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SUMMARY

BACKGROUND, CHARGE AND MEMBERSHIP OF THE COMMITTEE

Aggregate--sand, gravel and crushed rock--is an essential material used
in most types of construction, but it is not found everywhere in the
Twin Cities Metropolitan Area. Because aggregate is limited to certain
locations, its availability can be affected by surface land use, par-
ticularly in an urbanizing area. In recent years, the aggregate indus-
try and interested public agencies have indicated a concern as to the
future availability of aggregates in the Metropolitan Area due to
expanding urbanization.

In 1984 the legislature passed S.F. 881 establishing an Advisory Com-
mittee on Aggregate Resources for the seven-county Metropolitan Area.
The 15-member committee consists of representatives of the aggregate
industry, local governments, citizens, the Metropolitan Council and the
commissioners of the Departments of Natural Resources and Transporta-
tion. The legislature gave the committee three charges:

1. Identify whether currently available information on aggregate
resources is adequate to determine whether local comprehensive plans
and Tand use controls should protect aggregate resources.

2. Recommend a procedure for identifying the degree of protection desir-
able for the long-term availability of aggregate resources.

3. Recommend a method to protect aggregate resources for the long term.

MAJOR COMMITTEE CONCLUSIONS

CHARGE NO. 1: SUFFICIENCY OF CURRENT INFORMATION

1. Existing information on the location and volume of potential aggre-
gate resources is sufficient to determine whether aggregates in the
Metropolitan Area should be protected. The data indicates there is
a supply of 4.6 billion tons of potential sand and gravel and
crushed rock resources with a demand for 15 million tons per year.
Other undelineated potential resources are located in Sherburne and
Wright counties adjoining the region.

2. Existing site-specific data is generally inadequate for identifying
and protecting specific aggregate deposits, but more detailed sur-
veys are not necessary at the present time, given the large poten-
tial resources. These surveys are costly and should be undertaken
by the aggregate industry in selecting commercially viable deposits
for mining.



CHARGE NO. 2: NEED TO PROTECT AGGREGATE RESOURCES

3.

There is no need for legislation mandating regulations for broad-
scale protection of aggregate resources or requiring local communi-
ties to plan for mining at the present time. There is potentially a

200-year supply of unencumbered aggregate resources in the region,
based on known consumption and supply estimates.

The aggregate mining industry has been successful historically in
identifying and developing commercially viable resources adequate to
meet the region’s needs and has the capacity to do so in the fore-
seeable future. The industry has been able to obtain sufficient per-
mit approvals in recent years for new or expanded mines to maintain

a 10-year supply of reserves.

. The diversity and lack of specific standards in many local mining

and reclamation controls is a problem for the industry and the commu-
nities. There is little certainty or consistency for the industry

on how mining permits will be evaluated and regulated and how this
will affect the feasibility of an operation. At the same time, many
local governments lack adequate standards for minimizing the impact
of mining activity. Uniform, state-mandated standards administered
by local governments would provide more certainty and consistency

for the industry and strengthen the ability of local governments to
control mining and reclamation. o

RECOMMENDATIONS

1.

3.

The tegislature should establish a committee of technical experts to
recommend standards for mining and reclamation to be administered by
local governments in evaluating operations and reviewing and setting
conditions for permits. The committee should recommend maximum stan-
dards for both rural and urban environments for such concerns as
noise, dust, hours of operation, haul routes, vibrations and

safety. If the legislature were to adopt these standards, they
would be mandated. Communities could choose to adopt less restric-
tive standards or exclude standards altogether, but they could not
adopt additional or more restrictive standards.

. The Metropolitan Council should provide various types of technical

information to local governments to assist them in planning for min-
ing, including information as to the location and importance of
aggregates, the potential impacts of mining and measures to minimize
these; and alternative approaches to planning for aggregate
resources; and examples of ordinances and standards to manage mining.

The current state-wide inventory of potential aggregate resources
should place a high priority on the identification of resources in
Sherburne and Wright Counties.



ABOUT THIS REPORT

This report examines the need to protect aggregate resources in the
Twin Cities Metropolitan Area and makes recommendations to improve
local permitting and planning for mining operations.

Aggregate--sand and gravel and crushed rock--is an important resource
for the continued development of the Twin Cities Metropolitan Area.
Aggregate is an essential material used in most types of construction
concrete and asphalt, as well as in fill or surfacing material. Aggre-
gate is a major component in the construction of public roads, streets
and highways. The specific use of aggregate is determined by its
quality--its physical and chemical characteristics.

Aggregates do not occur everywhere. Their Jocation and availability

are determined by the geologic forces that produced the material. For
example, sand and gravel occur where glacial forces produce it or flow-
ing water deposits it. Because the resource is limited to certain loca-
tions, its availability is affected by surface land use. In urbanizing
areas, access to the resource can be significantly reduced by residen-
tial, commercial and other intensive land uses.

In recent years, the aggregate industry and interested public agencies
have indicated increasing concern as to the effect of continued devel-
opment in the Twin Cities Metropolitan Area on the availability of
aggregate resources.

LEGISLATIVE CHARGE

In 1984, the legislature passed S.F. 881, establishing an Advisory Com-
mittee on Aggregate Resources for the seven-county Metropolitan Area,
for the purpose of determining the need to protect these resources as
part of local comprehensive planning and land use controls (Appendix
A). The committee was given three charges:

1. Identify whether currently available information on the quality,
quantity and distribution of the aggregate resource is adequate to
allow reasoned decisions on the need to introduce aggregate resource
protection into local comprehensive planning and land use controls.

2. Recommend a procedure for identifying the degree of protection desir-
able for the long-term availability of aggregate resources.

3. Recommend a method to protect aggregate resources for the long. term.

This report summarizes the work, conclusions and recommendations devel-
oped by the committee between November 1984 and August 1985.



ADVISORY COMMITTEE SELECTION

The legislature established a 15-member advisory committee appointed by
the Metropolitan Council consisting of the designee of the chair of the
Council, three members of metropolitan county government, three members
from the aggregate resource industry, two members from municipalities
that use aggregate resources, two members from municipalities that pro-
duce aggregate resources, and the commissioners of the Department of
Natural Resources (DNR) and the Department of Transportation (Mn/DOT)

or their representatives.

The Council appointed the 15-person advisory committee, including two
citizen members, on Oct. 25, 1984, after consulting with appropriate
metropolitan interest groups, including the Metropolitan Inter-County
Association, Aggregate Ready-Mix of Minnesota, Association of Metropoli-
tan Municipalities and the Minnesota Asphalt Pavement Association.

ADVISORY COMMITTEE MEMBERSHIP

Chair

Municipal Aggregate User
Municipal Aggregate User
Municipal Aggregate Producer
Municipal Aggregate Producer
Industry

Industry

Industry

Dakota County
Scott County
Washington County

Minnesota Department of
Transportation (Mn/DOT)

Dottie Rietow, Metropolitan Council member

Bi11 Barnhardt, Intergovernmental Rela-
tions Representative, City of Minneapolis

Jan Haugen, City Council,
City of Shorewood

John Gretz, Community Development
Director, City of Apple Valley

Rick Lewis, Assistant Administrator,
City of Cottage Grove

Harvey Becken, Secretary-Treasurer,
Cemstone Products Co.

Gary Sauer, President, Barton Sand and
Gravel

Peter Dunning, Vice-President and General
Manager, J. L. Shiely Co.

Steve Loeding, County Commissioner
William Koniarski, County Commissioner
Sally Evert, County Commissioner

Richard H. Sullivan, Assistant Division
Director, Technical Services Division



Department of Natural Kathleen Wallace, DNR Metro Regional

Resources (DNR) Administrator
Citizen ' Charles Brady, Bloomington
Citizen Raymond Heinonen, Brooklyn Park

COMMITTEE STUDY PROCESS

The Aggregate Resources Advisory Committee began meeting in November
1984 and met bimonthly through August 1985. The committee invited tes-
timony from representatives of local governments, state agencies and
aggregate industry concerning the problems of protecting and mining
aggregates in the Metropolitan Area, the impacts on local communities
and suggestions for solving the problems.

The committee heard testimony from Warren Pladsen and Rudy Ford, Office
of Materials Engineering (Mn/DOT); Mark Jirsa, Minnesota Geological Sur-
vey (MGS); Tom Campbell, City of Maple Grove; Virginia Harris, Carver
County; Rick Kelly, City of Apple Valley, Gordon Hughes, City of Edina;
Dwight Picha, Woodbury; Anne Hurlburt, City of Cottage Grove; Richard
Schiefer, George Hoff, municipal attorneys; Dean Johnson, City of
Rosemount; Terry Swor, Twin City Testing; Glenn Bolles, Shakopee Sand
and Gravel; Joseph Beaton, attorney; and Rudy Hoagberg, consulting
geologist.

The committee also received a report from Morris Eng, Department of
Natural Resources, as to the progress of the statewide program to iden-
tify and classify aggregate resources outside of the Twin Cities
Metropolitan Area (see S.F. 881, Appendix A).

The committee toured the J. L. Shiely Co. quarry and gravel mining oper-
ations in Grey Cloud Twp. and Cottage Grove, and viewed two smaller
gravel operations in Cottage Grove on May 9, 1985.

Metropolitan Council staff provided a number of background papers to
the committee for review and discussion covering related subjects
including a summary of previous reports on the region’s aggregate
resources and current information on aggregate resources in the Metro-
politan Area, the supply and demand for aggregates; the economic
impacts of aggregate costs, the effect of governmental programs on the
supply of aggregates, the impact of protection on Tocal and regional
development, the legal framework for resource protection and the alter-
native methods of resource protection.

A subcommittee looked more specifically at the need for site-specific
data to delineate potential deposits and the estimated costs of accom-
plishing the work including necessary field and laboratory work
(Appendix B).



A public meeting was held Oct. 15, 1985, to receive public comments and
suggestions regarding the draft report. Following these meetings the
advisory committee met to review and discuss a summary of the public
comments and proposed changes to the report. The advisory committee

approved a final report and recommendations for presentation to the
Jegislature , 1985,

ORGANIZATION OF THE REPORT

The report 1is presented in several sections. Each summarizes the work
of the committee in addressing the legislative charges and the findings
from that work and the final conclusions and recommendations.

The first section summarizes the work and findings of the committee as
to the sufficiency of existing data about aggregate resources. The dis-
cussion summarizes the existing information reviewed by the committee,
the need for additional data and the methods and estimated costs of
obtaining it.

The second section summarizes the work of the committee and the find-
ings related to the second charge--the need to protect aggregate

resources and the level of protection. The section summarizes about
the supply and demand for aggregates in the region and subregions and
the factors that affect the available supply. Problems which affect
local government permit approvals for aggregate mining are presented.

The third section summarizes the findings relative to the third charge--
determining the method of protection. It discusses the legal issues
that must be considered if local governments are required to protect
aggregate resources, as well as the alternative methods of protection
and their limitations are discussed.

The fourth section presents the conclusions of the committee based on

the findings in the preceding sections. The final section presents the
recommendations of the committee.



LEGISLATIVE CHARGE NUMBER 1: SUFFICIENCY OF CURRENT INFORMATION

This section reviews currently available information on the quality,
quantity and distribution of aggregate resources to determine whether
there is sufficient information to decide whether local governments
should be required to protect aggregate resources. Four studies of
aggregate resources in the seven-county region are available. Repre-
sentatives of local governments and the aggregate industry were con-
sulted to define the type of information needed to protect the resource
and to ascertain the availability of the data.

FINDINGS

1. Current information indicates there are approximately 3 billion
tons of potential sand and gravel resources and 1.6 billion tons of
potential crushed rock resources in the seven-county region. Addi-
tionally, there are potential aggregate resources in adjoining coun-
ties which have not been delineated or quantified but some of which
are being mined for export to the Metropolitan Area.

2. Estimates of the permitted reserves owned or leased by the industry
indicate there may be a 10-year supply available to the region.
These estimates do not reflect unpermitted reserves on other indus-
try-owned lands or the potential aggregate resources not owned by
the industry.

3. There is a general data base for the potential aggregate resources
in the region and each of the seven counties. The approximate loca-
tion of potential sand and gravel and crushed rock deposits, and
their general physical characteristics (thickness of overburden,
thickness of deposit and percent of gravel) are identified.

4, Site-specific data is lacking for many of the potential resource
areas. Data about the quality of the potential aggregate resources
such as the percent of foreign material (shale) and the volume of
the material, is generally not available for specific sites. This
information is necessary to determine the commercial viability of a
specific deposit.

5. The basic data that would be necessary for local governments to
delineate suitable deposits to plan for protection includes the
depth of overburden, thickness of the deposit, gradation of partic-
les (percent of coarse gravel) and percent of deleterious material
such as shale.

6. Additional field surveys involving sampling and laboratory testing
would be necessary to provide the basic data. One estimate of the
costs of obtaining the minimum data necessary to eliminate areas
ranges from $30,000 to $40,000 per square mile.



7. Currently available data is not sufficient to plan for the protec-
tion of specific sites, but the available data as to the location

and general physical suitability of the resource is adequate for

local governments to undertake more general planning for the future
of the resource.

.GEOLOGY AND SOURCES OF AGGREGATES IN THE REGION

Aggregates in the region are either of glacial origin (sand and gravel

or natural aggregates) or are produced by crushing limestone or dolo-
mite rock. and and gravel deposits are found in ice contact deposits

(kames and eskers) or fluvial deposits (the terraces along the rivers).

The limestone and dolomite used for crushed rock underly much of the
seven-county Metropolitan Area at varying depths. The Prairie du

Chien, a dolomite, provides much of the crushed stone whereas the
Platteville, a limestone, is hardly used now.  Much of these two rock
formations are overlaid by glacial drift and other rock formations rang-
ing from a few to several hundred feet in thickness.

CURRENTLY AVAILABLE AGGREGATE INFORMATION

Four recent studies examined the availability of aggregate resources in
the seven-county Metropolitan Area. These were prepared for the DNR,
Mn/DOT, the J. L. Shiely Co.--a local fggregate producer--and the Metro-
politan Council between 1979 and 1983.

The DNR report, Industrial Minerals in Minnesota--A Report on Sand,
Gravel and Crushed Rock, contains a general statewide assessment of

the availability of aggregate resources. The report examines the eco-
nomic aspects of the aggregate industry, related environmental and land
use conflicts and governmental programs and rules that affect the min-
ing of aggregates.

The DNR report identifies and maps the general location and distribu-
tion of potential aggregate resources in the region, primarily sand and
gravel, based on their geologic origin and general knowledge of aggre-
gate mining operations in the area. The report provides no estimates
of the total quantity of potential aggregates in the region. The qual-
ity of aggregate resources is discussed for some deposits, but only in
general terms based on geologic origin.

The report raises the concern that potential aggregate resources are
being lost to urban development. According to the study, 86 percent of
the land with potential sand and gravel resources within 10 miles of
downtown Minneapolis and St. Paul have been encumbered by urban develop-
ment, and 33 and 28 percent at distances of 10 to 15 and 15 to 20 miles

1 See bibliography for complete reference.



respective]y.2 The report is useful in portraying problems with
aggregate mining, but it is of Timited value in protecting the resource
because of the broad brush description of the location and quality of
the resource. .

The second study, Minnesota Aggregate Resource Study Volume II: Report,
was prepared for the Local Road Research Board and Mn/DOT. It provides
an estimate of the volume of permitted reserves and the rate and causes
of depletion of the aggregate supplies in four pilot areas in the state.
Permitted reserves include areas owned or leased by the industry for
which Tocal government permits have been obtained.

Hennepin County is one of the four pilot areas. The volume of per-
mitted reserves in the county and the eight surrounding counties which
currently supply Hennepin are estimated and compared to the potential
demand. The eight counties include the other six metropolitan counties
and portions of Sherburne and Wright to the northwest of Hennepin.

According to the report, the remaining permitted reserves in the
Hennepin County supply area amount to 126 million tons of sand and
gravel and 94 million tons of crushed rock. In addition to this Mn DOT
holds probable and proven reserves of an estimated 1.2 million tons of
natural aggregates. Based on the estimated depletion rate, the report
concludes that the permitted reserves supp1y§ng Hennepin County con-
struction would last another 10 to 12 years.” As in the DNR report,
the Mn/DOT report points to a concern for the continued loss of aggre-
gate resources to urban development, particularly in close-in areas.

The report indicates the general distribution and extent of potential
sand and gravel resources in the nine counties based on the geology of
the area. However, no information as to the potential quantity or qual-
ity of these resources is provided. Potential crushed rock aggregates
are not mapped.

The third study of aggregate resources, Inventory of Regionally Signifi-
cant Aggregate Resources, Twin Cities Metropolitan Area, was prepared
for the J.L. Shiely Co., one of the major producers in the region, by

an author of the Mn/DOT report. The study identifies the general loca-
tion of "regionally significant" aggregate deposits in the "supply
area". The "supply area” includes the seven-county region and portions
of 11 surrounding counties.

2M. Eng and M. Costello. Industrial Minerals in Minnesota: A Status
Report on Sand, Gravel and Crushed Rock. Minnesota Department of
jNatural Resources. 1979.

R. K. Hoagberg and V. Rajaram. Minnesota Aggregate Resource Study
Volume Il Report: Local Road Research Board Minnesota Department of
Transportation. 1981, p. 28.




An aggregate resources map defines 18 regionally significant aggregate
districts. Knowledge of the existing mining operations and the geo-
logic origin of the land features is used to delineate the districts.
No site specific data are presented on the location, volume or quality
of the aggregate. Each of the 18 districts includes areas containing
commercially valuable deposits, as well as areas which may not.

The study identifies other potential sand and gravel resource areas in
the 18-county supply area based on more general geological informa-
tion. No estimates of the potential volumes in these areas are given.

The report concludes that xp to a 10-year supply of permitted aggregate
reserves may be available.

The fourth study was prepared by the Metropolitan Council with the
assistance of the MGS. The report, Aggregate Resources in the Twin
Cities Metropolitan Area, contains a summary of a detailed inventory
of the potential resources, compares the potential aggregate supply
with the estimated demand and evaluates the impact of transportation
costs on the price of aggregate and the cost of construction. The
report also reviews the effect of government land use programs (fed-
eral, state, region and local) on the availability of aggregates.

Potential sand and gravel and crushed rock resources in the seven-
county region were inventoried and mapped using geologic data, county
soil maps and topographic maps. Figures 1 and 2 represent the general
distribution of potential aggregate resource in the region.

The report estimates there are 3.0 billion tons of potential sand and
gravel and 1.6 billion tons of potential crushed rock resources in the
seven-county region (Table 1). Estimates of the potential resources in
each county are also provided, but no estimate of permitted reserves is
indicated. Little data is reported on the quality of deposits
identified. ‘

ESTIMATES OF AGGREGATE RESQURCES IN THE REGION

Approximately 3 billion tons of potential sand and gravel and 1.6 bil-
Tion tons of crushed rock resources are located in the Metropolitan
Area (Table 1). Additional potential resources in the surrounding coun-
ties have only been partially and generally delineated and have not

been quantified. Some of these resources are presently being mined for
markets in the region.

The existing information provides a general data base about the poten-
tial aggregate resources in each of the seven counties. Potential unen-
cumbered deposits of both sand and gravel and crushed rock are mapped,
regional and county volumes are estimated, and the geologic origin and

AR, Hoagberg, Inventory on Regionally Significant Aggregate Resources
Twin Cities Metropolitan Area Mnnesota Minneapolis. 1982. p. 18.
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Wash‘lngton

Dakota

Figure 1. .
GENERALIZED DISTRIBUTION OF MAJOR SAND AND GRAVEL DERPOSITS
IN THE TWIN CITIES METROPOLITAN AREA

m Torrace Sand and Grave!l (mixture of northwest and

northeast sourcs areas)

Des Molnes Lobe and Grantsburg Sublobe Sand and Graval

(northwast source area, mixed with verlable amounta from
northeast source araa)

N Superlor Lobe Sand and Gravel (northeast source area)

Generallzed Urban Land, 1978 (including approved public opan space)

Sources: Minnsaota Geologlcal Survey, Aggraqats Resourses Inventory of tha
Seven-County Mstropolitan Areay Metropolitan Courcil.
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15 230 Miloa

Figure 2. GENERALIZED DISTRIBUTION OF BEDROCK AGGREGATE
SUBREGIONS IN THE TWIN CITIES METROPOLITAN AREA

Gensrallzed Urban Land 1978
(Inciuding approved public open space)

@ Generallized Bedrock Aggregate Subraglions

8ources: Minnesota Geslogleal Survay, Aggragate Resources lnventory of tha
Seven—County Metropolitan Argas Metropolitan Council.
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Table 1
ESTIMATED POTENTIAL AGGREGATE RESQURCES OF THE METROPOLITAN AREA
(in short tons)

Encumbered Potential
Total by Unencumbered Resources
Aggregate Source Resources Land Uses Resources Available
Bedrock
Prairie du Chien
- Significant 765,900,000 396,500,000 369,400,000 277,100,000
- Potentially
significant 2,368,300,000 780,600,000 1,587,700,000 1,190,800,000
Platteville2
- Significant 150,400,000 135,350,000 15,050,000 11,300,000
- Potentially )
significant 362,450,000 167,450,000 195,000,000 146,200,000
Sand and Gravel
Significant 434,400,000 280,650,000 153,750,000 76,900,000
Potentially
significant 7,993,600,000 2,158,000,000 5,835,600,000 2,917,800,000

1 Quantities have been reduced by a 25 percent and 50 percent waste factor

for bedrock and gravel, respectively.

Because of its susceptibility to deterioration upon weathering (primarily
freezing and thawing), Mn/DOT considers Platteville limestone rock to be of
inferior quality and prohibits its use in many types of roadway construction,
such as concrete, aggregate, riprap and some roadway base, drainage or
granular material application.

13



general physical characteristics (depth of overburden, thickness of
deposit, percent of gravel) of individual deposits are identified.
However site specific data is limited. Site specific data as to the
quality and volumes of material present are needed to determine which
deposits are commercially viable. The quality and quantity of the

aggregate determine the costs of mining and processing and will affect
the operator”s decision to buy or lease a particular site.

INFORMATION NEEDS FOR PROTECTION

To determine the suitability of a deposit for protection it is neces-
sary to have basic data about the physical characteristics of the
deposit. The data includes:

- Thickness of overburden

- Thickness of deposit

- Gradation of particles (percent of coarse aggregate) for gravel
deposits

-~ Percent of deleterious material such as shale.

The industry has a need for additional site specific information to
determine the commercial viability of a specific deposit before pur-
chasing or leasing a site. The additional data would include the hori-
zontal extent and thickness of a deposit, the percent of gravel with
depth, soundness, resistance to abrasion, and potential reactivity; the
depth to water table, the distance to use, availability of the site and
highway access.

If local communities were required to protect specific deposits other
types of data would be necessary including quality--relative to other
deposits, the economic feasibility of extraction, the demand or market,
environmental data including depth to water table, the impact of noise,
dust, and vibrations, traffic impacts, impact on vegetation, wildlife
habitat and land use; fiscal/service implications including revenue gen-
erated and service requirements. Additionally, the communities would
need to have information on the interim use potential (until mined) and
reclamation/end use information including the staging/timing of mining,
final elevations or contours and assurance of restoration.

Much of the environmental, traffic, fiscal and reclamation data can be
obtained when a permit application is made for a specific site and the
local community assesses the potential impacts of a new or expanded

mine. The commercial viability of a specific deposit will also change

over time depending on the market so economic data is of short-term
value to a community.

~ COSTS OF ADDITIONAL SURVEYS

The basic data necessary to determine the suitability of a potential
deposit is not always available. Little