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CRUSHED STONE

SAND & GRAVEL

Naturally occurring sediment that has 
been sorted and deposited by flowing 
water.

CONSTRUCTION AGGREGATES 
A non-renewable resource

A product of mechanically breaking 
down bedrock like granite, quartzites, 
basalts and limestones.

CRUSHED STONE



Aggregate Industry
Largest Non-Fuel Minerals Industry

in the World (Value and Volume)
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Source: Minerals Information Institute, 2006
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AGGREGATE INDUSTRY

Largest non-fuel industry in the US
Produced in all 50 States
Produced in all 87 counties in MN

Source: Minnesota Department of Transportation
Aggregate Source Information Systems (ASIS), 2004



Overview
1. DNR Aggregate Resource Mapping 
Program (ARMP)

2. State-wide trends, sustainability, and 
permitting the next generation of mines

3. Assessing risks, environmental impacts, 
and reclamation of mining in terms of 
scale
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http://www.dnr.state.mn.us/lands_minerals/aggregate_maps/index.html

DNR – Lands 
and Mineral’s 
Aggregate Page



ARMP DATASETS

Over 11 years of using GIS and databases, 
ARMP has collected: 

– 11,000 Field Observation Points
– 5,300 Gravel Pits, Quarries, and Borrow Pits
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Current 
Status of 
ARMP



Approximately 50% 
of aggregate in 
MN is consumed 
by publically

funded projects



….and roads require on-going supplies of aggregate

Chicago, IL New York, NY

Minneapolis, MN



DEMAND: Despite short-term economic trends, 
aggregate demand continues to grow over the long term



LOCAL MARKETS AND
UNEVEN DISTRIBUTION





Scale: Note 
Vehicle

Note: Vehicle for Scale

DEPLETION OF PERMITTED MINES



POPULATION GROWTH

GROWTH FORECAST

How Does 1.3 Million More People Affect Land 
Use?



MAP SOURCE - MN DNR 
http://files.dnr.state.mn.us/assistance/
backyard/forestlegacy/forestlegacy_a
reamap.pdf

LAND USE 
that precludes 

mining

Forest Legacy 
Areas in 

Minnesota
Conservation Goal: 
~828 Square Miles





ACQUISITIONS
• The Nature Conservancy Acquisitions
• DNR Acquisitions
• The Trust for Public Lands Acquisitions
• Federal Fish and Wildlife Acquisitions
• Pheasants Forever Acquisitions
• Ducks Unlimited Acquisitions
• Tribal Acquisitions
• Public Land Acquisitions for Trails (Old   
Railroads and OHVs)
• County Natural Area Acquisitions, e.g.

Dakota  & Washington Counties

DESIGNATIONS
• Wild and Scenic River
• Buffers around National Parks, 
Lake Superior

• Conservation Overlay Districts

EASEMENTS
•DNR Easements
• Federal Forest Legacy Conservation  
Easements

• Federal Fish and Wildlife Easements
• Prairie Banks
• Farm Easements in Federal Programs;   
(CRP & RIM)

PROTECTED FEATURES
• Calcareous Fens (203 sites)
• Karst Areas
• Old Growth Forests
• Native Prairie
• State Historic Preservation 
Designations, Archeology, and other 
Cultural Sites
• Protected Landforms- eskers, bluffs, etc.

Conservation Easements and 
Acquisitions



Data and Map Source: Report via LARS (1997-2002) and eLINK (2003-present) http://www.bwsr.state.mn.us/easements/lars1.pdf

Benefit of Conservation Easements: Soil Loss Reduction

Soil Loss Reduction



Potential Conservation Areas: 
GIS Model for Duck Habitat



Overlap with Historic 
Aggregate Deposits



Availability = Sustainability

Having a local supply of 
aggregate is an important 

sustainability issue for 
maintaining and developing

communities of all sizes



Example
$7.00/short ton
at the mine site

Local Sources Offer Lower Delivered Cost

10 miles

20 miles

40 miles

+
Cost of Round 

Trip
Truck Haul = Total Delivered 

Cost

What’s the Cost
to haul to a job 
site

TRANSPORTATION COSTS



Green Construction Methods 

The benefits of buying local 

Reduces a Community’s 
Carbon  Footprint

Lowers Transportation/
Energy Costs

Decreases Heavy Vehicle
Road Wear



Governance of Construction Aggregate Resources
Involves numerous entities and decisions

Current Supply Future Supply
Use of Permitted and 

“Grandfathered” Sources
Development of New 

Permitted Sources
Depletion

Depletion Rates Driven by:
• Local Market Demand
• “Import” Market (e.g. Twin Cities)

Requires:
Willing Landowner with Deposit
Willing Mining Company
Local Government Approval

Planning and Public Notice
Zoning
Permitting

Input from Neighbors
Input from Interest Groups



Sand and Gravel Mining Above Water Table



•Backhoe - material piled, processed, etc.
•Typically used in smaller S&G pits 

Sand and Gravel Mining Below Water Table



SAND AND GRAVEL MINING



AGGREGATE MINING
Crushed Stone Mining – Mined in Benches



Risks, Impacts, and Reclamation 

• Scale: Large, high-quality deposits near markets are regionally 
important resources. Public benefits to mining.

• What are the environmental impacts of not mining a site.
• Deeper mines vs. wider mines:

– How does restrictions to mining below the water table increase surface 
disturbances

• Aggregate mining and land use.
• Aggregate is a finite resource.
• Aggregate mining is a temporary land use.

– Short-term impacts
– Long-term impacts



Farmland

MINING IS A TEMPORARY LAND USE

Over time, landscapes will recover



Mining = Temporary Land Use



Questions
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