits often display distinctive tones or patterns in aerial photographs. In some cases, vegetation can also serve as an features, ice marginal features, modified ground moraines, outwash channels, outwash features, recessional moraines, and stagnation moraines. Predominant OTHER FEATURES

indicator—certain plant types are more likely to grow in well-drained soils, such as those formed by sand and gravel.

Using geographic mnformation systems, potential aggregate resources were delineated by layering and analyzing a variety of datasets. These included
topographic maps (USGS 1:24,000), high resolution elevation data (LiDAR), shaded relief maps, aerial photographs, subsurface data, field observations,
and the location and distribution of existing pits. Additional resources such as soil surveys, MWI, ASIS, and QDI were also incorporated to support
interpretation. Aggregate resource information was mapped at a scale of 1:24,000 and compiled at a scale of 1:50,000.

Table 1: Classification of Sand and Gravel Potential

SIGNIFICANT RESOURCES NONSIGNIFICANT! RESOURCES

Characteristics n A o - . -
ngh Potential Moderate Potential Low Potential Limited Potential
. . nA]l'uvml Vlan(?yl; l(:(;ilap sed cl;annel;. Bedrock; collapsed channel; ground
) . Ground moraine; ice colluvium; glacial lake; ground moraine; | |\ oo e o dified ground moraine;
Sutficial Geology fea and contact feature; outwash |ice contact feature; ice marginal feature; modified recessional moraine:
. . ’
Landforms channel; and outwash modified ground moraine; outwash N A AR N Y
t]

channel; outwash feature; recessional
moraine; and stagnation moraine

feature . . .
moraine; and stagnation moraine

Sand and gravel to sand
with gravel

Till, clay, silt, sand, organics, and
bedrock

Predominant Sediment
Description

Silt, sand, gravel, clay, and till

Probability 2 Moderate to high Low to moderately high Very low to moderately low
Sand and Gravel Thickness (ft) 0-25+ 0-15+ 0-10+
Overburden® Thickness (ft) 0-30+ 0-50+ 0-50+

Sand and Gravel Deposit Size

(areal extent?)

Small to very large

Very small to small (<3-5 acres)
(3-30+ acres)

Very small to moderate (<3-15 acres)

Sand and Gravel Textural
Characteristics®

Poor to moderate

Moderate to good Very poor to moderately poor

Very low to moderate Very low to moderately low

Sand and Gravel Quality$ I

Moderate to high

Copyright 2025, State of Minnesota, Department of Natural Resources

sediment varies and can include silt, sand, gravel, clay, and till. The probability that a significant sand and gravel resource exists within this unit is low to
moderately high. The thickness of the deposits is typically 0-15+ feet with overburden thickness ranging from 0-50+ feet. The sand and gravel resources
occurring in this unit are very small to moderate in areal extent and textural characteristics are poor to moderate. The quality ranges from very low to
moderate relative to other sand and gravel resources within Yellow Medicine County.

td  Timited Sand and Gravel Potential: Includes landforms such as bedrock, collapsed channels, ground moraines, modified ground moraines, modified

recesstonal moraines, outwash channels, recessional moraines, and stagnation moraines. The deposits of this unit contain all or one of the following: till,
clay, silt, sand, organics, and bedrock. The probability that a significant sand and gravel resource exists within this unit 1s very low to moderately low. The
thickness of the deposits is typically 0-10+ feet with overburden thickness ranging from 0-50+ feet. The sand and gravel resources occurring in this unit are
very small to small in areal extent and textural characteristics are very poor to moderately poor. The quality ranges from very low to moderately low relative
to other sand and gravel resources within Yellow Medicine County. A limited potential rating includes the circumstance where characteristics are unknown;
there was insufficient data to give a higher ranking; limited access to an area for further investigation; and/or no obvious landform-sediment association.

«— Footnotes on sand and gravel potential classification, Table 1

!Nonsignificant: Aggregate resources that do not meet the criteria for high or moderate aggregate potential according to the characteristics listed in Table 1. This is a relative classification
that changes from one mapping region to another.

2Probability: The degree of certainty that aggregate exists within a map unit largely defined by the amount of available information. Many gravel pits verity the certainty for many map
units classified as high potential.

3Overburden: The material that lies above the sand and gravel that must be removed to access a deposit.

4Areal Extent: The size, horizontal extent, or distribution of a unit (e.g., area in acres). This attribute describes the size of a deposit found within a given polygon.

“Textural Characteristics: Particle size distribution, defined as the percentage of gravel or sand vs. silt or clay (e.g., sieve analysis).

6Quality: The physical characteristics of the material, such as soundness (e.g., magnestum sulfate test), durability (L. A. Rattler test), and percent of deleterious rock types such as iron
oxide, disintegrating rock, or unsound chert. Field observations supplement historic data.
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for loss or damage incurred as a result of any user’s reliance on this information. All maps, reports, data, and other information contained herein are protected by copyright. Permission is granted to copy and use the materials herein
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n=84

Borrow Pits: Contains other unconsolidated sediment like clay, silt, and clay with boulders and do not contain significant amounts of sand and/or
gravel. Include sites that have been or are currently being mined.

Prospects: Indicates a site that has been prospected and/or leased by MuDOT. A prospected classification does not necessarily imply that the source is
actually producing aggregate. In fact, it may only indicate an aggregate deposit that was at one time leased by MnDOT and whose aggregate quality has
been tested, but from which no material has ever been excavated.

FIELD OBSERVATIONS

e X © )

Figure 2: Well distribution

A total of 190 field observations were logged throughout the course of the project. Pits and quarries were also inventoried and
include a total of 263 gravel pits, 84 prospects, 2 sand pits, 6 dimension stone quarries, 1 crushed stone quatry, 1 boulder pit, and
45 borrow pits. Surficial geologic sediment, glacial stratigraphy, and bedrock were observed in road cuts; stream exposures;

Sand and Gravel

St excavations, such as judicial ditches, construction projects, and (cable, pipe, tiling); and animal holes. Field observations taken
il within pits and quarries may not be not shown separately on the map.
Field observations are symbolized by primary material type observed, and separated into five categories: Sand and Gravel
Silt/ Clay (includes silty sand with gravel, sand with gravel, silty sand and gravel, sand and gravel, gravel and sand, cobbles, and boulders);
Sand (includes fine sand, sand, and sand minor gravel); Till (includes till and sandy till); Silt/Clay (includes clay, silt, topsoil, and
Bedrock rocky soil); and Bedrock. Note, the following symbols may appear in different shades due to the over-layering of sand and

gravel potential map units.

4’37". —» -5-*_:‘“- v

%ol The distribution of the 1,333 wells (as of 07/22) located

within Yellow Medicine County that were referenced to create
this map. There are an additional 589 unlocated wells also
referenced for this map though not shown here. Unlocated
wells have not been field verified by the MGS for location
accuracy.
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