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From: Barb and Larry
To: *EQB_Silica Sand
Subject: SE Minnesota water quality
Date: Monday, January 27, 2014 11:51:08 AM


It is urgent that the State of Minnesota promulgate and enforce rules that will prohibit and
prevent the degradation of groundwater and streams in the bluff country.  This unique part
of Minnesota provides habitat for several species of trout that have only survived through
the past efforts of concerned residents, sportsmen and a few far sighted state leaders.  The
remaining natural resources, especially the ground and surface water, has survived many
threats; deforestation, urban sprawl and poor agricultural practices.  Now this special part of
our heritage is threatened again by lack of controls on frac sand mining.  The citizens of the
state value the natural gifts in our region.  We need to place the interests of our present
and future citizens over the interests of those who want to exploit the resource, make as
much money as possible and leave a spoiled and polluted land when they go.  Please enact
strong rules that will protect the lands and waters of this beautiful part of Minnesota. 
Specifically, prohibit mining within a mile of any trout stream or tributary, prohibit mining
that is less than 25 feet from the water table, and set limits on the use of groundwater so as
not to deplete or adversely effect its natural flow.  These and other protections will help to
alleviate some of the negative effects of frac sand mining.  I am a frequent visitor to this
area; I go there to see the bluffs, to hike, to camp, to fish and to enjoy the beauty and the
bounty of this unique region.  I am one of thousands who visit the area each year, spending
money and contributing to the state and local economy.  We can continue to do this
indefinitely if we preserve and protect the environment.  The alternative is to go for the
short-sighted approach of making lots of money for profiteers, providing jobs for a few
years, and leaving the land spoiled, the water polluted and the fish and wildlife decimated. 
There are hundreds, perhaps thousands of examples of where this has happened in other
parts of the country, let’s not let it happen here.
Sincerely,
Larry Ellingson
Bemidji, MN


This email is free from viruses and malware because avast! Antivirus protection is
active.
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From: Katie Himanga
To: *EQB_Silica Sand
Subject: Citizen Comment
Date: Monday, January 27, 2014 11:42:46 PM
Attachments: EQBsilicaComment_Himanga.pdf


Attached.


-- 
Katie Himanga, CF
Heartwood Forestry
Lake City, Minnesota
(651)380-9680
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Citizen Comment



Date: January 27, 2014



From: Katie Himanga, CF
Lake City, Wabasha County, Minnesota



Re: Environmental Quality Board: Tools to Assist Local Government in Planning for and
Regulating Silica Sand Projects, DRAFT December 13, 2013



Local units of government have limited ability to oversee important aspects of mining and
reclamation projects. Most do not have vegetation expertise available on staff. They may not
have any experience with restoration of vegetation on large disturbed sites. Unless they have
ecological training, citizens may not realize that reclamation cannot make a site ecologically
whole.



Page 1, I. Introduction, A. Background



In the third paragraph EQB appropriately encourages LGUs to seek the advice of legal counsel in
connection with the use of the document. It fails to encourage, or even mention, the need for
professional expertise in the areas of natural resources and ecology. LGUs may not recognize that
independent review of proposed plans or oversight of projects is in the best interest of the
community.



LGUs generally have experience working with civil engineers but may not recognize which
aspects of a proposed project are beyond the range of professional expertise of their engineer or
engineering firm. LGUs need to be told that the costs of independent professional review of
projects for natural resources and ecological considerations is appropriate and that the cost of
such review can be assessed to permit applicants just as is done for civil engineering services.



The introduction should include a reminder to the reader that with local control comes local
responsibility. It should go on to give the reader of sense of what local responsibility means in
terms of planning for, permitting and overseeing mining projects that have direct, indirect and
cumulative impacts that go beyond the boundaries of their LGU. Elected and appointed officials
should consider community assets, along with the ecological integrity and visual quality of the
landscape while setting conditions for mining permits. This sort of planning requires long-term
strategic thinking.



Page 82-83, D.3. Reclamation, b. Narrative Description and Background Information



Add information about how an LGU can find the professional support it needs to adequately
review proposed reclamation plans and oversee projects. This needs to include a list of
appropriate qualifications for experts in vegetation, soils, hydrology, landscape architecture, etc.



(First paragraph) Provide examples of areas in southeast Minnesota that have been disturbed by
mining and successfully reclaimed for the uses listed in the document. If there are no examples in
existence, the document should include information about whether or not experts believe the
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particular land use is possible on mined sites. The listed uses are:
• Agriculture
• Forestry
• Natural environment
• Recreation
• Residential
• Industrial.



For residential and industrial use, the document should distinguish between mined sites
immediately adjacent to established urban areas and those in rural areas that lack infrastructure
such as sanitary sewers and wastewater treatment facilities.



(Third paragraph). State specifically that an LGA has the right to limit the footprint of the mining
operation. Such a limit will compel timely reclamation as silica sand extraction moves from one
part of the site to another. Add to the list of bullets:
• Restoration of topography
• Restoration of ecological function to sites that are not immediately able to support



agriculture, forestry, urban development or other planned use.



Page 82-83, D.3. Reclamation, c. List of Silica Sand Project Potential Impacts



Add more information to this section on what soil is, how to move and stockpile it, and how to
keep it healthy while it is held for reuse. Soil structure can be destroyed simply by moving it to a
stockpile. Soil organic matter decreases whenever soil is disturbed.



Page 84, D.3. Reclamation, d. Recommendations, Standards, Considerations



(Second paragraph, second bullet) Describe what is meant by “suitable” and give examples of
land uses that have been successfully put in place after restoration. Since the document
recommends planning for a “condition at least as suitable as that which existed before the lands
were affected by silica sand mining operations” it needs to include a listing of which land uses
are more suitable than others, or information on who’s judgement is to be relied upon in making
this determination.



Page 85, D.3. Reclamation, d. Recommendations, Standards, Considerations, (2)
Assessment of Pre-mining Conditions



(First bullet) Pre-mining conditions should include information about land use within one (1)
mile rather than a half (½) mile.



(Fifth bullet) Soil assessment should include a description of soil composition, structure, level of
compaction, organic matter and other attributes in addition to thickness of horizons.



(Tenth bullet) Add “...including any sites known to the State Historic Preservation Office
(SHPO).”
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(12 /last bullet) State that the vegetation and wildlife survey must be prepared by a professionalth



with appropriate credentials. Define “grass basal cover,” “transects,” and other terms. Describe
appropriate data collection methods or direct the reader to an accepted standard methodology.



(Third bullet under “Paleozoic Plateau” heading). Describe a Natural Heritage Review and how
to secure such a review. Describe benefits of the review and when it is appropriate.



Page 86-88, D.3. Reclamation, d. Recommendations, Standards, Considerations, (3) Mining
Planning



(First bullet, 4  sub-bullet) State that it is always desirable to keep distinguishable soil horizonsth



in separate piles and reclaim in the same sequence. Describe the importance of minimizing soil
structure damage, especially compaction, during soil stripping, storing and replacement
operations. Add information about keeping stockpiled soil healthy by planting an annual cover
crop or a groundcover of native perennial plants and fencing to prevent disturbance and erosion.



(First bullet) Insert an additional bullet and require that applicants state the lowest floor elevation
numerically and relation to an established baseline such as mean lea level (MSL)



(Second bullet). Define “berm” and give examples of how combinations of earthen berms and
vegetation are used for visual screening, dust control, erosion control or other purposes.



(Third bullet, second sub-bullet) Add “forbs” to the description of vegetation (i.e. “such as trees,
shrubs, and native grasses and forbs”).



(6  bullet) Add an additional sub-bullet:th



• Volume of organic matter, such as compost, to be used for reclamation to restore
the pre-mining level of organic matter in the soil.



Page 88-89, D.3. Reclamation, d. Recommendations, Standards, Considerations, (5) Final
Land Use and Proposed Reclamation



Add a suggestion that each LGU establish a minimum level of reclamation that it would find
acceptable in a “worst case scenario,” that being when a mine operator abandons plans for the
intended land use and walks away from the mine. Financial assurance should never be less than
the cost of planning and implementing reclamation to this minimum level, plus the legal costs
associated with intervention on a site that the LGU does not own, plus a substantial contingency.
The minimum level of reclamation should adequately protect water resources. For southeast
Minnesota sites that were Prairie at the time of the Original Land Survey the minimum
reclamation should be securing slopes and establishing a groundcover of native grasses and forbs
including legumes. Sites that were Oak Barrens or Oak Openings should have the same species
plus native shrubs and at least two species of oak trees.



(Sixth bullet) Restate as follows: Stipulate that the seed mix for restoration of grasses and forbs
shall be the applicable Minnesota State Seed Mix or better. The preferred provenance (place
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where seed was collected) is the Subsection in which mining is taking place. Subsections are
described in the Ecological Classification System (ECS) for ecological mapping and landscape
classification in Minnesota. Information about Minnesota State Seed Mixes can be found at
www.bwsr.state.mn.us/native_vegetation/. The mix should match the site well enough that once
established, no applications of nutrients or pesticides are required.



(7  bullet) Restate as follows: Stipulate that the placement of overburden and soil must be inth



original stratigraphic sequence and that soil organic matter should be restored to a level no less
than was on the site prior to mining. Additionally, soil compaction should be no greater than
prior to mining.



(8  bullet) Describe who does the assessment for reclamation completeness and who pays for it.th



An LGA’s responsibility to have a qualified vegetation expert inspect and report on the
completeness of vegetation restoration should be the same as their responsibility to have a civil
engineer inspect and report on the completeness of slope stabilization and other engineering
aspects of the project.



(8  bullet, 1  sub-bullet) Provide information about the methodology to be used, perhaps in theth st



form of a link to the industry-accepted standard.



(8  bullet, 2  sub-bullet) Restate as follows: The number of species present on the site mustth nd



equal or exceed the number of species present in the Minnesota State Seed Mix used for the
project. Only locally native species shall be counted when determining the number of species
present on the site.



(8  bullet, 3  sub-bullet) Restate as follow: Survivorship of tree planting success shall be no lessth rd



than 80% of trees planted. Only live trees that were planted or intentionally seeded and have
reached a height of fifteen feet, a diameter of four inches (measured at 4.5 feet above ground), or
are growing at a rate of at least 12 inches in height per year shall be counted in determining
survivorship.



(8  bullet, 4  sub-bullet). Needs more detail.th th



(8  bullet, 5  sub-bullet) Restate as follows: High walls, cut slopes and depressions shall beth th



eliminated and topography restored in accordance with the reclamation plan.



Glossary



Because this document may be used by elected and appointed officials who may have no
education or training in land use or natural resources, all technical terms need to be defined.



Additional Comments



This reader found neither the Decorah Edge nor the St. Lawrence Edge mentioned in the
document. These significant geological features of the Paleozoic Plateau and their associated
wetlands merit protection for their water quality benefits.
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From: Eric Pierson
To: *EQB_Silica Sand
Subject: Comment on draft tools for LGUs
Date: Monday, January 27, 2014 12:42:36 PM
Attachments: Frac sand MN EQB letter.doc


I also attach my comments and suggestions as a separate Word document.  
Eric Pierson, Wabasha, MN 


Re: Draft tools for local government units
January 27, 2014
 
Thank you for your time and effort so far.  You are on the right track, and I hope you will
carefully consider the following concerns:
 
Please include discussion of performance bonding (including health care cost bonds),
insurance, indemnity and hold-harmless agreements.  This is a significant omission.
 
Please list adopting a total ban as an option.  Also, considering the pace at which the science
is developing, please recommend the use of moratoriums to gain time to obtain more facts.
 
Please discuss zoning (including the district overlay approach) in more detail.
 
The chart at page 116 is a good start on an excellent idea, i.e., showing the range of setbacks
required.  The chart would be more useful to LGUs if it showed when and where the high
and low setbacks were adopted.  For example, if some LGUs required minimal setbacks
years ago when relatively little was known, but more recently, better-informed LGUs require
greater setbacks, this would be helpful to know.  This could be done with footnotes or
hyperlinks.
 
Please mention that LGUs have authority to require ‘no adverse impact’ on ground water
quality.  If LGUs have similar authority with regard to air quality, ground water quantity, or
other factors, please say so. 
 
I understand that MN-DNR has never denied a high-volume well permit in southeast
Minnesota.   If DNR won’t seriously protect ground water quantity, LGUs should know
whether and how they can step in with caps on quantity of groundwater use. 
 
Please discuss LGU options regarding reclamation.  This topic deserves its own section
heading in the table of contents.  Mere grading and sowing grass seed is not reclamation.  I
understand that no mining land has ever been reclaimed so that it can grow a marketable
crop.        
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From: Eric Pierson, 920 Franklin Avenue, Wabasha, MN 55981, Piersoneric222@gmail.com


To: Environmental Quality Board, silicasand.eqb@state.mn.us


Re: Draft tools for local government units 



January 27, 2014



Thank you for your time and effort so far.  You are on the right track, and I hope you will carefully consider the following concerns:



Please include discussion of performance bonding (including health care cost bonds), insurance, indemnity and hold-harmless agreements.  This is a significant omission. 



Please list adopting a total ban as an option.  Also, considering the pace at which the science is developing, please recommend the use of moratoriums to gain time to obtain more facts. 



Please discuss zoning (including the district overlay approach) in more detail. 



The chart at page 116 is a good start on an excellent idea, i.e., showing the range of setbacks required.  The chart would be more useful to LGUs if it showed when and where the high and low setbacks were adopted.  For example, if some LGUs required minimal setbacks years ago when relatively little was known, but more recently, better-informed LGUs require greater setbacks, this would be helpful to know.  This could be done with footnotes or hyperlinks. 


Please mention that LGUs have authority to require ‘no adverse impact’ on ground water quality.  If LGUs have similar authority with regard to air quality, ground water quantity, or other factors, please say so.  



I understand that MN-DNR has never denied a high-volume well permit in southeast Minnesota.   If DNR won’t seriously protect ground water quantity, LGUs should know whether and how they can step in with caps on quantity of groundwater use.  


Please discuss LGU options regarding reclamation.  This topic deserves its own section heading in the table of contents.  Mere grading and sowing grass seed is not reclamation.  I understand that no mining land has ever been reclaimed so that it can grow a marketable crop.        


Please discuss how LGUs can incorporate new knowledge, whether by best available control technology (BACT) or other means.  Our current state of scientific and medical knowledge will soon be outdated.  Frac sand facilities may operate for decades, yet LGUs may be stuck with 2014 standards that will soon seem quaint and naive.   For example, we have data on 10- and 2.5- picometer sized particles, but it is now being proven that ultrafine airborne particulates (down to nanometers) are more hazardous to health than previously thought, back when we lacked the technology to measure ultrafine particles.   This is a problem for fugitive ultrafine silica dust, which is an agitant and may facilitate absorption of diesel particulates through cells in human lungs.   The larger problem is how LGUs can continue to protect their citizens’ health as scientific and medical knowledge advance.  


Please make clear that ambient air quality standards are not self-enforcing, and that LGUs can require continuous monitoring in multiple locations with data streamed in real time to a publicly-accessible site.  Also, please specify that expense of equipment and personnel to monitor air quality should be made the responsibility of the permit holder.  Finally, please make clear that LGUs have the option to use regulatory standards as process control standards.   For example, a silica sand processing facility can be required to adjust in real time to changes in wind speed and direction, number of trucks on the road, etc.  Please make clear that a LGU has authority to immediately shut down a facility for violation. 


Thank you for your careful attention to these concerns.



Eric Pierson







 
Please discuss how LGUs can incorporate new knowledge, whether by best available control
technology (BACT) or other means.  Our current state of scientific and medical knowledge
will soon be outdated.  Frac sand facilities may operate for decades, yet LGUs may be stuck
with 2014 standards that will soon seem quaint and naive.   For example, we have data on 10-
and 2.5- picometer sized particles, but it is now being proven that ultrafine airborne
particulates (down to nanometers) are more hazardous to health than previously thought, back
when we lacked the technology to measure ultrafine particles.   This is a problem for fugitive
ultrafine silica dust, which is an agitant and may facilitate absorption of diesel particulates
through cells in human lungs.   The larger problem is how LGUs can continue to protect their
citizens’ health as scientific and medical knowledge advance. 
 
 
Please make clear that ambient air quality standards are not self-enforcing, and that LGUs
can require continuous monitoring in multiple locations with data streamed in real time to a
publicly-accessible site.  Also, please specify that expense of equipment and personnel to
monitor air quality should be made the responsibility of the permit holder.  Finally, please
make clear that LGUs have the option to use regulatory standards as process control
standards.   For example, a silica sand processing facility can be required to adjust in real
time to changes in wind speed and direction, number of trucks on the road, etc.  Please make
clear that a LGU has authority to immediately shut down a facility for violation.
 
Thank you for your careful attention to these concerns.
 
Eric Pierson








From: Michael Brinda
To: *EQB_Silica Sand
Subject: Sand
Date: Sunday, January 26, 2014 7:35:57 PM


No mining may occur within one mile of any trout stream, spring or perennial
tributary of a trout stream
No mining may occur within 25 feet of the water table
Groundwater use for mining and processing operations should be limited to no
more than one million gallons per year


Thank you.


Michael Brinda
Minneapolis
Sent from my iPad
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From: Richard Contardi
To: *EQB_Silica Sand
Subject: Comment on silica sand mining
Date: Monday, January 27, 2014 10:33:57 AM


I have been following the comments regarding silica sand mining and the regulations proposed for
SE MN.  It looks to me that whatever regulations are imposed there will be no way to ensure that
there will be no adverse impact to this unique area and its recreational resource because of weak
regulations and/or violations. Mining of any kind and its infrastructure (noise, roads, traffic, dust,
pollution, water consumption) will have an adverse effect on the quality of life in the area and an
adverse impact on the rivers and water sources.  There can be no set of rules, regulations, or
procedures that will completely protect the area. In a matter like this, it is not if some disaster or
significant problem when occur will occur, but when.  I trust that all involved in the regulation
decision making on this matter are sincerely trying to balance the business aspect vs. the
environmental/health considerations. Why not take the safe and easy position; completely prohibit
silica mining in this area.
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From: Jack Brown
To: *EQB_Silica Sand
Subject: Silica Sand Mining in Southern Minnesota
Date: Monday, January 27, 2014 8:52:26 AM


To whom it may concern
 
Surely history has shown us (especially in Minnesota) that inadequate precautions to protect land,
streams, water tables and communities from potentially disastrous consequences to precious habitat
and quality of life in this region by uncontrolled mining and forestry operations leads to very costly
cleaning up operations usually at cost to the state and the tax payers in the long run. Sometimes even
to environmental disasters or totally degraded environments.
 
Please stop and think about this issue to ensure that the usual political emotional blackmail about
providing jobs and reviving economies so often used by lobbyists to protect business interests as a very
short term view and take into consideration the real cost and benefit to our communities.
 
It is time we looked at the true benefits compared to the social and economic costs that extend well
beyond the relatively short term business bonanzas and evaluate the business case in full
consideration the total cost to our communities when the resources have been exhausted and who
pays to clean up afterwards or for a possible ecological disaster as so often seen contrary to “expert”
opinion.
 
We ask Minnesota legislators and administrators that they really think about and represent the interests
of the entire Minnesota community before accepting inadequate precautions to protect our communities.
 
Thanks for listening to one mans opinion
 
Jack Brown
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From: derickw@northhike.com
To: *EQB_Silica Sand
Subject: Silica Sand Mining
Date: Sunday, January 26, 2014 8:02:17 PM


To whom it may concern,
 
I have been an active member of trout unlimitedfor many years.   My wife, kids and I have all spent
countless hours into volunteering our time to help restore many of the SE MN streams.  It has now
come to my attention that the silca sand mining standards for protecting groundwater and SE trout
streams are weak or entirely absent. 
 
Minnesota is home to some of the most beautiful places and had abundant wildlife including trout. I
request that the proposed silca sand mining be handled appropriatley to ensure these places and
the wildlife who live in them will be around for generations to come.
 
Please make sure regulations are in place and enforcable so that the silca sand mining does not
deplete or erode our natural resources.
 
Thanks You,
 
Derick White |Principal


Phone:    952-564-4272
Email:     derickw@northhike.com
website: http://www.northhike.com/
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From: Dennis Egan
To: *EQB_Silica Sand; Smyser, Jeff (MPCA)
Cc: "Peder A. Larson"; dennis@eganpublicaffairs.com
Subject: Comments on Draft Model Standards
Date: Monday, January 27, 2014 5:42:35 PM
Attachments: MN Industrial Sand Council Comment on December 13 2013 EQB Document.pdf


Mr. Jeff Smyser
Principal Planner
Minnesota Environmental Quality Board
 
Dear Mr. Smyser
 
Attached please find our revised comments on the Draft Model Standards and Criteria for Silica Sand
Activities from the Minnesota Industrial Sand Council. As we have indicated in the past we stand
ready to help the Minnesota Environmental Quality Board move forward with a document which will
be helpful to local unites of Government when evaluating a local project. In addition, we will forward
a hard copy to your office for your use.
 
Please feel free to contact us for additional feedback or clarification on our positions.
 
Thank you for the opportunity to be engaged in moving this industry forward.
 
Dennis Egan
Executive Director
Minnesota Industrial Sand Council
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MMIINNNNEESSOOTTAA  IINNDDUUSSTTRRIIAALL  SSAANNDD  CCOOUUNNCCIILL  



 
 
January 27, 2013 
 
Jeff Smyser 
Principal Planner 
Minnesota Environmental Quality Board 
520 Lafayette Road North 
St. Paul, MN 55155-4194 
 
Re: Minnesota Environmental Quality Board Draft Tools to Assist Local Governments 
 
Dear Mr. Smyser: 



 
The Minnesota Industrial Sand Council (MISC or Council) appreciates the opportunity to provide 
comments to the Environmental Quality Board (EQB) on its December 13, 2013 document (“Document”) 
produced to fulfill the task described by law: to develop, in consultation with local governments, model 
standards and criteria for mining, processing, and transporting silica sand. MISC is committed to 
promoting safe, environmentally responsible sand mining and processing by developing and adopting the 
highest standards and practices for mining, processing and reclamation.  
 
The Council is committed to fostering safe, environmentally responsible mining operations and promoting 
safe work environments, safe communities and livable wage careers. We ask that the EQB use the 
Document as an opportunity to improve the public discourse by presenting a very clear and factual 
description of how the silica sand mining and processing facilities has been operating in Minnesota, some 
for decades, with no significant negative impacts to human health and the environment. That is the legacy 
of state agency and local government regulation of silica sand facilities.   
 
Existing facilities are well-designed, well-operated and well-regulated under current state and local 
government authorities. They are assets to their communities. They pay taxes, provide jobs and 
generously contribute to the civic affairs of their community. Without significant revision, the current 
Document will be used, as a statement from state agencies, to produce a false impression that silica sand 
projects produce unmanageable risks and inappropriately lead local governments to impose restrictions 
that are neither needed nor reasonable.  
 
Our comments were compiled by MISC members and their advisors with decades of environmental 
review, permitting, operation and reclamation experience in the nonmetallic mining and processing sector. 
That includes very recent experience successfully completing environmental review, local permitting and 
state permitting processes for silica sand mining and processing facilities in Minnesota. We provided 
detailed comments on the previous EQB model standard and appreciate statements from state agency 
commissioners and staff that those comments were useful. We hope that our detailed comments below 
will have a significant impact on the final EQB product.  
 
As a general comment, we appreciate the effort state agency staff committed to gathering a large amount 
of information for the Document. It is very clearly more substantive than the Document distributed in 
September 2013.  
 
Required Document Revisions: 
 
The EQB Document requires very significant revision to present a balanced description of the tools local 
governments should use to plan for and regulate silica sand projects. Local governments and citizens 
need a more complete presentation of Minnesota’s extremely rigorous environmental review and 
permitting processes. To provide that complete presentation, the Document must match descriptions of 
potential risks of silica sand projects with examples of environmental review and regulatory actions that 
have been used successfully to mitigate and avoid those risks.  
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Each section of the Document describing a potential risk from a project should begin with a clear 
description of relevant environmental review requirements and state agency approvals that a silica sand 
facility must obtain and the description of how the potential risk can be addressed in environmental review 
and state agency permitting.  Those environmental review and state agency approval processes are 
thorough and very public, often including public meetings at a location near the facility.   
 
Two Best Tools for Local Government: Environmental Review and Proposer Funding: 
 
The most glaring omission in the EQB Document is the lack of any significant discussion of environmental 
review requirements under the Minnesota Environmental Policy Act and EQB rules. Each item listed in 
the Document Table of Contents must be addressed in every Environmental Assessment Worksheet and 
Environmental Impact Statement for a silica sand project. Environmental review is clearly the most 
important government “tool” to plan for and regulate silica sand projects.  
 
The most important section of the EQB Document should be a thorough description for local governments 
of the existing and new environmental review requirements for silica sand projects. The 2013 Legislature 
added two new mandatory EAW categories for silica sand projects to ensure that an EAW is prepared for 
every significant project. The 2013 Legislature also requires that each silica sand project EAW include 6 
industry-specific analyses to ensure that the issues of most concern are addressed.  
 
The Document must also be revised to describe the second most important tool for local governments 
regulating projects—a policy requiring project proposers to fund the local government activities necessary 
to properly regulate the facility. As just one example, the Jordan Sands project is located in Lime 
Township, which has an ordinance stating that “if State Law or the Planning Board requires an 
Environmental Assessment Worksheet or Environmental Impact Statement, the applicant shall be 
responsible for all costs associated with the Environmental Assessment Worksheet or Environmental 
Impact Statement.” Such a policy ensures that local governments have the resources needed to fully 
analyze a project and make well-informed environmental review and permitting decisions. 
 
State Permitting: 
 
Beyond environmental review, the Document lacks clear descriptions of state agency regulations that are 
specifically designed to address potential ecological and human health risks from silica sand projects. For 
example, the Document contains 18 pages of discussion and recommendations regarding “Air Quality” 
but fails to make clear that nearly every issue described is addressed in the MPCA air quality permit that 
must be issued before facility construction can start.  
 
As described in more detail below, the air quality section must include a clear description of the current 
understanding of risks of silica sand particulate matter emissions from silica sand projects and provide 
examples of provisions in recent MPCA air quality permits to address those emissions. That information is 
critical to local government decisions on the tools the local government could or should use to address 
any air quality concerns.   
 
Bias, Agency Decision Standards and the Trap for Local Governments: 
 
The Document must be revised to eliminate a clear bias against our industry. Several recommendations 
address concerns that are commonly produced by a very large number of commercial and industrial 
facilities in Minnesota. Examples include concerns about diesel engines, facility lighting, traffic, particulate 
matter emissions from facilities and mobile sources, storm water management, operations in shoreland 
areas and floodplains, and water use. Those recommendations are inconsistent with EQB member 
responsibilities and a trap for local governments. 
 
State agency commissioners and other EQB members must reject staff recommendations that are not 
well-supported and the product of reasoned judgment. By that standard, the EQB cannot approve a 
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Minnesota Environmental Quality Board 
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Page 3 
 
document recommending application of standards beyond those already established in state regulations. 
Nor can the EQB approve a document recommending restrictions on single industry when information 
available to the EQB shows that the related risks arise equally from a wide variety of other private and 
public operations. The Document must either be revised to omit those sections or must clearly state, for 
each issue, that the recommended local government action be taken when planning for and regulating all 
facilities. 
 
The EQB must carefully review and revise all recommendations that would be effected through the local 
zoning ordinances and permitting decisions. The EQB is recommending that restrictions be arbitrarily 
imposed only on the silica mining industry. If implemented as described, LGU application of unnecessarily 
restrictive local standards only to silica sand facilities without any rational basis in science or fact is 
unreasonable, arbitrary, and capricious.  
 
The EQB must address this issue throughout the Document. It is insufficient to provide 164 pages of 
recommendations to local governments, most with insufficient support to withstand scrutiny, and then 
state in a single paragraph that “this document does not represent legal advice or legal opinions” and 
recommend that local governments obtain legal advice.1 The draft Document is a trap for LGUs, 
suggesting recommendations without sufficient support that will encourage unlawful ordinance and permit 
decisions.  
 
Exceeding the Legislative Directive: 
 
The Document must be revised to match the legislature’s direction to EQB. The statutory directive to 
develop the Document requires the EQB to develop standards and criteria for “mining, processing, and 
transporting silica sand.” That law defines “silica sand:” 
 



"Silica sand" means well-rounded, sand-sized grains of quartz (silicon dioxide), with very little 
impurities in terms of other minerals. Specifically, the silica sand for the purposes of this section is 
commercially valuable for use in the hydraulic fracturing of shale to obtain oil and natural gas. 
Silica sand does not include common rock, stone, aggregate, gravel, sand with a low quartz level, 
or silica compounds recovered as a by-product of metallic mining.2 
 



The Document must describe how state agency analysis and recommendations were developed to 
address issues arising solely from silica sand as defined in law. The Document must be revised 
throughout to exclude from its recommendations all facilities that mine or process common rock, stone, 
aggregate, gravel, sand with a low quartz level, or silica compounds recovered as a by-product of metallic 
mining. 
 
Themes for EQB Analysis: 
 
We submitted comments to EQB on the September 2013 EQB that included general themes. Those 
themes are equally important for revision of your current Document.  
 
First, State and local rules in place today are the product of decades of state and local regulation of 
thousands of nonmetallic mining and processing facilities in Minnesota. The best sources for model 
standards and criteria are recent state agency permitting decisions, existing local ordinances and recent 
permitting decisions by local governments. The Document in many places reflects deference to demands 
of interest groups committed to opposing silica sand projects rather than reflecting recent state agency 
permitting decisions and consultation with local governments as required by the legislature. 
 



                                                            
1 Environmental Quality Board Tools to Assist Local Government at 2 (December 13, 2013 Draft).  
2 Minnesota Statutes Section 116C.99 subd. 1(d). 
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Second, land use and zoning decisions are legislative and police powers of local governments that are 
most appropriately established and administered by local governments. The MISC was heavily involved in 
legislative deliberations regarding the EQB’s task and consultation with local governments was a priority 
during those deliberations. We see no evidence of significant local government input into the draft 
document.  The EQB’s guidance to local governments to assist them in making land use and zoning 
decisions must emphasize that the EQB lacks the knowledge and expertise to set standards for local 
governments 
 
Third, the Document lacks sufficient information for each recommendation describing why it is needed 
and why it is reasonable. We understand that the EQB process to produce a final Document is not a 
rulemaking process subject to the Administrative Procedures Act (“APA”). Nevertheless, the EQB and 
member agencies must recognize that many of the LGU’s will rely on the Document in the same manner 
that they rely on documents produced under the rulemaking process. In addition, they owe the public a 
process that removes any concern that the EQB’s decisions are arbitrary and without any technical basis. 
The EQB is proceeding outside the requirements of the APA but should, as a state agency, respect the 
state policies incorporated in APA requirements.  
 
The state agency recommendations developed for the EQB Document must be based on applicable state 
agency rules promulgated through the APA process to the fullest possible extent. If an EQB 
recommendation varies from state rules on the subject, is not founded on any state rule provision, or is 
not based on a common provision in existing local ordinances, the EQB must provide a detailed 
statement describing the evidence and reasoning the EQB is relying on to justify it. Such statements will 
provide the local governments, the public and industry with confidence that the standard or criteria is the 
product of reasoned judgment.  
 
The detailed MISC comments below are grouped into four categories, addressing: environmental review, 
proposed air and water standards, and the existence of effective local regulations. 
 



GENERAL COMMENTS 
 
A. THE MOST IMPORTANT “TOOL” FOR LOCAL GOVERNMENTS IS ENVIRONMENTAL REVIEW 
 
The “Tools to Assist Local Governments” section of the EQB Document must begin with a description of 
environmental review, unquestionably the most important tool for local governments in planning for and 
regulating silica sand projects. No two silica sand projects are alike and the potential risks to human 
health and the environment from silica sand projects will vary significantly based on the location of the 
projects, the types of operations occurring and the design of those operations.  
 
The environmental review process is designed as a tool to assess the risks from a project and produce 
the information needed to ensure that a project is properly designed and operated to address them. As 
described in EQB’s guidance document, the environmental review process as “an information gathering 
process to help government units with permitting authority over a project make better-informed 
decisions.”3  
 
The tool is particularly useful for local governments following the 2013 Legislature’s action to require an 
EAW for every significant silica sand project and mandate that each EAW include very specific types of 
analysis addressing the issues of most significant public concern. The legislation is the product of 
discussions between a variety of parties including state agencies, the Council, environmental advocacy 
groups and legislators and was adopted after significant legislative committee discussion.  
 
All parties involved were focused on establishing proper mandatory thresholds to ensure that 
environmental review will be required for the projects that might have the potential for significant 



                                                            
3 Guide to Minnesota Environmental Review Rules at 4 (May 2010). 
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environmental effects. And most importantly the new information requirements for the mandatory EAW’s 
were very widely supported by all parties in the process.  
 
The 2013 Legislature created two new categories of silica sand projects that are required to undergo 
environmental review.4 An EAW must be prepared for a silica sand project which “excavates 20 or more 
acres of land to a mean depth of ten feet or more during its existence.”5 The local government is 
responsible for preparation of the EAW.  
 
In addition, an EAW must be prepared for any silica sand project where silica sand is stored or processed 
if the project is “designed to store or is capable of storing more than 7,500 tons of silica sand or has an 
annual throughput of more than 200,000 tons of silica sand and is not required to receive a permit from 
the Pollution Control Agency.” The MPCA is responsible for preparation of the EAW. This mandatory 
EAW category was created to ensure that any significant storage and processing facility that does not 
require an MPCA air quality permit will be analyzed through the EAW process. 
 
The 2013 Legislature also mandated that the EAWs include information on six industry-specific topics-6 : 



 a hydrogeologic investigation assessing potential groundwater and surface water effects and 
geologic conditions that could create an increased risk of potentially significant effects on 
groundwater and surface water; 



 for a project with the potential to require a groundwater appropriation permit from the 
commissioner of natural resources, an assessment of the water resources available for 
appropriation; 



 an air quality impact assessment that includes an assessment of the potential effects from 
airborne particulates and dust; 



 a traffic impact analysis, including documentation of existing transportation systems, analysis of 
the potential effects of the project on transportation, and mitigation measures to eliminate or 
minimize adverse impacts; 



 an assessment of compatibility of the project with other existing uses; and 
 mitigation measures that could eliminate or minimize any adverse environmental effects for the 



project. 
 
The EQB Document should include a section dedicated to providing a clear explanation for local 
governments regarding how each of these tools included in a silica sand project EAW will be used by 
state agencies and might also be used by local units of government. In addition, each section of the EQB 
Document must also be revised to reference use of the environmental review “tool” to address each topic 
in Part II of the Document, including specifically:  



 Revision of the air quality section of the Document to reference the required “air quality impact 
assessment that includes an assessment of the potential effects from airborne particulates and 
dust” and describe how that information will be used by state agencies and might also be used by 
local governments.  



 Revision of the water quantity section to reference the requirement that an EAW include 
“hydrogeologic investigation assessing potential groundwater and surface water effects and 



                                                            
4 Minnesota Statutes Section 116C.991. The 2013 Legislature directed the EQB to amend its rules to 
consider whether the temporary mandatory categories should remain part of the environmental review 
requirements for silica sand projects and whether the requirements should be different for different 
geographic parts of the state. The Council supports amending EQB environmental review rules to include 
the temporary mandatory EAW categories and the related information requirements in those EAWs that 
were created by the legislature.  
5 For comparison, EQB rules provide that other nonmetallic mineral mining projects require an EAW for 
projects which excavate 40 or more acres of land to a mean depth of ten feet or more during its 
existence. Minnesota Rules 4410.4300, subp. 12(B).  
6 Minnesota Statutes Section 116C.991. 
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geologic conditions that could create an increased risk of potentially significant effects on 
groundwater and surface water” and, for a project with the potential to require a groundwater 
appropriation permit from the commissioner of natural resources, “an assessment of the water 
resources available for appropriation” and describe how those tools will be used by state 
agencies and might also be used by local units of government.  



 Revision of the transportation section to reference the “traffic impact analysis” that will be 
prepared for the EAW and describe how that tool can be used by local governments. 



 Revision of the “Considerations for Setbacks and Buffers” section to reference the EAW 
“assessment of compatibility of the project with other existing uses” and describe how that tool 
can be used by local governments.  



 
The EQB Document should also provide a clear explanation for local governments of how the EAW “tool” 
is used to analyze each of these additional issues that must be addressed in every EAW: 



 Project location and description; 
 Cover types;  
 Permits and approvals required;  
 Cumulative potential effects;  
 Land use;  
 Geology, soils and topography/land forms (including sinkholes, shallow limestone formation and 



karst conditions);  
 Water resources including 



o surface water 
o trout streams 
o groundwater 
o wellhead protection areas 
o springs 
o seeps 
o nearby wells 
o wastewater 
o stormwater 
o wetlands 
o water appropriation 
o surface waters  



 Contamination/Hazardous Materials/Wastes;  
 Fish, wildlife, plant communities, and sensitive ecological resources (rare features);  
 Historic properties;  
 Visual impacts;  
 Air (including stationary source emissions, vehicle emissions, dust and odors);  
 Noise;  
 Transportation;  
 Other potential environmental effects. 



 
As stated previously the Council believes it to be a glaring omission that the Document does not begin 
with a robust discussion about environmental review.  It is one of the most valuable and comprehensive 
tools available to decision makers.  Many times environmental review becomes an iterative process which 
better informs the public, the decision makers as well as the project proposer.  The entire process 
generally leads to better project for the entire community.   
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B. COMMENTS ON AIR QUALITY 
 
General Comments: 
 
This section of the Document must be supplemented to properly address the existing state regulations or 
state regulatory authority that can be relied upon by the LGUs to address and/or mitigate the potential 
issues associated with air quality.  



To help LGUs understand how silica sand facilities can be properly regulated, the air quality section 
needs to begin with a thorough and balanced discussion of the federal and state air permitting process 
that silica sand mining and processing facilities are subject to. This section should be inserted at the 
beginning, directly after “a. Description of silica sand project concerns,” with the new section, 
“b. Description of current regulations and permitting authority added.”  



The introduction should provide a concise statement that all of the air issues discussed in this section are 
addressed by the MPCA in the air permit for the facility. This statement should be followed with a 
summary of existing state air quality regulations that are designed to mitigate air quality concerns to 
protect human health and the environment and a discussion of the MPCA air permit process that silica 
sand mining and processing facilities are subject to, including significant opportunities for public 
comment.  



This section should make it clear to LGUs that air quality regulatory responsibilities including preparing 
draft and final air permits, holding public meetings, imposing monitoring obligations, approving fugitive 
dust control plans and requiring regular compliance reporting, are the duties of the MPCA. Any 
recommendation by the EQB to LGUs to regulate air emissions in the local land use permits for facilities 
that are subject to an air permit is not justifiable.  



Many industries in Minnesota require MPCA air permits in order to operate, and no state agency has 
suggested that local governments regulate air emissions as part of their local land use permits. This 
Document needs to make it clear that LGUs can depend on the MPCA to fulfill this duty and that LGUs 
should participate in the MCPA air permitting process and encourage local citizens to do the same.   



It should also be made very clear to an LGU utilizing this Document that the ambient air monitoring study, 
which can be used to show compliance with the ambient air monitoring standards, is part of the MPCA’s 
air permit. LGUs would only need to include air monitoring studies for projects that are not subject to a 
state air permit.  



An explanation of respirable Crystalline Silica (PM4 Silica) regulation should be included in this section as 
well. In July 2013, the Minnesota Department of Health (MDH) established a chronic Health-Based Value 
(HBV) for PM4 Silica. A chronic HBV is the concentration of a chemical (or a mixture of chemicals) that is 
unlikely to cause an adverse health effect to the general public when exposure occurs daily throughout a 
person's lifetime.  



Ambient air PM4 Silica monitoring associated with silica sand mining and processing operations in 
Wisconsin and Minnesota conducted to date, indicate that PM4 Silica ambient air levels at locations 
around silica sand mining and processing facilities are well below the MDH Health Based Value for 
respirable crystalline silica of 3ug/m3. Best management practices implemented at facilities to control 
fugitive dust and occupational exposures to on-site workers also minimize crystalline silica emissions and 
the potential for non-occupational ambient air exposures.  
 
We suggest that the following language, presented in italics, which is a summary of the existing 
regulations and air permit program, be included at the beginning of a new section “b. Description of 
current regulations and permitting authority:”  
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The Minnesota Pollution Control Agency (MPCA) is responsible for air quality permitting in Minnesota 
under the federal Clean Air Act and state laws and regulations. It is authorized to oversee permitting and 
regulation through implementation of the following rules including:  
  



1. Minn. R. Chapter 7009 Ambient Air Quality Standards;  
 
2. Minn. R. 7011.0110 Visible Emission Restrictions for New Facilities;  
 
3. Minn. R. 7011.0735 Standards of Performance for Industrial Process Equipment; 
 
4. Minn. R. 7011.3350 Standards of Performance for New Nonmetallic Mineral Processing Plants; 



and  
 
5. Minn. R. 7011.0150 Preventing Particulate Matter from Becoming Airborne. 



 
I. Minn. Rules Chapter 7009, Ambient Air Quality Standards: 



 
These rules establish primary and secondary ambient air quality standards. Primary standards mean 
levels established to protect the public health from adverse effects. The adverse effects that the 
standards are intended to protect against include acute or chronic subjective symptoms and 
physiological changes that are likely to interfere with normal activity in healthy or sensitive individuals 
or to interfere unreasonably with the enjoyment of life or property. Secondary standards mean levels 
established to protect the public welfare from any known or anticipated adverse effects, such as injury 
to agricultural crops and livestock, damage to or deterioration of property, annoyance and nuisance of 
persons, or hazards to air and ground transportation.  
 
There are currently three ambient air quality standards and one health based value that are 
specifically applicable to ambient air near silica sand facilities. These include ambient air quality 
standards for fine particles (PM2.5), total suspended particles (TSP), and particulate matter (PM10.) 
These standards have been established by the MPCA to apply to all sources of emissions. 
They are applied uniformly to all industries in general.  



 
In addition, the Minnesota Department of Health (MDH) has established a chronic HBV for PM4 Silica 
of 3ug/m3 for MPCA use in regulating silica sand facilities. The MDH defines an HBV as “the 
concentration of a chemical (or a mixture of chemicals) that is likely to pose little or no risk to human 
health.” The HBV is a “chronic” standard, utilizing the same methodology established in the Health 
Risk Value Rules (Minn. Rules 4717.8000). These methods used to establish the PM4 silica standard 
determine an average annual concentration in the ambient air that protects against adverse health 
risks to individuals exposed on a daily basis over a lifetime.  
 
Silica itself is not a hazardous material. Silica, commonly known as quartz, is an abundant mineral 
found on beaches, sand dunes, and in almost all rock formations. What makes respirable PM4 silica 
potentially harmful is the size of the particle. PM4 silica includes only microscopic particles that are 4 
microns or less in diameter. The creation of these fine particles is generally associated with specific 
industrial processes that break individual grains of sand; such as sand blasting, rock cutting and 
grinding. One of the primary goals of silica sand mining and production for hydraulic fracturing is to 
maintain the integrity of each sand grain. Only limited crushing is utilized as needed to break 
individual and grains apart from one another. The sand grains themselves are not crushed or 
subjected to grinding processes that can result in the breaking of individual sand grains.  
  
It is anticipated that the MPCA will be studying this issue in the upcoming rulemaking process to 
determine whether or not the state should adopt an ambient air standard for PM4 Silica. The decision 
will be based on review of properly gathered scientific data before adopting an ambient air standard 
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that will undoubtedly have an impact on agricultural and construction industries and LGUs with gravel 
surfaces roads. 
 



II.  Minn. Rules Chapter 7011, Standards for Stationary Sources: 
 
These rules are intended to improve air quality by promoting, in the most practicable way possible, 
the use of energy sources and waste disposal methods which produce or emit the least air 
contaminants consistent with the agency's overall goal of reducing all forms of pollution. The 
standards that have been established by the MPCA apply to all stationary sources. They are 
applied uniformly to all industries in general.  
 



III.  MPCA Air Permit:  
 



An air permit is a legal document that describes how a facility is meeting federal and state air quality 
regulations. It contains legal conditions that are enforced by both the state and federal governments 
to minimize the impact of the air emissions from any given facility. An air permit contains information 
on all potential stationary sources of air pollution at a facility. In general, facilities that have the 
potential to emit (also known as PTE) any regulated pollutant, in greater than specific threshold 
amounts, must obtain a total facility permit. These threshold amounts that have been established 
apply to all sources of emissions. They are applied uniformly to all industries in general. Air 
quality permits contain both state and federal requirements. 
 
In addition, under current law all significant silica sand projects will undergo environmental review, 
MPCA air permits often include restrictions and monitoring requirements that go beyond the state and 
federal rule requirements to address and mitigate potentially significant environmental effects that 
arise during the environmental review process.  
 
State and federal rules include standards for the amount of fine dust particles (less than 10 microns in 
size) allowed in the air around us. The MPCA includes limits on the release of particulate matter in its 
air emissions permits for the kinds of facilities that have a potential for releasing particulates from 
stacks. The permits also require dust control measures to control the amount of dust produced from 
sources other than stacks including stockpiling, loading, and unloading activities. All industries, 
including: aggregate operations, grain elevators, and other materials-handling facilities must meet 
rule and/or permit conditions to limit dust. Silica sand mining and processing facilities are no 
exception. Under Minnesota Rules, no one is allowed to cause avoidable amounts of dust to become 
airborne.  
 



Specific Comments: 



I. Page 11-12: A.1. Air Monitoring and Data Requirements  



The following are suggested edits to specific bodies of text necessary to eliminate bias:  



(1) Page 11: Section b. Narrative Description, Background Information, Potential Impacts 



In response to community concern regarding the potential air quality impacts resulting 
from increased mining, processing, and transport of silica sand in Minnesota, this section 
was written to help LGUs understand facilitate air quality assessments associated with 
silica sand projects. in impacted communities. The MPCA routinely collects air monitoring 
data for broad geographic areas, but also has required some silica sand facilities to 
collect property line monitoring data. The MPCA has made this air quality monitoring data 
available on its website. 



(2) Page 12: Air pollution assessment methods:  
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This Document will focus primarily on options for conducting ambient air quality 
monitoring to assess the community level air quality impacts of silica sand mining. It is 
expected that this document could inform the plan for a site-specific air monitoring study. 
A silica sand facility The MPCA will initiate the planning and monitoring process for any 
facility that requires an MPCA air permit. For other facilities, the or an LGU may initiate 
thea planning and monitoring process if it believes that a facility has the potential to 
cause air quality impacts. This issue will be addressed in any environmental review of a 
project. Regardless of who initiates the planning and implementation, the MPCA should 
be involved early on in the process. The MPCA has, and will continue to do the following: 
(1) review and issue an air permit, as may be required by law, provide technical 
assistance to LGUs regarding air monitoring issues, (2) review and approve an air 
monitoring plan, (3) review the data, (4) host the data through its website, and (5) perform 
audits of monitoring equipment. In addition, the MPCA will work with the LGU to provide 
information regarding air quality and air monitoring issues that are incorporated into the 
state permit.  



II. Pages 12-22: Planning an air monitoring study 



The initial part of this section should state that the MPCA oversees the air monitoring plan, the LGU 
should defer to the MPCA with respect to air permitting, including monitoring. The very first monitoring 
objective should be to determine if the site is operating in compliance with the ambient air standards that 
have been established by the state to protect the health, safety and welfare of the citizens including 
chronic and acute impacts to both healthy and sensitive populations. These are standards that apply to all 
industries.  



This section should be revised to remove specific recommendations such as the type of monitor to utilize. 
If an air permit is required, the MPCA must approve the monitoring plan as part of the air permit. The plan 
will contain all of the specific detail of the required monitoring program. If an air permit is not required, the 
MPCA will assist the LGU by reviewing and approving the monitoring plan. MPCA rules change over time, 
technology changes over time, etc. What the MPCA may recommend today may change in the future as 
additional data becomes available from monitoring programs in MN, WI and other states, or as state and 
federal rules are revised.  



III. Pages 19-20: Crystalline Silica 



General Comments: 
 
This section should include the following factual information with respect to the potential risk of crystalline 
silica from non-metallic mineral mining and processing facilities:  
  
Some public concern regarding ambient levels of PM4 Silica has arisen because there has historically 
been a lack of a standard, lack of background data, lack of data on potential emissions from silica sand 
facilities, and lack of a standard monitoring technique. In response, state agencies in Minnesota and 
Wisconsin have worked with the industry and produced industry-funded ambient air monitoring programs 
and PM4 Silica monitoring as a provision is their air permits. 
 
Ambient air PM4 Silica monitoring associated with silica sand mining and processing operations in 
Wisconsin and Minnesota gathered to date indicates that PM4 Silica ambient air levels at locations 
around silica sand mining and processing facilities are well below the MDH chronic HBV for respirable 
crystalline silica of 3ug/m3. This standard, which is an average annual concentration in the ambient air, is 
designed to protect individuals exposed to PM4 silica on a daily basis over a lifetime. Best management 
practices implemented at facilities to control fugitive dust and occupational exposures to on-site workers 
also minimize crystalline silica emissions and the potential for non-occupational ambient air exposures.  
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Wet processing of sand results in an even greater reduction in the potential for PM4 Silica emissions 
because the washing and sizing process is explicitly designed to remove particles that are 150-300 
microns and smaller in size. Therefore the majority of PM4 Silica (which is 4 microns in diameter or 
smaller) has been removed from wet processed sand. Testing of washed sand stockpiles indicates that 
less than 0.002% of the material contains particles that are -400 mesh (37 microns or less).  
 
Monitoring results to date from silica sand mining and processing facilities in Minnesota and Wisconsin 
indicate that these facilities are not significant contributors to ambient crystalline silica levels. The data 
available to date from Minnesota’s and Wisconsin’s PM4 Silica monitoring programs must be summarized 
and presented in this Document so the LGUs can base their land use decisions on factual information.  
 
(See tables on following page)
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Source: EOG Resources, Inc. Ambient PM4 Crystalline Silica, John Richards, PhD, PE Air Control 
Technologies (Nov. 12, 2012). 
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Source: http://www.pca.state.mn.us/index.php/air/air-quality-and-pollutants/air-pollutants/silica-sand-
mining/air-monitoring-data-at-minnesota-silica-sand-facilities.html 
 
 



SHAKOPEE SANDS, SCOTT COUNTY, MN
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In order to provide meaningful assistance, the EQB Document must be revised to help LGUs and the 
public to understand that the same best management practices used to control fugitive dust also control 
PM4 Silica. To ensure both permit compliance and compliance with state and federal ambient air 
particulate matter standards at silica sand facilities, air permits issued by the MCPA for silica sand mining 
and/or processing facilities include a fugitive dust control plan, as well as an ambient air monitoring plan. 
All of the recently issued air quality permits in Minnesota for silica sand operations require an air 
monitoring plan for Total Suspended Particulates (TSP), PM10, and PM4 Silica.  
 



IV. Page 22-24: c. Recommendations, Standards, Criteria and Considerations 
 
General Comments:  
 
This section should be revised to describe what an MPCA air quality permit and monitoring plan will 
address. The MPCA has just begun the legislatively-mandated process to adopt new air quality rules 
related to silica sand particulate matter. The MPCA rulemaking and ongoing permitting will include MPCA 
reviews and approval of all of these plans, including application of relevant developments within this 
dynamic field. As rules go through a revision process, as new technologies are developed for ambient 
crystalline silica measurement methods, as new data is collected, specific recommendations, such as 
those included by the EQB in this section, can easily become outdated or irrelevant.  



The EQB should not attempt to describe the specific components of an air monitoring plan. The 
environmental review and air permit processes are the LGUs’ best tools to determine appropriate 
monitoring requirements that are developed on the basis of the site specific data gathered in these 
processes. The EQB should emphasize the importance of the environmental review process and the 
MPCA’s expertise in the air permitting process to determine the specific contents of an air monitoring plan 
such as, what to monitor, when to monitor, how often to monitor, types of monitoring equipment, or 
appropriate test methods.  
 
The recommendations that the EQB presents in this section are all outside of the standards adopted by 
the U.S. Environmental Protection Agency and MPCA. Yet the Document does not include any credible 
statement describing the need for the standards or their reasonableness. With these recommendations, 
the EQB completely ignores the environmental review process and the MPCA’s air permitting process 
that is undertaken to develop meaningful monitoring plans that protect the health welfare and safety of a 
community.  
 
Specific Comments:  



(1) Page 23: What to Monitor 



The EQB Document should make clear that the determination of “what to monitor” at a silica sand facility 
must be made according to MPCA standards and as the result of environmental review. It is inappropriate 
for state agencies, through the EQB, to suggest otherwise. State regulatory agencies should clearly reject 
statements that monitoring should occur at “a mine of any size” and at “every silica sand project involving 
processing" and at “every silica project involving over-the-road transportation.” In each case, responsible 
regulatory decisions require an analysis of the level of activity that creates a concern and an analysis of 
the concerns to be addressed.  



In addition, MPCA is responsible for imposing monitoring requirements in a permit that are approved only 
after opportunities to comment by project proposers and the public. The EQB recommendations contain 
no similar requirements. As just one example, transportation facilities throughout Minnesota are not 
subject to PM2.5 monitoring. The recommendation that arbitrarily singles out only those trucks carrying 
silica sand is unreasonable, unwarranted, and simply not justified.  
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(2) Page 23: When to Monitor 



The EQB Document should make clear that the determination of “when to monitor” at a silica sand facility 
must be made according to MPCA regulations and the result of environmental review. It is inappropriate 
and improper for state agencies, through EQB, to suggest otherwise. State agencies have no basis to 
support a recommendation of a pre-construction monitoring period of 1 year. No such requirement 
currently exists in any MPCA rule or policy for any industry in Minnesota and it is inappropriate for state 
agency staff to suggest such a requirement be implemented by local governments. The recently issued 
state air permits for the Tiller, Jordan Sands and Shakopee Sands do not require preconstruction 
monitoring. If the ambient standards were written so that a facility were not allowed to increase emissions 
a certain percent above background, background monitoring would be justified, however, background 
levels are not necessary to determine compliance once a facility is operational. This recommendation is 
unreasonable, unwarranted, and simply not justified. Further, it is not supported by any scientific or 
factual analysis by MPCA, the state agency responsible for air emissions permitting.  



The time and expense of obtaining an air permit and approval of the monitoring plan is already extensive. 
Equipment specific information is required so that the application cannot begin until the project is well into 
the design development stage. The cost of air permitting is significant that the permitting process is 
typically not started until the environmental review process is near completion. This allows a project 
proposer to have reasonable assurance that environmental review does not identify a potential for the 
project as proposed to cause significant environmental impacts that cannot be mitigated and reduces the 
risk of having to amend the air permit application. The time to obtain an air permit is lengthy with 
turnaround times of 9-10 months or more. This recommendation is presented without justification and 
would add another 12 months of delay to operations after local approval during which the Project sits idle 
waiting to collect background data. The state monitoring sites coupled with an upwind/downwind 
monitoring station setup at individual silica sand facilities is able to simultaneously capture background 
data to assess the overall contribution of the facility to ambient air quality throughout site operations and 
this one year time delay is unreasonable, unwarranted, and simply not justified.  



The specific time frame of post construction monitoring data should also be left out and determined in the 
individual air permitting process. Air permits that have recently been issued by the MPCA (Shakopee 
Sands, Tiller, and Jordan Sands) varied from a monitoring period of 12 months to 3 years. These permits 
were issued by the MPCA after they determined that the length of post monitoring construction was 
sufficient to determine regulatory compliance and to be protective of the health, safety and welfare of the 
community. The determination of the length of a monitoring period is an MPCA duty and does not belong 
within a local land use permit. If monitoring periods are to be included in the recommendations, then there 
also needs to be included a statement of why the specific time period is needed and why it is considered 
reasonable, warranted, and justified.  



(3) Page 23: How Often to Monitor 



The use of semi continuous or continuous monitors is not justified. Continuous or semi continuous 
monitors are not required to obtain data that verify compliance with state standards. The MPCA and 
project proposer should determine the best methods and types of monitors available that adhere to 
federal EPA standards as part of the air permit process. The EQB should not be so prescriptive in their 
recommendations, but rather acknowledge that details such as how often to monitor is a component of 
the air monitoring plan and that is an MPCA responsibility.  
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V. Pages 24-29: A.2. Dust control and containment of sand 



(1) Page 24:  



a. Description of Silica Sand Project Concerns: 



The statement in this first paragraph should be stricken. “In general, all processes after the mining 
process should be enclosed. “ (Further explanation provided under processing below)  



b. Recommendations, Standards, Criteria, Considerations. 
 
This section should begin with a short description for LGUs of the MPCA air quality permitting process to 
produce a fugitive dust plan for facility.  



(2) Page 25: Mine Haul Roads within a Silica Sand Facility 
 
This section should clarify that any paved roads within the property would not be subject to daily 
application of water. 
 
The specifics of how often to apply water, rates etc., should be removed and preparation of a fugitive dust 
control plan should be referenced as part of the MPCA air permitting process. The fugitive dust control 
plan, reviewed and approved by the MPCA, include details of dust control methods, application rates, 
frequency, testing and record keeping. This Document should describe to LGUs that the air quality 
permits recently issued for the silica sand facilities in Minnesota (Shakopee Sands, Tiller and Jordan 
Sands) all include a fugitive dust control plan and LGUs should defer to the duty of the MPCA to review 
and approve this plan. The contents of the fugitive dust control plan do not belong within a local land use 
permit.  
 



(3) Page 25: Processing 
 
The Document contains a general recommendation that all processes after the mining process should be 
enclosed. This encompasses washing cleaning crushing filtering drying sorting and stockpiling sand. This 
recommendation lacks any scientific foundation; it is impractical and not feasible from an operating 
standpoint. In fact, the MPCA has issued multiple air quality permits in recent years for silica sand 
facilities without any such requirement. MPCA permitting decisions show that current best management 
practices are effective in controlling fugitive dust. Potential fugitive dust emissions from a wet processing 
plant are typically negligible, and potential fugitive dust emissions from wet processed sand stockpile with 
adequate moisture content are typically negligible. Crushing and screening operations with spray bars or 
other fugitive dust controls are proven methods for controlling fugitive dust from these processes.  



The lack of foundation and apparent bias for this EQB recommendation is extremely troubling. All ambient 
air quality data collected to date for both the Shakopee Sands mining and processing facility and the Tiller 
North Branch processing facility, (see summary graphs on following page), as well as from sand mining 
and processing facilities located in Wisconsin, indicate that the current best management practices 
utilized as standard industry operating procedures, effectively control fugitive dust emissions from sand 
stored outside of enclosures. Analysis of monitoring data for PM10 indicates that these sites are 
operating substantially below the MPCA ambient air standard. Although the results are preliminary as a 
longer period of monitoring is required to complete the analysis, there is still over a years’ worth of 
operating data for the Shakopee Sands mining and processing facility and 11 months of data for the Tiller 
processing facility. Both of these facilities include outdoor operations and stockpiling of sand. The 
Shakopee Sands facility also includes outdoor processing, crushing, screening, and wet processing of 
sand.  



Fugitive dust emissions can be controlled from all types of processing and stockpiling activities. This is 
especially feasible to accomplish at a wet processing operation that is not enclosed. Stockpiles of washed 
and sized sand have fine particle sizes removed from them and they have a sufficiently high moisture 
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content which eliminates them as a potential source of fugitive dust. The EPA’s AP 42 Compilation of Air 
Pollutant Emission Factors Figure 11.19.1-2 provides PM emission factors for industrial sand and gravel 
wet processing and indicates control efficiencies of up to 90-95 percent for transfer points and stockpiles. 
Processing, storage, and transfer of dried sand is the only part of the facility that should be subject to 
enclosure and venting requirements.  



Dry plants typically operate year round whereas the removal or mining of sandstone and the wet 
processing operations typically occur seasonally due to winter freeze up. This requires that enough 
material is mined and wet processed during the non-freezing months to feed the dry plant year round. 
The size of the winter feed stockpile far exceeds the volume that would be feasible to place into a 
building.  



 



Source: Trinity Consultants 
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Source: http://www.pca.state.mn.us/index.php/air/air-quality-and-pollutants/air-pollutants/silica-sand-
mining/air-monitoring-data-at-minnesota-silica-sand-facilities.html 



For mining operations where the sandstone resource is located below the water table, the only feasible 
way to wet process and stockpile all materials within buildings is to fully dewater the sandstone to be 
mined so that mining can occur throughout the winter months. It possible the potential adverse impacts 
associated with fully dewatering the sandstone deposit to be mined will outweigh the risks of processing 
and stockpiling sand outside of a building, as long as proper best management techniques in place to 
control fugitive dust. Enclosed storage requirements may also unnecessarily create worker health and 
safety issues.  



The EQB Document should recommend that a fugitive dust control plan be required to be reviewed and 
approved by the MPCA as part of air permitting requirements. The facility should be required to 
implement the air monitoring plan to verify that the operating practices are effective in maintaining 
compliance with state standards and regulations. Typically the fugitive dust control plan will contain a 
number of management practices suited for the individual operations. These are control methods that are 
proven to be effective at controlling fugitive dust. It is also important to note that practices used to control 
fugitive dust also control PM4 Silica emissions. Therefore, all management practices for fugitive dust 
control are relevant for PM4 silica control.  
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Several common techniques used by facilities that are proven effective and can be incorporated into a 
fugitive dust control plan on a site specific basis as may be applicable:  



Overburden Removal 
1. Keep topsoil separate from subsoil to allow future reuse in reclamation activities. 
2. Shape topsoil stockpiles into perimeter berms or at other locations where they can remain in 



place undisturbed until needed for future reclamation activities. 
3. Establish vegetation by seeding and mulching within 14 days of final grading operations, reducing 



exposed soils exposure time. (7 days if within 1 mile of impaired water)  
4. Utilize slurry pipes or conveyors to transport materials between mine site and processing plants 



to reduce internal haul traffic.  
5. Conduct stripping operations over as small an area as practical, minimizing the length of time 



base soils are exposed. 
6. Conduct reclamation operations concurrent with stripping operations where practical to minimize 



both the size of the disturbed area and time that barren soils are exposed. 
7. Conduct stripping operations in the early spring or late fall when adjacent residents may be less 



likely to have windows open. 
8. Water work area if needed during extended periods of dry weather. Natural moisture content of 



the overburden units varies from site to site, but in almost all cases is above 2% which is 
sufficient to control fugitive emissions during overburden removal.  



 
Drilling and Blasting 



1. Utilize a wet suppression system. Wet systems operate by spraying water into the bailing air as it 
enters the drill stem. Dust particles are conglomerated as the drill cuttings are bailed out of the 
hole. 



2. Utilize a dry cyclone/filter type collector. Dry collectors operate by withdrawing air from a shroud 
or enclosure surrounding the area where the drill stem enters the ground. The air is filtered and 
exhausted to the atmosphere.  



3. Use of stemming material: Place stemming material between the explosive and the top of the 
drilled hole. Stemming material is an inert material used to backfill a hole for the purpose of 
containing the explosive energy. The stemming material also acts to minimize fugitive emissions 
from the blast. The type of material used for stemming is dependent upon what is readily 
available at the mine site and is typically sand or crushed rock.  



4. Use of water suppression: During dry summer periods, wet down the entire blasting area prior to 
initiating the blast; safety considerations may preclude wetting the blast area during the "tying in" 
phase of the blast where all the individual hole charges are connected together prior to blasting. 
Weather conditions may cause the moisture to evaporate quickly and render this ineffective 



 
Excavation 



1. The natural moisture content of the sand is typically above 2% and serves as the best control for 
excavation operations.  



 
Crushing  



1. The natural moisture content of the sand serves as the best control for crushing operations. 
2. Spray bars or other watering techniques can be utilized if necessary.  



 
Sand Storage Stockpiles 



1. Wind erosion is minimized when the exterior of the pile is kept damp. The natural moisture 
content of the sand will aid in reducing fugitive dust emissions. Typically a moisture content of 2% 
or greater is considered sufficient to control fugitive emissions. During exceptionally dry periods 
or upon any significant amounts of fugitive dust, the sand piles should be watered to minimize the 
effect of wind erosion.  



2. Conduct on-site visible emission checks to verify that visible emissions are at or below 10 
percent. Visible emissions over 10% will trigger additional watering of the piles. A number of 
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different wet suppression systems may be used to apply water and include but are not limited to: 
a water cannon, water truck with a water gun and/or an irrigation system.  



3. Limit outside storage of sand to raw sand, fine sand and wet processed sand. Do not stockpile 
finished dry sand.  



4. When feasible, locate stockpiles in recessed portions of the mine area to protect from winds and 
reduce potential for off-site migration of fugitive emissions. 



5. Minimize stockpile volumes of fine reject sand so that it does not have an opportunity to dry out 
and become subject to wind erosion. 



6. Temporary stockpiles of fine reject sand may be necessary in the early stages of a mine 
operation before reclamation activities can begin. Locate stockpiles in recessed portions of the 
mine area to protect from winds and reduce potential for off-site migration of fugitive emissions. 



7. Place temporary topsoil and establish vegetation on fine reject sand stockpiles.  
8. When using fine reject sand in above water table reclamation fills, promptly cover with adequate 



topsoil and establish vegetation.  
9. Limit the drop height from conveyor to stockpile or other transfer points.  
10. Limit the heights of stockpiles. 
11. Limit the locations of stockpiles. 
12. Install perimeter berms to reduce emissions by trapping/containing a portion of the fugitive dust 



emissions on-site. 
13. Apply commercially available and approved dust suppressants (encrusting agents) in the event of 



an extended dry period when the analysis shows inadequate moisture content. Utilize 
suppressants that are eco-friendly and biodegradable.  
 



On-Site Vehicle Traffic  
1. Apply water to unpaved roads. This is a standard method for controlling fugitive emissions from 



these types of sources. Any precipitation of greater than 0.16 inches is generally sufficient to 
substitute for one day of watering unless visible emissions from the roads are observed to be 
above 10 percent. 



2. Pave a portion of the entrance road and /or portions of internal roads accommodating truck traffic. 
3. Sweep the facility entrance, internal roads and haul road areas that transition from unpaved to 



paved as needed with a regenerative air suction sweeper to remove accumulated sediments. 
4. Limit travel speeds throughout the facility. This will contribute to the reduction of fugitive dust 



emissions and contribute to safe operations.  
5. Cover or secure loads likely to come airborne from haul trucks during transport prior to any 



transportation from the mine. Note: Covering of wet processed sand is not required.  
6. As an alternative to watering unpaved roads, apply commercially available and approved dust 



suppressants when necessary. Utilize suppressants that are eco-friendly and biodegradable.  
7. Do not to apply liquid materials as dust suppressants, in a manner that they might pond or run off 



the application area. 
8. Do not apply chemicals close to bridges, culvert crossings, ditches, streams, wetlands or other 



surface waters. 
9. Utilize all dust suppressants in accordance with manufacturer’s recommendations. Some product-



specific issues are as follows: 
a. Water should not be over applied and any runoff should be controlled. The site may be 



sprinkled until the surface is wet. Sprinkling is especially effective for dust control on haul 
roads and other traffic routes. 



b. Used oil is prohibited by the MPCA for dust control in part due to the possible presence of 
contamination products in the oil and water pollution concerns from oil in the runoff. 



c. Oil emulsions and resins (bitumens) contain hydrocarbons that can adversely impact aquatic 
life and drinking water. 



d. Soybean soapstock contains vegetable oils, and is generally less likely to cause water-quality 
impacts than other dust-control products. 



e. Lignosulfonates can harm vegetation and seedling growth. There are also potential water-
pollution impacts due to oxygen depletion of water, acidity, corrosivity, ammonia, phenols, 
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sulfate, zinc and other heavy metals, all of which can be potential water quality concerns. 
Therefore, lignosulfonates require more care in application than most other chemical 
stabilizers. 



f. Salts can harm vegetation and may cause water-quality problems if used in high 
concentrations or in sensitive areas.  



 
(4) Page 26: Capture Strategy (see comments above)  



 
(5) Page 26: Control Strategy 



The language regarding HEPA filters should be removed. HEPA filters are not applicable here; rather 
they are used to control a clean room to specific levels to prevent contamination during various 
manufacturing or analytical procedures. The industry successfully utilizes bag houses to meet or exceed 
the requirements of their air permit. This recommendation is unreasonable, unwarranted and simply not 
justified. 



(6) Page 26: Periodic Monitoring and Record Keeping 



The language should be deleted and simply referred to the fugitive dust control plan and the requirements 
of the MPCA air permit. 



(7) Page 27-29: Transportation 



The potential for railcars or haul trucks that are transporting wet washed sand to produce fugitive dust or 
PM4 Silica emissions should be evaluated as part of environmental review.  



The on-road truck fleet criteria should be revised to remove the recommendation that all diesel trucks 
must be model year 2007 or newer, unless the state adopts regulation that prohibits any public, 
commercial, industrial or agricultural facility from using prior year models as well. A 2005 model year truck 
engine produces the same emissions whether it is moving sand, corn, retail products, widgets or school 
children.  



The non-road vehicle fleet recommendation that at least 50% diesel powered equipment used in sand 
mining operation should have an EPA certified tier 3 or better engine and the remaining equipment having 
Tier 2 engines needs to be justified, especially since Tier 2 and Tier 3 engines have identical PM2.5 
standards. EQB’s recommendation is an unreasonable and arbitrary standard. This is a great example of 
an applied only to one industry. The recommendation has no rational basis and is not supported by 
current state or federal regulations. 



The statement that all roads at a silica sand facility, other than mine haul roads should be paved should 
be eliminated or revised. Once again, this topic is addressed in a fugitive dust control plan required in the 
MPCA air quality permitting program. There is no basis for suggesting paving of maintenance or other on-
site roads that that are used infrequently by service vehicles to conduct monitoring or maintenance 
activities, especially with best management practices and a fugitive dust control plan in place.  



(8) Page 29: Temporary Storage  



The recommended moisture content greater than or equal to 2.9% needs to be removed unless a 
scientific basis is provided. This draft recommendation is contrary to conditions in all of the air permits 
recently issued by the MPCA to silica sand facilities, which are require 2.0% moisture. It is also contrary 
to conditions in the MPCA Non-Metallic Mineral Processing General Air Permit requirement of 1.5% 
moisture content. The 1.5% moisture content standard has also been applied to individual non-metallic 
mineral processing permits. Additionally, testing frequency should not be included in this document but 
rather should also be left to the air permit administered by MPCA. For example, requiring moisture 
content testing once per day of the sand stockpile coming out of the wet plant at 10% to 12% moisture 
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content as well as recommending a 2.9% moisture content is unreasonable, unwarranted, and simply not 
justified.  



VI. Pages 29-31: A.3 Noise Monitoring and Testing  



(1) Page 29: Section b. Recommendations, Standards, Criteria and Considerations: 



A noise analysis of a proposed silica sand mining or processing facility is an important part of the 
Environmental Review process. This section should include a discussion of the typical noise modeling 
and analysis that is done on a project specific basis a part of environmental review. This section should 
be revised to take out the specific recommendations of pre-construction daytime and nighttime monitoring 
at every residence within 1,500 feet. This recommendation assumes that all projects will be requesting 
nighttime operations and ignores the fact that each project is unique with a variety of components that 
could create noise emissions at various times of the day and/or night.  



Noise decreases with distance from the source. If the noise monitoring plan that is proposed and adopted 
by the LGU and/or MPCA includes noise monitoring at the facility boundary or at the nearest residents 
with the greatest potential to be impacted (as determined by the noise modeling conducted for the 
environmental review or at the request of the LGU), then there would be no purpose or scientific basis to 
monitor further from the noise source. Similarly, it is not reasonable to require monitoring during nighttime 
hours if nighttime operations are not proposed. It should also be noted that until recently MPCA did not 
actively include noise monitoring in their air permits. However, in the Tiller and Jordan Sands permits, 
there noise monitoring is a requirement of the air permits for these facilities.  



The recommendation that railcars should only be allowed to be coupled or uncoupled during daytime 
hours should be removed. This recommendation does not consider individual projects or their settings. 
Some communities prefer that trains pick up or drop off railcars during nighttime hours when traffic levels 
at nearby road crossings are low. If the EQB and member agencies truly believe that coupling and 
uncoupling of railcars that are used to haul silica sand from the state during the time 10 PM to 7 AM 
should not be allowed, then they need to provide justification as to why this same recommendation does 
not apply to all other industries, transloading facilities, and rail lines. It is hard to imagine that a railcar 
filled with canola oil or corn makes any less noise than a railcar filled with sand when being coupled or 
uncoupled. EQB’s recommendation is unreasonable, unwarranted, and simply not justified. This is 
another great example of an arbitrary standard that would be applied to one industry. 



C. COMMENTS ON WATER STANDARDS 
 



i. Page 32-36: B.1 Water Quantity Standards 



General Comments 



Consistent with comments under Air Quality, throughout the Document we believe that the existing state 
regulations should be included as paragraph b, so the LGUs understand those areas that the state 
currently regulates and their permitting duties and authorizes. This section should be inserted at the 
beginning, directly after “a. Description of silica sand project concerns,” with the new section, “b. 
Description of current regulations and permitting authority.” The introduction should provide a concise 
statement that all of the water quantity concerns identified in section a are addressed by the Department 
of Natural Resources (DNR) and Board of Soil and Water (BWSR) Regulations and Permits. It should be 
clear to LGUs that water quantity issues, including permitting, monitoring, and reporting are the duties of 
the DNR. Recommendations by the EQB to LGUs to include any aspects of water quantity monitoring in 
the local land use permits for facilities that are subject to a water use permit are not justifiable. Many 
industries in Minnesota, including agricultural operations, require DNR water use permits in order to 
operate, and no other industry is subject to local water quantity standards as part of the local land use 
permit. This document needs to make it clear that LGUs can and should rely on the DNR to fulfill this 
duty.  
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We suggest that the following language, presented in italics, which is a summary of the existing water use 
regulations and permit program, be included at the beginning of a new section “b. Description of current 
regulations and permitting authority:”  



The DNR has been authorized to oversee permitting and regulation of the following rules:  
 
I. Minn. Rules Chapter 6115 Public Water Resources  



 
a.) Water Appropriation and Use Permits: Minn. Rules Chapter 6115, parts 6115.0600-6115.0810. 



These parts set forth minimum standards and criteria pertaining to the regulation, conservation, 
and allocation of the water resources of the state, including the review, issuance, and denial of 
water appropriation applications and the modification, suspension, or termination of existing 
permits. A water use (appropriation) permit from DNR Waters is required for all users withdrawing 
more than 10,000 gallons of water per day or 1 million gallons per year. 



 
b.) Public Waters and Public Waters Wetlands: Minn. Rules Chapter 6115, parts 6115.0150-



6115.0280. These parts set forth standards and criteria for granting permits to change the course, 
current, or cross-section of public waters. Applicants must apply sequencing concepts of impact 
avoidance, impact minimization when the project cannot avoid all impacts to public waters, and 
mitigation (replacement) of major project impacts allowed under permit by restoration of 
diminished public waters or replacement of comparable public values. 



 
II. Minn. Rules Chapter: 6134 Endangered, Threatened, Special Concern Species  
 



a.) These rules regulate the treatment of species designated as endangered or threatened. Species 
designated as special concern are not protected by Minnesota Statutes. The rules impose a 
variety of restrictions, a permit program, and several exemptions pertaining to species designated 
as endangered or threatened. The rules prohibit taking, purchasing, importing, possessing, 
transporting, or selling endangered or threatened plants or animals, including their parts or seeds, 
without a permit. For animals, taking includes pursuing, capturing, or killing. For plants, taking 
includes picking, digging, or destroying. The law and rules specify conditions under which the 
Commissioner of the Department of Natural Resources may issue permits to allow taking and 
possession of endangered or threatened species. 



BWSR has been authorized to oversee permitting and regulation of the following Rules:  
 



I. Minn. Rules Chapter 8420: Wetland Conservation 
 



a.) The rules in this Chapter are intended to achieve no net loss in the quantity, quality, and 
biological diversity of Minnesota's existing wetlands; increase the quantity, quality, and biological 
diversity of Minnesota's wetlands by restoring or enhancing diminished or drained wetlands; avoid 
direct or indirect impacts from activities that destroy or diminish the quantity, quality, and 
biological diversity of wetlands; and replace wetland values where avoidance of activity is not 
feasible and prudent. 



 
Specific Comments 
 



(1) Page 33: b. Narrative Description, Background Information, Potential Impacts 
 



The following are suggested edits to specific bodies of text: 
 
An appropriation permit application for a silica sand mine or processing facility should 
consist of the following submittals must include submittals that are established by the 
DNR. Specific application requirements are determined by the DNR based on the 
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project’s proposed water appropriation, hydrogeologic setting and other site specific 
details.   



The list of 11 submittals should be deleted. 



This revision is needed because each water use application is project specific. For example, some 
facilities may be requiring a water use permit simply to provide adequate dust control. Whether or not 
such limited use would require an aquifer pump test, groundwater computer model or other extensive 
study should be determined by the DNR based on their ability to be able to adequately evaluate the 
permit request. There are many examples of water use permits that exceed the potential amount of water 
to be requested by a mine or processing facility that are not subject to these same detailed studies, yet 
the potential concerns with respect to the appropriation are identical.  



(2) Page 34: List of Silica Sand Project Potential Impacts 



Language should be added that the list of potential impacts associated with water use permits for silica 
sand facilities are the exact same potential impacts associated with any industrial, agricultural, 
commercial use or municipality requesting a water use permit. These potential issues are not unique to 
the silica sand industry and therefore all water users are and should be subject to the same set of 
Minnesota rules and statutes, standards, permitting and monitoring requirements.  



(3) Page 35: Recommendations, Standards, Criteria, Considerations 



ii: Monitoring and Annual Submission of Monitoring Data requirements:  



This section should be revised to make it clear that the duties with respect to water quantity monitoring 
and reporting lie with the DNR not the LGU. There should not be an overlap of authority or two separate 
monitoring plans which may create two separate sets of monitoring criteria, etc. In addition, the frequency 
of reporting, not just the format should be determined by the DNR and the date of submittal of the annual 
report should not be included, rather in the submittal date should be in accordance with the permit 
conditions.  



iii. Mitigation Plan Requirements: 



This section should be revised to make it clear that the duties with respect to a mitigation plan associated 
with potential impacts from water use, lie with the DNR not the LGU. Again, these authorities should not 
overlap. This section should describes what is typically considered in a mitigation plan, such as the items 
1-5 that are listed in the EQB draft Document, but the following revisions should be made as indicated 
below: 



1. Well Interference – a proactive well interference response plan should be submitted, 
approved and made a condition of all the water use permits if the DNR determines that 
the well has the potential to create well interference. If the permittee fails to respond 
adequately, DNR has a well interference complaint investigation authority and process in 
place to determine if the well interference report is related to an appropriation permit and 
will take action to restore water to the complainants if warranted.  
 
3. Calcareous Fen Impacts – If based on the hydrogeologic investigation report and 
monitoring data, there is a potential for impacts to a nearby calcareous fen will be 
impacted, the approval of a Calcareous Fen Management Plan by the DNR 
Commissioner will be required prior to the commencement of the silica sand mining 
activity that would cause the impact. The review and coordination of any proposed 
Calcareous Fen Management Plan will be the duty of the DNR .coordinated with the LGU 
through the Wetland Conservation Act (WCA) Technical Evaluation Team (TEP). See the 
Calcareous Fen subsection for more details.  
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Note: This recommendation needs to be revised to be consistent with Minn. Rules 8420.0935, subp. 4., 
which states “Calcareous fens must not be impacted or otherwise altered or degraded except as provided 
for in a management plan approved by the commissioner. The commissioner must provide technical 
assistance to landowners or project sponsors in the development of management plans.” Potential for 
impacts is not the trigger for requiring a Calcareous Fen Management Plan for any project in the state. 
The State has specific regulations under Minn. Rules 8420.0935 Standards and criteria for identification, 
protection, and management of Calcareous Fens. Arbitrarily subjecting the silica sand industry to further 
restrictions based only on the bias to the industry is unreasonable, unwarranted, and simply not justified.  
 



ii. Pages 37-62: B.2. Water Quality Standards 



(1) Page 39: Narrative Description and Background Information  



Information should be added at the start of this section that explains that the thorough site 
characterization is developed within the environmental assessment worksheet and/or environmental 
impact statement process. 



(2) Page 45: Item e. In addition to the above, monitor on an annual basis (at least initially) for:  



This entire item should be removed. It is contradictory to item d that recommends that the analyte list be 
developed depending upon the hydrogeologic setting and site operations. Furthermore, the analytes 
listed in this section are not typically derived or associated with non-metallic mineral mining operations 
and therefore the recommendation is arbitrary with no basis.  



(3) Page 46: ii. Surface water quality monitoring and mitigation plan requirements with annual 
submittal 



General comment: 



A section should be added at the beginning that describes Minn. Rules 7090, Storm Water Regulatory 
Program. This chapter establishes the storm water permit program and regulates storm water discharges 
from construction activities and industrial activities for purposes of abating water pollution associated with 
storm water discharges from these sources. Information should be provided including details such as 
when a site may be covered by a general permit, and when a site may need an individual permit. This 
introductory section should also note that the monitoring of discharges, based on the nature of the 
discharge (e.g., stormwater, dewatering discharge or process water discharge) is addressed in the 
conditions of these permits, that this is an MPCA duty and the LGU does not need to include surface 
water monitoring as part of their local land use permit, if the site is subject to an NPDES permit. 



Specific Comments: 



(1) Page 48: i.b. Process wastewater discharges to waters of the state 



This recommendation should state that the surface or groundwater monitoring plan should be developed 
as part of the individual NPDES permit. An individual NPDES permit is required if process water (does not 
include dewatering discharges) is discharged to a water of the state. The numerous specifics should be 
eliminated and instead the MPCA should approve a plan that has been developed in accordance with the 
specifics of the project, as many of the items included in the draft are arbitrary and not associated with 
silica sand facilities. This section should be revised to read as follows:  



If process wastewater ponds are not lined and a close-loop system is not in place, and 
discharges to waters of the state will occur, an individual state NPDES/SDS permit will be 
required, as opposed to the general permit for non-metallic mineral mining and 
associated activities. As part of that permit process, it is the duty of the MPCA to review 
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and approve a monitoring plan for surface and/or groundwater as may be applicable. This 
includes taking into account any chemical additives that are utilized on the site, 
establishing monitoring parameters, frequency and duration. , then the following 
monitoring of process wastewater should be required:  



 
i. For process wastewater discharges to groundwater, follow the Sample Collection and 



Analysis recommendations found in the Groundwater Monitoring Plan section above.  
ii. For process wastewater which will discharge to a surface water(s), monitor, at a 



minimum, on a quarterly basis for:  
 



a. Total suspended solids (TSS)  
b. pH  
c. Temperature  
d. Specific conductivity  
e. Flow  
f. Oil & grease and surfactants  
g. Chemical additives 



a. If polyacrylamide flocculants are used, then monthly monitoring of 
acrylamide, total Kjeldahl nitrogen (EPA Method 351.2), and 
nitrate+nitrite (EPA Method 353.2) in the process wastewater and any 
waste or water-sediment slurry should be required initially (reduced 
sampling frequency may be considered after two years of monitoring has 
occurred). In addition a dosage rate of polyacrylamide flocculant should 
be limited to 1 ppm with no more than 0.05% residual monomer, by 
weight, present in the flocculant so that that the concentration of residual 
acrylamide monomer does not exceed 0.5 ppb, the National Primary 
Drinking Water Regulation (NPDWR) established by the US 
Environmental Protection Agency (EPA) for acrylamide, or any future 
health based value determined by Minnesota Department of Health, in 
the wastewater, groundwater, and/or slurry.  



 
b. If poly-diallyldimenthylammonium chloride (pDADMAC) flocculants are 



used, then monthly monitoring of pDADMAC and 
diallydimethylammonium chloride (DADMAC) in the process wastewater, 
groundwater, and any waste or water-sediment slurry should be required 
if an analytical method is available. Reduced sampling frequency may be 
considered after two years of monitoring has occurred. 



 
 iii. In addition to the parameters listed above, monitor, at a minimum, on an annual basis 



for:  
1. Hardness  
2. Antimony, arsenic, beryllium, cadmium, chromium, copper, lead, 



nickel, selenium, silver, thallium, and zinc.  
3. Aluminum, barium boron, cobalt, iron, magnesium, manganese, 



molybdenum, total tin, and total aluminum.  
Additional parameters may be needed based on site specific conditions.  
 



iv. It is recommended that applicants monitor any water-sediment slurries used as backfill 
for all parameters as listed above.  



v. It is also recommended that the applicant monitor any nearby surface waters that could 
receive discharges from the silica sand operation (within 1 mile radius of the site 
property boundaries) for all parameters listed above pre-construction to establish a 
baseline for natural background conditions.  
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vi. All parameters above should be monitored for following the completion of all post-
construction and reclamation activities to ensure that any potential negative impact to 
nearby surface waters is not occurring. Considerations used in the Groundwater 
Monitoring Sample Collection and Analysis part could be applied here (see section 
B.2.b.i.d.3.i.). 



vii. At minimum, all sampling and monitoring results should be submitted to the LGU on 
an annual basis.  



 
(2) Page 50: Mine Pit Dewatering  



 
General Comments: 
 
The General NPDES permit addresses monitoring for dewatering discharges associated with non-metallic 
mineral mining operations, including silica sand facilities. This permit went through an extensive process 
and comment period prior to being adopted by the MPCA. The EQB should not include recommendations 
that are inconsistent with the general permit unless it can substantiate a scientific basis for their need or 
reasonableness.  
 
Specific Comments: 
 
The following changes should be made.  



For dewatering discharges (consisting solely of uncontaminated groundwater and 
stormwater) to surface waters and groundwater, monitoring parameters and schedule 
must comply with the NPDES General Permit. of Tthe following parameters and 
conditions are recommended: 



 
a. For dewatering discharges to groundwater, follow the Sample Collection and Analysis 



recommendations found in the Groundwater Monitoring Plan section above.  
b. For dewatering discharges which will discharge to a surface water(s), monitor, at a 



minimum, on a quarterly basis for:  
1. Total suspended solids (TSS)  
2. pH  
3. Temperature  
4. Specific conductivity  
5. Flow  



c. In addition to the above, monitor, at a minimum, on an annual basis for:  
a. Hardness  
b. Antimony, arsenic, beryllium, cadmium, chromium, copper, lead, nickel, selenium, 



silver, thallium, and zinc.  
c. Aluminum, barium boron, cobalt, iron, magnesium, manganese, molybdenum, total 



tin, and total aluminum.  
Additional parameters may be needed based on site specific conditions, particularly if 
there are known areas of groundwater contamination or sources of potential 
groundwater contaminants located within the capture zone of the dewatering system.  
 



 
ad. Where dewatering wastewater is re-infiltrated in constructed galleries above or in 



limestone or dolomite bedrock formations, the water chemistry of both the formation 
and the re-infiltrated water should be monitored for calcium as dissolved CaCO3 
(EPA method 200.7) to evaluate the potential of the re-infiltrated water to cause 
dissolution of the formation that may lead to development of karst features such as 
sinkholes and solution cavities.  
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be. It is also recommended that the applicant monitor any nearby surface waters that 
could receive dewatering discharges from the silica sand operation (within 1 mile 
radius of the site property boundaries) for all parameters listed above, pre-
construction, to establish a baseline for natural background conditions.  



cf. All parameters above should be monitored for following the completion of all post-
construction and reclamation activities to ensure that any potential negative impact to 
nearby surface waters is not occurring. Considerations used in the Groundwater 
Monitoring Sample Collection and Analysis part could be applied here (see section 
B.2.b.i.d.3.i.).  



dg. In addition to the monitoring requirements listed above, the following conditions 
should be in place at silica sand operations if dewatering will occur:  
1. Any outlet pipe, culvert or hose outlets for the discharge should all be located on 
the ground. The silica sand operation should install and maintain outlet protection 
measures such as properly sized riprap, splash pads, or gabions at the discharge 
stations to prevent erosion.  
2. All water from dewatering or basin draining activities should discharge in a manner 
that does not cause nuisance conditions, erosion in receiving channels or on 
downslope properties, or inundation in wetland causing significant adverse impact to 
the wetland. 



eh. At minimum, all sampling and monitoring results should be submitted to the LGU on 
an annual basis. Any monitoring and sampling that shows potential of contamination 
should be subject to additional monitoring and to mitigation by the applicant as 
requested by the LGU following their review of the previous year’s results.  



 
(3) Page 52 Stormwater: 



 
General Comments:  
 
This section should be revised to note the applicability of the General NPDES permit to address 
monitoring of stormwater discharges.  
 



(4) Page 52-53:  
 
Items a – h should be deleted.  
 



(5) Page 54: d. Recommendations, Standards Criteria and Considerations 
 
The following revisions should be made per comments on the Air Quality Standards A.2. Dust Control and 
Containment of Sand Processing section. 
 



To the extent possible, minimize storm water contact with all significant materials and 
processes. should be enclosed so that no contact with stormwater is made. In addition, 
as described in the Air Quality Standards A.2. Dust Control and Containment of Sand 
‘Processing’ section above section above, after the sandstone has been mined, all 
subsequent processing steps should be enclosed. Processing encompasses the 
following activities: washing, cleaning, crushing, filtering, drying, sorting, and stockpiling 
of silica sand.  



 
(6) Page 55:  



 
The discussion regarding SWPPP should include clarification that the site specific SWPPP is a condition 
of the NPDES permit.  
 



(7) Page 59: B.2.d. Containment Requirements for Chemicals Used in Processing  
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Include information at the beginning of the topic regarding current State regulations. 
 
I. Minn. Rules 7151, Aboveground Storage of Liquid Substances.  



 
These Rules provide for the protection of the public health and the environment by establishing uniform 
performance standards and technical requirements for aboveground storage of liquid substances, 
including fuels, which may cause pollution of waters of the state. 
 



II. Page 119-124: E.3. Ordinary High Water Level (OHWL) of Public Waters and Shorelands 



General Comments: 



The purpose of the draft Document is to provide meaningful guidance for LGUs to make context-specific 
land use decisions at the local level. Although the draft standards provide a brief summary of existing 
shoreland regulations, it fails to describe the State’s existing robust framework for the regulation of land 
uses, including silica sand mining, with respect to shoreland areas. This includes regulations 
administered by the DNR, the MPCA, the Army Corps of Engineers, the EQB, and LGUs. Notwithstanding 
the extensive framework of regulations, the responsibility for local land use decisions, such as the 
decision to regulate silica sand mining in shorelands, is the responsibility of LGUs. In order to make 
informed land use decisions and avoid resource-intensive redundancies, it is important that LGUs are 
made aware of existing state and federal agency resources. 



(1) Page 123: d. Recommendations, Standards, Criteria, Considerations 



General Comments: 



The section provides a brief list of actions available to LGUs seeking to regulate silica sand mining with 
respect to shorelands of public waters. The first suggestion is to provide written comments for DNR 
permitting; the second offers three options for prohibiting all silica sand mining; and the third suggests 
that communities without a shoreland ordinance adopt one, with options that include a prohibition of all 
silica sand mining activities within the entire shoreland district. This list provides no meaningful guidance 
to communities for context-specific regulation of silica sand mining, as there is a far broader array of 
regulatory approaches available to LGUs. 



State law requires that, at a minimum, LGUs require a conditional use permit (CUP) for extractive uses 
such as silica sand mining in the shorelands of public waters.  



Both the existing rules and the draft 2010 shoreland rules were established through a lengthy and 
deliberate rulemaking process, and both concluded that extractive uses are appropriate in shoreland 
areas when subject to a CUP. A well-crafted CUP approval allows the local government to regulate the 
land use and attach conditions designed to alleviate specific concerns and mitigate undesirable 
secondary effects. Failure of the applicant to comply with the conditions can allow the LGU to revoke the 
CUP.  



Similarly, LGUs can use Interim Use Permits (IUPs) as an alternative regulatory approach. An IUP is 
similar to a CUP with respect to added oversight and has a sunset date. A silica sand mine permitted with 
an IUP would typically expire within five (5) to ten (10) years. Any extension or renewal of the IUP 
requires continued compliance and oversight of the LGU.  



There are a number of examples of extractive uses that have been established within shoreland districts. 
Many of these facilities have been permitted after undergoing an extensive environmental review process 
which included an analysis of the potential to cause significant environmental impacts. As part of the 
environmental review process, each analysis of impacts associated the non-metallic mineral mining within 
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a Shoreland District was sent to the appropriate state and federal governing agencies for review and 
comment, including the Corps of Engineers, DNR, MPCA, MDH, BSWR, and EPA and made available for 
public comment as well. All were found to either have no potential for significant environmental impacts or 
to have identified effective mitigation strategies to address potential concerns.  



It is unacceptable that the EQB offers as a third alternative a complete prohibition of all silica sand mining 
activities within the entire shoreland district, yet offers no scientific evidence or provides any discussion of 
the need or reasonableness of such a recommendation. This recommendation is biased and arbitrary. 
This third option needs to be removed from EQBs recommendations. If not, the EQB must provide 
specific scientific evidence, including a record of significant environmental impacts that non-metallic 
mineral mining facilities located within shoreland districts have caused any significant environmental 
harm. The facts are that any potential issues with respect to sedimentation and erosion, ground water 
quality and/or surface water quality can be addressed and mitigated with specific management practices. 
There is no rational reason for the EQB to propose draft rules that suggest prohibiting silica sand mining 
as a regulatory option 



The following examples may provide more appropriate guidance for LGUs for imposing CUP/IUP 
conditions: 



Other Agency Approvals. Given the considerable existing regulatory oversight of development in 
shorelands (see the above referenced regulatory framework), LGUs may see a benefit in conditioning a 
CUP/IUP on proof of approvals by other regulatory agencies.  



Reimbursed Review Expenses. Given the expense associated with hiring consultants, some LGUs may 
see a benefit to condition the CUP/IUP on reimbursement by the applicant of expenses associated with a 
technical review of the application and supporting documentation. 



Phased Reclamation. Where proposed mining operations are larger in scale, LGUs may see a benefit in 
conditioning permits for mining operations on a phased reclamation process to ensure reclamation 
benchmarks are made in an ongoing manner.  



III. Pages 156-161: E.10 Floodplains: 



(1) Page 159: c. list of potential concerns 



General Comments:  



Environmental review addresses every item of concern listed. 



The draft Document accurately describes the existing structure of floodplain regulation and references 
sections of the Minnesota Rules that explicitly address sand and gravel operations in the floodplain.” 
However, this section attempts to differentiate between “actual mining operations” and operations that are 
associated with mining, a tenuous distinction. The section concludes with a recommendation that is 
inconsistent with the Minnesota Rules and the DNR’s own model ordinance. The Document further fails to 
provide any meaningful tools to LGUs for regulating silica sand mining in floodplains. 



The draft Document accurately describes floodplain regulations under Minnesota Law. As the Document 
states, LGUs are responsible for administration of floodplain regulations through zoning ordinances in 
order to comply with State Floodplain Management Act and ensure local eligibility for the National Flood 
Insurance Program. The Minnesota DNR is the state agency responsible for implementing floodplain 
regulations.  
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The DNR publishes sample floodplain management ordinances for communities to adopt pursuant to their 
local circumstances. The Minnesota Sample Floodplain Management Ordinance (the “DNR Model 
Ordinance”) is a model for communities to adopt in order to comply with the state and federal floodplain 
regulations. The most recent DNR Model Ordinance was updated in December 2013 and is referenced 
below. 



While not every LGU has adopted a floodplain ordinance, an independent review of the twelve (12) 
counties identified as most likely to experience silica sand mining showed that all counties had an existing 
floodplain ordinance. Ten (10) of the twelve (12) counties explicitly allow extractive uses with a CUP, and 
the other two (2) counties prohibit them. In many of the counties, the language is identical to that used in 
the DNR Model Ordinance. 



(2) Page 160: d. Recommendations, Standards, Criteria and Considerations.  



Despite the accurate summary of the regulatory framework for floodplain regulation and citation of the 
applicable state rules, the section concludes with a misguided and clearly erroneous “assessment” of the 
state and federal rules. Furthermore, the recommendations offered have no basis in the existing state or 
federal law and ignore the DNR Model Ordinance. 



“Actual Mining Operation”. The draft Document makes a conclusion that the “actual mining operation is 
unlikely to cause pollution if properly managed under the standards listed above [referring to Minnesota 
Rules].” However, the Document proceeds to recommend prohibition of fundamental mining operations 
including processing, stockpiling, and transloading in the floodplain. There is no basis in any of the stated 
rules to make this differentiation and the conclusory statement is not based in science or existing law. Nor 
is there any evidence that existing nonmetallic mineral operations have caused or are likely to cause 
pollution if operating within a floodplain.  



There are a number of examples of extractive uses that have been established within floodplains. These 
facilities have been permitted after undergoing an extensive environmental review process which included 
an analysis of the potential to cause significant environmental impacts. As part of the environmental 
review process, each the analysis of impacts associated the non-metallic mineral mining within a 
floodplain was sent to the appropriate state and federal governing agencies for review and comment, 
including the Corps of Engineers, DNR, MPCA, MDH, BSWR, and EPA and made available for public 
comment as well. All were found to either have no potential for significant environmental impacts or to 
have identified effective mitigation strategies. 



The EQB must remove their recommendation that LGUs to amend the existing local floodplain ordinance 
to list silica processing, stockpiling and transloading as prohibitive uses in the floodway and flood fringe. 
There is no proven pollution potential from properly regulated and operated facilities. The language 
“…unless and until the MPCA determines adequate safeguards are in place and formally approves them 
by permit.” appears to be based on Minnesota Rules 6120.5800, which regulates the storage of materials 
that are flammable, explosive, or could be injurious to human animal, or plant life. To equate the 
processing, stockpiling and transloading of sand to the storage of flammable or explosive materials in the 
floodplain is disingenuous. This section should be rewritten to encourage local LGUs to require 
management practices that are determined to adequately protect the integrity of a floodplain or reroute it 
to ensure the protection of adjacent properties from flooding. Additionally, the EQB should provide 
management practices to minimize sedimentation and erosion during flooding events. 
 
D. EFFECTIVE LOCAL REGULATIONS ALREADY EXIST 
 
There are abundant local nonmetallic mineral extraction ordinances currently in place that local 
governments use to successfully regulate nonmetallic mineral mining facilities, including silica sand 
mining and processing facilities. 
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The 2013 legislation required the EQB to create its Document “in consultation with local governments,” 
recognizing that existing local ordinances and recently issued permits are an important tool for other local 
governments in planning for and regulating silica sand projects. Some have suggested that silica sand 
mining and processing facilities require a separate set of standards and criteria from other nonmetallic 
mineral mining and processing facilities. That suggestion lacks any technical support since the design 
and operation of aggregate7 and silica sand mining and processing operations are essentially the same. 
There is no significant difference between aggregate and silica sand mining operations in terms of 
potential impacts to the environment or to the health, safety and welfare of citizens or communities.  
 
Some type of aggregate material has been or is currently being mined in all of the state’s eighty-seven 
counties. Based on the Minnesota Department of Transportation’s (MnDOT) data base known as ASIS 
(Aggregate Source Information System) there are an estimated 4,000 gravel pits and 1,500 rock quarries 
in Minnesota8 (Figure 1). Local governments have extensive experience in regulating this industry. 



                                                            
7 For the sake of comparison, sand and gravel, limestone, and granite quarry activities are referred to 
within this Document as “aggregates” although the nonmetallic mineral industry extends to other minerals 
and products as well. 
8 Minnesota’s Aggregate Resources Road to the 21st Century. Ad Hoc Aggregate Committee for the 
Aggregate Resources Task Force. November 1998.  
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Figure 1, Statewide Aggregate Source 
From the 1998 Aggregate Resource Task ForceMnDOT Aggregate Unit Files. 
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In Minnesota, counties, townships, and cities have the authority to regulate nonmetallic mining through 
zoning ordinances and land use planning. Operating concerns such as view, noise, dust, hours of 
operations, traffic and final reclamation are addressed in local permits. 
 
Existing ordinances currently used by local government to regulate aggregate facilities are also used 
successfully to regulate the silica sand facilities. There is no difference in the permitting process or the 
types of state and local permits required by these two types of nonmetallic mineral mining facilities.  
 
In addition to the local land use permits, both aggregate and silica sand mining operations are also 
subject to state and federal regulations and permitting. Depending upon the specific site activities that are 
proposed, these may include: 
 



1. EQB: environmental review 
2. DNR: water appropriation permit, state taking, fen management, public waters 
3. MPCA: stormwater discharge, solid waste, air emissions, above ground storage tanks, 



water quality 
4. BWSR: wetlands 
5. MDH: well construction 
6. U. S. Army Corps of Engineers: wetlands and water courses.  
7. MSHA: mine safety and health regulations 
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Table 1, Aggregate and Silica Sand Mining Comparison, compares aggregate mining to silica sand 
mining.  



 
Table 1: Aggregate and Silica Sand Mining Comparison 



 Aggregates Silica Sand 



Mining:   



  Clearing and Grubbing  
  Stripping Topsoil  
  Removal of Overburden  
  Use of Explosives  
  Excavation  
  Dredging  
  Dewatering  
  Stockpiling  
  Loading and hauling  



Processing:   



  Crushing  
  Washing  
  Screening  
  Drying  



Reclamation:   



  Backfill  



  Slope stabilization  



  Topsoil  



  Revegetation  



Equipment:   



   Dozer  



  Excavator  



  Loader  



  Grader  



  Water truck  



  Dredge  



  Dragline  



  Haul Truck  



  Crushers  



  Screeners  



  Conveyors  



Permits:   



  Local Land Use (IUP/CUP)  



  DNR Water Appropriations  



  MPCA NPDES Industrial Stormwater  



  MPCA Air Emission  



  BSWR Wetland Replacement  



  Access   
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Conclusion: 
 
The EQB Document must be revised to describe both environmental and human health risks from 
projects and tools that have been used successfully to mitigate those risks and allow projects to proceed. 
Nonmetallic mineral mining occurs throughout Minnesota and silica sand mining has been occurring for 
decades under the watchful eye of state agencies and local governments. The Document should highlight 
recent state agency and local government approval of several silica sand processing facilities and 
thousands of acres of silica sand mining projects.  
 
The EQB must provide clearer descriptions of state and federal regulations that are used to regulate silica 
sand facilities. The draft Document provides a confusing description of risks and regulatory tools with no 
clear structure to help local governments and the public understand the existing regulatory requirements.  
 
The EQB has a responsibility to provide balanced information to the public regarding the silica sand 
industry, including accurate information on risks of silica sand projects to debunk exaggerations 
commonly made by silica sand project opponents. As written the Document suggests regulatory 
restrictions on silica sand projects that are far beyond those imposed in similar industries and far beyond 
the restrictions already adopted by the state agency authors of the Document. The EQB must revise its 
Document to present an unbiased analysis, making clear in the Document when it is describing risks that 
are not in any way unique to our industry.  
 
The EQB Document should be revised to provide a more comprehensive description of environmental 
review as the best tool available to local governments to plan for and regulate projects. It should be made 
clear in the discussion regarding environmental review that LGUs have the authority to hire consultants 
and experts as needed to help them through the environmental review process and that the costs 
associated with the LGUs consultants are fully borne by the project proposer. That tool alone provides 
comprehensive information on every aspect of a project to allow state agencies and local governments to 
impose tailored requirements on a project to protect human health and the environment and allow 
Minnesota communities to enjoy the benefits of silica sand projects.  
 
And finally, the EQB must thoroughly review and revise the Document to ensure that it is recommending 
tools for local government that are fully supported and will stand up to scrutiny if used. Both we and the 
EQB should hope that the final Document will provide useful tools for local governments rather than 
leading them towards poor planning and regulatory decisions. 
 
Sincerely, 
 
 
/s/ 
Dennis Egan 
Executive Director 
Minnesota Industrial Sand Council 
 
C: Minnesota Environmental Quality Board Members 
 
 













From: mitchell.s.weber@gmail.com on behalf of Mitch Weber
To: *EQB_Silica Sand; Landwehr, Tom (DNR)
Subject: Silica Sand Mining
Date: Sunday, January 26, 2014 8:26:06 PM


The following restrictions which were supported by the DNR during the 2013 legislative
session should be offered as model standards for local governments to adopt:


No mining may occur within one mile of any trout stream, spring or perennial tributary
of a trout stream
No mining may occur within 25 feet of the water table
Groundwater use for mining and processing operations should be limited to no more
than one million gallons per year


There must also be a model setback from sinkholes, in order to project groundwater
recharge.


Anglers’ multimillion dollar investment in trout stream easements must be protected with a
one mile setback from all Aquatic Management Areas in southeast Minnesota.
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From: Privatefornow Private
To: *EQB_Silica Sand
Cc: bking@landstewardshipproject.org
Subject: Comments on Frac Sand Draft Tools
Date: Monday, January 27, 2014 4:18:52 PM
Attachments: EQBComments_27Jan2014.doc


Dear Sir/Madam:


Please see my attached comments on this document.


Sincerely,
Betty Wheeler
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mailto:SilicaSand.EQB@state.mn.us

mailto:bking@landstewardshipproject.org






1150 Raymond Ave.



St. Paul, MN 55108



January 27, 2014



Minnesota Environmental Quality Board



520 Lafayette Road North



Saint Paul, MN 55155


silicasand.eqb@state.mn.us


RE: Comments on the EQB Draft “Tools to Assist Local Governments in Planning for and Regulating Silica Sand Projects,” as dated Dec. 13, 2013



Dear Sir/Madam:



This letter concerns the EQB “Tools to Assist Local Governments in Planning for and Regulating Silica Sand Projects,” in the Draft dated Dec. 13, 2013.  I am a Minnesota Professional Geologist and karst groundwater researcher with about 30 years of groundwater quality experience, having focused primarily on the karst region of southeastern Minnesota (SE MN) and northeastern Iowa. I have also been a taxpayer for several decades. My comments are solely my professional recommendations. They are not being represented to express the opinion of my employer or any other organization.



There are many errors, omissions and limitations in these “Tools.”  Neither these “Tools” nor the state agency plans released publicly to date adequately address some of the most potentially problematic issues. Below is a list of my recommendations, followed by the rationale in further discussion. In a nutshell, frac sand mining in the Minnesota karst region should not become another landscape-wide dangerous experiment, conducted by a reckless industry intent on extracting enormous wealth, saddling the community with possibly serious health risks, and leaving the taxpayers to clean up a mess.


Recommendations:



 1-Prohibit ANY chemical (except water) from being used onsite of any mine for any part of the sand processing (including, but not limited to separating, sorting, moving, and all other processes).



 2a-Prohibit ALL mined material that originates offsite, or is initially transported offsite, from being placed onto ANY of the land within the “Minnesota Karst Lands” (see map of Alexander, Gao and Green, 2006). This includes, but is not limited to, prohibiting such material for use in any part of the reclamation process. If any mining company, or any of its contracting or processing companies, choose to use any processing chemical(s) (except clean water), the mining permit should require transport of the ‘reject material’ for disposal outside of the karst area of southeastern Minnesota. The groundwater supplies demand this level of protection.



2b-The most sensible approach is to prohibit ALL use of any chemical(s), or additive(s) (except clean water), for any sand processing and at any location (mine, processing plant, during transport or wherever). This approach would allow additional clean topsoil to be imported for mine reclamation, where the reserved topsoil onsite is insufficient. However, only a blanket state-wide ban on chemical use for processing can be protective enough. This would need to be required by state agencies, and could not be optional in the local government permitting process.



 3-Specifically and separately, prohibit ALL mined material that originated from an out-of-state mine or was processed in any way out of state from being placed onto ANY of the land within the “Minnesota Karst Lands” or as part of the reclamation material. This must be done to prevent Minnesota from being a dumping ground for another state. This would be best done at the state level, but should be incorporated into every local government permit until enacted at the state.



 4-Simply prohibit use of ANY chemical for which 3rd party labs cannot unambiguously identify the chemical.  The EQB standards are egregiously lax, and only require analysis if the there are tests or methods available to labs for the chemical used. This is totally unacceptable. Similarly, prohibit the use of ANY chemical for which there are any deleterious health risks, or for any chemical whose risk is not certain. 



 5-Ensure that ANY chemical used whatsoever is included in ALL water monitoring studies. Ensure the required frequency all water quality monitoring is specifically not limited by the calendar. Monthly, weekly, or daily monitoring may be a minimal standard, but additional higher-frequency (many times per day or hour) or continuous monitoring should be implemented during significant storm events and each springtime snowmelt.



 6-In every case where a large-scale pumping permit from the DNR is sought, require a field study of the site-specific hydrologic conditions, to determine that pumping demands are adequately protective of the rural and local community’s regional groundwater supplies.


 7-Revise or add the following setbacks:



   a-The well setback standard should be a 2-mile radius (rather than 1-miles), with no waiver possible on any well until it is properly sealed by a licensed water well contractor.



   b-Setbacks from ALL karst features should be 1-mile, rather than limited to Class 2A and designated trout streams.



   c-The vertical separation from the bottom of the mine and the highest possible “water table” should be no less than 100 feet.



 8-Provide significant deterrent penalties for any type of spill or chemical release. Many usual operations at the site, such as in refueling equipment, have a significant risk of chemical spill or release.



 9-Provide significant additional penalties for failure to immediately report a spill, including the requirement to cease all operations and undergo a completely new permitting process to resume operations. That new permitting process must consider the known effects of the contamination, as well as public testimony from the community. These penalties must be significantly more onerous than the initial penalties for a spill, if it would have been reported immediately.



 10-Provide a detailed plan for surface water and groundwater remediation, if contamination is detected. It must include a procedure to precisely define the source of the contamination, to specifically identify the exact chemical(s), and to halt that contamination as quickly as technically possible. No excuses for lack of money, challenge by the mining company for legal liability, or for any other reason should be allowed to delay efforts to terminate the contamination. Stopping the contamination at the source would be set as the initial highest priority; and in conjunction, immediately beginning remediation and providing clean water to affected residents.



 11-The plan must include conservatively-protective health risk assessments (by agencies or objective 3rd parties), and immediately publish detailed information for the community regarding all water uses with real-time updates for a generous time period after all dangers are over. 



 12-Continuing refinements in the health risk assessments as data are available in real time should be provided as public updates to the community, with all studies and assessments paid by the mining company.



 13-The plan must continue extensive surface water and groundwater quality monitoring within a minimum of a 2-mile radius, for at least 10 years after the perceived threat is over, and provide for a permanent clean up process, with all associated costs paid by the responsible mining partner(s). (The 10-year requirement would better identify different results from cycles of wetter or drier periods.)



 14-Ensure all permits provide for all necessary legal assurances so the mining company cannot go bankrupt, disappear and/or escape financial liability for surface and groundwater quality and quantity, within the 2-mile radius of the permitted mine.


Therefore, the EQB “Tools” are inadequate to protect the groundwater system. As described in this draft document, these “Tools” should not be viewed as protective enough; and they should never be viewed as the maximum requirements. They should be first strengthened to protect the groundwater; then they should be explicitly stated as minimums, while encouraging local units of government to enact stricter standards according to their local situation.



Have the agencies been following the West Virginia Freedom Industries spill, which compromised the drinking water of over 300,000 people? Daily, the news gets worse. Is anyone paying attention?



Even before that, what about the sad story of the PFOS and PFOA chemicals from 3-M, that have been found in wells in many areas of the Twin Cities? What about the TCE found in the Como neighborhood found in southeast Minneapolis? The St. Louis Park Reilly Tar contamination? The extensive TCAAP contamination? The history of hundreds of old landfill and Superfund sites across the state? These and many others have required huge and continuing costs for groundwater cleanup in Minnesota. These stories are repeated hundreds, if not thousands of times, across the U.S. and around the world. The truthful irony, however, is that groundwater cleanups are really only partially successful attempts at cleaning up the problem. After all the expense, there is almost always a residual amount of pollutants that may not be removable. Often, people never really know whether or not their water is safe enough to drink again.



In this “Tools” document, there are numerous facts that the EQB seems to be ignoring. My professional research, my background work in water quality, and my research on this industry have provided some insights on the state of our regulatory systems and our scientific knowledge.



 1-After having stripped the ‘waste overburden and mined material,’ the mine will have either exposed the karstified carbonate bedrock, or that karst bedrock will be vertically very near the mine bottom. So the area of the mine is now more vulnerable than ever to pollution.



 2-Processing of material from frac sand mining in Minnesota and elsewhere has consistently been using undisclosed chemicals.



 3-The industry has consistently been steadfastly refusing to fully disclose those chemicals.



 4-Those chemicals are applied to all the mined material of interest during processing. (An exception may be the reserved material permanently set aside for reclamation, such topsoil, which may not be transported offsite.)



 5-After separation, the reject material (typically quoted at 25%) in most permit applications is being returned to the denuded mine site (or possibly to other willing landowners).



 6-All the waste chemicals (residual in the reject sand) will be spread across (cumulatively) hundreds of acres of land.



 7-All the time that material is back on the land or within the materials incorporated for reclamation, rain, snow, etc. (whether on the surface or after percolating though the replaced overburden) will be picking up and carrying those chemicals overland or underground, wherever the water flows.



 8-Water in this karst area has been repeatedly shown that it can travel up to miles per day even underground, it travels unpredictably, and it is a dynamically changing system.



 9-In essence, any chemical which is used or spilled onto a karst landscape should be assumed will get into the streams and groundwater, and underground could travel in any direction and at rates even as high as miles per day.



 10-Thus, chemicals spread on the land or buried in the karst region should be assumed to reach drinking water wells in a very short time and with little or no remediation.



 11-The groundwater is the source for hundreds of drinking water and stock wells of the area.



 12-The groundwater is the source for most or all other uses, including showers which can vent chemical vapors into homes.



 13-Whole towns in SE Minnesota, as well as thousands of rural residents, rely on the groundwater.



 14-The different aquifers in southeastern Minnesota have been repeatedly shown to interconnect between each other, and with surface streams, sinkholes, and springs; so drilling and completing new wells deeper or to other aquifers likely may not really solve anything permanently.



 15-The public and all levels of government are clueless, and will continue to be clueless, about the health risks of chemicals as long as those chemicals aren’t even disclosed.



 16-No lab can test for a chemical if it doesn’t know what it is looking for.



 17-Disclosure for every chemical requires complete and unambiguous identification, so simply using a term such as “a flocculant” is unacceptable.



 18-Full disclosure also requires pure samples of the identified chemical to be made available for 3rd party testing. Without pure samples provided by the industry, the regulators cannot really know anything about the chemical.



 19-Unless there is full disclosure of all chemicals prior to permitting, so-called ‘baseline’ or ‘background’ water sampling will be useless for detecting any additives applied by the frac sand industry to mined material. (This includes where such chemical(s) is/are used onsite at a mine in the karst region, or when having been used on processed material, it is destined to be returned to any karst parcel from offsite.)



 20-There are literally tens of thousands, perhaps hundreds of thousands, of chemicals that have been invented or developed; yet the US has developed adequate health risk data for a paltry one- to few-hundred.



 21-Many chemicals actually known to be risky, are dangerous for drinking or being breathed as a vapor at even extremely low levels, and some have been demonstrated as unsafe at any level.



 22-Many chemicals have only been partially tested by objective 3rd-party labs or governmental agencies. Tens of thousands of chemicals have incomplete health risk assessments, or no assessments at all, by objective 3rd parities.



 23-The only information on literally tens of thousands of chemicals, if available at all, rely on very minimal testing which was done by the company itself and therefore potentially suspect.



 24-Public health officials generally agree that it may take several years and many corroborating studies to complete a relatively accurate assessment of the health risks of a single chemical.



 25-Many chemicals that are hazardous to people are also hazardous to stock, particularly calves, piglets, and other animals, so water contamination has additional serious negative impacts on rural farming communities in a karst area.



These draft “Tools” simply do not address prohibiting those processing chemicals from dispersal in any effective way.



Separately, this EQB document has certain good recommendations for preventing groundwater problems from the usual items related to the use of equipment, such as diesel, gasoline, lubricants, etc. I applaud those recommendations, but they should be set as minimal standards in every situation, rather than suggesting they are the ideal maximum requirements that only might be part of the permit process. The EQB should more specifically encourage local government units to set a higher bar where conditions warrant.



I applaud the recommendations that complete field canvassing around the mine site for all known wells, as well as checking public records, are both necessary. Solely consulting public records of wells is unquestionably too incomplete. The standard should be a 2-mile radius in all directions using a field process, by contacting all surrounding landowners and also by using the help of professional researcher(s), specifically with well-established karst background(s). That/those persons may be able to detect evidence of forgotten wells. I recommend the preferred consultants should be Dr. E. Calvin Alexander, Jr. (University of Minnesota); Jeff Green (MN DNR--Rochester); or another professional who is recommended by either of them. 



Similarly, the 1-mile setback from designated Trout Streams should be a minimal requirement. However, it is too narrowly defined to be generally protective. Particularly, the 1-mile setback should be required from any sinkhole, spring, sink, or any other karst feature; or from ANY water conveyance (any size of stream or karst feature, regardless of whether it conveys water year-round, intermittently or even rarely). Regardless of whether one reach of a stream or another can support trout, the full length of that stream must have equal protection. Similarly, water flowing into any karst feature or sink could quickly reach a spring or well. The requirements must also be mindful that underground conduits often divide the water to flow toward different springs or other features. Unless site-specific water tracing has repeatedly determined the exact direction(s) of flow, it should be assumed the flow could be in any direction.



The setback from drinking water wells is too low. Because of the rapid travel times of water underground, the minimum setback distance should be a 2-mile radius from ANY well (whether or not potable for human consumption); and specifically including all of the contracting landowner’s well(s) and those of neighboring cooperating landowners. An old or poorly constructed well should be assumed as perhaps an even greater threat to drinking water than a sinkhole because it may penetrate multiple aquifers, breach somewhat protective shaley layers, and transfer pollution even more directly and faster to the groundwater. Many such old wells still exist in SE Minnesota. Even newer wells can develop problems over time. No waiver should be allowed for any unsealed well less than 2 miles distant from a mine, precisely because the entire karst system is so highly interconnected. Regardless of where a contaminant is introduced, it should be assumed to be able to travel rapidly to distant wells in any direction. To reduce this setback requirement for any well, the well owner should be required to have the well sealed by a Minnesota licensed water well contractor, and a copy of the well sealing documents must become part of the mine application.



Obviously, state law requires large-scale water appropriations to be permitted directly by the Minnesota DNR. I believe that field study of the site-specific hydrologic conditions should be required in every case, to determine that pumping demands are adequately protective of the community’s regional groundwater supply.



There are additional items in the EQB “Tools” which are omitted, poorly understood, or inadequately addressed.



If contamination is detected in wells, what will be done? These “Tools” and the papers produced by other agencies do not address, or inadequately address, the problem. 



In spite of hydrologic theory, there truly is no ‘static’ groundwater table in a karst area. Most people who have spent time in the vicinity of the streams and rivers of southeastern MN know how quickly they can rise in a big or intense storm. Anyone who has been in some of the many caves of the area with cave streams know how quickly those streams can rise during an intense event. The DNR has decades of surface stream water gauging records which document how ‘flashy’ these waterways are. In addition, several years of extra rain or drought have dramatically demonstrated how water levels change with time and throughout the system.  



That flashiness is not limited to streams; it is certainly true of springs, and some well levels may significantly change in response to storms also. It might require site-specific frequent water level records (at least several times per month and much more frequently during/after intense storm events) from each well within 2 miles over a minimum of several years to adequately establish the elevation of the water table. In the absence of such detailed data, the agencies must assume that the groundwater levels actually do fluctuate significantly. Each proposed project should be required to assume the actual water table is at the highest water elevation among all wells within the 2-mile radius. The required vertical separation from the groundwater should be established from that elevation.



The carbonate bedrock is intrinsically full of well-integrated conduits which quickly move surface water underground (otherwise there would be many lakes all over SE Minnesota). A minimal of material supposed to remain in place above the water table is often not nearly enough to adequately filter and clean up contaminated water, especially in a karst area. Often, an extensive set of solutionally-widened fractures penetrate down to the water table, and many of those fractures are not visible from the surface. Therefore, the vertical separation between the bottom of the mine and the assumed water table elevation must be set at a conservatively protective standard.



The real truth is that mining processes are typically not nearly as accurate in their execution as is portrayed in the original plan. Most backhoe (or other equipment) operators cannot know when to stop, when they have reached any set 25-foot, or 50-foot (or whatever) minimal depth above the top of the water table. If the engineers or surveyors are not immediately available and closely monitoring mining depths, any vertical buffer required in the permit can be easily breached. 



Water tracing has been performed for over 40 years in SE Minnesota. These techniques have often demonstrated that surface water can move underground and emerge at a spring significantly lower in elevation than 50 feet lower. Thus, a vertical separation of 100 feet from the mine bottom to the highest water elevation in a well within 2 miles should be considered a minimal requirement. It is incumbent on the EQB, state agencies and local governing authorities to take a protective approach, and require such a minimal 100-foot vertical buffer.



The EQB “Tools” document points only to the ‘matureness of the dendritic stream valley systems’ that causes the flashiness of a system during and after intense or long storms or sudden high snowmelt. However, as shown by water tracing, underground conduits often divide the water toward different springs or other features. Although the beginning of this document incorporates wording from decades of research from the UM, the MGS, the DNR and others, the EQB authors seem to then simply ignore the impact of what they have quoted. For instance, they do not seem to understand that every sinkhole is (or has been) intrinsically connected to the groundwater. That is precisely why it is a sinkhole, and not a lake! Further, any filled sinkhole that may hold water at certain times or for a period of time, is likely to be only temporarily closed.



Sinkholes, losing streams, and streams in blind valleys (where a stream goes completely underground), are all connected to a very well-integrated system, much like a city plumbing system. Even when a sinkhole is purposely “filled in” or “closed”, or naturally covered by sediment, whatever material is covering the top of that sinkhole is only temporarily stopping or slowing water from moving underground at that location. The conduit below exists through the bedrock, and it is really still there, even if the sinkhole appears to our eyes to be sealed at the land surface. Given enough time, and sometimes only a matter of days or months, that temporary plug will usually be eroded from below, or another nearby sinkhole will connect to a conduit and then pirate the water underground. 



Therefore, the conservative assumption should be that all sinkholes will take water again. The bigger the sinkhole, the more water a sinkhole can carry and the faster the water will go underground. The failures of the waste treatment ponds at Altura, Bellechester and Lewiston in the 1980s are instructive examples, as was the sudden disappearance of the infiltration pond in the Woodbury ‘Dancing Waters’ development.



Even a fully-grouted well (such as is required to properly seal an abandoned well), is only a plug of limited inches in diameter. The solutionally-widened fracture system in the karst area is three-dimensional, unpredictably complex, and essentially extends wherever the carbonate bedrock exists. So no program of grouting wells or trying to grout sinkholes or fractures will permanently seal up this regional system.



Note that Fillmore County has literally over 20,000 identified sinkholes, and counting (see the Karst Features Database, hosted by the MN DNR and the MN Geological Survey).  As far as I am aware, no county in the MN karst area has completed a county-wide comprehensive assessment of sinkholes using all of the latest techniques, such as LiDAR. Dr. E. Calvin Alexander, Jr. (a nationally distinguished karst researcher in SE Minnesota for over 40 years) and his students have studied sinkholes in various counties. Three different graduate students focused particularly on Winona County. Over the span of two decades, their studies progressively found more sinkholes across Winona County than previously, some which opened up and others which were detected by better techniques. So we really don’t even have a good guess yet of how many sinkholes exist. The requirement for canvassing the area within 500 feet of the proposed mine site for karst features is woefully inadequate. The study area for karst features should expand to a radius of 1 mile of the mine site.


The EQB “Tools” and other publicly released documents from agencies to date significantly underestimate the issues of how extensive, complex and dynamic this karst is. The “Tools” document states that the area has ‘mature, dendritic’ river systems. This language is reminiscent of a simplistic approach to the hydrologic cycle, and the classical interpretation of water interconnections and flow. However, we now know that viewpoint is only somewhat useful for non-soluble aquifers similar to sands and sandstones (technically, non-carbonate, isotropic, homogenous porous media). The karst area with much soluble carbonate bedrock is explicitly not very similar to that model. This also means the mathematical models that have often been used to describe groundwater flow, as well as to define the “water table”, are not sufficient to the task. 



Such models are simply no substitute for actual field study and measurements. Permit conditions based primarily upon such mathematical models will similarly fall far short of what would be required to adequately protect the groundwater. The permitting process should not rely solely on using any mathematical model. That process should demand several years of site-specific field research, covering a variety of weather and hydrologic conditions (including highly detailed, continuous monitoring during several snowmelts and intense storm events). The research design should include determining the variability of the hydrologic conditions of the site and as distant from the site as any water tracing demonstrates a connection to a spring or resurgence. A minimal surrounding area of at least 2 miles, and at least 3 or more water tracing studies, should be required for the research design.The permits should require such research to be done by professional geologists who have significant experience with karst research.



For example, in addition to evidence of the expansivity, complexity and dynamism of the karst system, it has sometimes been shown in the karst region that surface watersheds do not necessarily coincide with groundwater basins. We know that generalized maps of the so-called “static water table” are often inaccurate or even misleading. Depth to water is only a site-specific measure in a karst area, and is only a single measurement in time. That depth could be different under different or changing conditions. Water tracing has shown water to divide underground and flow in different directions. Tracing in the karst region has often demonstrated underground travel distances of several miles from a sinking point to a spring or resurgence. The travel times can be highly variable as well; as short as hours to a few days; but sometimes the tracing has demonstrated travel times of months-to-years. Repeated groundwater tracing along the same routes can even vary in time, changing between hours/days to weeks/months, depending on preceding water levels, subsequent rainfall, and/or wetter or drier cycles. (Some cycles are known to have spanned several years. Many local residents report they have observed regular 7-year cycles.) None of this evidence fits with the classical theory. So the EQB’s underpinning model is inadequate to protect the groundwater.  Therefore, any standards for mining permits must provide conservatively-higher lateral setbacks and greater vertical separation buffers than are proposed in these EQB “Tools.” As is, these “Tools” simply do not address many groundwater risks in the karst area in any meaningful way.


To be protective of the groundwater, it should be assumed that every sinkhole actually does connect to the groundwater. If there is one sinkhole visible, it should be assumed there are others, maybe entire clusters, but some of them might not yet be visible. In fact, to quote Dr. Alexander, “the absence of evidence of a sinkhole is explicitly not evidence that a sinkhole does not exist.”  The bottom line is that a 1,000-foot setback may not be nearly protective enough. 



However, even that standard would require the cooperation of the mining company. If no regulatory agency representative sees the evidence of a sinkhole, will the company be willing to report it and reduce their intended mining footprint? Would a landowner who is getting a mining contract be willing to disclose a sinkhole and potentially lose a significant amount of money, because the mine footprint would need to be smaller? With the high probability of   unrecognized or unreported sinkholes or conduits to the groundwater at any site in the karst area, a very conservative standard is required. 



At a minimum, all processing chemicals (except clean water) must be prohibited for use onsite; and any reject material that was exposed offsite to any chemical (except clean water), prohibited to be spread on or incorporated on any land parcel in the karst region. This includes prohibiting the use of reject material for reclamation that was offsite, to any mine or any other location in the karst area. If the processing companies choose to use any processing chemicals (except water with no additives), then the ‘reject material’ should be transported for disposal outside of the karst area of southeastern Minnesota. 


To the mining companies, ‘reject material’ is simply ‘waste sediment.’ They may incompletely understand that chemicals applied to the mined material will undoubtedly remain adhered to some of the reject material. They may not view the reject material as having any effect on the land or groundwater. But it is incumbent upon the EQB, state agencies and local governing authorities to recognize this issue and institute protective regulations. The drinking water is simply too valuable to compromise.



Another ‘bottom line’ issue is that requirements should explicitly forbid this state from being a dumping ground for any other state. (I would favor the passage of such law at the state level.) No material from any other mining, including mining from Wisconsin, Iowa or wherever, should be allowed to be spread over ANY land in the Minnesota karst area (as defined in the previously cited “Minnesota Karst Lands” map). There are likely sand processing plants which already exist or will be proposed, where it is closer to a Minnesota mine (or other parcel owned by a willing landowner) than it is to the mine from which it came. Haulers and the industry will trim as many miles off their routes as they can, to save money. In such cases, Minnesota will be a dumping ground where Minnesota’s regulations won’t protect the groundwater precisely because the initial mining and/or processing was out of state. Only by not allowing ANY sand or reject material back onto any parcel in the karst region of SE Minnesota from out of state, will the groundwater be proactively protected.


Obviously, state law requires large-scale water appropriations to be permitted directly by the Minnesota DNR. Field studies of the site-specific hydrologic conditions should be required in every case, to determine that pumping demands are adequately protective of the community’s regional groundwater supply. Each study should be required to be performed by a professional geologist with an extensive background in karst research.



The following are consequences which the EQB, state agencies and local governing authorities should expect will happen without more protections:



1-For the very reason of liability, the frac sand industry will likely continue to deny, delay, and obfuscate the disclosure of any chemicals, particularly if they suspect the chemical could be harmful or a health risk of any nature.



2-If the companies were actually required to reveal their processing chemicals, most of the frac sand mining companies would likely decline to wait years for a mining permit for a health risk assessment, in order to use any particular chemical. So if all chemicals except water are banned, they will simply process the sand mechanically and/or with water.



3-It is the responsibility of the EQB, state agencies and local governing authorities to protect people’s drinking water, water for stock, and water for all uses where vapors could be a health risk.



4-If the chemicals were not disclosed prior to mining, and if they were not analyzed for in the initial baseline samples, then after a pollution event, no one will be able to prove those polluting chemicals used by the industry were not, in fact, in the aquifers before mining. As usual, all liability will end up in the taxpayers’ laps.



The specter of the West Virginia contamination by 4-MCHM and PPH is fresh in mind, having disrupted the lives and businesses of over 300,000 people for many days. The final history of that problem most likely has not yet been written. But that spill may actually pale in comparison to what could occur in the karst region of southeastern Minnesota. 



Without stricter requirements, if any chemical is spread back on the karst land, the scenario could actually be MUCH worse than the recent West Virginia spill. In that WV case, the scope of the problem may have been limited to only one tank, and the distance which the material moved to reach the river (not counting the length of the river or if it goes underground, which seems to have not yet been publicly discussed). Even if the entire footprint of that company has contamination issues, there is still a limit to its size. But the company has apparently halted the release, and regulators know basically where to investigate. As far as is known publicly now, that case is essentially a point source. However, in the case of frac sand mining in Minnesota, after dozens or more mines get permitted in the karst area, if groundwater contamination is discovered, where do you start? Because the water moves so quickly underground, and because the system is so complex and dynamically changes with changing water levels, how could the contamination ever be shut off? 



The footprint of each mine will be dozens to hundreds of acres. Even if it were ultimately determined that one, and only one, site had pollution occurring, what would you do then? Under the current mining model, the reject material will have been spread (during reclamation) across dozens to hundreds of acres at varying depths at each mine. How much do you dig up? If dug up, what do you do with that material? How much will it cost to transport it out of the karst area? 



How do you even start to clean up the groundwater? It would not only be a nearly impossible task, it would cost an unimaginable amount of money. Safe to say, none of the local or county governments could possibly cover the costs.



Another irony is that this groundwater contamination scenario would be very similar to the contamination from old dumpsites and landfills which were strewn across the state and across the karst area, in the ‘bad old days’ of the 1800s-1900s. But this time, we understand the cause-and-effect connections. Future generations will ask: why didn’t we ‘get it’? Why wasn’t it prevented in the first place?


The history of groundwater contamination (in Minnesota as well as nationally) is a sad history littered with incidents of related diseases and health impairments. It is a story of many companies (with a very few exceptions of responsible owners) declaring bankruptcy or continuing lawsuits for years or decades to deny liability; and/or to simply out-wait litigants or force unfair settlements due to extraordinary legal costs. (The “deep pockets” of oil, chemical and similar industries are more than adequate, that they can afford these tactics to avoid legal precedents and liability.) When all is said and done, the taxpayer (as consumer) pays the costs anyway through higher prices. Ultimately, final groundwater clean up attempts have been repeatedly piled onto the expense of taxpayers, and at enormous costs. 



The EQB, state agencies and local governing authorities do not seem to be paying much attention: not to the lessons from other frac sand operations; not to the concerns of nearby residents when a mine is forced upon their community; not to the national news about the irresponsibility of this industry and other chemical polluters; and particularly not to Minnesota’s own history of groundwater pollution.



The EQB, state agencies and local governing authorities have a major responsibility to protect the environment of Minnesota, in order for healthy rural residents and communities to thrive. Under the current mining model, frac sand mining in southeastern Minnesota may already be producing, and will continue to produce, impacts that could be explicitly unhealthy for the residents. 



So what do the residents in southeastern Minnesota have to lose? Basically, in a word, everything.



The larger picture is that when residents can no longer be confident of the health of their community, they will likely feel either forced to leave or to live in fear of the consequences. This could have a devastating effect on county budgets. If residents can no longer obtain clean water, or an adequate amount of water, their land will be worthless. They won’t be able to sell it at any price. If their land has no value, why should they pay ANY property tax at all? The counties’ budgets would probably implode if large numbers of landowners and businesses stop paying taxes. No amount of temporary frac sand permit and regulatory fees could make up the difference.



It is truly unfathomable, what amount of ‘financial assurance,’ even if actually on deposit in a vault, would truly be enough to clean up the groundwater. What about all the other financial assurances, as well? The counties do not dare take the risk of double- or triple-counting any escrowed deposits, which might ALSO be needed to repair roads and bridges, to replace the lost tourism jobs, to clean up the air, to cover liability claims against the county for ‘taking’ their property value, to cover liability claims for illnesses and deaths attributable to this mining model, and the list goes on and on. The difficulties and expenses of cleaning up the mess could be enormous; costs that no township or county could perhaps cover in decades.



The bottom line is that allowing more frac sand mines to be permitted is continuing down a foolhardy path. The prospects of having tremendously costly problems far outweigh the potential income that the townships and counties will accrue. Local officials have a weighty responsibility to act in the public interest.  When short-term gain is ever gambled over the alternative of long-term sustainability, the public always loses. At the end of the day, the taxpayers are always asked, and required, to clean up the mess.



It would be instructive, but perhaps extraordinarily depressing, to determine what the total expenses have been for cleaning up all of the PFOS/PFOA, TCE, creosote and other chemicals, the landfills, and other groundwater contamination legacies in Minnesota. In the past, perhaps it could have been said we really didn’t know; that society did not recognize the cause-effect relationship of spill or disposal legacies that have reached the groundwater. But no one is able to say we don’t understand this relationship now. So there is NO EXCUSE to permit this to happen again. No amount of nice words, or mathematical models, or even ‘financial assurances’ will be worth anything if the groundwater becomes contaminated. We really should not allow Minnesota to become another West Virginia.











From: David Williams
To: Smyser, Jeff (MPCA)
Cc: Seuffert,  Will (MPCA)
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Jeff Smyser
Minnesota Environmental Quality Board
520 Lafayette Road North
St. Paul, Minnesota 55155
 
Re:    Comments on Proposed Tools to Assist Local Governments in Planning for and
Regulating Silica Sand Projects
 
Dear Mr. Smyser:
 
Attached is my letter is to provide the Minnesota Environmental Quality Board (EQB) with
comments and requested changes regarding the proposed Tools to Assist Local Governments
in Planning for and Regulating Silica Sand Projects.  If you have any questions regarding my
comments, please contact me.  Thanks.
 
David Williams
davidw@acegroup.cc
507-467-2611
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David Williams
Land Use Planning and Environmental Consulting



40722 County Road 12
Lanesboro, Minnesota 55949



Telephone:  507-467-2611 
Cell: 507-421-0715



Email: davidw@acegroup.cc  



Saturday, December 21, 2013



Jeff Smyser
Minnesota Environmental Quality Board
520 Lafayette Road North
St. Paul, Minnesota 55155



Re: Comments on Proposed Tools to Assist Local Governments in Planning for and Regulating Silica
Sand Projects 



Dear Mr. Smyser:



The purpose of my letter is to provide the Minnesota Environmental Quality Board (EQB) with my
comments regarding the proposed Tools to Assist Local Governments in Planning for and Regulating
Silica Sand Projects.  This document was reviewed by the EQB silica sand subcommittee at its meeting
held on December 18, 2013.  Please consider the following comments and requested changes to the
document:



1. I have a general comment regarding the proposed document.  The purpose of the document is
to provide local government units with various acceptable guidelines and standards for
regulating silica sand projects.  Among acceptable guidelines and standards should be tools that
would enable local government units to prohibit or ban silica sand projects entirely or partially
within their jurisdictions.



2. At least two local government units have suggested publicly an interest in totally banning or
prohibiting industrial silica sand projects entirely within their jurisdictions.  The document should
include a guideline that confirms to local government units that it is acceptable to prohibit or ban
silica sand projects entirely within their jurisdictions.  The current proposed document does not
contain that option.



3. The document should contain an option of prohibiting or banning silica sand projects within a
designated sensitive area of local government unit territory.  Sometimes this is called a partial
ban or overlay ban.  Pepin County, Wisconsin employed this strategy in approving an overlay ban
of silica sand activity along its portion of the Mississippi River (including the towns of Stockholm
and Pepin) and the Great River Road adjacent to the river.  Goodhue County, Minnesota is
employing some of that partial ban strategy in its silica sand activity amendments to the county
zoning ordinance.  Sensitive areas in southeastern Minnesota that could employ a partial or
overlay ban would include bluffs, designated trout streams, calcareous fens, critical natural
habitats, wetlands, and state forestlands.
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4. Density standards should be a solution in the document.  Some local government units would
appreciate guidance to prevent the clustering of too many silica sand projects in the same
township, neighborhood or area.  This is just the problem the EQB is facing with the pending 3
county Minnesota Sands, LLC EIS.  The potential solutions to density problems are:



(a) Placing a limit or cap of 2-3 silica sand projects in any township, or
(b) Placing a radius restriction of 5 miles between silica sand projects.



5. Some counties have indicated a desire to limit the size of silica sand projects to prevent the
industrialization of rural residential and agricultural areas.  Fillmore County, Minnesota employed
that solution by limiting the size of silica sand projects to a maximum of 50 acres.  I urge the EQB
to recommend a maximum acreage limitation of not more than 50 acres for any silica sand
project.



If you have any questions regarding my comments and requested changes to the document, please
contact me.  



Respectfully,



David Williams



Copy:   Will Seuffert













From: Jody McIlrath
To: *EQB_Silica Sand
Subject: Silica Sand Standards Comments
Date: Thursday, December 19, 2013 8:08:53 AM


 
Below are my recommendations for changes to the document:
 
1. Due diligence should be performed by LGU on solvency of the company, as well as any past
violations in operations.
2. LGUs should consider rigorous fines for violations vs fines up to and including cease and desist, and
permit revocation.
3. A standard setback should be 1 mile from residential, high density populations such as cities,
campgrounds, hospitals etc..
4. Underground mining considerations need to be included in the guidelines. What changes if mining is
done underground vs open pit?
5. What if state lands are permitted to mine? What should the rights and the expectations of LGUs
include?
6. Language should be added to assist LGUs considering a total ban or overlay district.
7. Extend the review period to Jan. 31st, 2014.
 
Thank you-
 
Jody McIlrath
651.345.4779
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From: Kelley Stanage
To: *EQB_Silica Sand; Smyser, Jeff (MPCA)
Cc: Seuffert,  Will (MPCA); Stine, John (MPCA); Frederickson, Dave (MDA); *Commissioner (DNR); Anderson, Ellen 


(MDA); Frantz, Kate (MPCA)
Subject: Comments on Proposed Tools to Assist Local Governments in Planning for and Regulating Silica Sand Projects
Date: Monday, January 27, 2014 6:10:02 AM
Attachments: eqb comments 012514.pdf


Dear Mr. Smyser,


Thank you for your work, and that of the other agencies, to protect Minnesotans from the adverse effects of silica sand 
mining. Please find attached my comments on the Environmental Quality Board's "Tools to Assist Local Governments in 
Planning for and Regulating Silica Sand Projects."


If you should have any questions, please feel free to call  me at (507) 458-4528.


Best regards,


Kelley Stanage



mailto:stanage@acegroup.cc
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Kelley Stanage 
4890 County Road 9 � Houston, MN 55943 
507�896�9290 � stanage@acegroup.cc 
 
January 25, 2014 
 
Mr. Jeff Smyser 
Minnesota Environmental Quality Board 
Pollution Control Agency 
520 Lafayette Road North 
St. Paul, Minnesota 55155 
 
Re:  Comments on Proposed Tools to Assist Local Governments in Planning for and Regulating Silica Sand Projects 
 
Dear Mr. Smyser, 
 
First, I wanted to thank you for your work, and that of the other agencies, on this revised document. It provides much 
more information than the previous version. While the revised document provided a much more thorough description 
of the problems, it fell somewhat short in providing solutions. Local governments need specific assistance in developing 
regulation, with the primary aim of preventing adverse effects of silica sand mining, and the secondary aim of 
monitoring and detecting adverse effects.  
 
Please consider the following comments: 
 



1) Many local governments find that industrial silica sand mining is incompatible with their land use priorities. 
The document should provide, as one of the available options, a clear means for such governments to define 
industrial silica sand mining as a prohibited use in these areas. 



2) There are a variety of situations where local governments want to protect sensitive areas. These areas may 
include natural features such as bluffs, critical natural habitats, or trout streams; they may also be school bus 
routes, health facilities, or recreational areas like bike trails, parks or athletic fields. The document should 
provide, as another option, a means for local governments to protect these features and activities from the 
adverse effects of intense industrial silica sand mining, processing and transportation through overlays, 
setbacks, or other such means. 



3) This revised document states several times that it is important to consider site-specific conditions and the 
earlier EQB Report on Silica Sand acknowledges that many local governments do not have the resident 
expertise to analyze every site in terms of air quality, water quantity, water quality, transportation, and other 
aspects of operations, including dust, noise, lighting, blasting, etc. Consequently, the document should suggest 
that local governments require every silica sand project undergo environmental review, with required comment 
from state agencies, including, but not limited to the Department of Natural Resources, and the Pollution 
Control Agency. The project proposer, through permitting or other appropriate fees, should fund this review 
process. 



4) The water quality testing intervals identified in the document are inadequate to protect rural drinking water, 
especially in karst areas. My understanding is that just one of the flocculants used in silica sand processing, 
polyacrylamide, can degrade to acrylamide (a neurotoxin) under outdoor conditions within five (5) days. In 
karst geology, it can quickly travel into aquifers (contaminating the source for rural drinking water), where it 
will become undetectable within another five (5) days. That suggests that quarterly or annual water testing is 
insufficient to monitor water quality. Where chemical agents are used in processing, the same diligence should 
be suggested for water quality monitoring as for air quality (e.g. continuous, online monitoring, with the data 
available in real time to the MPCA and the public via the internet), with all monitoring funded by the project 
proposer. In addition, the quality of wastewater pond liners is irrelevant if the pond overflows due to extreme 
weather events. We have experienced four (4) one thousand (1,000) year flood events in Minnesota since 2004. 
The EQB’s Silica Sand Report stated that there were “no commonly accepted analytical testing methods” 
available to test water for flocculants. If this is still the case, it would seem that in order to protect the source of 
drinking water for rural Minnesotans, an abundance of caution should be applied. There are processing 
methods that do not require water or chemicals. The document should suggest that local governments seriously 
consider the prohibition of the use of water and chemicals in processing, especially in karst areas. 



5) A vertical setback of a minimum of 25 feet from the water table should be identified. This will provide a 10-
foot separation from the water table, with an allowance for an annual 15-foot fluctuation in levels. 



6) The EQB’s Silica Sand Report acknowledges that the cumulative effects of multiple silica sand mines in close 
proximity are not well understood. Local governments need guidance on how to limit size and density to 











prevent adverse cumulative effects. Again, the focus should be on preventing adverse affects, not solely on 
monitoring in order to detect them. 



7) In the section on setbacks and buffers, a table was provided on page 116 identifying setbacks from property 
lines and residences. Evidently eighteen LGUs were surveyed to obtain this data. The EQB’s Silica Sand Report 
states that in Wisconsin, “the demand for frac sand increased exponentially from 2008-2011.” And, “in 
Minnesota, the frac sand industry is less developed.” That suggests that unless the ordinances on which the 
setbacks on page 116 were based were enacted in 2011 or later, chances are that they were intended to regulate 
the much less intense construction sand mining industry. If so, it is misleading to list them in this guidance 
document. At the very least, the table of figures should be clearly labeled as construction sand mining setbacks, 
and not industrial silica sand mining setbacks. 



8) Last, but not least, is the idea of monitoring and enforcement. Inadequate regulation, monitoring, and 
enforcement in Wisconsin have resulted in violations in at least three of the numerous silica sand operations 
there. Preferred Sands, Completion Industrial Minerals, and Tiller Corporation were fined $200,000, $80,000, 
and $80,000, respectively for their violations a year and a half to two years after the violations occurred. At least 
two of these violations were uncovered because of citizens’ complaints rather than governmental enforcement. 
Local governments need guidance on how to structure both staffing and funding for monitoring and 
enforcement. Self-enforcement by industry is clearly ineffective. Fines are imposed, at best, after the damage 
has already occurred, and while significant fines should be levied when violations occur, they are insufficient 
deterrents in and of themselves. The document should clearly identify how local governments can define an 
effective, efficient monitoring program funded through permitting or other appropriate ongoing fees. The 
document should suggest that local ordinances require immediate cessation of operations when violations 
occur, with resumption only when the causes of violations have been resolved and relevant fines paid. 
 
Many county governments, and most township governments, especially in rural areas, do not have the local 
expertise to develop appropriate monitoring and enforcement regulations, and to plan for these activities from 
an organizational and staffing perspective. Perhaps one way to partially address this is to include a 
representative from the Attorney General’s office on the silica sand technical advisory team to provide 
guidance in writing legally defensible regulations, policies and procedures for monitoring and enforcement, and 
to provide guidance on how to carry them out. 



 
At a recent presentation in Winona, Commissioner Stine’s presentation included a slide, titled something like “What I 
thought I knew.” He made a relevant and astute observation when he talked about the number and severity of flood 
events he’s observed in the past couple of years (four 1,000 year floods in the last ten years). This drove home the idea 
for me that regulation of this new industry should reflect current conditions, rather than simply follow past practices. 
Practices that may have been considered “Best Management Practices” in the past may not be—surely will not be--
sufficient under today’s rapidly changing conditions. I understand the delicate legal and political nature of providing such 
guidance to local governments, but the higher goal of protecting the health of current and future generations is worth 
the effort, isn’t it?	  
 
Thank you for your serious consideration of these suggestions to protect the health of residents, resources and the 
economy in Southeast Minnesota from adverse effects of industrial silica sand mining. 	  
 
 
Sincerely, 



 
Kelley Stanage 
 













From: James Lehmann
To: *EQB_Silica Sand
Subject: Silica mining
Date: Monday, January 27, 2014 9:31:10 AM


I am a concerned citizen; strong restrictions on silica mining are best for our beautiful trout streams in
SE  Mn.DNR  recommendations are minimum requirements. One mile setback seems too lenient.Jim
Lehmann
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From: Carlos Espinosa
To: *EQB_Silica Sand
Subject: Comments on Silica Sand Tools
Date: Wednesday, January 22, 2014 10:21:57 AM


Two comments on the draft “Tools to Assist Local Governments in Planning for and Regulating Silica
Sand Projects:”
 
1)  More information on need to conduct monitoring at every silica sand facility would be helpful. 
There are a number of existing operations in Winona which are very small and handle only wet sand
(above 2.5% moisture content – per local ordinance).  If I told these operations they have to conduct
monitoring for TSP, PM10, PM2.5, and PM4-silica – their first question is going to be “Why?” 
Especially given the data from larger facilities in Minnesota and Wisconsin which shows air quality
levels in-line and sometimes far below federal and state thresholds.  Some type of suggested
exemption for small operations (e.g. below a certain throughput tonnage) that only handle wet sand
would be helpful.
 
2)  Recommendations on how to curtail fugitive dust from rear-dump semi trucks would be helpful. 
In Winona, none of the trucks used to transport silica sand are bottom dump.    
 
Otherwise, I think the document looks pretty good.  A lot of good information and great
recommendations.  Good work Jeff S. and others.
 
Thanks,
 
-Carlos
 
Carlos Espinosa, AICP
Assistant City Planner
City of Winona
207 Lafayette Street, P. O. Box 378
Winona, Minnesota 55987
Ph. 507-457-8216
Fax 507-457-8212
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From: Dean Flugstad
To: *EQB_Silica Sand
Subject: Silica sand comments
Date: Monday, January 27, 2014 3:49:27 PM


Dear EQB,
   I am chair of Lake Township's Comm.in writing a Comp Plan for Lake Township
and am also running for Town supervisor in the upcoming elections in March. I feel
what you have done so far is of limited value to us.
  Also I am a volunteer of Trout Unlimited as a habitat coordinator and responsible
for the spending of significant state stream restoration funds, I don't want that
investment to be in wasted. So I am dismayed at the trout streams , designated and
undesignated, being ignored in your guidelines to local governmental units.
  What am I concerned about? We need:
   One mile of protection from mining of all designated trout streams, and Class 2A
waters and their
constant tributaries and the springs feeding into them.
   Also there should be no mining within 24 feet of the water table.
   A reasonable cap on water withdrawal would be under I million gallons per year.
  You have ignored all of these . Shame!!


  You appear to be in the back pocket of industry when I thought you were there the
peoples representatives.


  The DNR has been so lax in evaluating water permits they never deny them. The
LGUs need better guidelines.


    I think Lake Township is a bit ahead of the other townships in Wabasha County.
The others need better guidelines in the area of trout streams that are so sensitive
and vulnerable.


Please help,   Thank you ,  Dean Flugstad
                                            Lake City , MN 
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From: Dennis Egan
To: *EQB_Silica Sand; Smyser, Jeff (MPCA)
Cc: "Peder A. Larson"; dennis@eganpublicaffairs.com
Subject: Comments on the Draft Model Standards
Date: Monday, January 27, 2014 4:52:05 PM
Attachments: MN Industrial Sand Council Comment on December 13 2013 EQB Document.pdf


Mr. Jeff Smyser
Principal Planner
Minnesota Environmental Quality Board
 
Dear Mr. Smyser
 
Attached please find our comments on the Draft Model Standards and Criteria for Silica Sand
Activities from the Minnesota Industrial Sand Council. As we have indicated in the past we stand
ready to help the Minnesota Environmental Quality Board move forward with a document which will
be helpful to local unites of Government when evaluating a local project. In addition, we will forward
a hard copy to your office for your use.
 
Please feel free to contact us for additional feedback or clarification on our positions.
 
Thank you for the opportunity to be engaged in moving this industry forward.
 
Dennis Egan
Executive Director
Minnesota Industrial Sand Council
 
 
 
Dennis P Egan
Egan Public Affairs, LLC
612 325-1330
 



mailto:eganpublicaffairs@gmail.com

mailto:SilicaSand.EQB@state.mn.us

mailto:Jeff.Smyser@state.mn.us

mailto:plarson@larkinhoffman.com

mailto:dennis@eganpublicaffairs.com






MMIINNNNEESSOOTTAA  IINNDDUUSSTTRRIIAALL  SSAANNDD  CCOOUUNNCCIILL  
 



 
 
January 27, 2013 
 
Jeff Smyser 
Principal Planner 
Minnesota Environmental Quality Board 
520 Lafayette Road North 
St. Paul, MN 55155-4194 
 
Re: Minnesota Environmental Quality Board Draft Tools to Assist Local Governments 
 
Dear Mr. Smyser: 



 
The Minnesota Industrial Sand Council (MISC or Council) appreciates the opportunity to provide 
comments to the Environmental Quality Board (EQB) on its December 13, 2013 document (“Document”) 
produced to fulfill the task described by law: to develop, in consultation with local governments, model 
standards and criteria for mining, processing, and transporting silica sand. MISC is committed to 
promoting safe, environmentally responsible sand mining and processing by developing and adopting the 
highest standards and practices for mining, processing and reclamation.  
 
The Council is committed to fostering safe, environmentally responsible mining operations and promoting 
safe work environments, safe communities and livable wage careers. We ask that the EQB use the 
Document as an opportunity to improve the public discourse by presenting a very clear and factual 
description of how the silica sand mining and processing facilities has been operating in Minnesota, some 
for decades, with no significant negative impacts to human health and the environment. That is the legacy 
of state agency and local government regulation of silica sand facilities.   
 
Existing facilities are well-designed, well-operated and well-regulated under current state and local 
government authorities. They are assets to their communities. They pay taxes, provide jobs and 
generously contribute to the civic affairs of their community. Without significant revision, the current 
Document will be used, as a statement from state agencies, to produce a false impression that silica sand 
projects produce unmanageable risks and inappropriately lead local governments to impose restrictions 
that are neither needed nor reasonable.  
 
Our comments were compiled by MISC members and their advisors with decades of environmental 
review, permitting, operation and reclamation experience in the nonmetallic mining and processing sector. 
That includes very recent experience successfully completing environmental review, local permitting and 
state permitting processes for silica sand mining and processing facilities in Minnesota. We provided 
detailed comments on the previous EQB model standard and appreciate statements from state agency 
commissioners and staff that those comments were useful. We hope that our detailed comments below 
will have a significant impact on the final EQB product.  
 
As a general comment, we appreciate the effort state agency staff committed to gathering a large amount 
of information for the Document. It is very clearly more substantive than the Document distributed in 
September 2013.  
 
Required Document Revisions: 
 
The EQB Document requires very significant revision to present a balanced description of the tools local 
governments should use to plan for and regulate silica sand projects. Local governments and citizens 
need a more complete presentation of Minnesota’s extremely rigorous environmental review and 
permitting processes. To provide that complete presentation, the Document must match descriptions of 
potential risks of silica sand projects with examples of environmental review and regulatory actions that 
have been used successfully to mitigate and avoid those risks.  
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Each section of the Document describing a potential risk from a project should begin with a clear 
description of relevant environmental review requirements and state agency approvals that a silica sand 
facility must obtain and the description of how the potential risk can be addressed in environmental review 
and state agency permitting.  Those environmental review and state agency approval processes are 
thorough and very public, often including public meetings at a location near the facility.   
 
Two Best Tools for Local Government: Environmental Review and Proposer Funding
 



: 



The most glaring omission in the EQB Document is the lack of any significant discussion of environmental 
review requirements under the Minnesota Environmental Policy Act and EQB rules. Each item listed in 
the Document Table of Contents must be addressed in every Environmental Assessment Worksheet and 
Environmental Impact Statement for a silica sand project. Environmental review is clearly the most 
important government “tool” to plan for and regulate silica sand projects.  
 
The most important section of the EQB Document should be a thorough description for local governments 
of the existing and new environmental review requirements for silica sand projects. The 2013 Legislature 
added two new mandatory EAW categories for silica sand projects to ensure that an EAW is prepared for 
every significant project. The 2013 Legislature also requires that each silica sand project EAW include 6 
industry-specific analyses to ensure that the issues of most concern are addressed.  
 
The Document must also be revised to describe the second most important tool for local governments 
regulating projects—a policy requiring project proposers to fund the local government activities necessary 
to properly regulate the facility. As just one example, the Jordan Sands project is located in Lime 
Township, which has an ordinance stating that “if State Law or the Planning Board requires an 
Environmental Assessment Worksheet or Environmental Impact Statement, the applicant shall be 
responsible for all costs associated with the Environmental Assessment Worksheet or Environmental 
Impact Statement.” Such a policy ensures that local governments have the resources needed to fully 
analyze a project and make well-informed environmental review and permitting decisions. 
 
State Permitting
 



: 



Beyond environmental review, the Document lacks clear descriptions of state agency regulations that are 
specifically designed to address potential ecological and human health risks from silica sand projects. For 
example, the Document contains 18 pages of discussion and recommendations regarding “Air Quality” 
but fails to make clear that nearly every issue described is addressed in the MPCA air quality permit that 
must be issued before facility construction can start.  
 
As described in more detail below, the air quality section must include a clear description of the current 
understanding of risks of silica sand particulate matter emissions from silica sand projects and provide 
examples of provisions in recent MPCA air quality permits to address those emissions. That information is 
critical to local government decisions on the tools the local government could or should use to address 
any air quality concerns.   
 
Bias, Agency Decision Standards and the Trap for Local Governments
 



: 



The Document must be revised to eliminate a clear bias against our industry. Several recommendations 
address concerns that are commonly produced by a very large number of commercial and industrial 
facilities in Minnesota. Examples include concerns about diesel engines, facility lighting, traffic, particulate 
matter emissions from facilities and mobile sources, storm water management, operations in shoreland 
areas and floodplains, and water use. Those recommendations are inconsistent with EQB member 
responsibilities and a trap for local governments. 
 
State agency commissioners and other EQB members must reject staff recommendations that are not 
well-supported and the product of reasoned judgment. By that standard, the EQB cannot approve a 
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document recommending application of standards beyond those already established in state regulations. 
Nor can the EQB approve a document recommending restrictions on single industry when information 
available to the EQB shows that the related risks arise equally from a wide variety of other private and 
public operations. The Document must either be revised to omit those sections or must clearly state, for 
each issue, that the recommended local government action be taken when planning for and regulating all 
facilities. 
 
The EQB must carefully review and revise all recommendations that would be effected through the local 
zoning ordinances and permitting decisions. The EQB is recommending that restrictions be arbitrarily 
imposed only on the silica mining industry. If implemented as described, LGU application of unnecessarily 
restrictive local standards only to silica sand facilities without any rational basis in science or fact is 
unreasonable, arbitrary, and capricious.  
 
The EQB must address this issue throughout the Document. It is insufficient to provide 164 pages of 
recommendations to local governments, most with insufficient support to withstand scrutiny, and then 
state in a single paragraph that “this document does not represent legal advice or legal opinions” and 
recommend that local governments obtain legal advice.1



 



 The draft Document is a trap for LGUs, 
suggesting recommendations without sufficient support that will encourage unlawful ordinance and permit 
decisions.  



Exceeding the Legislative Directive
 



: 



The Document must be revised to match the legislature’s direction to EQB. The statutory directive to 
develop the Document requires the EQB to develop standards and criteria for “mining, processing, and 
transporting silica sand.” That law defines “silica sand:” 
 



"Silica sand" means well-rounded, sand-sized grains of quartz (silicon dioxide), with very little 
impurities in terms of other minerals. Specifically, the silica sand for the purposes of this section is 
commercially valuable for use in the hydraulic fracturing of shale to obtain oil and natural gas. 
Silica sand does not include common rock, stone, aggregate, gravel, sand with a low quartz level, 
or silica compounds recovered as a by-product of metallic mining.2



 
 



The Document must describe how state agency analysis and recommendations were developed to 
address issues arising solely from silica sand as defined in law. The Document must be revised 
throughout to exclude from its recommendations all facilities that mine or process common rock, stone, 
aggregate, gravel, sand with a low quartz level, or silica compounds recovered as a by-product of metallic 
mining. 
 
Themes for EQB Analysis
 



: 



We submitted comments to EQB on the September 2013 EQB that included general themes. Those 
themes are equally important for revision of your current Document.  
 
First, State and local rules in place today are the product of decades of state and local regulation of 
thousands of nonmetallic mining and processing facilities in Minnesota. The best sources for model 
standards and criteria are recent state agency permitting decisions, existing local ordinances and recent 
permitting decisions by local governments. The Document in many places reflects deference to demands 
of interest groups committed to opposing silica sand projects rather than reflecting recent state agency 
permitting decisions and consultation with local governments as required by the legislature. 
 



                                                            
1 Environmental Quality Board Tools to Assist Local Government at 2 (December 13, 2013 Draft).  
2 Minnesota Statutes Section 116C.99 subd. 1(d). 
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Second, land use and zoning decisions are legislative and police powers of local governments that are 
most appropriately established and administered by local governments. The MISC was heavily involved in 
legislative deliberations regarding the EQB’s task and consultation with local governments was a priority 
during those deliberations. We see no evidence of significant local government input into the draft 
document.  The EQB’s guidance to local governments to assist them in making land use and zoning 
decisions must emphasize that the EQB lacks the knowledge and expertise to set standards for local 
governments 
 
Third, the Document lacks sufficient information for each recommendation describing why it is needed 
and why it is reasonable. We understand that the EQB process to produce a final Document is not a 
rulemaking process subject to the Administrative Procedures Act (“APA”). Nevertheless, the EQB and 
member agencies must recognize that many of the LGU’s will rely on the Document in the same manner 
that they rely on documents produced under the rulemaking process. In addition, they owe the public a 
process that removes any concern that the EQB’s decisions are arbitrary and without any technical basis. 
The EQB is proceeding outside the requirements of the APA but should, as a state agency, respect the 
state policies incorporated in APA requirements.  
 
The state agency recommendations developed for the EQB Document must be based on applicable state 
agency rules promulgated through the APA process to the fullest possible extent. If an EQB 
recommendation varies from state rules on the subject, is not founded on any state rule provision, or is 
not based on a common provision in existing local ordinances, the EQB must provide a detailed 
statement describing the evidence and reasoning the EQB is relying on to justify it. Such statements will 
provide the local governments, the public and industry with confidence that the standard or criteria is the 
product of reasoned judgment.  
 
The detailed MISC comments below are grouped into four categories, addressing: environmental review, 
proposed air and water standards, and the existence of effective local regulations. 
 



GENERAL COMMENTS 
 
A. 
 



THE MOST IMPORTANT “TOOL” FOR LOCAL GOVERNMENTS IS ENVIRONMENTAL REVIEW 



The “Tools to Assist Local Governments” section of the EQB Document must begin with a description of 
environmental review, unquestionably the most important tool for local governments in planning for and 
regulating silica sand projects. No two silica sand projects are alike and the potential risks to human 
health and the environment from silica sand projects will vary significantly based on the location of the 
projects, the types of operations occurring and the design of those operations.  
 
The environmental review process is designed as a tool to assess the risks from a project and produce 
the information needed to ensure that a project is properly designed and operated to address them. As 
described in EQB’s guidance document, the environmental review process as “an information gathering 
process to help government units with permitting authority over a project make better-informed 
decisions.”3



 
  



The tool is particularly useful for local governments following the 2013 Legislature’s action to require an 
EAW for every significant silica sand project and mandate that each EAW include very specific types of 
analysis addressing the issues of most significant public concern. The legislation is the product of 
discussions between a variety of parties including state agencies, the Council, environmental advocacy 
groups and legislators and was adopted after significant legislative committee discussion.  
 
All parties involved were focused on establishing proper mandatory thresholds to ensure that 
environmental review will be required for the projects that might have the potential for significant 



                                                            
3 Guide to Minnesota Environmental Review Rules at 4 (May 2010). 
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environmental effects. And most importantly the new information requirements for the mandatory EAW’s 
were very widely supported by all parties in the process.  
 
The 2013 Legislature created two new categories of silica sand projects that are required to undergo 
environmental review.4 An EAW must be prepared for a silica sand project which “excavates 20 or more 
acres of land to a mean depth of ten feet or more during its existence.”5



 



 The local government is 
responsible for preparation of the EAW.  



In addition, an EAW must be prepared for any silica sand project where silica sand is stored or processed 
if the project is “designed to store or is capable of storing more than 7,500 tons of silica sand or has an 
annual throughput of more than 200,000 tons of silica sand and is not required to receive a permit from 
the Pollution Control Agency.” The MPCA is responsible for preparation of the EAW. This mandatory 
EAW category was created to ensure that any significant storage and processing facility that does not 
require an MPCA air quality permit will be analyzed through the EAW process. 
 
The 2013 Legislature also mandated that the EAWs include information on six industry-specific topics-6



• a hydrogeologic investigation assessing potential groundwater and surface water effects and 
geologic conditions that could create an increased risk of potentially significant effects on 
groundwater and surface water; 



 : 



• for a project with the potential to require a groundwater appropriation permit from the 
commissioner of natural resources, an assessment of the water resources available for 
appropriation; 



• an air quality impact assessment that includes an assessment of the potential effects from 
airborne particulates and dust; 



• a traffic impact analysis, including documentation of existing transportation systems, analysis of 
the potential effects of the project on transportation, and mitigation measures to eliminate or 
minimize adverse impacts; 



• an assessment of compatibility of the project with other existing uses; and 
• mitigation measures that could eliminate or minimize any adverse environmental effects for the 



project. 
 
The EQB Document should include a section dedicated to providing a clear explanation for local 
governments regarding how each of these tools included in a silica sand project EAW will be used by 
state agencies and might also be used by local units of government. In addition, each section of the EQB 
Document must also be revised to reference use of the environmental review “tool” to address each topic 
in Part II of the Document, including specifically:  



• Revision of the air quality section of the Document to reference the required “air quality impact 
assessment that includes an assessment of the potential effects from airborne particulates and 
dust” and describe how that information will be used by state agencies and might also be used by 
local governments.  



• Revision of the water quantity section to reference the requirement that an EAW include 
“hydrogeologic investigation assessing potential groundwater and surface water effects and 



                                                            
4 Minnesota Statutes Section 116C.991. The 2013 Legislature directed the EQB to amend its rules to 
consider whether the temporary mandatory categories should remain part of the environmental review 
requirements for silica sand projects and whether the requirements should be different for different 
geographic parts of the state. The Council supports amending EQB environmental review rules to include 
the temporary mandatory EAW categories and the related information requirements in those EAWs that 
were created by the legislature.  
5 For comparison, EQB rules provide that other nonmetallic mineral mining projects require an EAW for 
projects which excavate 40 or more acres of land to a mean depth of ten feet or more during its 
existence. Minnesota Rules 4410.4300, subp. 12(B).  
6 Minnesota Statutes Section 116C.991. 
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geologic conditions that could create an increased risk of potentially significant effects on 
groundwater and surface water” and, for a project with the potential to require a groundwater 
appropriation permit from the commissioner of natural resources, “an assessment of the water 
resources available for appropriation” and describe how those tools will be used by state 
agencies and might also be used by local units of government.  



• Revision of the transportation section to reference the “traffic impact analysis” that will be 
prepared for the EAW and describe how that tool can be used by local governments. 



• Revision of the “Considerations for Setbacks and Buffers” section to reference the EAW 
“assessment of compatibility of the project with other existing uses” and describe how that tool 
can be used by local governments.  



 
The EQB Document should also provide a clear explanation for local governments of how the EAW “tool” 
is used to analyze each of these additional issues that must be addressed in every EAW: 



• Project location and description; 
• Cover types;  
• Permits and approvals required;  
• Cumulative potential effects;  
• Land use;  
• Geology, soils and topography/land forms (including sinkholes, shallow limestone formation and 



karst conditions);  
• Water resources including 



o surface water 
o trout streams 
o groundwater 
o wellhead protection areas 
o springs 
o seeps 
o nearby wells 
o wastewater 
o stormwater 
o wetlands 
o water appropriation 
o surface waters  



• Contamination/Hazardous Materials/Wastes;  
• Fish, wildlife, plant communities, and sensitive ecological resources (rare features);  
• Historic properties;  
• Visual impacts;  
• Air (including stationary source emissions, vehicle emissions, dust and odors);  
• Noise;  
• Transportation;  
• Other potential environmental effects. 



 
As stated previously the Council believes it to be a glaring omission that the Document does not begin 
with a robust discussion about environmental review.  It is one of the most valuable and comprehensive 
tools available to decision makers.  Many times environmental review becomes an iterative process which 
better informs the public, the decision makers as well as the project proposer.  The entire process 
generally leads to better project for the entire community.   
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B. 
 



COMMENTS ON AIR QUALITY 



 
General Comments: 



This section of the Document must be supplemented to properly address the existing state regulations or 
state regulatory authority that can be relied upon by the LGUs to address and/or mitigate the potential 
issues associated with air quality.  



To help LGUs understand how silica sand facilities can be properly regulated, the air quality section 
needs to begin with a thorough and balanced discussion of the federal and state air permitting process 
that silica sand mining and processing facilities are subject to. This section should be inserted at the 
beginning, directly after “a. Description of silica sand project concerns,” with the new section, 
“b. Description of current regulations and permitting authority added.”  



The introduction should provide a concise statement that all of the air issues discussed in this section are 
addressed by the MPCA in the air permit for the facility. This statement should be followed with a 
summary of existing state air quality regulations that are designed to mitigate air quality concerns to 
protect human health and the environment and a discussion of the MPCA air permit process that silica 
sand mining and processing facilities are subject to, including significant opportunities for public 
comment.  



This section should make it clear to LGUs that air quality regulatory responsibilities including preparing 
draft and final air permits, holding public meetings, imposing monitoring obligations, approving fugitive 
dust control plans and requiring regular compliance reporting, are the duties of the MPCA. Any 
recommendation by the EQB to LGUs to regulate air emissions in the local land use permits for facilities 
that are subject to an air permit is not justifiable



Many industries in Minnesota require MPCA air permits in order to operate, and no state agency has 
suggested that local governments regulate air emissions as part of their local land use permits. This 
Document needs to make it clear that LGUs can depend on the MPCA to fulfill this duty and that LGUs 
should participate in the MCPA air permitting process and encourage local citizens to do the same.   



.  



It should also be made very clear to an LGU utilizing this Document that the ambient air monitoring study, 
which can be used to show compliance with the ambient air monitoring standards, is part of the MPCA’s 
air permit. LGUs would only need to include air monitoring studies for projects that are not subject to a 
state air permit.  



An explanation of respirable Crystalline Silica (PM4 Silica) regulation should be included in this section as 
well. In July 2013, the Minnesota Department of Health (MDH) established a chronic Health-Based Value 
(HBV) for PM4 Silica. A chronic HBV is the concentration of a chemical (or a mixture of chemicals) that is 
unlikely to cause an adverse health effect to the general public when exposure occurs daily throughout a 
person's lifetime.  



Ambient air PM4 Silica monitoring associated with silica sand mining and processing operations in 
Wisconsin and Minnesota conducted to date, indicate that PM4 Silica ambient air levels at locations 
around silica sand mining and processing facilities are well below



 



 the MDH Health Based Value for 
respirable crystalline silica of 3ug/m3. Best management practices implemented at facilities to control 
fugitive dust and occupational exposures to on-site workers also minimize crystalline silica emissions and 
the potential for non-occupational ambient air exposures.  



We suggest that the following language, presented in italics, which is a summary of the existing 
regulations and air permit program, be included at the beginning of a new section “b. Description of 
current regulations and permitting authority:”  
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The Minnesota Pollution Control Agency (MPCA) is responsible for air quality permitting in Minnesota 
under the federal Clean Air Act and state laws and regulations. It is authorized to oversee permitting and 
regulation through implementation of the following rules including:  
  



1. Minn. R. Chapter 7009 Ambient Air Quality Standards;  
 
2. Minn. R. 7011.0110 Visible Emission Restrictions for New Facilities;  
 
3. Minn. R. 7011.0735 Standards of Performance for Industrial Process Equipment; 
 
4. Minn. R. 7011.3350 Standards of Performance for New Nonmetallic Mineral Processing Plants; 



and  
 
5. Minn. R. 7011.0150 Preventing Particulate Matter from Becoming Airborne. 



 
I. Minn. Rules Chapter 7009, Ambient Air Quality Standards: 



 
These rules establish primary and secondary ambient air quality standards. Primary standards mean 
levels established to protect the public health from adverse effects. The adverse effects that the 
standards are intended to protect against include acute or chronic subjective symptoms and 
physiological changes that are likely to interfere with normal activity in healthy or sensitive individuals 
or to interfere unreasonably with the enjoyment of life or property. Secondary standards mean levels 
established to protect the public welfare from any known or anticipated adverse effects, such as injury 
to agricultural crops and livestock, damage to or deterioration of property, annoyance and nuisance of 
persons, or hazards to air and ground transportation.  
 
There are currently three ambient air quality standards and one health based value that are 
specifically applicable to ambient air near silica sand facilities. These include ambient air quality 
standards for fine particles (PM2.5), total suspended particles (TSP), and particulate matter (PM10.) 
These standards have been established by the MPCA to apply to all sources of emissions. 
They are applied uniformly to all industries in general.  



 
In addition, the Minnesota Department of Health (MDH) has established a chronic HBV for PM4 Silica 
of 3ug/m3 for MPCA use in regulating silica sand facilities. The MDH defines an HBV as “the 
concentration of a chemical (or a mixture of chemicals) that is likely to pose little or no risk to human 
health.” The HBV is a “chronic” standard, utilizing the same methodology established in the Health 
Risk Value Rules (Minn. Rules 4717.8000). These methods used to establish the PM4 silica standard 
determine an average annual concentration in the ambient air that protects against adverse health 
risks to individuals exposed on a daily basis over a lifetime.  
 
Silica itself is not a hazardous material. Silica, commonly known as quartz, is an abundant mineral 
found on beaches, sand dunes, and in almost all rock formations. What makes respirable PM4 silica 
potentially harmful is the size of the particle. PM4 silica includes only microscopic particles that are 4 
microns or less in diameter. The creation of these fine particles is generally associated with specific 
industrial processes that break individual grains of sand; such as sand blasting, rock cutting and 
grinding. One of the primary goals of silica sand mining and production for hydraulic fracturing is to 
maintain the integrity of each sand grain. Only limited crushing is utilized as needed to break 
individual and grains apart from one another. The sand grains themselves are not crushed or 
subjected to grinding processes that can result in the breaking of individual sand grains.  
  
It is anticipated that the MPCA will be studying this issue in the upcoming rulemaking process to 
determine whether or not the state should adopt an ambient air standard for PM4 Silica. The decision 
will be based on review of properly gathered scientific data before adopting an ambient air standard 
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that will undoubtedly have an impact on agricultural and construction industries and LGUs with gravel 
surfaces roads. 
 



II.  Minn. Rules Chapter 7011, Standards for Stationary Sources: 
 
These rules are intended to improve air quality by promoting, in the most practicable way possible, 
the use of energy sources and waste disposal methods which produce or emit the least air 
contaminants consistent with the agency's overall goal of reducing all forms of pollution. The 
standards that have been established by the MPCA apply to all stationary sources. They are 
applied uniformly to all industries in general.  
 



III.  MPCA Air Permit:  
 



An air permit is a legal document that describes how a facility is meeting federal and state air quality 
regulations. It contains legal conditions that are enforced by both the state and federal governments 
to minimize the impact of the air emissions from any given facility. An air permit contains information 
on all potential stationary sources of air pollution at a facility. In general, facilities that have the 
potential to emit (also known as PTE) any regulated pollutant, in greater than specific threshold 
amounts, must obtain a total facility permit. These threshold amounts that have been established 
apply to all sources of emissions. They are applied uniformly to all industries in general. Air 
quality permits contain both state and federal requirements. 
 
In addition, under current law all significant silica sand projects will undergo environmental review, 
MPCA air permits often include restrictions and monitoring requirements that go beyond the state and 
federal rule requirements to address and mitigate potentially significant environmental effects that 
arise during the environmental review process.  
 
State and federal rules include standards for the amount of fine dust particles (less than 10 microns in 
size) allowed in the air around us. The MPCA includes limits on the release of particulate matter in its 
air emissions permits for the kinds of facilities that have a potential for releasing particulates from 
stacks. The permits also require dust control measures to control the amount of dust produced from 
sources other than stacks including stockpiling, loading, and unloading activities. All industries, 
including: aggregate operations, grain elevators, and other materials-handling facilities must meet 
rule and/or permit conditions to limit dust. Silica sand mining and processing facilities are no 
exception. Under Minnesota Rules, no one is allowed to cause avoidable amounts of dust to become 
airborne.  
 



SPECIFIC COMMENTS: 



I. 



The following are suggested edits to specific bodies of text necessary to eliminate bias:  



Page 11-12: A.1. Air Monitoring and Data Requirements  



(1) 



In response to community concern regarding the potential air quality impacts resulting 
from increased mining, processing, and transport of silica sand in Minnesota, this section 
was written to help 



Page 11: Section b. Narrative Description, Background Information, Potential Impacts 



LGUs understand facilitate air quality assessments associated with 
silica sand projects



(2) 



. in impacted communities. The MPCA routinely collects air monitoring 
data for broad geographic areas, but also has required some silica sand facilities to 
collect property line monitoring data. The MPCA has made this air quality monitoring data 
available on its website. 



Page 12: Air pollution assessment methods:  
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This Document will focus primarily on options for conducting ambient air quality 
monitoring to assess the community level air quality impacts of silica sand mining. It is 
expected that this document could inform the plan for a site-specific air monitoring study. 
A silica sand facility The MPCA will initiate the planning and monitoring process for any 
facility that requires an MPCA air permit. For other facilities, the or an LGU may initiate 
thea planning and monitoring process if it believes that a facility has the potential to 
cause air quality impacts. This issue will be addressed in any environmental review of a 
project. Regardless of who initiates the planning and implementation, the MPCA should 
be involved early on in the process. The MPCA has, and will continue to do the following: 
(1) review and issue an air permit, as may be required by law, provide technical 
assistance to LGUs regarding air monitoring issues, (2) review and approve an air 
monitoring plan, (3) review the data, (4) host the data through its website, and (5) perform 
audits of monitoring equipment



II. 



. In addition, the MPCA will work with the LGU to provide 
information regarding air quality and air monitoring issues that are incorporated into the 
state permit.  



The initial part of this section should state that the MPCA oversees the air monitoring plan, the LGU 
should defer to the MPCA with respect to air permitting, including monitoring. The very first monitoring 
objective should be to determine if the site is operating in compliance with the ambient air standards that 
have been established by the state to protect the health, safety and welfare of the citizens including 
chronic and acute impacts to both healthy and sensitive populations. These are standards that apply to all 
industries.  



Pages 12-22: Planning an air monitoring study 



This section should be revised to remove specific recommendations such as the type of monitor to utilize. 
If an air permit is required, the MPCA must approve the monitoring plan as part of the air permit. The plan 
will contain all of the specific detail of the required monitoring program. If an air permit is not required, the 
MPCA will assist the LGU by reviewing and approving the monitoring plan. MPCA rules change over time, 
technology changes over time, etc. What the MPCA may recommend today may change in the future as 
additional data becomes available from monitoring programs in MN, WI and other states, or as state and 
federal rules are revised.  



III. Pages 19-20: Crystalline Silica 



 
General Comments: 



This section should include the following factual information with respect to the potential risk of crystalline 
silica from non-metallic mineral mining and processing facilities:  
  
Some public concern regarding ambient levels of PM4 Silica has arisen because there has historically 
been a lack of a standard, lack of background data, lack of data on potential emissions from silica sand 
facilities, and lack of a standard monitoring technique. In response, state agencies in Minnesota and 
Wisconsin have worked with the industry and produced industry-funded ambient air monitoring programs 
and PM4 Silica monitoring as a provision is their air permits. 
 
Ambient air PM4 Silica monitoring associated with silica sand mining and processing operations in 
Wisconsin and Minnesota gathered to date indicates that PM4 Silica ambient air levels at locations 
around silica sand mining and processing facilities are well below



 



 the MDH chronic HBV for respirable 
crystalline silica of 3ug/m3. This standard, which is an average annual concentration in the ambient air, is 
designed to protect individuals exposed to PM4 silica on a daily basis over a lifetime. Best management 
practices implemented at facilities to control fugitive dust and occupational exposures to on-site workers 
also minimize crystalline silica emissions and the potential for non-occupational ambient air exposures.  
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Wet processing of sand results in an even greater reduction in the potential for PM4 Silica emissions 
because the washing and sizing process is explicitly designed to remove particles that are 150-300 
microns and smaller in size. Therefore the majority of PM4 Silica (which is 4 microns in diameter or 
smaller) has been removed from wet processed sand. Testing of washed sand stockpiles indicates that 
less than 0.002% of the material contains particles that are -400 mesh (37 microns or less).  
 
Monitoring results to date from silica sand mining and processing facilities in Minnesota and Wisconsin 
indicate that these facilities are not significant contributors to ambient crystalline silica levels. The data 
available to date from Minnesota’s and Wisconsin’s PM4 Silica monitoring programs must be summarized 
and presented in this Document so the LGUs can base their land use decisions on factual information.  
 
(See tables on following page)
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Source: EOG Resources, Inc. Ambient PM4 Crystalline Silica, John Richards, PhD, PE Air Control 
Technologies (Nov. 12, 2012). 
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Source: http://www.pca.state.mn.us/index.php/air/air-quality-and-pollutants/air-pollutants/silica-sand-
mining/air-monitoring-data-at-minnesota-silica-sand-facilities.html 
 
 



SHAKOPEE SANDS, SCOTT COUNTY, MN 
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Source: EOG Resources, Inc. Ambient PM4 Crystalline Silica, John Richards, PhD, PE Air Control 
Technologies (Nov. 12, 2012). 
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In order to provide meaningful assistance, the EQB Document must be revised to help LGUs and the 
public to understand that the same best management practices used to control fugitive dust also control 
PM4 Silica. To ensure both permit compliance and compliance with state and federal ambient air 
particulate matter standards at silica sand facilities, air permits issued by the MCPA for silica sand mining 
and/or processing facilities include a fugitive dust control plan, as well as an ambient air monitoring plan. 
All of the recently issued air quality permits in Minnesota for silica sand operations require an air 
monitoring plan for Total Suspended Particulates (TSP), PM10, and PM4 Silica.  
 



IV. 
 



Page 22-24: c. Recommendations, Standards, Criteria and Considerations 



 
General Comments:  



This section should be revised to describe what an MPCA air quality permit and monitoring plan will 
address. The MPCA has just begun the legislatively-mandated process to adopt new air quality rules 
related to silica sand particulate matter. The MPCA rulemaking and ongoing permitting will include MPCA 
reviews and approval of all of these plans, including application of relevant developments within this 
dynamic field. As rules go through a revision process, as new technologies are developed for ambient 
crystalline silica measurement methods, as new data is collected, specific recommendations, such as 
those included by the EQB in this section, can easily become outdated or irrelevant.  



The EQB should not attempt to describe the specific components of an air monitoring plan. The 
environmental review and air permit processes are the LGUs’ best tools to determine appropriate 
monitoring requirements that are developed on the basis of the site specific data gathered in these 
processes. The EQB should emphasize the importance of the environmental review process and the 
MPCA’s expertise in the air permitting process to determine the specific contents of an air monitoring plan 
such as, what to monitor, when to monitor, how often to monitor, types of monitoring equipment, or 
appropriate test methods.  
 
The recommendations that the EQB presents in this section are all outside of the standards adopted by 
the U.S. Environmental Protection Agency and MPCA. Yet the Document does not include any credible 
statement describing the need for the standards or their reasonableness. With these recommendations, 
the EQB completely ignores the environmental review process and the MPCA’s air permitting process 
that is undertaken to develop meaningful monitoring plans that protect the health welfare and safety of a 
community.  
 



(1) 



Specific Comments:  



The EQB Document should make clear that the determination of “what to monitor” at a silica sand facility 
must be made according to MPCA standards and as the result of environmental review. It is inappropriate 
for state agencies, through the EQB, to suggest otherwise. State regulatory agencies should clearly reject 
statements that monitoring should occur at “a mine of any size” and at “every silica sand project involving 
processing" and at “every silica project involving over-the-road transportation.” In each case, responsible 
regulatory decisions require an analysis of the level of activity that creates a concern and an analysis of 
the concerns to be addressed.  



Page 23: What to Monitor 



In addition, MPCA is responsible for imposing monitoring requirements in a permit that are approved only 
after opportunities to comment by project proposers and the public. The EQB recommendations contain 
no similar requirements. As just one example, transportation facilities throughout Minnesota are not 
subject to PM2.5 monitoring. The recommendation that arbitrarily singles out only those trucks carrying 
silica sand is unreasonable, unwarranted, and simply not justified.  
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(2) 



The EQB Document should make clear that the determination of “when to monitor” at a silica sand facility 
must be made according to MPCA regulations and the result of environmental review. It is inappropriate 
and improper for state agencies, through EQB, to suggest otherwise. State agencies have no basis to 
support a recommendation of a pre-construction monitoring period of 1 year. No such requirement 
currently exists in any MPCA rule or policy for any industry in Minnesota and it is inappropriate for state 
agency staff to suggest such a requirement be implemented by local governments. The recently issued 
state air permits for the Tiller, Jordan Sands and Shakopee Sands do not require preconstruction 
monitoring. If the ambient standards were written so that a facility were not allowed to increase emissions 
a certain percent above background, background monitoring would be justified, however, background 
levels are not necessary to determine compliance once a facility is operational. This recommendation is 
unreasonable, unwarranted, and simply not justified. Further, it is not supported by any scientific or 
factual analysis by MPCA, the state agency responsible for air emissions permitting.  



Page 23: When to Monitor 



The time and expense of obtaining an air permit and approval of the monitoring plan is already extensive. 
Equipment specific information is required so that the application cannot begin until the project is well into 
the design development stage. The cost of air permitting is significant that the permitting process is 
typically not started until the environmental review process is near completion. This allows a project 
proposer to have reasonable assurance that environmental review does not identify a potential for the 
project as proposed to cause significant environmental impacts that cannot be mitigated and reduces the 
risk of having to amend the air permit application. The time to obtain an air permit is lengthy with 
turnaround times of 9-10 months or more. This recommendation is presented without justification and 
would add another 12 months of delay to operations after local approval during which the Project sits idle 
waiting to collect background data. The state monitoring sites coupled with an upwind/downwind 
monitoring station setup at individual silica sand facilities is able to simultaneously capture background 
data to assess the overall contribution of the facility to ambient air quality throughout site operations and 
this one year time delay is unreasonable, unwarranted, and simply not justified.  



The specific time frame of post construction monitoring data should also be left out and determined in the 
individual air permitting process. Air permits that have recently been issued by the MPCA (Shakopee 
Sands, Tiller, and Jordan Sands) varied from a monitoring period of 12 months to 3 years. These permits 
were issued by the MPCA after they determined that the length of post monitoring construction was 
sufficient to determine regulatory compliance and to be protective of the health, safety and welfare of the 
community. The determination of the length of a monitoring period is an MPCA duty and does not belong 
within a local land use permit. If monitoring periods are to be included in the recommendations, then there 
also needs to be included a statement of why the specific time period is needed and why it is considered 
reasonable, warranted, and justified.  



(3) 



The use of semi continuous or continuous monitors is not justified. Continuous or semi continuous 
monitors are not required to obtain data that verify compliance with state standards. The MPCA and 
project proposer should determine the best methods and types of monitors available that adhere to 
federal EPA standards as part of the air permit process. The EQB should not be so prescriptive in their 
recommendations, but rather acknowledge that details such as how often to monitor is a component of 
the air monitoring plan and that is an MPCA responsibility.  



Page 23: How Often to Monitor 
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V. 



(1) 



Pages 24-29: A.2. Dust control and containment of sand 



a. Description of Silica Sand Project Concerns: 



Page 24:  



The statement in this first paragraph should be stricken. “In general, all processes after the mining 
process should be enclosed. “ (Further explanation provided under processing below)  



b. Recommendations, Standards, Criteria, Considerations. 
 
This section should begin with a short description for LGUs of the MPCA air quality permitting process to 
produce a fugitive dust plan for facility.  



(2) 
 



Page 25: Mine Haul Roads within a Silica Sand Facility 



This section should clarify that any paved roads within the property would not be subject to daily 
application of water. 
 
The specifics of how often to apply water, rates etc., should be removed and preparation of a fugitive dust 
control plan should be referenced as part of the MPCA air permitting process. The fugitive dust control 
plan, reviewed and approved by the MPCA, include details of dust control methods, application rates, 
frequency, testing and record keeping. This Document should describe to LGUs that the air quality 
permits recently issued for the silica sand facilities in Minnesota (Shakopee Sands, Tiller and Jordan 
Sands) all include a fugitive dust control plan and LGUs should defer to the duty of the MPCA to review 
and approve this plan. The contents of the fugitive dust control plan do not belong within a local land use 
permit.  
 



(3) 
 



Page 25: Processing 



The Document contains a general recommendation that all processes after the mining process should be 
enclosed. This encompasses washing cleaning crushing filtering drying sorting and stockpiling sand. This 
recommendation lacks any scientific foundation; it is impractical and not feasible from an operating 
standpoint. In fact, the MPCA has issued multiple air quality permits in recent years for silica sand 
facilities without any such requirement. MPCA permitting decisions show that current best management 
practices are effective in controlling fugitive dust. Potential fugitive dust emissions from a wet processing 
plant are typically negligible, and potential fugitive dust emissions from wet processed sand stockpile with 
adequate moisture content are typically negligible. Crushing and screening operations with spray bars or 
other fugitive dust controls are proven methods for controlling fugitive dust from these processes.  



The lack of foundation and apparent bias for this EQB recommendation is extremely troubling. All ambient 
air quality data collected to date for both the Shakopee Sands mining and processing facility and the Tiller 
North Branch processing facility, (see summary graphs on following page), as well as from sand mining 
and processing facilities located in Wisconsin, indicate that the current best management practices 
utilized as standard industry operating procedures, effectively control fugitive dust emissions from sand 
stored outside of enclosures. Analysis of monitoring data for PM10 indicates that these sites are 
operating substantially below the MPCA ambient air standard. Although the results are preliminary as a 
longer period of monitoring is required to complete the analysis, there is still over a years’ worth of 
operating data for the Shakopee Sands mining and processing facility and 11 months of data for the Tiller 
processing facility. Both of these facilities include outdoor operations and stockpiling of sand. The 
Shakopee Sands facility also includes outdoor processing, crushing, screening, and wet processing of 
sand.  



Fugitive dust emissions can be controlled from all types of processing and stockpiling activities. This is 
especially feasible to accomplish at a wet processing operation that is not enclosed. Stockpiles of washed 
and sized sand have fine particle sizes removed from them and they have a sufficiently high moisture 
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content which eliminates them as a potential source of fugitive dust. The EPA’s AP 42 Compilation of Air 
Pollutant Emission Factors Figure 11.19.1-2 provides PM emission factors for industrial sand and gravel 
wet processing and indicates control efficiencies of up to 90-95 percent for transfer points and stockpiles. 
Processing, storage, and transfer of dried sand is the only part of the facility that should be subject to 
enclosure and venting requirements.  



Dry plants typically operate year round whereas the removal or mining of sandstone and the wet 
processing operations typically occur seasonally due to winter freeze up. This requires that enough 
material is mined and wet processed during the non-freezing months to feed the dry plant year round. 
The size of the winter feed stockpile far exceeds the volume that would be feasible to place into a 
building.  



 



Source: Trinity Consultants 
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Source: http://www.pca.state.mn.us/index.php/air/air-quality-and-pollutants/air-pollutants/silica-sand-
mining/air-monitoring-data-at-minnesota-silica-sand-facilities.html 



For mining operations where the sandstone resource is located below the water table, the only feasible 
way to wet process and stockpile all materials within buildings is to fully dewater the sandstone to be 
mined so that mining can occur throughout the winter months. It possible the potential adverse impacts 
associated with fully dewatering the sandstone deposit to be mined will outweigh the risks of processing 
and stockpiling sand outside of a building, as long as proper best management techniques in place to 
control fugitive dust. Enclosed storage requirements may also unnecessarily create worker health and 
safety issues.  



The EQB Document should recommend that a fugitive dust control plan be required to be reviewed and 
approved by the MPCA as part of air permitting requirements. The facility should be required to 
implement the air monitoring plan to verify that the operating practices are effective in maintaining 
compliance with state standards and regulations. Typically the fugitive dust control plan will contain a 
number of management practices suited for the individual operations. These are control methods that are 
proven to be effective at controlling fugitive dust. It is also important to note that practices used to control 
fugitive dust also control PM4 Silica emissions. Therefore, all management practices for fugitive dust 
control are relevant for PM4 silica control.  
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Several common techniques used by facilities that are proven effective and can be incorporated into a 
fugitive dust control plan on a site specific basis as may be applicable:  



1. Keep topsoil separate from subsoil to allow future reuse in reclamation activities. 
Overburden Removal 



2. Shape topsoil stockpiles into perimeter berms or at other locations where they can remain in 
place undisturbed until needed for future reclamation activities. 



3. Establish vegetation by seeding and mulching within 14 days of final grading operations, reducing 
exposed soils exposure time. (7 days if within 1 mile of impaired water)  



4. Utilize slurry pipes or conveyors to transport materials between mine site and processing plants 
to reduce internal haul traffic.  



5. Conduct stripping operations over as small an area as practical, minimizing the length of time 
base soils are exposed. 



6. Conduct reclamation operations concurrent with stripping operations where practical to minimize 
both the size of the disturbed area and time that barren soils are exposed. 



7. Conduct stripping operations in the early spring or late fall when adjacent residents may be less 
likely to have windows open. 



8. Water work area if needed during extended periods of dry weather. Natural moisture content of 
the overburden units varies from site to site, but in almost all cases is above 2% which is 
sufficient to control fugitive emissions during overburden removal.  



 



1. Utilize a wet suppression system. Wet systems operate by spraying water into the bailing air as it 
enters the drill stem. Dust particles are conglomerated as the drill cuttings are bailed out of the 
hole. 



Drilling and Blasting 



2. Utilize a dry cyclone/filter type collector. Dry collectors operate by withdrawing air from a shroud 
or enclosure surrounding the area where the drill stem enters the ground. The air is filtered and 
exhausted to the atmosphere.  



3. Use of stemming material: Place stemming material between the explosive and the top of the 
drilled hole. Stemming material is an inert material used to backfill a hole for the purpose of 
containing the explosive energy. The stemming material also acts to minimize fugitive emissions 
from the blast. The type of material used for stemming is dependent upon what is readily 
available at the mine site and is typically sand or crushed rock.  



4. Use of water suppression: During dry summer periods, wet down the entire blasting area prior to 
initiating the blast; safety considerations may preclude wetting the blast area during the "tying in" 
phase of the blast where all the individual hole charges are connected together prior to blasting. 
Weather conditions may cause the moisture to evaporate quickly and render this ineffective 



 



1. The natural moisture content of the sand is typically above 2% and serves as the best control for 
excavation operations.  



Excavation 



 



1. The natural moisture content of the sand serves as the best control for crushing operations. 
Crushing  



2. Spray bars or other watering techniques can be utilized if necessary.  
 



1. Wind erosion is minimized when the exterior of the pile is kept damp. The natural moisture 
content of the sand will aid in reducing fugitive dust emissions. Typically a moisture content of 2% 
or greater is considered sufficient to control fugitive emissions. During exceptionally dry periods 
or upon any significant amounts of fugitive dust, the sand piles should be watered to minimize the 
effect of wind erosion.  



Sand Storage Stockpiles 



2. Conduct on-site visible emission checks to verify that visible emissions are at or below 10 
percent. Visible emissions over 10% will trigger additional watering of the piles. A number of 
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different wet suppression systems may be used to apply water and include but are not limited to: 
a water cannon, water truck with a water gun and/or an irrigation system.  



3. Limit outside storage of sand to raw sand, fine sand and wet processed sand. Do not stockpile 
finished dry sand.  



4. When feasible, locate stockpiles in recessed portions of the mine area to protect from winds and 
reduce potential for off-site migration of fugitive emissions. 



5. Minimize stockpile volumes of fine reject sand so that it does not have an opportunity to dry out 
and become subject to wind erosion. 



6. Temporary stockpiles of fine reject sand may be necessary in the early stages of a mine 
operation before reclamation activities can begin. Locate stockpiles in recessed portions of the 
mine area to protect from winds and reduce potential for off-site migration of fugitive emissions. 



7. Place temporary topsoil and establish vegetation on fine reject sand stockpiles.  
8. When using fine reject sand in above water table reclamation fills, promptly cover with adequate 



topsoil and establish vegetation.  
9. Limit the drop height from conveyor to stockpile or other transfer points.  
10. Limit the heights of stockpiles. 
11. Limit the locations of stockpiles. 
12. Install perimeter berms to reduce emissions by trapping/containing a portion of the fugitive dust 



emissions on-site. 
13. Apply commercially available and approved dust suppressants (encrusting agents) in the event of 



an extended dry period when the analysis shows inadequate moisture content. Utilize 
suppressants that are eco-friendly and biodegradable.  
 



1. Apply water to unpaved roads. This is a standard method for controlling fugitive emissions from 
these types of sources. Any precipitation of greater than 0.16 inches is generally sufficient to 
substitute for one day of watering unless visible emissions from the roads are observed to be 
above 10 percent. 



On-Site Vehicle Traffic  



2. Pave a portion of the entrance road and /or portions of internal roads accommodating truck traffic. 
3. Sweep the facility entrance, internal roads and haul road areas that transition from unpaved to 



paved as needed with a regenerative air suction sweeper to remove accumulated sediments. 
4. Limit travel speeds throughout the facility. This will contribute to the reduction of fugitive dust 



emissions and contribute to safe operations.  
5. Cover or secure loads likely to come airborne from haul trucks during transport prior to any 



transportation from the mine. Note: Covering of wet processed sand is not required.  
6. As an alternative to watering unpaved roads, apply commercially available and approved dust 



suppressants when necessary. Utilize suppressants that are eco-friendly and biodegradable.  
7. Do not to apply liquid materials as dust suppressants, in a manner that they might pond or run off 



the application area. 
8. Do not apply chemicals close to bridges, culvert crossings, ditches, streams, wetlands or other 



surface waters. 
9. Utilize all dust suppressants in accordance with manufacturer’s recommendations. Some product-



specific issues are as follows: 
a. Water should not be over applied and any runoff should be controlled. The site may be 



sprinkled until the surface is wet. Sprinkling is especially effective for dust control on haul 
roads and other traffic routes. 



b. Used oil is prohibited by the MPCA for dust control in part due to the possible presence of 
contamination products in the oil and water pollution concerns from oil in the runoff. 



c. Oil emulsions and resins (bitumens) contain hydrocarbons that can adversely impact aquatic 
life and drinking water. 



d. Soybean soapstock contains vegetable oils, and is generally less likely to cause water-quality 
impacts than other dust-control products. 



e. Lignosulfonates can harm vegetation and seedling growth. There are also potential water-
pollution impacts due to oxygen depletion of water, acidity, corrosivity, ammonia, phenols, 
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sulfate, zinc and other heavy metals, all of which can be potential water quality concerns. 
Therefore, lignosulfonates require more care in application than most other chemical 
stabilizers. 



f. Salts can harm vegetation and may cause water-quality problems if used in high 
concentrations or in sensitive areas.  



 
(4) Page 26: Capture Strategy



 
 (see comments above)  



(5) 



The language regarding HEPA filters should be removed. HEPA filters are not applicable here; rather 
they are used to control a clean room to specific levels to prevent contamination during various 
manufacturing or analytical procedures. The industry successfully utilizes bag houses to meet or exceed 
the requirements of their air permit. This recommendation is unreasonable, unwarranted and simply not 
justified. 



Page 26: Control Strategy 



(6) 



The language should be deleted and simply referred to the fugitive dust control plan and the requirements 
of the MPCA air permit. 



Page 26: Periodic Monitoring and Record Keeping 



(7) 



The potential for railcars or haul trucks that are transporting wet washed sand to produce fugitive dust or 
PM4 Silica emissions should be evaluated as part of environmental review.  



Page 27-29: Transportation 



The on-road truck fleet criteria should be revised to remove the recommendation that all diesel trucks 
must be model year 2007 or newer, unless the state adopts regulation that prohibits any public, 
commercial, industrial or agricultural facility from using prior year models as well. A 2005 model year truck 
engine produces the same emissions whether it is moving sand, corn, retail products, widgets or school 
children.  



The non-road vehicle fleet recommendation that at least 50% diesel powered equipment used in sand 
mining operation should have an EPA certified tier 3 or better engine and the remaining equipment having 
Tier 2 engines needs to be justified, especially since Tier 2 and Tier 3 engines have identical PM2.5 
standards. EQB’s recommendation is an unreasonable and arbitrary standard. This is a great example of 
an applied only to one industry. The recommendation has no rational basis and is not supported by 
current state or federal regulations. 



The statement that all roads at a silica sand facility, other than mine haul roads should be paved should 
be eliminated or revised. Once again, this topic is addressed in a fugitive dust control plan required in the 
MPCA air quality permitting program. There is no basis for suggesting paving of maintenance or other on-
site roads that that are used infrequently by service vehicles to conduct monitoring or maintenance 
activities, especially with best management practices and a fugitive dust control plan in place.  



(8) 



The recommended moisture content greater than or equal to 2.9% needs to be removed unless a 
scientific basis is provided. This draft recommendation is contrary to conditions in all of the air permits 
recently issued by the MPCA to silica sand facilities, which are require 2.0% moisture. It is also contrary 
to conditions in the MPCA Non-Metallic Mineral Processing General Air Permit requirement of 1.5% 
moisture content. The 1.5% moisture content standard has also been applied to individual non-metallic 
mineral processing permits. Additionally, testing frequency should not be included in this document but 
rather should also be left to the air permit administered by MPCA. For example, requiring moisture 
content testing once per day of the sand stockpile coming out of the wet plant at 10% to 12% moisture 



Page 29: Temporary Storage  
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content as well as recommending a 2.9% moisture content is unreasonable, unwarranted, and simply not 
justified.  



VI. 



(1) 



Pages 29-31: A.3 Noise Monitoring and Testing  



A noise analysis of a proposed silica sand mining or processing facility is an important part of the 
Environmental Review process. This section should include a discussion of the typical noise modeling 
and analysis that is done on a project specific basis a part of environmental review. This section should 
be revised to take out the specific recommendations of pre-construction daytime and nighttime monitoring 
at every residence within 1,500 feet. This recommendation assumes that all projects will be requesting 
nighttime operations and ignores the fact that each project is unique with a variety of components that 
could create noise emissions at various times of the day and/or night.  



Page 29: Section b. Recommendations, Standards, Criteria and Considerations: 



Noise decreases with distance from the source. If the noise monitoring plan that is proposed and adopted 
by the LGU and/or MPCA includes noise monitoring at the facility boundary or at the nearest residents 
with the greatest potential to be impacted (as determined by the noise modeling conducted for the 
environmental review or at the request of the LGU), then there would be no purpose or scientific basis to 
monitor further from the noise source. Similarly, it is not reasonable to require monitoring during nighttime 
hours if nighttime operations are not proposed. It should also be noted that until recently MPCA did not 
actively include noise monitoring in their air permits. However, in the Tiller and Jordan Sands permits, 
there noise monitoring is a requirement of the air permits for these facilities.  



The recommendation that railcars should only be allowed to be coupled or uncoupled during daytime 
hours should be removed. This recommendation does not consider individual projects or their settings. 
Some communities prefer that trains pick up or drop off railcars during nighttime hours when traffic levels 
at nearby road crossings are low. If the EQB and member agencies truly believe that coupling and 
uncoupling of railcars that are used to haul silica sand from the state during the time 10 PM to 7 AM 
should not be allowed, then they need to provide justification as to why this same recommendation does 
not apply to all other industries, transloading facilities, and rail lines. It is hard to imagine that a railcar 
filled with canola oil or corn makes any less noise than a railcar filled with sand when being coupled or 
uncoupled. EQB’s recommendation is unreasonable, unwarranted, and simply not justified. This is 
another great example of an arbitrary standard that would be applied to one industry. 



C. 
 



COMMENTS ON WATER STANDARDS 



i. Page 32-36: B.1 Water Quantity Standards 



Consistent with comments under Air Quality, throughout the Document we believe that the existing state 
regulations should be included as paragraph b, so the LGUs understand those areas that the state 
currently regulates and their permitting duties and authorizes. This section should be inserted at the 
beginning, directly after “a. Description of silica sand project concerns,” with the new section, “b. 
Description of current regulations and permitting authority.” The introduction should provide a concise 
statement that all of the water quantity concerns identified in section a are addressed by the Department 
of Natural Resources (DNR) and Board of Soil and Water (BWSR) Regulations and Permits. It should be 
clear to LGUs that water quantity issues, including permitting, monitoring, and reporting are the duties of 
the DNR. Recommendations by the EQB to LGUs to include any aspects of water quantity monitoring in 
the local land use permits for facilities that are subject to a water use permit are not justifiable. Many 
industries in Minnesota, including agricultural operations, require DNR water use permits in order to 
operate, and no other industry is subject to local water quantity standards as part of the local land use 
permit. This document needs to make it clear that LGUs can and should rely on the DNR to fulfill this 
duty.  



General Comments 
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We suggest that the following language, presented in italics, which is a summary of the existing water use 
regulations and permit program, be included at the beginning of a new section “b. Description of current 
regulations and permitting authority:”  



The DNR has been authorized to oversee permitting and regulation of the following rules:  
 
I. Minn. Rules Chapter 6115 Public Water Resources  



 
a.) Water Appropriation and Use Permits: Minn. Rules Chapter 6115, parts 6115.0600-6115.0810. 



These parts set forth minimum standards and criteria pertaining to the regulation, conservation, 
and allocation of the water resources of the state, including the review, issuance, and denial of 
water appropriation applications and the modification, suspension, or termination of existing 
permits. A water use (appropriation) permit from DNR Waters is required for all users withdrawing 
more than 10,000 gallons of water per day or 1 million gallons per year. 



 
b.) Public Waters and Public Waters Wetlands: Minn. Rules Chapter 6115, parts 6115.0150-



6115.0280. These parts set forth standards and criteria for granting permits to change the course, 
current, or cross-section of public waters. Applicants must apply sequencing concepts of impact 
avoidance, impact minimization when the project cannot avoid all impacts to public waters, and 
mitigation (replacement) of major project impacts allowed under permit by restoration of 
diminished public waters or replacement of comparable public values. 



 
II. Minn. Rules Chapter: 6134 Endangered, Threatened, Special Concern Species  
 



a.) These rules regulate the treatment of species designated as endangered or threatened. Species 
designated as special concern are not protected by Minnesota Statutes. The rules impose a 
variety of restrictions, a permit program, and several exemptions pertaining to species designated 
as endangered or threatened. The rules prohibit taking, purchasing, importing, possessing, 
transporting, or selling endangered or threatened plants or animals, including their parts or seeds, 
without a permit. For animals, taking includes pursuing, capturing, or killing. For plants, taking 
includes picking, digging, or destroying. The law and rules specify conditions under which the 
Commissioner of the Department of Natural Resources may issue permits to allow taking and 
possession of endangered or threatened species. 



BWSR has been authorized to oversee permitting and regulation of the following Rules:  
 



I. Minn. Rules Chapter 8420: Wetland Conservation 
 



a.) The rules in this Chapter are intended to achieve no net loss in the quantity, quality, and 
biological diversity of Minnesota's existing wetlands; increase the quantity, quality, and biological 
diversity of Minnesota's wetlands by restoring or enhancing diminished or drained wetlands; avoid 
direct or indirect impacts from activities that destroy or diminish the quantity, quality, and 
biological diversity of wetlands; and replace wetland values where avoidance of activity is not 
feasible and prudent. 



 



 
Specific Comments 



(1) 
 
Page 33: b. Narrative Description, Background Information, Potential Impacts 



The following are suggested edits to specific bodies of text: 
 
An appropriation permit application for a silica sand mine or processing facility should 
consist of the following submittals must include submittals that are established by the 
DNR. Specific application requirements are determined by the DNR based on the 
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project’s proposed water appropriation, hydrogeologic setting and other site specific 
details. 



The list of 11 submittals should be deleted. 



  



This revision is needed because each water use application is project specific. For example, some 
facilities may be requiring a water use permit simply to provide adequate dust control. Whether or not 
such limited use would require an aquifer pump test, groundwater computer model or other extensive 
study should be determined by the DNR based on their ability to be able to adequately evaluate the 
permit request. There are many examples of water use permits that exceed the potential amount of water 
to be requested by a mine or processing facility that are not subject to these same detailed studies, yet 
the potential concerns with respect to the appropriation are identical.  



(2) 



Language should be added that the list of potential impacts associated with water use permits for silica 
sand facilities are the exact same potential impacts associated with any industrial, agricultural, 
commercial use or municipality requesting a water use permit. These potential issues are not unique to 
the silica sand industry and therefore all water users are and should be subject to the same set of 
Minnesota rules and statutes, standards, permitting and monitoring requirements.  



Page 34: List of Silica Sand Project Potential Impacts 



(3) 



ii: Monitoring and Annual Submission of Monitoring Data requirements:  



Page 35: Recommendations, Standards, Criteria, Considerations 



This section should be revised to make it clear that the duties with respect to water quantity monitoring 
and reporting lie with the DNR not the LGU. There should not be an overlap of authority or two separate 
monitoring plans which may create two separate sets of monitoring criteria, etc. In addition, the frequency 
of reporting, not just the format should be determined by the DNR and the date of submittal of the annual 
report should not be included, rather in the submittal date should be in accordance with the permit 
conditions.  



iii. Mitigation Plan Requirements: 



This section should be revised to make it clear that the duties with respect to a mitigation plan associated 
with potential impacts from water use, lie with the DNR not the LGU. Again, these authorities should not 
overlap. This section should describes what is typically considered in a mitigation plan, such as the items 
1-5 that are listed in the EQB draft Document, but the following revisions should be made as indicated 
below: 



1. Well Interference – a proactive well interference response plan should be submitted, 
approved and made a condition of all the water use permits if the DNR determines that 
the well has the potential to create well interference



 



. If the permittee fails to respond 
adequately, DNR has a well interference complaint investigation authority and process in 
place to determine if the well interference report is related to an appropriation permit and 
will take action to restore water to the complainants if warranted.  



3. Calcareous Fen Impacts – If based on the hydrogeologic investigation report and 
monitoring data, there is a potential for impacts to a nearby calcareous fen will be 
impacted, the approval of a Calcareous Fen Management Plan by the DNR 
Commissioner will be required prior to the commencement of the silica sand mining 
activity that would cause the impact. The review and coordination of any proposed 
Calcareous Fen Management Plan will be the duty of the DNR .coordinated with the LGU 
through the Wetland Conservation Act (WCA) Technical Evaluation Team (TEP). See the 
Calcareous Fen subsection for more details.  
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Note: This recommendation needs to be revised to be consistent with Minn. Rules 8420.0935, subp. 4., 
which states “Calcareous fens must not be impacted or otherwise altered or degraded except as provided 
for in a management plan approved by the commissioner. The commissioner must provide technical 
assistance to landowners or project sponsors in the development of management plans.” Potential for 
impacts is not the trigger for requiring a Calcareous Fen Management Plan for any project in the state. 
The State has specific regulations under Minn. Rules 8420.0935 Standards and criteria for identification, 
protection, and management of Calcareous Fens. Arbitrarily subjecting the silica sand industry to further 
restrictions based only on the bias to the industry is unreasonable, unwarranted, and simply not justified.  
 



ii. 



(1) 



Pages 37-62: B.2. Water Quality Standards 



Information should be added at the start of this section that explains that the thorough site 
characterization is developed within the environmental assessment worksheet and/or environmental 
impact statement process. 



Page 39: Narrative Description and Background Information  



(2) 



This entire item should be removed. It is contradictory to item d that recommends that the analyte list be 
developed depending upon the hydrogeologic setting and site operations. Furthermore, the analytes 
listed in this section are not typically derived or associated with non-metallic mineral mining operations 
and therefore the recommendation is arbitrary with no basis.  



Page 45: Item e. In addition to the above, monitor on an annual basis (at least initially) for:  



(3) Page 46: ii. Surface water quality monitoring and mitigation plan requirements with annual 
submittal 



A section should be added at the beginning that describes Minn. Rules 7090, Storm Water Regulatory 
Program. This chapter establishes the storm water permit program and regulates storm water discharges 
from construction activities and industrial activities for purposes of abating water pollution associated with 
storm water discharges from these sources. Information should be provided including details such as 
when a site may be covered by a general permit, and when a site may need an individual permit. This 
introductory section should also note that the monitoring of discharges, based on the nature of the 
discharge (e.g., stormwater, dewatering discharge or process water discharge) is addressed in the 
conditions of these permits, that this is an MPCA duty and the LGU does not need to include surface 
water monitoring as part of their local land use permit, if the site is subject to an NPDES permit. 



General comment: 



(1) 



Specific Comments: 



This recommendation should state that the surface or groundwater monitoring plan should be developed 
as part of the individual NPDES permit. An individual NPDES permit is required if process water (does not 
include dewatering discharges) is discharged to a water of the state. The numerous specifics should be 
eliminated and instead the MPCA should approve a plan that has been developed in accordance with the 
specifics of the project, as many of the items included in the draft are arbitrary and not associated with 
silica sand facilities. This section should be revised to read as follows:  



Page 48: i.b. Process wastewater discharges to waters of the state 



If process wastewater ponds are not lined and a close-loop system is not in place, and 
discharges to waters of the state will occur, an individual state NPDES/SDS permit will be 
required, as opposed to the general permit for non-metallic mineral mining and 
associated activities. As part of that permit process, it is the duty of the MPCA to review 
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and approve a monitoring plan for surface and/or groundwater as may be applicable. This 
includes taking into account any chemical additives that are utilized on the site, 
establishing monitoring parameters, frequency and duration. 



 



, then the following 
monitoring of process wastewater should be required:  



i. For process wastewater discharges to groundwater, follow the Sample Collection and 
Analysis recommendations found in the Groundwater Monitoring Plan section above.  



ii. For process wastewater which will discharge to a surface water(s), monitor, at a 
minimum, on a quarterly basis for:  



 
a. Total suspended solids (TSS)  
b. pH  
c. Temperature  
d. Specific conductivity  
e. Flow  
f. Oil & grease and surfactants  
g. Chemical additives 



a. If polyacrylamide flocculants are used, then monthly monitoring of 
acrylamide, total Kjeldahl nitrogen (EPA Method 351.2), and 
nitrate+nitrite (EPA Method 353.2) in the process wastewater and any 
waste or water-sediment slurry should be required initially (reduced 
sampling frequency may be considered after two years of monitoring has 
occurred). In addition a dosage rate of polyacrylamide flocculant should 
be limited to 1 ppm with no more than 0.05% residual monomer, by 
weight, present in the flocculant so that that the concentration of residual 
acrylamide monomer does not exceed 0.5 ppb, the National Primary 
Drinking Water Regulation (NPDWR) established by the US 
Environmental Protection Agency (EPA) for acrylamide, or any future 
health based value determined by Minnesota Department of Health, in 
the wastewater, groundwater, and/or slurry.  



 
b. If poly-diallyldimenthylammonium chloride (pDADMAC) flocculants are 



used, then monthly monitoring of pDADMAC and 
diallydimethylammonium chloride (DADMAC) in the process wastewater, 
groundwater, and any waste or water-sediment slurry should be required 
if an analytical method is available. Reduced sampling frequency may be 
considered after two years of monitoring has occurred. 



 
 iii. In addition to the parameters listed above, monitor, at a minimum, on an annual basis 



for:  
1. Hardness  
2. Antimony, arsenic, beryllium, cadmium, chromium, copper, lead, 



nickel, selenium, silver, thallium, and zinc.  
3. Aluminum, barium boron, cobalt, iron, magnesium, manganese, 



molybdenum, total tin, and total aluminum.  
Additional parameters may be needed based on site specific conditions.  
 



iv. It is recommended that applicants monitor any water-sediment slurries used as backfill 
for all parameters as listed above.  



v. It is also recommended that the applicant monitor any nearby surface waters that could 
receive discharges from the silica sand operation (within 1 mile radius of the site 
property boundaries) for all parameters listed above pre-construction to establish a 
baseline for natural background conditions.  
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vi. All parameters above should be monitored for following the completion of all post-
construction and reclamation activities to ensure that any potential negative impact to 
nearby surface waters is not occurring. Considerations used in the Groundwater 
Monitoring Sample Collection and Analysis part could be applied here (see section 
B.2.b.i.d.3.i.). 



vii. At minimum, all sampling and monitoring results should be submitted to the LGU on 
an annual basis.  



 
(2) 



 
Page 50: Mine Pit Dewatering  



 
General Comments: 



The General NPDES permit addresses monitoring for dewatering discharges associated with non-metallic 
mineral mining operations, including silica sand facilities. This permit went through an extensive process 
and comment period prior to being adopted by the MPCA. The EQB should not include recommendations 
that are inconsistent with the general permit unless it can substantiate a scientific basis for their need or 
reasonableness.  
 



 
Specific Comments: 



The following changes should be made.  



For dewatering discharges (consisting solely of uncontaminated groundwater and 
stormwater) to surface waters and groundwater, monitoring parameters and schedule 
must comply with the NPDES General Permit. 



 



of Tthe following parameters and 
conditions are recommended: 



a. For dewatering discharges to groundwater, follow the Sample Collection and Analysis 
recommendations found in the Groundwater Monitoring Plan section above.  



b. For dewatering discharges which will discharge to a surface water(s), monitor, at a 
minimum, on a quarterly basis for:  
1. Total suspended solids (TSS)  
2. pH  
3. Temperature  
4. Specific conductivity  
5. Flow  



c. In addition to the above, monitor, at a minimum, on an annual basis for:  
a. Hardness  
b. Antimony, arsenic, beryllium, cadmium, chromium, copper, lead, nickel, selenium, 



silver, thallium, and zinc.  
c. Aluminum, barium boron, cobalt, iron, magnesium, manganese, molybdenum, total 



tin, and total aluminum.  
Additional parameters may be needed based on site specific conditions, particularly if 
there are known areas of groundwater contamination or sources of potential 
groundwater contaminants located within the capture zone of the dewatering system.  
 



 
ad. Where dewatering wastewater is re-infiltrated in constructed galleries above or in 



limestone or dolomite bedrock formations, the water chemistry of both the formation 
and the re-infiltrated water should be monitored for calcium as dissolved CaCO3 
(EPA method 200.7) to evaluate the potential of the re-infiltrated water to cause 
dissolution of the formation that may lead to development of karst features such as 
sinkholes and solution cavities.  
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be. It is also recommended that the applicant monitor any nearby surface waters that 
could receive dewatering discharges from the silica sand operation (within 1 mile 
radius of the site property boundaries) for all parameters listed above, pre-
construction, to establish a baseline for natural background conditions.  



cf. All parameters above should be monitored for following the completion of all post-
construction and reclamation activities to ensure that any potential negative impact to 
nearby surface waters is not occurring. Considerations used in the Groundwater 
Monitoring Sample Collection and Analysis part could be applied here (see section 
B.2.b.i.d.3.i.).  



dg. In addition to the monitoring requirements listed above, the following conditions 
should be in place at silica sand operations if dewatering will occur:  
1. Any outlet pipe, culvert or hose outlets for the discharge should all be located on 
the ground. The silica sand operation should install and maintain outlet protection 
measures such as properly sized riprap, splash pads, or gabions at the discharge 
stations to prevent erosion.  
2. All water from dewatering or basin draining activities should discharge in a manner 
that does not cause nuisance conditions, erosion in receiving channels or on 
downslope properties, or inundation in wetland causing significant adverse impact to 
the wetland. 



eh. At minimum, all sampling and monitoring results should be submitted to the LGU on 
an annual basis. Any monitoring and sampling that shows potential of contamination 
should be subject to additional monitoring and to mitigation by the applicant as 
requested by the LGU following their review of the previous year’s results.  



 
(3) 



 
Page 52 Stormwater: 



General Comments:
 



  



This section should be revised to note the applicability of the General NPDES permit to address 
monitoring of stormwater discharges.  
 



(4) 
 



Page 52-53:  



Items a – h should be deleted.  
 



(5) 
 



Page 54: d. Recommendations, Standards Criteria and Considerations 



The following revisions should be made per comments on the Air Quality Standards A.2. Dust Control and 
Containment of Sand Processing section. 
 



To the extent possible, minimize storm water contact with 



 



all significant materials and 
processes. should be enclosed so that no contact with stormwater is made. In addition, 
as described in the Air Quality Standards A.2. Dust Control and Containment of Sand 
‘Processing’ section above section above, after the sandstone has been mined, all 
subsequent processing steps should be enclosed. Processing encompasses the 
following activities: washing, cleaning, crushing, filtering, drying, sorting, and stockpiling 
of silica sand.  



(6) Page 55:
 



  



The discussion regarding SWPPP should include clarification that the site specific SWPPP is a condition 
of the NPDES permit.  
 



(7) Page 59: B.2.d. Containment Requirements for Chemicals Used in Processing  
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Include information at the beginning of the topic regarding current State regulations. 
 
I. Minn. Rules 7151, Aboveground Storage of Liquid Substances.  



 
These Rules provide for the protection of the public health and the environment by establishing uniform 
performance standards and technical requirements for aboveground storage of liquid substances, 
including fuels, which may cause pollution of waters of the state. 
 



II. Page 119-124: E.3. Ordinary High Water Level (OHWL) of Public Waters and Shorelands 



The purpose of the draft Document is to provide meaningful guidance for LGUs to make context-specific 
land use decisions at the local level. Although the draft standards provide a brief summary of existing 
shoreland regulations, it fails to describe the State’s existing robust framework for the regulation of land 
uses, including silica sand mining, with respect to shoreland areas. This includes regulations 
administered by the DNR, the MPCA, the Army Corps of Engineers, the EQB, and LGUs. Notwithstanding 
the extensive framework of regulations, the responsibility for local land use decisions, such as the 
decision to regulate silica sand mining in shorelands, is the responsibility of LGUs. In order to make 
informed land use decisions and avoid resource-intensive redundancies, it is important that LGUs are 
made aware of existing state and federal agency resources. 



General Comments: 



(1) Page 123: d. Recommendations, Standards, Criteria, Considerations 



The section provides a brief list of actions available to LGUs seeking to regulate silica sand mining with 
respect to shorelands of public waters. The first suggestion is to provide written comments for DNR 
permitting; the second offers three options for prohibiting all silica sand mining; and the third suggests 
that communities without a shoreland ordinance adopt one, with options that include a prohibition of all 
silica sand mining activities within the entire shoreland district. This list provides no meaningful guidance 
to communities for context-specific regulation of silica sand mining, as there is a far broader array of 
regulatory approaches available to LGUs. 



General Comments: 



State law requires that, at a minimum, LGUs require a conditional use permit (CUP) for extractive uses 
such as silica sand mining in the shorelands of public waters.  



Both the existing rules and the draft 2010 shoreland rules were established through a lengthy and 
deliberate rulemaking process, and both concluded that extractive uses are appropriate in shoreland 
areas when subject to a CUP. A well-crafted CUP approval allows the local government to regulate the 
land use and attach conditions designed to alleviate specific concerns and mitigate undesirable 
secondary effects. Failure of the applicant to comply with the conditions can allow the LGU to revoke the 
CUP.  



Similarly, LGUs can use Interim Use Permits (IUPs) as an alternative regulatory approach. An IUP is 
similar to a CUP with respect to added oversight and has a sunset date. A silica sand mine permitted with 
an IUP would typically expire within five (5) to ten (10) years. Any extension or renewal of the IUP 
requires continued compliance and oversight of the LGU.  



There are a number of examples of extractive uses that have been established within shoreland districts. 
Many of these facilities have been permitted after undergoing an extensive environmental review process 
which included an analysis of the potential to cause significant environmental impacts. As part of the 
environmental review process, each analysis of impacts associated the non-metallic mineral mining within 
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a Shoreland District was sent to the appropriate state and federal governing agencies for review and 
comment, including the Corps of Engineers, DNR, MPCA, MDH, BSWR, and EPA and made available for 
public comment as well. All were found to either have no potential for significant environmental impacts or 
to have identified effective mitigation strategies to address potential concerns.  



It is unacceptable that the EQB offers as a third alternative a complete prohibition of all silica sand mining 
activities within the entire shoreland district, yet offers no scientific evidence or provides any discussion of 
the need or reasonableness of such a recommendation. This recommendation is biased and arbitrary. 
This third option needs to be removed from EQBs recommendations. If not, the EQB must provide 
specific scientific evidence, including a record of significant environmental impacts that non-metallic 
mineral mining facilities located within shoreland districts have caused any significant environmental 
harm. The facts are that any potential issues with respect to sedimentation and erosion, ground water 
quality and/or surface water quality can be addressed and mitigated with specific management practices. 
There is no rational reason for the EQB to propose draft rules that suggest prohibiting silica sand mining 
as a regulatory option 



The following examples may provide more appropriate guidance for LGUs for imposing CUP/IUP 
conditions: 



Other Agency Approvals. Given the considerable existing regulatory oversight of development in 
shorelands (see the above referenced regulatory framework), LGUs may see a benefit in conditioning a 
CUP/IUP on proof of approvals by other regulatory agencies.  



Reimbursed Review Expenses. Given the expense associated with hiring consultants, some LGUs may 
see a benefit to condition the CUP/IUP on reimbursement by the applicant of expenses associated with a 
technical review of the application and supporting documentation. 



Phased Reclamation.



III. 



 Where proposed mining operations are larger in scale, LGUs may see a benefit in 
conditioning permits for mining operations on a phased reclamation process to ensure reclamation 
benchmarks are made in an ongoing manner.  



(1) 



Pages 156-161: E.10 Floodplains: 



Page 159: c. list of potential concerns 



Environmental review addresses every item of concern listed. 



General Comments:  



The draft Document accurately describes the existing structure of floodplain regulation and references 
sections of the Minnesota Rules that explicitly address sand and gravel operations in the floodplain.” 
However, this section attempts to differentiate between “actual mining operations” and operations that are 
associated with mining, a tenuous distinction. The section concludes with a recommendation that is 
inconsistent with the Minnesota Rules and the DNR’s own model ordinance. The Document further fails to 
provide any meaningful tools to LGUs for regulating silica sand mining in floodplains. 



The draft Document accurately describes floodplain regulations under Minnesota Law. As the Document 
states, LGUs are responsible for administration of floodplain regulations through zoning ordinances in 
order to comply with State Floodplain Management Act and ensure local eligibility for the National Flood 
Insurance Program. The Minnesota DNR is the state agency responsible for implementing floodplain 
regulations.  
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The DNR publishes sample floodplain management ordinances for communities to adopt pursuant to their 
local circumstances. The Minnesota Sample Floodplain Management Ordinance (the “DNR Model 
Ordinance”) is a model for communities to adopt in order to comply with the state and federal floodplain 
regulations. The most recent DNR Model Ordinance was updated in December 2013 and is referenced 
below. 



While not every LGU has adopted a floodplain ordinance, an independent review of the twelve (12) 
counties identified as most likely to experience silica sand mining showed that all counties had an existing 
floodplain ordinance. Ten (10) of the twelve (12) counties explicitly allow extractive uses with a CUP, and 
the other two (2) counties prohibit them. In many of the counties, the language is identical to that used in 
the DNR Model Ordinance. 



(2) 



Despite the accurate summary of the regulatory framework for floodplain regulation and citation of the 
applicable state rules, the section concludes with a misguided and clearly erroneous “assessment” of the 
state and federal rules. Furthermore, the recommendations offered have no basis in the existing state or 
federal law and ignore the DNR Model Ordinance. 



Page 160: d. Recommendations, Standards, Criteria and Considerations.  



“Actual Mining Operation”. The draft Document makes a conclusion that the “actual mining operation



There are a number of examples of extractive uses that have been established within floodplains. These 
facilities have been permitted after undergoing an extensive environmental review process which included 
an analysis of the potential to cause significant environmental impacts. As part of the environmental 
review process, each the analysis of impacts associated the non-metallic mineral mining within a 
floodplain was sent to the appropriate state and federal governing agencies for review and comment, 
including the Corps of Engineers, DNR, MPCA, MDH, BSWR, and EPA and made available for public 
comment as well. All were found to either have no potential for significant environmental impacts or to 
have identified effective mitigation strategies. 



 is 
unlikely to cause pollution if properly managed under the standards listed above [referring to Minnesota 
Rules].” However, the Document proceeds to recommend prohibition of fundamental mining operations 
including processing, stockpiling, and transloading in the floodplain. There is no basis in any of the stated 
rules to make this differentiation and the conclusory statement is not based in science or existing law. Nor 
is there any evidence that existing nonmetallic mineral operations have caused or are likely to cause 
pollution if operating within a floodplain.  



The EQB must remove their recommendation that LGUs to amend the existing local floodplain ordinance 
to list silica processing, stockpiling and transloading as prohibitive uses in the floodway and flood fringe. 
There is no proven pollution potential from properly regulated and operated facilities. The language 
“…unless and until the MPCA determines adequate safeguards are in place and formally approves them 
by permit.” appears to be based on Minnesota Rules 6120.5800, which regulates the storage of materials 
that are flammable, explosive, or could be injurious to human animal, or plant life. To equate the 
processing, stockpiling and transloading of sand to the storage of flammable or explosive materials in the 
floodplain is disingenuous. This section should be rewritten to encourage local LGUs to require 
management practices that are determined to adequately protect the integrity of a floodplain or reroute it 
to ensure the protection of adjacent properties from flooding. Additionally, the EQB should provide 
management practices to minimize sedimentation and erosion during flooding events. 
 
D. 
 



EFFECTIVE LOCAL REGULATIONS ALREADY EXIST 



There are abundant local nonmetallic mineral extraction ordinances currently in place that local 
governments use to successfully regulate nonmetallic mineral mining facilities, including silica sand 
mining and processing facilities. 
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The 2013 legislation required the EQB to create its Document “in consultation with local governments,” 
recognizing that existing local ordinances and recently issued permits are an important tool for other local 
governments in planning for and regulating silica sand projects. Some have suggested that silica sand 
mining and processing facilities require a separate set of standards and criteria from other nonmetallic 
mineral mining and processing facilities. That suggestion lacks any technical support since the design 
and operation of aggregate7



 



 and silica sand mining and processing operations are essentially the same. 
There is no significant difference between aggregate and silica sand mining operations in terms of 
potential impacts to the environment or to the health, safety and welfare of citizens or communities.  



Some type of aggregate material has been or is currently being mined in all of the state’s eighty-seven 
counties. Based on the Minnesota Department of Transportation’s (MnDOT) data base known as ASIS 
(Aggregate Source Information System) there are an estimated 4,000 gravel pits and 1,500 rock quarries 
in Minnesota8



                                                            
7 For the sake of comparison, sand and gravel, limestone, and granite quarry activities are referred to 
within this Document as “aggregates” although the nonmetallic mineral industry extends to other minerals 
and products as well. 



 (Figure 1). Local governments have extensive experience in regulating this industry. 



8 Minnesota’s Aggregate Resources Road to the 21st Century. Ad Hoc Aggregate Committee for the 
Aggregate Resources Task Force. November 1998.  
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Figure 1, Statewide Aggregate Source 
From the 1998 Aggregate Resource Task ForceMnDOT Aggregate Unit Files. 
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In Minnesota, counties, townships, and cities have the authority to regulate nonmetallic mining through 
zoning ordinances and land use planning. Operating concerns such as view, noise, dust, hours of 
operations, traffic and final reclamation are addressed in local permits. 
 
Existing ordinances currently used by local government to regulate aggregate facilities are also used 
successfully to regulate the silica sand facilities. There is no difference in the permitting process or the 
types of state and local permits required by these two types of nonmetallic mineral mining facilities.  
 
In addition to the local land use permits, both aggregate and silica sand mining operations are also 
subject to state and federal regulations and permitting. Depending upon the specific site activities that are 
proposed, these may include: 
 



1. EQB: environmental review 
2. DNR: water appropriation permit, state taking, fen management, public waters 
3. MPCA: stormwater discharge, solid waste, air emissions, above ground storage tanks, 



water quality 
4. BWSR: wetlands 
5. MDH: well construction 
6. U. S. Army Corps of Engineers: wetlands and water courses.  
7. MSHA: mine safety and health regulations 
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Table 1, Aggregate and Silica Sand Mining Comparison



 



, compares aggregate mining to silica sand 
mining.  



Table 1: Aggregate and Silica Sand Mining Comparison 
 Aggregates Silica Sand 



Mining:   



  Clearing and Grubbing   
  Stripping Topsoil   
  Removal of Overburden   
  Use of Explosives   
  Excavation   
  Dredging   
  Dewatering   
  Stockpiling   
  Loading and hauling   



Processing:   



  Crushing   
  Washing   
  Screening   
  Drying   



Reclamation:   



  Backfill   
  Slope stabilization   
  Topsoil   
  Revegetation   
Equipment:   
   Dozer   
  Excavator   
  Loader   
  Grader   
  Water truck   
  Dredge   
  Dragline   
  Haul Truck   
  Crushers   
  Screeners   
  Conveyors   
Permits:   
  Local Land Use (IUP/CUP)   
  DNR Water Appropriations   
  MPCA NPDES Industrial Stormwater   
  MPCA Air Emission   
  BSWR Wetland Replacement   
  Access    
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Conclusion: 
 
The EQB Document must be revised to describe both environmental and human health risks from 
projects and tools that have been used successfully to mitigate those risks and allow projects to proceed. 
Nonmetallic mineral mining occurs throughout Minnesota and silica sand mining has been occurring for 
decades under the watchful eye of state agencies and local governments. The Document should highlight 
recent state agency and local government approval of several silica sand processing facilities and 
thousands of acres of silica sand mining projects.  
 
The EQB must provide clearer descriptions of state and federal regulations that are used to regulate silica 
sand facilities. The draft Document provides a confusing description of risks and regulatory tools with no 
clear structure to help local governments and the public understand the existing regulatory requirements.  
 
The EQB has a responsibility to provide balanced information to the public regarding the silica sand 
industry, including accurate information on risks of silica sand projects to debunk exaggerations 
commonly made by silica sand project opponents. As written the Document suggests regulatory 
restrictions on silica sand projects that are far beyond those imposed in similar industries and far beyond 
the restrictions already adopted by the state agency authors of the Document. The EQB must revise its 
Document to present an unbiased analysis, making clear in the Document when it is describing risks that 
are not in any way unique to our industry.  
 
The EQB Document should be revised to provide a more comprehensive description of environmental 
review as the best tool available to local governments to plan for and regulate projects. It should be made 
clear in the discussion regarding environmental review that LGUs have the authority to hire consultants 
and experts as needed to help them through the environmental review process and that the costs 
associated with the LGUs consultants are fully borne by the project proposer. That tool alone provides 
comprehensive information on every aspect of a project to allow state agencies and local governments to 
impose tailored requirements on a project to protect human health and the environment and allow 
Minnesota communities to enjoy the benefits of silica sand projects.  
 
And finally, the EQB must thoroughly review and revise the Document to ensure that it is recommending 
tools for local government that are fully supported and will stand up to scrutiny if used. Both we and the 
EQB should hope that the final Document will provide useful tools for local governments rather than 
leading them towards poor planning and regulatory decisions. 
 
Sincerely, 
 
 
/s/ 
Dennis Egan 
Executive Director 
Minnesota Industrial Sand Council 
 
C: Minnesota Environmental Quality Board Members 
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From: Bob Mattson
To: *EQB_Silica Sand
Subject: Silica sand
Date: Monday, January 27, 2014 7:44:49 AM


We've damaged enough of our environment.  Enormous monies and energies have been expended for
decades to restore our SE MN trout streams to their present condition.  Leave them alone!
Bob



mailto:1riverbob@gmail.com
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From: John F. Apitz
To: *EQB_Silica Sand; "jeff.symser@state.mn.us"
Cc: Emily E. Pugh; John F. Apitz
Subject: Comments regarding Guidelines to Assist Local Governments in Planning for and Regulating Silica Sand Projects
Date: Monday, January 27, 2014 1:41:39 PM
Attachments: 3153_001.pdf


Mr. Symser and Members of the Environmental Quality Board:
 
Attached please find comments from the Minnesota Regional Railroads Association in
response to your Draft Guidelines to Assist Local Governments in Planning for and Regulating
Silica Sand Projects.
 
We wish to raise a number of concerns regarding the fact that state and local laws and
regulations involving transportation by common carrier, in this instance railroads, are
preempted by certain federal laws and regulations.  A number of items in your draft
guidelines would seem to be in conflict with federal law.
 
We appreciate the opportunity to comment on your draft guidelines.  If you have any
questions or need further clarification, please feel free to contact me at 651-556-9211.
 
John F. Apitz, Counsel
Minnesota Regional Railroads Assn.



mailto:JApitz@MesserliKramer.com
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From: JonJan Childers
To: *EQB_Silica Sand
Subject: Strict environmental regulations needed.
Date: Sunday, January 26, 2014 9:46:18 AM


I am concerned that where silica sand is mined, ground water is negatively
impacted.  This has been proven to be the case in many areas already.  I seems like
large companies move in and make their money by harvesting the natural resource
and then leave the mess for others to clean up.  Many land owners see this as a
way to make big money only to find after the mining is done, their land is worth
much less due to the ground water contamination.  I see how this is tempting to
land owners and big business looking for a quick way to make big money, BUT it
appears to not be good for the environment resulting to negative impacts to those
surrounding the mining site that did not profit from the action and must stay to live
with the long term negative impacts.  


The state must carefully set long term regulations on companies that last long after
they have moved on to another site.  Unfortunately it is hard to get a company to
clean up after themselves if they are out of business having taken the money and
ran away from any long term responsibilities.  Perhaps companies must establish a
long term escrow with the state prior to permitting to pay for potential problems.  If
no clean up is needed after 25 years of observation and testing, they would get their
money back.


Thanks


Jon Childers
651-454-3168
1237 Mourning Dove Ct.
Eagan, MN  55123



mailto:childers.jj@gmail.com
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From: Fred Corrigan
To: *EQB_Silica Sand
Cc: Smyser, Jeff (MPCA); Jerry E Lang (Jerry.Lang@kniferiver.com)
Subject: Comments to EQB on Draft Tools to Assist Local Governments in Planning for and Regulating Silica Sand


Projects
Date: Monday, January 27, 2014 4:39:36 PM
Attachments: ARM Comments EQB Model Standards 01 27 14 FINAL.pdf


Please find attached comments on Draft (December 13, 2013) - Tools to Assist Local Governments in
Planning for and Regulating Silica Sand Projects submitted by the membership of the Aggregate &
Ready Mix Association of Minnesota . Please feel free to contact us with any questions.
 
Fred J Corrigan
Executive Director
Aggregate & Ready Mix Association of Minnesota (ARM)
(952) 707.1250   fcorrigan@armofmn.com
www.armofmn.com
Note New Address: 2955 Eagandale Blvd, PO Box 211542, Eagan, MN 55121-2742
 
 



mailto:fcorrigan@armofmn.com
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January 27, 2014 



 



Jeff Smyser 



Principal Planner 



Minnesota Environmental Quality Board 



520 Lafayette Road North 



St. Paul, MN 55155-4194 



 



Re: Minnesota Environmental Quality Board Draft Tools to Assist Local Governments 



 



Dear Mr. Smyser: 



 



The Minnesota Aggregate and Ready Mix Association (ARM) appreciates the opportunity to provide 



comments on behalf of its statewide aggregate producer membership to the Environmental Quality 



Board (EQB) on its December 13, 2013 document to develop, in consultation with local government, 



model standards and criteria for mining, processing, and transporting silica sand. ARM also has been 



involved in the development of comments submitted separately by the Minnesota Industrial Sand 



Council (MISC) of ARM and also supports those comments. 



 



ARM is committed to the aggregate and ready mix industries to make concrete the construction 



material of choice through promotion, education, environment and government issues. Our members 



have been mining aggregates in Minnesota for many decades in many counties across Minnesota. The 



Association has worked cooperatively with the state legislature, state agencies and local governments in 



the development of state statutes, rules, regulations and local ordinances pertaining to the mining of 



non-metallic minerals including silica sand mining since 1950.  



 



ARM members are very concerned about the overall negative mining industry language used 



throughout the draft Model Standards document that appears to be biased to an industry that has a 



long and successful history in almost all of the counties in Minnesota.  



The proposed Model Standards for Silica Sand Mining document should clearly state that these 



standards were not intended to be applied to aggregate mining. 



 



Local governments currently use the same ordinance to regulate aggregates as they do to regulate 



silica sand mining where both exist and it would be unrealistic to assume that these proposed 



standards would not be applied to aggregate mining in the future. The Model Standards for Silica Sand 



Mining should clearly state that they are only intended to help the LGU understand silica sand 



resources to be permitted and provide the LGU with the help they might need to understand the 



impact of silica sand mining may have on their mining ordinances and CUP or IUP process. LGU should 



not have to address those areas covered by state regulations and state agencies oversee with their 



own permits.  Wherever possible the EQB should tell industry what the goals is – not how to get 



there.  











Aggregate Ready Mix Association of Minnesota  PO Box 211542  Eagan, MN  55121 (P) 952.707.1250 



Aggregate Ready Mix Association of Minnesota  



January 27, 2014 



Page 2 



 



As a general comment, we appreciate the effort of state agency staff in preparing the second draft 



model standards. However we are very concerned that local government will be confused as to how to 



distinguish between the current permitting process for non-metallic mineral aggregate mining and the 



permitting of silica sand mining for which the legislature tasked the EQB with developing these Model 



Standards. ARM worked with the EQB to establish the requirement that any proposed aggregate  



Aggregate & Ready Mix Association of Minnesota 



 



operation exceeding 40 acres be required to complete an Environmental Assessment Worksheet (EAW) 



which could lead to an Environmental Impact Statement (EIS) being prepared. Since that requirement 



has been in place, the vast majority of proposed projects have satisfied environmental concerns through 



the EAW process with less than 5% of projects having to complete an EIS. Environmental studies reflect 



site specific conditions as part of the EAW/EIS process that would be difficult to predict in Model 



Standards. 



 



ARM members are committed the EAW process where it applies for properties in excess of 40 acres and 



is very concerned that recognition of these current environmental requirements are not recognized 



clearly in the proposed model standards and will require aggregate mining projects to be subject to 



additional environmental review and regulation not currently in practice. We believe the document 



should begin with a review of current environmental practices required of any non-metallic mineral 



mining project for projects exceeding 40 acres (20 acres for silica sand mining) and that the document 



should then list the resources available to local government to assist them with any issues they may face 



that are only related to silica sand mining.  



 



The Model Standards should clearly recognize those topics that are currently covered in the very public 



EAW process including but not limited to the following and provide a description of how the potential 



risk can be addressed in environmental review and state agency permitting. Current practice allows a 



LGU to hire a consultant(s) that the proposer must pay to assist in the review and editing of the data 



portions of the EAW/EIS submitted by the proposer. 



 



Permits and approvals required 



Cumulative potential effects 



Land use: 



Geology, soils and topography/land forms: 



Water resources: (surface water, groundwater (nearby wells), Wastewater, Stormwater and  



Water appropriation (Surface Waters, Wetlands)  



Contamination/Hazardous Materials/Wastes: 



Fish, wildlife, plant communities, and sensitive ecological resources (rare features): 



Historic properties: 



Visual: 



Air: (Stationary source emissions, Vehicle emissions, Dust and odors)  



Noise 



Transportation 



Other potential environmental impacts 
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ARM members also endorse the following comments included in written comments to the EQB 



submitted separately by the Minnesota Industrial Sand Council (MISC). 



 



 The nonmetallic mineral mining industry has been active in Minnesota for over 100 years. Most local 



governments have adopted or updated mining ordinances regulating mining activity, including mine 



reclamation, within the last 5-15 years. Local governments which regulate nonmetallic mineral mining 



and processing operations are very familiar with the environmental review and permitting processes. 



The EQB document must be revised to clearly describe the years of experience and expertise those local 



units of government have developed in regulating this industry.  



 



Second, land use and zoning decisions are powers that are most appropriately established and 



administered by local governments. The MISC was heavily involved in legislative deliberations regarding 



the EQB’s task and consultation with local governments was considered an extremely important aspect 



of the process.  We see no evidence of significant local government input into the draft document.  The 



EQB’s guidance to local governments to assist them in making land use and zoning decisions must 



emphasize that the EQB lacks the knowledge and expertise to set standards for local governments.  



 



The EQB document continues to suggest adoption of zoning and land use controls that are far more 



restrictive than many of the existing regulations in townships and counties that are likely to experience 



silica sand mining. The document in many places reflects deference to demands of certain interest 



groups that are committed to opposing silica sand projects rather than reflecting consultation with local 



governments as required by the legislature. 



 



Third, the document lacks sufficient information for each recommendation describing why the standard 



or criteria is needed and why it is reasonable.  We understand that the EQB process to produce a final 



document is not a rulemaking process subject to the Administrative Procedures Act (“APA”) in 



Minnesota Statutes Chapter 14.  Nevertheless, the EAB and member agencies must recognize that they 



owe the public a process that removes any concern that the EQB’s decisions are arbitrary and without 



any technical basis.   The EQB is proceeding outside the requirements of the APA but should, as a state 



agency, respect the benefits and importance of APA requirements.  



 



The state agency recommendations developed for the EQB document should be based on applicable 



state agency rules promulgated through the APA process to the fullest possible extent. If an EQB 



recommendation varies from state rules on the subject, is not founded on any state rule provision, or is 



not based on a common provision in existing local ordinances, the EQB must provide a detailed 



statement describing the evidence and reasoning the EQB is relying on to justify it. Such statements will 



provide the local governments, the public and industry with confidence that the standard or criteria is 



the product of reasoned judgment.  



 



ARM aggregate producer members have also expressed the following specific comments regarding the 



specific impact on current and future aggregate mining projects in the proposed Model Standards. 
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1. Ambient Air Monitoring: 



Recommendation: Any project involving over the road transportation, recommend to be subject to 



PM2.5 (surrogate for diesel emission impacts) ambient air monitoring with minimum of up gradient and 



down gradient monitors and at every point of loading and unloading (truck, rail or barge transloading 



facilities).  No minimum amount of truck trips identified as a trigger.   



 



Potential Impact to Aggregate Industry: Trucks that haul silica sand have the same potential to emit as 



trucks that haul construction aggregates.  If state is recommending it for silica sand, same requirements 



could be imposed for aggregates.  



Comment:  State should develop a threshold number of trucks in a day or year that would trigger the 



recommendation for PM 2.5 ambient air monitoring at a sand facility.  Some facilities will have the 



majority of material transported by rail with a minor amount potentially moving by truck, at no greater 



than or even much less than typical aggregate operations or transportation related industries that are 



not subject to ambient air monitoring for PM 2.5.   



 



ARM Member Comments: Why is this industry subject to duplicate monitors when the State does not 



have duplicate monitors for their monitoring stations? State standards are not based on continuous 



sampling/monitoring so why require continuous sampling/monitoring of this industry?  The monitor 



recommended in the Model Standards is not an EPA approved monitor.  



Means and measures – If ambient air standards are not being met, then additional measures such as 



HEPA filters may be required to meet the end result that the standards require. This industry should 



not be singled out – if HEPA filters are required on bag houses for sand processing, then they should 



be required for all industries which would be costly for Minnesota industry operating bag houses. 



 



2. Dust Control and Containment: 



Recommendation:  All processes after mining should be enclosed, washing, crushing, cleaning, filtering, 



drying sorting and stockpiling of silica sand. 



Potential Impact to Aggregate Industry: Fugitive dust sources same or similar in aggregate operations. 



Comment:  The State should recommend that all processes after the sand has been dried should be 



enclosed.  Current Best Management Practices adequately control fugitive dust.  Ambient air monitoring 



as recommended in previous section can verify that the best management practices are effective. Only if 



violations occur should extreme requirements like enclosing stockpiles be considered.  The sand only 



represents a significant potential to contribute to fugitive dust after it has been dried.   



Recommendations are not based on the potential to contribute to fugitive dust. For example, washed 



sand has fines removed.  The sizes remaining in the stockpile are not subject to being carried by wind.  



The wet processed sand has a high enough moisture content that minimizes or eliminates the potential 



for fugitive dust generation.  BMPs such as watering the stockpiles are effective.  Enclosing winter 



stockpiles is not feasible for operations that wet process seasonally requiring 500,000 tons storage (or 



more or less depending upon annual plant capacity) to feed dry plant year round.   



ARM Member Comments:  Why is this industry being singled out – will the state also apply these 



standards to aggregate mining or the Corps of Engineers where they are dredging and putting up large 



stockpiles of dredged material (sand)  along the Mississippi River near Red Wing and Winona?    
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The 2.9% moisture recommendation appears to be an arbitrary limit with no basis outlined, is not fact 



based, when recent air permits have allowed 2%. It’s not that it is hard to achieve – it is the testing 



that is problematic and costly.   Research shows 1.5% moisture is ok for controlling fugitive dust. 



 



3. Transportation: 



Recommendation:  Covered trucks and covered railcars – Wet or dry sand, wheel wash station, 



telescoping spouts for loading, unload in enclosed structures, record keeping of all trucks used in silica 



sand service, only trucks Model year 2007 or newer allowed, 50% diesel powered equipment certified to 



Tier 3 or better engine, rest should be Tier 2, anti-idling plan, paved access road, swept daily.    



 



Potential Impact to Aggregate Industry:  Document states that these “… recommendations are intended 



to minimize particulate matter emissions that are associated with the bulk transportation of silica sand 



but could also be used for other bulk-transport industries.”  



Comment:  Only dried sand should be subject to covered truck or railcar requirements.   Wet processed 



sand should be subject to Minn. Stat. Section 169.81, subd. 5b (b), which requires covering only under 



certain circumstances.  Unloading of wet processed sand should not be restricted to enclosed areas.  



Sweeping daily is not necessary if the material is not transported via truck.  Sweeping daily is not 



necessary for a seasonal operation.   



Diesel engine recommendations appear to conflict with current state and federal rules and would 



significantly increase the cost of transportation of sand and aggregates if applied to both industries in 



Minnesota. 



 



4. Noise: 



Recommendation: Noise monitoring at every residence within 1500 feet from the property line of the 



facility.  Coupling and uncoupling of railcars only during daytime hours.     



Potential Impact to Aggregate Industry:  Crushing of sand and gravel and limestone found to generate 



more noise than crushing sandstone.   



Comment:  Since noise decreases with distance, if noise monitoring shows noise standards met at 



property line or at residences closer than 1500 feet, then additional noise monitoring should not be 



needed.   If trains pick up at night, they will need to couple sat least engine and depending upon the 



length of strings other rail cars as well.  Other industries are not subject to railcar coupling and 



uncoupling hours that restricts the ability of a rail line to schedule nighttime pick-ups.   



ARM Member Comments:  In some instances, communities may want trains to move in and out during 



nighttime hours (St. Cloud given as example) when train traffic causes less disruption near 



communities such as Shakopee with several at grade crossings.  State does not regulate train schedule 



for any other industry.   



 



5. Water Standards: 



Recommendation: Water appropriation’s permits should consist of an aquifer test report and 



groundwater computer model, flow meters required... 
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Potential Impact to Aggregate Industry:  In the past, depending upon the amount of appropriation asked 



for, the DNR did not automatically require an aquifer test and computer model.  This represents a  



significant cist and this requirement could easily be transferred to aggregate operations that wash and 



require a new appropriation or an increase in an existing appropriation.  DNR currently allows flow 



meters or other methods to estimate water use, such as hours plant operates.  Flow meters would 



represent an increased cost if recommendations find their way down to aggregate industry.   



Comment:  State should rely on DNR to administer their water appropriations permit program and not 



include in these recommendations permit application requirements.  The DNR may have different 



requirements based on the amount of the appropriation being requested, hydrogeologic setting, etc.   



For example, a site that needs an appropriation just to provide dust control may not need an aquifer 



pump test or ground water model.  A well that pumps 12,000 gallons 180 days a year should be treated 



differently than an appropriation that involves 6,000 gallons per minute.   If aquifer testing and 



groundwater modeling are to be required for appropriations associated with silica sand, then they 



should be required for all water appropriations; agricultural, industrial, municipal etc.   



ARM Member Comments:  Opposition has said that the DNR has never turned down a water 



appropriations permit – This is not the case – City of Savage municipal wells have been turned down 



due to potential impacts to Savage Fen.  The Shiely/Aggregate Industries Shakopee quarry near Deans 



lake amendment to water appropriations was denied due to potential impacts to fen and the quarry 



was therefore not allowed to expand.   



 



Recommendation: Any boreholes for the purposes of exploration should be properly sealed to prevent 



adverse impacts to groundwater – sealing records supplied to LGU.    



Potential Impact to Aggregate Industry:  Currently the sealing of certain boreholes is not required.  This 



would impact any holes put down for exploration and may impact the aggregate industry.  



ARM Member Comments: The LGU should not have to address those areas already covered by state 



regulations and state agencies. 



 



6. Transportation: 



Recommendation: Designation of primary and secondary haul routes, the maximum permitted daily trip 



volume and expected routine daily trip volume specified for each designated route, each designated 



primary and secondary route will be subject to traffic impact study.  Applicant and each governmental 



unit are to develop a road use and maintenance agreement. This agreement may include improvements 



such as road widening, shoulder widening and surfacing, surface use designation and signage, warning 



signs, speed limits correction of limited lines of sight and other recognized effective design and 



operational measures at cost to applicant. 



 



The permitting LGU and adjacent governmental units with roads directly impacted by the haul route will 



assess the existing condition of roads and bridges, and remaining design life.  Assessment will be at cost 



to the applicant.  Assessment will include an estimate of any pre start up remediation deemed necessary 



for safe and efficient operation without immediate intensive operation of commercial trucks in the 



employ of the applicant, particularly as reported by the Traffic Impact Study. 
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Upon identification of light-duty or deficient roadways, the haul distance will be specified for each 



segment of light-duty road needing ongoing maintenance and improvement.  The ton-miles hauled over 



these segments will be subject to a negotiated road use and maintenance fee specified in a Road Use 



and Maintenance Agreement (RUMA), with each impacted government unit along the route party to the  



RUMA.  The ton-mile fee is not to exceed 22 cents per ton-mile, on the identified mileage until such time 



as road structure including bridges is brought up to full ten-ton, heavy duty condition.  A lump-sum 



remediation amount may be negotiated as part of the RUMA, as well as periodic payments above and 



beyond the ton-mile fee to be used toward accelerated road maintenance as agreed or needed.  Each 



governmental unit involved in haul route impacts will receive a corresponding share of the remittances.  



The RUMA will include sub-agreements addressing the detailed operating and financial arrangements 



Potential Impact to Aggregate Industry: Same requirements could be imposed  



Comment:  Traffic study should only be required if potential traffic levels would exceed a certain 



volume. Some operations may only utilize limited truck hauling and generate traffic levels which would 



not necessarily justify a traffic impact study.     



Two points of note from the background information in section C.3: 



1) The transportation issue is apparently not approached from the practical perspective of 



the quality of the infrastructure (Load and volume capacity or level of service considerations) 



but rather from whether the level of use was predicted when roads were constructed.  This 



ignores the function of the Trunk highway and CSAH System as well as the MSA standards which 



have long been utilized by road authorities in designing roadways. 



2) The draft recognizes that Minnesota Statutes Section 298.75, subd. 2(d) states that 



a county, city, or town that receives revenue under [the aggregate tax] is prohibited from 



imposing any additional host community fees on aggregate production within that county, city, 



or town. This statute defines Aggregate material" to include: (1) nonmetallic natural mineral 



aggregate including, but not limited to sand, silica sand, gravel, crushed rock,  



limestone, granite, and borrow, but only if the borrow is transported on a public road, street, or 



highway, provided that nonmetallic aggregate material does not include dimension stone and 



dimension granite.”  This current state law is the result of balancing several significant interests 



including assuring that markets are not upended with widely varying local fees and exactions 



(which likely would not pass commerce clause scrutiny).   



 



Notwithstanding recognition in the narrative of the limits of Federal law and that State statutes 



do not allow imposition of impact or host community fees, the recommendations go on that a 



LGU should include a ton-mile fee in a Road Use and Maintenance Agreement.  ARM members 



believe this is misleading advice at best. 



 



The Minnesota Constitution provides for public highways and confirms that all are entitled to 



equal protection under the law.  These provisions make it particularly difficult to justify imposing 



roadway use requirements which would single out one land use for restrictions over another.  A 



road use and maintenance agreement is simply another exaction or tax upon the aggregate 



industry.  Without applying the same standards to all road users it is improperly discriminating 



against the aggregate industry. 



 



A valid, enforceable provision related to road use will need to have:  
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• Demonstration that the roadway system as designed is incapable of transporting the 



vehicles intending to use it. 



• A rational basis for the proposition that it applies to all vehicles contributing to costs 



• An analysis of not just roadway costs, but also examination of what if any DIFFERENTIAL 



COST is incurred because of contributing and non-contributing vehicles. 



• Contribution by all vehicles using the roadway. 



 



It is expected that the same conclusions that were reached when the current aggregate tax was 



adopted will continue to prevail.  The practical circumstance is that most if not all of the 



roadways used for aggregate materials are fully capable of supporting the traffic levels from 



producers.  In addition, there is no support for the proposition that aggregate trucks which are 



carefully weighed when loaded contribute more impacts to roadways than agricultural vehicles 



school buses and garbage trucks which are not particularly capable of monitoring loads. 



 



7. Hours of operation 



Recommendation: Trucking rates limitations LGU may want to specify in the local permit limitations on 



track activity during hours of school transportation during high traffic levels during inclement weather 



and poor road conditions. 



Potential impact to aggregate industry: same requirements could be imposed 



 



8. Financial Assurance Mechanisms: 



Recommendation: Utilizes Minnesota solid waste disposal facility financial assurance includes trust 



funds, dedicated long-term care trust funds, surety bond guaranteeing payment into a trust fund, surety 



bond guaranteeing performance, letter of credit, standby trust. 



Comment: Current permitting process includes adequate financial assurance mechanisms. 



 



9. Blasting 



Recommendation: ANFO should not be used in blast holes with standing water in the bottom. Peak 



particle velocity of ground vibration should not exceed levels from 0.50 to 2.0 in./s.  No blast peak 



particle velocity of ground vibration should exceed 0.03 in/s for registered historical building or 



structure. Copies of every blasting lock shall be given to the LGU within five working days of the blast. 



Potential Impact Aggregate Industry: Same requirements could be imposed. 



Comment: 0.03 in/s is lower than the trigger on some seismographs to magnitude lower than what is 



recommended in the Bureau of mines research.  



ARM Member Comments:  Even emulsions used in blasting below the water table have ANFO – this 



recommendation would eliminate potential mining of sandstone below the water table unless full 



depth dewatering would occur which is already occurring in LeSueur County. Dewatering comes with 



potential impacts as well.  There is no evidence that nitrates or ANFO is not fully consumed and 



causes groundwater contamination – monitoring well network should show this.  There have been 



papers where this issue was studied – blasting experts should be consulted to assist in writing any 



additional regulations.   
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10. Shoreland:  



 



Recommendations:  LGU with an existing Shoreland ordinance follows established state process to 



amend the ordinance to further restrict silica sand mining, processing, stockpiling and transloading. 



Options include prohibiting all silica sand mining activities within with in entire Shoreland District 



(1,000 feet from a lake, 300 feet from a river, and landward extent of floodplain). 



Potential Impact to aggregate industry: Same restrictions could be imposed. 



Comment: This is an area that could impact many potential and existing aggregate operations and one 



that should be addressed through consultation with mining industry. 



 



11. Trout streams 



Recommendation: Monitoring Wells, springs, and other significant water features in the area of concern 



are to be monitored for at least one year prior to application. 



Potential Impact to aggregate industry: Same requirements could be imposed. 



Comment: A monitoring program is expensive to implement through the construction of several 



monitoring Wells. This is to be done likely prior to obtaining an actual land-use permit, (conditional use 



or interim use permit).  Permit may be denied, therefore expense is a loss. 



Recommendation: Comprehensive hydrogeologic investigation report may include aquifer testing 



surface and subsurface geophysics. Groundwater modeling and particle tracking and contaminant 



transport.  



 



Critical Natural Habitats and Natural Resource Easements 



Recommendations: In a land-use regulation pertaining to October critical natural habitats and natural 



resource easements may be appropriate to establish a separate 500 feet or greater from the property 



line. 



Potential Impact to Aggregate Industry: Same requirements could be imposed. 



Comments: 500 feet is arbitrary. It represents a buffer, as the easement itself is intended to be 



protective of whatever natural feature is warranted protection.    



  



12. Floodplains 



Recommendation: Amend existing local floodplain ordinance to the silicon processing stockpiling and 



transloading as prohibited uses in the floodway and flood fringe because of the inherent pollution 



potential unless and until the MPCA determines adequate safeguards are in place and formally approves 



the permit. 



Potential to Impact Aggregate Industry: Same requirements could be imposed. This could impact many 



existing and future aggregate mining operations. 



Comment: The language of the inherent pollution potential is disturbing.  Stockpiles can be protected 



during periods of flooding.  Equipment can be moved from the floodplain during periods of flooding.  



 



 











Aggregate Ready Mix Association of Minnesota  PO Box 211542  Eagan, MN  55121 (P) 952.707.1250 



Aggregate & Ready Mix Association of Minnesota 



January 27, 2014 



Page 10 



 



13. Lighting 



 



Recommendation: 0% increase at property line. 



Comments: recommendation is not consistent with current lighting ordinances for all light sources – all 



industry, commercial development; even residential development could be impacted by adoption for 



single industry. 



ARM Member Comments:  MSHA requirements may require some lighting for safety.  



 



Sincerely, 



 



    
 



Jerry Lang     Fred Corrigan 



ARM President      Executive Director 



Knife River Corp- North Central    Aggregate & Ready Mix Association of Minnesota 
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To: Smyser, Jeff (MPCA)
Subject: Comments on EQB - Tools to Assist Local Governments in Planning for and Regulating Silica
Sand Projects DRAFT
 
Hi Jeff,
Attached are my comments on the EQB draft.  Thanks for the opportunity to review this. 
Please let me know if you have questions or need additional information.
Regards,
Bob


-- 
Bob Tipping
Minnesota Geological Survey
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St. Paul, MN  55114-1032
(612) 627-4780 x226
tippi001@umn.edu
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January 25, 2014



To: Jeff Smyser, Environmental Quality Board


From:  Bob Tipping, Minnesota Geological Survey



Re:  Comment on “Environmental Quality Board - Tools to Assist Local Governments in Planning for and Regulating Silica Sand Projects DRAFT - December 13, 2013”


Thank you for the opportunity to review this draft document.   My general comment is that many of the hydrogeologic distinctions between the Paleozoic Plateau and the Minnesota River Valley, karst conditions and conduit flow in bedrock in particular, are not as clear as they are presented in this document.   Specific comments are listed below, text directly from the draft document are shown in italics:


p. 2 –  Hydrogeologic distinctions between the two geographic areas have already been written into statute, with Minnesota River Valley hydrology incorrectly referred to as “uniform”  Not much to be done with it at this point, except to point it out.


B. Different Geographic Areas of the State: Paleozoic Plateau/Driftless Area and the Minnesota River Valley


Geology – p. 5 These same bedrock units, through the Prairie du Chien Group,  are present along the Minnesota River Valley.  Differences:  relief between uplands and regional discharge elevations (major rivers)



p. 6 “The underlying Paleozoic-aged bedrock extends to Mankato but is buried deeply by glacial sediment”  Not deeply buried along the Minnesota River Valley.



Hydrology and Hydrogeology – p. 6  Bedrock secondary porosity and permeability in the form of conduits and fractures , due to karst processes, erosion and weathering, and tectonics are also present wherever the Paleozoic rocks are present, both in shallow-to- bedrock conditions and where the rocks are deeply buried.



p. 7   Karst features within much of the Minnesota River Valley have not been mapped; the absence of a map does not reflect the absence of Karst.  The same flow conditions - rapid flow through conduits can occur where ever these rocks are present, and rapid infiltration can occur where they are near the land surface.



p. 7   “In contrast, relatively few rock formations and unconsolidated sediment deposits play a role in the hydrology and hydrogeology of the Minnesota River Valley”.   Meaning of this sentence is not clear.


p. 7   “Karst features are sometimes found in the Oneota Dolomite, but for the most part it is a thickly bedded deposit with tight vertical fractures and serves as a semi-confining layer above the Jordan Sandstone”.  What is this observation about the Oneota based on?  Is there field evidence within the Minnesota River Valley that this is true?


p. 7  “Karst surface features are generally not expressed in the thick glacial materials located to the east of the terrace deposits”.  Depth to bedrock through portions of the Minnesota River Valley has not been mapped and a karst feature inventory has not been completed.



p. 8  In areas where pits are subject to flooding, and upgradient from existing wells, aquifer degradation can be an issue.



p. 9, 2nd paragraph.  Calcareous fens should be mentioned here specifically.



p. 9, 3rd paragraph.  Which valley is this paragraph referring to?



p. 10, 1st paragraph.  Potential archeological sites under alluvial sediment.



B.1. Water Quantity Standards


c. List of Silica Sand Project Potential Impacts



p. 34  add aquifer degradation in areas where pits are flooded with surface water to bullet list at bottom of page?


B.2.b.Monitoring and mitigation plan requirements, including 


i. Groundwater quality monitoring and mitigation plan requirements with annual submittal 


b. Narrative Description and Background Information


p. 40  “Groundwater in the Paleozoic Plateau of SE Minnesota is particularly vulnerable to contamination, due to karst development from the dissolution of carbonate bedrock. Karst features such as sinkholes, caverns, and solution-enlarged fractures allow infiltrating surface water and any contaminants it contains to rapidly enter the groundwater system and move large distances.” Conduit flow also occurs in bedrock within in Minnesota River Valley; the area has not been subject to systematic mapping of karst features at the land surface.


p. 40  “Because of the greater risk to groundwater in the Paleozoic Plateau, the hydrogeologic evaluation of proposed mine sites in SE Minnesota should include an assessment of on-site and nearby karst features…” karst features inventory should also take place in Minnesota River Valley sites.


c. List of Silica Sand Project Potential Impacts



p. 41  The potential for high flow velocities and sensitivity to contamination also exists within the Minnesota River Valley .  Conduit flow is also present in the Jordan Sandstone, both in near surface and deeply buried bedrock conditions.


p. 42  Steps outlined for Karst site characterization for the Paleozoic Plateau apply to the Minnesota River Valley also.



p. 43.  For the monitoring well network, bedrock monitoring wells in both regions should be logged (gamma, caliper, video, fluid temperature and conductivity/resistivity) in order to identify zones of preferential flow.  This applies to all bedrock wells, and should be used to guide further monitoring well design.



p. 46   Stormwater sampling events should apply to Minnesota River Valley monitoring networks also.


d. Recommendations, Standards, Criteria, Considerations


p. 50  Site investigations for wastewater ponds on any bedrock surface should include methods to identify secondary porosity and permeability.



p. 51  With regard to item d. sampling for calcium as an indication of karstification of carbonate rock, most conduits and void spaces due to karst processes are pre-existing - not forming to significant extent on human time scales.  Catastrophic collapses are often the result of clogged pre-existing passages becoming unclogged due to changes in hydraulic head/hydrology, such as pond construction or lowering of the water table.



B.2.c. Stormwater management



iii. Pond design


p. 58 Site investigations for wastewater ponds on any bedrock surface should include methods to identify secondary porosity and permeability.



E.5. Designated Trout Streams, Class 2A Water as Designated in the Rules of the Pollution Control Agency, or any Perennially Flowing Tributary of a Designated Trout Stream or Class 2A Water


b. Narrative Description and Background Information



p. 135   Under “Hydrogeologic Evaluation Report”,  identification of hydraulically active bedding plane fractures in monitoring wells (borehole geophysics) should be included in the list.


p. 136   Under “Comprehensive Hydrogeologic Investigation Report”  quantification of vertical hydraulic gradients, if present, should be included in the list.



E.6. Calcareous Fens


p. 139  “Calcareous fens are concentrated at the bases of terrace escarpments in river valleys in southeastern Minnesota…” and along the Minnesota river valley.  (the term "southeastern Minnesota" has been used in this report to refer to the Paleozoic Plateau)



Secondary porosity and permeability (fractures, voids, conduits) within Paleozoic bedrock is a primary hydrogeologic  factor when considering contaminant transport in these rocks, regardless of geographic setting or burial depth.  Most of the comments included here are focused on documenting these conditions at potential mining sites as much as possible.  Thank you for considering these suggestions and comments,


Sincerely,


Bob Tipping, Minnesota Geological Survey
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Mr. Smyser,
 
Attached are comments from Knife River to the EQB for Regulating Silica Sand Projects.
 
Thank You
 
Jerry E. Lang
VP / General Manager
Central Minnesota / Concrete Division
Knife River - North Central Region
My Office - (320) 650-0155
Mobile - (320) 250-3754
Admin Office 320.251-9472
jerry.lang@kniferiver.com
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4787 Shadow Wood Dr. NE


Sauk Rapids, MN  56379


(320) 251-9472


(320) 251-0011 FAX			





 January 26, 2014





Mr. Jeff Smyser							


Minnesota Environmental Quality Board	


520 Lafayette Road North


St. Paul, MN  55155-4194





Mr. Smyser,





	Thank you for the opportunity to submit comments to the Environmental Quality Board (EQB) with regard to the Model Standards and Criteria for Silica Sand Mining that was published from your office December 13, 2013.  First, I would like to give you a brief summary of our company, Knife River. We are a non-metallic, sand, gravel and aggregate mining company operating in over 200 owned and leased pits and quarries throughout the state of Minnesota. We are also a ready mix concrete, precast concrete and asphalt paving company serving a primary market area of 35 counties with over 30 locations throughout Minnesota. We produce aggregate materials for internal use at our ready mix and asphalt plants in addition to supplying aggregate materials to public and government entities. We employ over 900 hard working citizens at these Minnesota locations.  Knife River also has a presence in 17 other states. In the counties we operate pits and quarries in, we have maintained an excellent working relationship with both the citizens, county officials and staff and township leadership going back 40 years. This leads us to providing the feedback to the MN EQB and your office. 








Concerning are the model standards outlined in the document for silica/non-metallic mining. We fear these standards will soon become the “tools”, as stated in your document, for all local governmental units (LGUs) to implement for all non-metallic mining. Without a defined separation of silica sand mining and the mining we do in hundreds of gravel pits throughout Minnesota, the model standards the EQB is recommending would have a devastating effect on our operations and the livelihood of our employees as well as the constituents of each and every community in the state. It seems clear to us that the aggregate industry is being singled out despite years of working hand in hand with the counties and townships writing Conditional Use Permits, EAWs and EISs for our operations and working within all local, state and federal governmental regulations. There are several restrictive standards that the EQB is recommending in this proposal that deal with lighting, traffic patterns, stormwater, setbacks, hours of operation and water use. These restrictions unfairly target the aggregate industry but commonly occur in several other commercial or industrial businesses. Additionally, some of the restrictive standards proposed are common in the non-metallic mining industry and are already covered by any number of federal, state and local government codes and regulations. It is common knowledge that the methods of mining silica sand and quartz sand, which is a product from normal gravel production, is essentially the same.  Yet, the burden would be on the LGUs to distinguish them if these EQB standards were adopted. 





We would like to briefly address a few of the standards in the Model Standards and Criteria for Silica Sand Mining we find particularly troubling  as they relate to normal sand and gravel mining, or other industries.  


1.  Air Quality permitting is discussed extensively in the document with various requirements for air quality monitoring, both up wind and down wind. The MPCA already requires Air Emissions Permitting when applying for Conditional Use Permit (CUP). This additional requirement is both confusing and redundant.


2. The permitting process for a gravel pit, quarry or a silica sand mining pit, essentially any non-metallic mining, has been well established for nearly 100 years throughout the state. When necessary, they were updated to include such issues as storm water runoff, reclamation and environmental considerations. Normal permitting processes to obtain a CUP currently go through a township and county and may require an EAW or EIS. Taking this control away from the LGU and implementing one standard for permitting would be irresponsible and may in fact lengthen the process and, again, take away local control from the LGUs that have been in the business of permitting the lands within their districts for 50-100 years. 


3. The EQB Draft includes standard setbacks for silica sand mining which are much further than the setbacks generally issued by LGUs. The setback procedure takes into account a number of factors such as property lines, noise standards or safety and environmental requirements. These setbacks were reached after meeting with the LGUs and included individual requirements and environmental reviews. Issuing an arbitrary setback for mining operations, if adopted by LGUs, would seriously impede normal sand and gravel operations throughout the state and it also unfairly hampers the specific operations having to do with silica sand mining when both mining processes are essentially the same. The proposed standards further state that silica sand mining may be incompatible with parks, public institutions, schools or churches. This is despite the fact that we operate in harmony next to all of these entities, and have agreed to the allowable setbacks with the LGU in all these instances. 


4. The EQB Standard also proposes setbacks from lakes, rivers, floodplains or OHW elevations despite the fact that most all MN counties allow for a Conditional Use Permit within most floodways and floodplains. These are governed by the LGU in coordination with the DNR. It should also be noted that many sand and gravel mining operations are taking place below the water table as a standard practice and are regulated through the CUP. Elimination of this process and adoption of the EQB standard would essentially shut down many operations that currently operate within these setbacks or mine underwater. 


5. The EQB standards for hours of operation are stated as 7AM-8PM Monday through Saturday. It is our opinion that LGUs are the most knowledgeable on what the hours of operation should be set at in the CUP rather than the EQB setting one specific standard for silica sand mining. Many of our operations run 24 hours/day with Sunday as a maintenance day depending on the location, surrounding properties and type of activity. Adoption of this standard state wide could  reduce the hours of mining by 50% and in this geographical location in the US, that amount of time would not provide for enough aggregate, sand, gravel or rock to meet customer’s needs. This includes MNDOT, one of our larger customers. Shortage of aggregate and aggregate based materials to MNDOT alone would have a devastating effect on the number of street, highway and bridge projects MNDOT could complete during a normal construction year. 


6. There is much discussion about lighting standards in the model presented by the EQB with regard to the number of lumens allowed on the site and the amount of light escaping the site. If we understand correctly, the standard as written is zero percent. Again these standards illustrate the bias against the aggregate mining industry. While we understand and appreciate that light emissions contribute to ambient light pollution, we also have several aggregate mining sites next to or close to casinos, ski hills/mountains and other recreational venues which often illuminate the night sky for miles. These venues appear to be exempt from the standards you are proposing for the mining industry that plays a critical role to maintaining the state’s infrastructure while at the same time employing citizens that cross over into several related industries as well. Additionally, some of these standards may be in direct conflict with some of the federal standards adopted by MSHA to ensure safe operations of mining operations during hours of darkness. Adoption of these standards by LGUs would severely limit any aggregate mining company’s ability to produce the needed amount of aggregate required by our customers during the short season we have in Minnesota. 


7. With regard to Truck Loading and Compliance section or your model. Knife River takes exception to the assumption by the EQB in your listed Potential Impacts that essentially states, “Companies such as ours will contribute to accelerated road wear by overloading our trucks illegally.” You further state that operators will adhere to all legal weight limits and truck configurations. This wordage is both unnecessary and disingenuous when referring to reputable companies in the mining industry as bad actors or irresponsible employers and suppliers to the state’s infrastructure. Secondly, trucking is a usage taxed fee based on the size and configuration of the trucks. When companies such as ours purchase the license for our trucks on an annual basis, there are no questions asked as to where we are hauling our respective loads no more than a famer is asked where they are hauling their loads.  The surface of the roadway cannot distinguish if that 60,000 pound load was rock, silica sand, corn or potatoes. Further, implementing a statewide standard as described in your model to restrict truck traffic, reduce load size on licensed trucks or assess road damage to the end user could easily be applied to a gravel pit, an asphalt plant providing materials to a highway project or a farmer during the harvest season on any one of their fields. 


Once again we appreciate the opportunity to provide input and suggestions to MN Environmental Quality Board and hope you find that these suggestions are not only the opinion of our company, but many aggregate producers across the state. We firmly believe that the best method of regulating aggregate operations within the state, whether they are for silica sand mining or regular aggregate operations which produce sand, rock and road materials, be best left up to the local government units rather than a blanket standard that covers all operations. We see no real evidence in the standards proposed that input from local governments was used or implemented.  The recommendations put forth in this document seem to greatly exceed current regulations and laws based more on a bias towards this industry rather than science. These recommendations seem arbitrary despite years of data and implementation from the LGUs and if these models were adopted state wide could easily cost hundreds of thousands of dollars.  At the same time, it would reduce production, slow down state highway/local street projects and reduce employment for our citizens. There are tried and true policies and zoning regulations used by local governments for years along with state and federal guidance and guidelines for mining operations and facilities. We feel this is the right direction versus a one size fits all policy and look forward to working with the state to provide further input into this discussion. 





Very Respectfully,
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John Quade


Region President
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From: House, Roy F. Jr., M.D.
To: *EQB_Silica Sand
Subject: Tools for Silica Sand Mining
Date: Monday, January 27, 2014 9:01:48 PM


Your December 13, 2013 document has certainly exceeded my expectations.
 
One comment. I note that mine density is not addressed. No more than two mines per township sounds
reasonable to me.
 
My best wishes as you move forward.
 
Roy House
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Good Day,
 
Attached are our comments regarding the draft Tools to Assist Local Governments in Planning for
and Regulating Silica Sand Projects.
 
 


Brian M. Davis, Ph.D., P.G., P.E.
Senior Environmental Scientist  |  Water Supply Planning
brian.davis@metc.state.mn.us
P. 651.602.1519  |  F. 651.602.1130
390 North Robert Street  |  St. Paul, MN | 55101  | 
metrocouncil.org
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I. INTRODUCTION 
 
 
A. Background 
 
In May 2013 the Minnesota Legislature adopted Laws 2013, chapter 114, commonly referred to 
as HF 976, now codified in Minnesota Statutes chapter 116C.  Minnesota Statute 116C.99, sub 
division 2 requires the Environmental Quality Board (EQB) to develop model standards and 
criteria that may be used by local units of government (LGUs) in developing local ordinances 
regarding  the mining, processing, and transporting of silica sand.  This Tools to Assist Local 
Governments document   fulfills this legislative requirement. 
 
Authority  to plan for and regulate land use activities rests primarily with local government.  The 
EQB supports good local planning that articulates the future vision of a community.  This should 
be supported with the adoption of sound local ordinances as the means to implement the 
planning.  This document provides information that may be useful for LGUs when discussing 
issues related to silica sand.  
 
The EQB strongly encourages each individual local unit of government to seek the advice of 
legal counsel in connection with the use of this document and its contents.  The 
recommendations, standards, criteria, and considerations included  in this document are  not  
substitutes for local government planning and the contents of this document are not a substitute 
for legal advice.  
 
The document is organized by topic.  Each topic section or subsection discusses potential 
impacts from silica sand activities. Considerations for addressing potential impacts are discussed 
and then suggestions are provided on how to address the impacts. 
 
This document is essentially a box of tools available for consideration by local governments.  In 
some situations, there are several tools that may be chosen or used in conjunction with other 
tools to address a particular concern. The toolbox also includes instructions on how to use the 
tools themselves. As with any box of tools, the user should decide what is to be built before 
selecting a tool. 
 
Two regions of the state were the focus of the statute:  the Minnesota River Valley and 
southeastern Minnesota.  These two regions are the areas most likely to experience the greatest 
effects of silica sand operations because they are where most of the sand exists.  However, the 
toolbox can be applied to other areas of the state, where an LGU could compare its own 
circumstances to the geology, hydrology, and other characteristics discussed in this document. 
 
This document is the work of staff from the Minnesota Department of Natural Resources, 
Minnesota Pollution Control Agency, Minnesota Department of Transportation, Minnesota 
Department of Health, Minnesota Department of Agriculture, and the EQB itself. 
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Local units of governments are not required to adopt any elements of this document and Minn. 
Stat. 116C.99 does not authorize the EQB or any other state agency to impose or enforce 
anything on local governments.  The EQB and its member agencies are not enforcing or 
attempting to enforce the suggestions in this document as if they are duly adopted state rules.   
 
It also is important to note that this document does not represent legal advice or legal opinions.  
The EQB assumes and recommends that an LGU will obtain appropriate legal advice  before 
making any decisions to adopt or amend its official controls. 
 
 
For reference, Minn. Stat. 116C.99 is included below in its entirety. 



 
116C.99 SILICA SAND MINING MODEL STANDARDS AND CRITERIA. 
 Subdivision 1. Definitions. The definitions in this subdivision apply to sections 116C.99 
to 116C.992. 
(a) "Local unit of government" means a county, statutory or home rule charter city, or town. 
(b) "Mining" means excavating silica sand by any process, including digging, excavating, 



drilling, blasting, tunneling, dredging, stripping, or by shaft. 
(c) "Processing" means washing, cleaning, screening, crushing, filtering, sorting, processing, 



stockpiling, and storing silica sand, either at the mining site or at any other site. 
(d) "Silica sand" means well-rounded, sand-sized grains of quartz (silicon dioxide), with very 



little impurities in terms of other minerals. Specifically, the silica sand for the purposes of 
this section is commercially valuable for use in the hydraulic fracturing of shale to obtain oil 
and natural gas. Silica sand does not include common rock, stone, aggregate, gravel, sand 
with a low quartz level, or silica compounds recovered as a by-product of metallic mining. 



(e) "Silica sand project" means the excavation and mining and processing of silica sand; the 
washing, cleaning, screening, crushing, filtering, drying, sorting, stockpiling, and storing of 
silica sand, either at the mining site or at any other site; the hauling and transporting of silica 
sand; or a facility for transporting silica sand to destinations by rail, barge, truck, or other 
means of transportation. 



(f) "Temporary storage" means the storage of stock piles of silica sand that have been 
transported and await further transport. 



(g) "Transporting" means hauling and transporting silica sand, by any carrier:  
 (1) from the mining site to a processing or transfer site; or 
 (2) from a processing or storage site to a rail, barge, or transfer site for transporting to 



destinations. 
 Subd. 2. Standards and criteria. (a) By October 1, 2013, the Environmental Quality 
Board, in consultation with local units of government, shall develop model standards and criteria 
for mining, processing, and transporting silica sand.  These standards and criteria may be used by 
local units of government in developing local ordinances.  The standards and criteria shall be 
different for different geographic areas of the state.  The unique karst conditions and landforms 
of southeastern Minnesota shall be considered unique when compared with the flat scoured river 
terraces and uniform hydrology of the Minnesota Valley.  The standards and criteria developed 
shall reflect those differences in varying regions of the state. The standards and criteria must 
include: 
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 (1) recommendations for setbacks or buffers for mining operation and processing, 
including: 



 (i) any residence or residential zoning district boundary 
 (ii) any property line or right-of-way line of any existing or proposed street or highway 
 (iii) ordinary high water levels of public waters 
 (iv) bluffs 
 (v) designated trout streams, Class 2A water as designated in the rules of the Pollution 



Control Agency, or any perennially flowing tributary of a designated trout stream 
or Class 2A water 



 (vi) calcareous fens 
 (vii) wellhead protection areas as defined in section 103I.005 
 (viii)critical natural habitat acquired by the commissioner of natural resources under 



section 84.944 
 (ix) a natural resource easement paid wholly or in part by public funds 
(2) standards for hours of operation 
(3) groundwater and surface water quality and quantity monitoring and mitigation plan 



requirements, including: 
 (i) applicable groundwater and surface water appropriation permit requirements 
 (ii) well sealing requirements 
 (iii) annual submission of monitoring well data 
 (iv) storm water runoff rate limits not to exceed two-, ten-, and 100-year storm events 
 (4) air monitoring and data submission requirements 
 (5) dust control requirements 
 (6) noise testing and mitigation plan requirements 
 (7) blast monitoring plan requirements 
 (8) lighting requirements 
 (9) inspection requirements 
 (10) containment requirements for silica sand in temporary storage to protect air and water 



quality 
 (11) containment requirements for chemicals used in processing 
 (12) financial assurance requirements 
 (13) road and bridge impacts and requirements 
 (14) reclamation plan requirements as required under the rules adopted by the  



commissioner of natural resources 
 Subd. 3. Silica sand technical assistance team. By October 1, 2013, the Environmental 
Quality Board shall assemble a silica sand technical assistance team to provide local units of 
government, at their request, with assistance with ordinance development, zoning, environmental 
review and permitting, monitoring, or other issues arising from silica sand mining and processing 
operations. The technical assistance team may be chosen from representatives of the following 
entities: the Department of Natural Resources, the Pollution Control Agency, the Board of Water 
and Soil Resources, the Department of Health, the Department of Transportation, the University 
of Minnesota, the Minnesota State Colleges and Universities, and federal agencies. A majority of 
the members must be from a state agency and all members must have expertise in one or more of 
the following areas: silica sand mining, hydrology, air quality, water quality, land use, or other 
areas related to silica sand mining. 
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 Subd. 4. Consideration of technical assistance team recommendations. (a)When the 
technical assistance team, at the request of the local unit of government, assembles findings or 
makes a recommendation related to a proposed silica sand project for the protection of human 
health and the environment, a local government unit must consider the findings or 
recommendations of the technical assistance team in its approval or denial of a silica sand 
project. If the local government unit does not agree with the technical assistance team's findings 
and recommendations, the detailed reasons for the disagreement must be part of the local 
government unit's record of decision.  
 (b) Silica sand project proposers must cooperate in providing local government unit staff, 
and members of the technical assistance team with information regarding the project. 
 (c) When a local unit of government requests assistance from the silica sand technical 
assistance team for environmental review or permitting of a silica sand project the local unit of 
government may assess the project proposer for reasonable costs of the assistance and use the 
funds received to reimburse the entity providing that assistance. 
 
EFFECTIVE DATE. This section is effective the day following final enactment. 
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B. Different Geographic Areas of the State:   
Paleozoic Plateau/Driftless Area and the Minnesota River Valley 



 
The geographic distribution of silica sand resources in Minnesota are generally found in two 
regions: the Minnesota River Valley and the Paleozoic Plateau. The geographic attributes of the 
two regions differ significantly in terms of geology, hydrology, mining techniques, 
infrastructure, biodiversity and cultural resources.  
 
 
Geology 
 
The term “Paleozoic Plateau” is an ecological classification used to describe the bedrock 
dominated landscape of southeastern Minnesota. The bedrock consists of mostly flat lying layers 
of dolostones, limestones, sandstones, and shales deposited in an the Paleozoic era of geologic 
time 365 to 540 million years ago. The landscape of the Paleozoic Plateau is noted for its unique 
geology of rugged bluffs and valleys, buttes, and karst features such as caves, sinkholes, and 
springs. Home to approximately 156 Species of Greatest Conservation Need (SGCN), which 
includes state and federally-listed species, this area is also known for its unique ecological 
habitats. The Paleozoic Plateau is commonly known as the Driftless Area and may also be 
referred to as “southeastern Minnesota” within this document.  
 
Paleozoic sandstones are sought after because they are a premiere source of industrial silica sand. 
Among other uses, this silica sand is a highly desired resource because it is used to hydraulically 
fracture oil bearing rock formations and to extract oil and gas from beneath the earth’s surface. 
The silica sand, commonly referred to as “frac sand,” mined from Paleozoic sandstones are able 
meet the stringent specifications required for hydraulic fracturing purposes. 
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Traveling westward from the Mississippi River to the Minnesota River Valley the topography 
changes from bluffs, to rolling hills, to flat expanses of land. The change marks the boundary 
between an older, erosional landscape to one that has been recently glaciated (~14,000 years 
ago). The underlying Paleozoic-aged bedrock extends to Mankato but is buried deeply by glacial 
sediment. 
 
Near surface occurrences of silica sand are limited to a section of the Minnesota River Valley 
stretching from Mankato area to the Twin Cities. The mile-wide valley was carved by Glacial 
River Warren, one of the largest glacial meltwater channels in Minnesota. As it drained Glacial 
Lake Agassiz, River Warren’s fast moving water scoured the valley removing thick sequences of 
glacial sediment and bedrock. As a result, silica sand resources are relatively accessible beneath 
the old river terrace deposits that lay between the modern day Minnesota River floodplain 
alluvium and the bluffs composed of glacial materials. The Minnesota River Valley and portions 
of Twin Cities metropolitan area have historically and continue to host large-scale silica sand 
mining. 
 
 
Hydrology and Hydrogeology 
 
While the two geographic regions have some similarities, as a whole they are markedly different 
in surface and groundwater hydrology. Both regions are underlain by bedrock of Paleozoic age. 
However, Southeast Minnesota contains a greater thickness of rock and a greater number of rock 
formations supporting a larger number of discernible bedrock aquifers. The movement of 
groundwater through the dolostone, limestone, and sandstone aquifers provides water to 
domestic wells, municipal wells, trout streams, calcareous fens, springs, seeps, wetlands, lakes 
and rivers. The aquifers are separated by shale layers that act to confine or semi-confine the 
water bearing rocks. The alternating rock types along with fractures and conduits in the rock 
facilitate the emergence of springs and seeps, some of which have groundwater and 
environmental conditions that support and sustain rare calcareous fen wetlands. 
 
Streams in Southeast Minnesota tend to rise and fall quickly following a rain storm because of 
the mature, dendritic drainage patterns in the steep valleys of the Paleozoic Plateau. Regional 
groundwater flow is generally to the Mississippi River but many of the deeply incised valleys 
intercept groundwater which then discharges from springs and seeps. During dry periods, the 
base flows in trout streams are kept cold and clear by groundwater inputs. 
 
The Paleozoic Plateau is a mature karst landscape with many surface and subsurface features. 
The dissolution of dolostone and limestone has resulted in the widening of fractures, bedding 
planes and voids over tens of millions of years. The solution-widened vertical fractures and 
horizontal bedding planes and fractures form enhanced permeability zones within the rock that 
are labeled conduits. These conduits are characterized by turbulent, high velocity groundwater 
flow which is a fundamental component of karst systems. Recent investigations show that 
vertical fractures are found throughout all rock formations. Rocks near the surface and near 
valley walls tend to have a greater number, higher density and wider vertical fractures. 
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Essentially karst is a three-dimensional transport system moving water and material through the 
landscape via solution enhanced channels. 
 
Surface karst features, such as sinkholes, are expressed in the Paleozoic Plateau because of the 
relatively thin layer of weathered soils or very old glacial deposits on top of the bedrock surface. 
Sinkholes are found in those areas with less than 50 ft. of unconsolidated material over the karst 
bedrock. The surface expression of karst features come and go as weathering processes, 
hydrology, hydrogeology, land cover and land use changes. Karst surface features such as 
sinkholes, coupled with conduit flow conditions, make this geographic region highly vulnerable 
to pollutants entering the aquifers with very limited filtering or biological treatment. Changes in 
surface hydrology or groundwater levels can induce the expression of karst features at the 
surface. There is a high potential for spills or pollutants associated with land use activities to 
travel great distances underground to domestic wells and water dependent resources such as trout 
streams and fish hatcheries. The groundwater flow direction and divides typically do not 
correspond to surface watersheds making it difficult to use surface topography to predict 
groundwater flow directions. Dye tracing is used to delineate subsurface groundwater 
springsheds and calculate flow velocities which are often on the order of miles per day. The 
technique is labor intensive and only a small portion of the Paleozoic Plateau has been mapped. 
Predicting where and when a karst surface feature will be expressed in the future is very difficult 
if not impossible to do. Karst surface features can sometimes be successfully sealed using 
engineering techniques involving the placement of fill and the diversion of surface water. 
 
In contrast, relatively few rock formations and unconsolidated sediment deposits play a role in 
the hydrology and hydrogeology of the Minnesota River Valley. Typically within the old river 
terraces, where silica sand mining has occurred to date, the lower section of the Paleozoic 
Oneota Dolomite is present above the Jordan Sandstone. On top of the Oneota is a relatively thin 
terrace deposit composed of cobble, gravel, and sand. Below the Jordan Sandstone and extending 
under the Minnesota River valley is the St. Lawrence Formation that acts as a regional confining 
layer. 
 
Groundwater flow is generally towards the Minnesota River Valley. There are relatively fewer 
trout streams designated in the region. A large number of calcareous fens are found at the base of 
the floodplain escarpment where the Jordan Sandstone outcrops or is buried by a thin layer of 
weathered rock, alluvium and fen peat. Karst features are sometimes found in the Oneota 
Dolomite, but for the most part it is a thickly bedded deposit with tight vertical fractures and 
serves as a semi-confining layer above the Jordan Sandstone. In some areas, siltstone and shale 
layers in the base of the Oneota, such as the Blue Earth Siltstone in the Mankato area, act as local 
confining layers. Karst surface features are generally not expressed in the thick glacial materials 
located to the east of the terrace deposits. 
 
 
Mining Sites and Techniques 
 
Mining techniques used to access silica sand are determined by the geologic and hydrologic 
conditions of each region. Within the Paleozoic Plateau, mining silica sand resources can vary 
depending on the slope of the landform being mined. Currently, the resource is being mined 
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along hill slopes, within ridges, or by excavating flat-topped buttes. In areas with greater slopes 
and vertical topographic relief, bench or underground mining could be employed to access silica 
sand. While this form of mining is possible and potentially speculated, it is important to note that 
a mine plan implementing bench or underground mining have yet to be formally proposed for 
environmental review in Minnesota. In the Paleozoic Plateau, mine sites tend to be above the 
water table.  
 
Within the Minnesota River Valley, mining occurs along the flats of the river valley terraces or 
adjacent to the valley walls. Quarries in the Minnesota River Valley typically are developed as 
excavations below the existing grade of the landscape and below the water table, which is 
commonly referred to as “wet mining.” Some silica sand mines in this region pump groundwater 
from a sump to dewater the active mine cell in order employ “dry mining” techniques which 
lowers the water level in the mine, thereby reducing the depth below the water surface where 
mining occurs. To gain access to the Jordan Sandstone, geologic material, such as terrace 
deposits and Oneota Dolomite, must first be removed. Blasting may or may not be employed at a 
mine in either geographic area. The use of blasting depends on the nature of the overburden (if it 
is rock or glacial sediment) and the degree to which the sandstone is cemented together.  
 
 
Infrastructure 
 
Access to transportation infrastructure also plays a critical role in siting silica sand mines and the 
development of the industry. Mines located within the Minnesota River Valley generally have 
better access to railroad spurs at or near the mine site. As a result, silica sand companies within 
the Valley tend to mine, process, and transload the material at a single, contained site. In 
contrast, silica sand operations in the Paleozoic Plateau have developed a hub and spoke model 
of operations that involves multiple modes of transportation. For example, sand can be mined at 
one site, transported by truck to be processed or stored at a second site, transported again to a 
transload facility at a third site before it is finally hauled to market by either rail or barge. 
Consequently, ports and rail terminals along the Mississippi have developed within town and city 
limits which funnel haul trucks onto designated truck routes and interstate highways that 
intersect residential and commercial areas. 
  
 
Biodiversity 
 
Within the Paleozoic Plateau, four major river systems, the Root, Whitewater, Zumbro, and 
Cannon, dominate the landscape and ultimately drain into the Mississippi River through the 
course of steep bluffs and valleys. The river systems provide a well-used “roadway” for 
migrating birds, including high numbers of rare birds and are highly regarded by bird watching 
enthusiasts. Forest cover in this region is primarily restricted to steep slopes and narrow valleys. 
Native plant communities grade from predominantly maple-basswood forest along the upper 
valley slopes and small streams on north facing slopes, to drier oak forest and occasional bluff 
prairies on south facing slopes and bluff tops. Lowland hardwood forest occurs in valley 
bottoms, with occasional small black ash swamps. Several rare and fragile plant communities 
found in this area are dependent on “algific” (cold producing) talus slopes and “maderate cliffs” 











DRAFT  December 13, 2013  DRAFT 



 DRAFT DECEMBER 2013 page 9 
 



(algific slope lacking talus). The communities associated with cold-air slopes are found only in 
the Paleozoic Plateau, which hosts some of the highest concentrations of rare animal and plant 
species in Minnesota. On top of the bluffs, historic native plant communities were largely prairie 
and oak savanna. However, most of the native vegetation has been converted to row crop. 
 
The Minnesota River Valley once grew tall grass prairie dominated by big bluestem, little 
bluestem, switch grass, and Indian grass with many large patches of wet prairie. Near the 
Mankato area and north, the vegetation changed to the Big Woods complex that included oak, 
maple, basswood and hickory. Although now greatly altered by agricultural activities, recent 
work by ecologists indicates that the river valley and its immediate environs support the majority 
of the remaining native plant communities and rare species. This is particularly true near the 
Twin Cities metropolitan area. 
 
The valley consists of floodplain forests and marshes, wet meadows, trout streams, fens and 
lakes. Most of the wetlands are dependent on the river and by the spring-fed streams draining 
from the base of the bluffs. These features attract thousands of song birds and waterfowl each 
year making this area well known for bird watching and waterfowl hunting. The river and trout 
streams also make the area well known for fishing opportunities. 
 
 
Cultural Resources 
 
The distinct region of the Paleozoic Plateau has been occupied by Native Americans for nearly 
12,000 years and contains a number of archaeological site types. Due to exposed and easily 
erodible bedrock, it is the region of Minnesota that contains the most potential for rock shelters 
and caves used as prehistoric habitation sites. Bedrock faces also have the potential to contain 
rock art either painted or engraved. The bedrock of southeastern Minnesota is known to contain 
chert cobbles suitable for stone tool manufacture and many quarry and workshop sites have been 
mapped throughout the region. Southeastern Minnesota has more prehistoric burial mounds than 
any other region of Minnesota which are found on bluff tops or high terraces along the river 
valleys, especially the Mississippi River Valley. Both prehistoric and early historic Indian camp 
sites and villages are also found on river terraces and alluvial fans, especially near major river 
junctions. 
 
With regard to historic period cultural resources, southeastern Minnesota was one of the first 
regions settled by Euro-American immigrants. Property types associated with this period include 
archaeological remnants of forts, fur posts, ghost towns, and early farmsteads, as well as Indian 
villages. Graves, cemeteries, and burial grounds may be associated with these sites. There are 
also numerous non-archaeological historic resources in the region including buildings, structures, 
cultural landscapes, and traditional cultural properties (TCPs) such as sacred sites. 
 
The Minnesota River and its associated valley were also important natural features attractive to 
past human populations. The riparian environment served as an excellent source of aquatic plants 
and animals valuable for human subsistence. The trees lining the valley were a critical human 
resource, providing wood for constructing shelters and building fires. The river itself was an 
important transportation corridor. Over the last 12,000 years, Native Americans had villages and 
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campsites on the terraces and alluvial fans lining the river valley, some of which have been 
deeply buried by colluvium and alluvium sediment. On the high terraces, burial mounds were 
built. 
 
Euro-American settlers also found the Minnesota River Valley attractive for a variety of reasons. 
Steamboats could navigate much of the river as far as New Ulm. Roads and railroads were built 
along the river terraces linking towns in the valley. As with southeastern Minnesota, historic 
period cultural resources can include archaeological sites as well as architectural, landscape, and 
TCP properties, some with associated graves, burial grounds, and cemeteries. 
 
 
Distinctions based on Geographic Regions 
 
Since there are notable differences in geography and natural resources between the Paleozoic 
Plateau and the Minnesota River Valley, the Minnesota State Legislature required that the silica 
sand model standards and criteria for silica sand projects be differentiated by region (M.S 
116C.99 Subd. 2). Where appropriate, the recommendations, standards, criteria, and tools in the 
following sections reflect “those differences in varying regions of the state.”  
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II. TOOLS TO ASSIST LOCAL GOVERNMENTS 
 
 
A. Air Quality 
 
 
A.1. Air monitoring and Data Requirements 
 
 



a. Description of Silica Sand Project Concerns 
 
Particle pollution is regulated by particle size. A particle’s size has implications for how the 
particle can enter the body and affect human health.  The air pollutants of most concern from 
silica sand operations include particulates of various size fractions and chemical compositions. 
 
 



b. Narrative Description, Background Information, Potential Impacts 
 
In response to community concern regarding the potential air quality impacts resulting from 
increased mining, processing, and transport of silica sand in Minnesota, this section was written 
to help facilitate air quality assessments in impacted communities.  The MPCA routinely collects 
air monitoring data for broad geographic areas, but also has required some silica sand facilities to 
collect  property line monitoring data.  The MPCA has made this  air quality monitoring data 
available on its website. 
 
The air pollutants of most concern from silica sand mining operations and transport include 
particulates of various size fractions and chemical compositions. This  section will address 
methods for assessing air concentrations of the following air pollutants: 
 



· Total suspended particles (TSP) · Crystalline silica as PM10 or PM4 
· Inhalable particles (PM10) · Diesel exhaust 
· Fine particles (PM2.5)  
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Particle pollution is regulated by 
particle size. A particle’s size is 
determined by measuring the 
particle’s aerodynamic diameter, 
which has implications for how the 
particle can enter the body and affect 
human health. 
Human health research has shown 
that the smallest particles are of 
greatest concern for public health. 
Silica sand mining operations have 
the potential to emit particles across 
all size ranges including TSP, PM10, 
PM4 (not pictured), and PM2.5.  



 
 



Air pollution assessment methods 
 
There are two methods for assessing air pollution concentrations associated with pollutant 
emissions from silica sand mining operations: ambient air monitoring and air dispersion 
computer modeling. Ambient air monitoring provides direct measurements of pollutant 
concentration at a specific location and period of time. Air dispersion modeling estimates air 
pollution concentrations across a broader area utilizing computer models which incorporate total 
air emissions from nearby sources and local meteorology. This document will focus primarily on 
options for conducting ambient air quality monitoring to assess the community level air quality 
impacts of silica sand mining.  It is expected that this document  could inform the plan for a site-
specific air monitoring study.  A silica sand facility or an LGU may initiate the planning and 
monitoring process. Regardless of who initiates the planning and implementation, the MPCA 
should be involved early on in the process.  The MPCA has, and will continue to do the 
following: (1) provide technical assistance to LGUs regarding air monitoring issues, (2) review 
and approve an air monitoring plan, (3) review the data, (4) host the data through its website, and 
(5) perform audits of monitoring equipment. 
 
 



Planning an air monitoring study 
 
In choosing locations for an air monitoring site, particular attention should be paid to the goals of 
the air monitoring study. A community interested in assessing the air quality impacts of silica 
sand mining operations should consider the following monitoring objectives:  
 



Source-oriented monitoring: An air monitoring site is located at the property line of an 
air pollution emissions source in the area of expected maximum pollution concentration. 
An upwind (non-impacted) and downwind (impacted) monitoring site may be established 
to measure the air quality impact of the emissions source.  
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Hot-spot monitoring: Similar to source-oriented monitoring, air pollution hot-spot 
monitors are located in the area of expected maximum pollution concentration. An air 
pollution hot-spot may be the result of a single emission source, or multiple emission 
sources concentrated in a small area, such as a heavily trafficked roadway. 
 
Area background monitoring: Area background monitors are located to measure 
“typical” air pollution concentrations in a community. These monitors are located in 
areas that are not directly impacted by distinct emission sources; rather they are sited to 
measure the cumulative impact of air pollution emissions in a community. Area 
background monitoring provides a baseline for air pollution concentrations in a 
community, which can be used to measure the relative air pollution impact of air 
pollution sources assessed through source-oriented or hot spot monitors.  
 



In addition to meeting the objectives of the air monitoring study, an air monitoring site should 
meet all siting criteria established by the U.S. Environmental Protection Agency (EPA) which 
are described in 40 Code of Federal Regulations Part 58 Appendix E.  Important factors to 
consider when establishing an ambient monitoring site include: 
 



Measuring ambient air: To compare air monitoring results with air quality standards, 
the air monitoring site must be measuring ambient air. According to 40 CFR 50.1 (e), 
ambient air is defined as the portion of the atmosphere, external to buildings, to which the 
general public has access.  Air monitoring sites located within a facility’s property line 
are not considered ambient if a fence or other physical obstruction prevents public access.  
However, if no such obstruction exists, air quality monitors located within a facility’s 
property boundary may be considered ambient.  
 
Horizontal and vertical placement:  The objectives of the monitoring study will 
determine the criteria for placement of air monitoring probes or sample inlets. In most 
cases, air monitoring probes and inlets must be located between 2 and 7 meters above 
ground level. As a result, monitoring sites located at ground level typically require the 
installation of an elevated platform or shelter. Air monitoring sites may also be located on 
the roof of a building which is no higher than two-stories.  
 
Spacing from emission sources: The proximity of the air monitor to air pollution 
emission sources is dependent on the objectives of the monitoring study. For source-
oriented or hot-spot monitoring, air monitors should be located as close to the area of 
expected maximum air pollution concentration as safely possible. If the monitoring 
objective is to assess air pollution concentrations representative of a wider area, such as 
the average air pollution concentration across a community, air monitors should be 
located further away from emission sources.  
 
Spacing from obstructions: Buildings and other obstacles can impact air monitoring 
results by scavenging pollutants and restricting airflow to the monitor, resulting in 
inaccurate air concentration measurements.  In general, if an obstruction is located near 
an air monitoring site, the distance of the air monitor from the obstruction must be two-
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times the height of the obstruction.  
 
 



Cost of establishing an air monitoring site 
 
The costs associated with establishing an air monitoring site will vary depending on the physical 
characteristics of the chosen monitoring location, the type of monitoring platform chosen (e.g. 
ground-level platform, shelter/trailer, rooftop), pollutants measured and existing infrastructure. 
The following section will describe the estimated costs associated with establishing a new air 
monitoring site in 2013. These cost estimates have been developed assuming all site 
infrastructure and equipment will be purchased and may not reflect the costs associated with 
establishing a temporary air monitoring site through a contractor.  
 
 



Site Infrastructure 
 



Capital costs for site infrastructure at ground-level sites - $10,000 
 



· Land clearing and grading to access the site and meet siting criteria Utility drop 
and electrical connections to power instrument platforms  



· Building permits  
· Materials to construct elevated monitoring platforms  
· Security fence and gate to enclose the monitoring site -  



 
Capital cost considerations for alternative site configurations  



· Ground level shelter/trailer and associated infrastructure -$32,000 
· Rooftop installation and associated infrastructure - $6,000 



 
Supporting Equipment (equipment needs will depend on pollutants measured at the 



site) 
 



· Data logger and wireless telemetry  for continuous monitoring instruments - 
$9,000 
· Meteorological equipment and tripod - $3,500 
· Laptop and uninterruptable power supply - $4,500 
· Certified meters and devices to calibrate and perform quality control checks-
$2,500 
· Dynamic Dilution Calibrator with gas phase titration chamber (GPT) - $21,000 
· NO2 Calibration gas cylinder and regulators - $1,000 
 



 
Recurring annual site operation costs - $31,000 



 
· Weekly site operation and maintenance - $20,000 
· Project administration, contract management, site construction, procurement, 
QA/QC audits, data management, analysis and reporting - $10,000 
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· Consumable field supplies and miscellaneous hardware - $1,000 
 
The following sections provide additional information about the pollutants of concern from silica 
sand mining operations including information on health effects, relevant air quality standards, 
and available air monitoring equipment and associated costs.  
 
 



  
Example air monitoring sites: rooftop monitoring (left); ground-level monitoring including a shelter (right). 
 
 



Total suspended particles (TSP) 
 
Total suspended particles (TSP) are small airborne particles or aerosols that are less than 100 
micrometers in diameter. Common components of TSP include soot, dust, fumes, and sea mist. 
In contrast to smaller size particulates (such as fine particles), the human body effectively blocks 
TSP, reducing the adverse health effects associated with exposure. Nearly all inhaled TSP is 
either directly exhaled or trapped in the upper areas of the respiratory system and expelled. If 
TSP enters the windpipe or lungs, it becomes trapped in protective mucous and is removed 
through coughing. While TSP pollutants are not expected to cause serious health effects in 
humans, high levels of TSP can be a nuisance, cause property damage, and reduce visibility. 
 
In Minnesota, TSP is regulated by two Minnesota Ambient Air Quality Standards (MAAQS), 
including a daily (24-hour) and annual standard. To meet the daily standard, the 2nd maximum 
24-hour average TSP concentration in an area must not exceed 150 micrograms per cubic meter 
(µg/m3). An area meets the annual standard if the annual average TSP concentration does not 
exceed 60 µg/m3.  
 
Total suspended particulate monitoring is conducted by collecting a 24-hour mass sample on a 
glass fiber filter. The fiber filter is weighed in a laboratory pre and post sample collection. The 
mass difference is used to calculate the total TSP concentration in a volume of air. The standard 
annual operating schedule for TSP monitoring  is a midnight to midnight 24-hour mass sample 
collected once every six days.  
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Total suspended particulate monitors should be sited to meet the goals of the specific monitoring 
project. To measure TSP concentrations associated with silica sand mining, TSP monitors should 
be located directly downwind of the TSP emission source of concern. When establishing a TSP 
monitoring site additional factors which must be considered include, maintaining unobstructed 
airflow in all directions of the air monitor, placing the sample inlet between 2-15 meters above 
ground level, and removing public access to the monitor through fencing or locating the monitor 
on the roof of a building.  
 
On average, the cost of an EPA certified TSP monitor is 
$8,000. For regulatory comparisons with ambient air 
quality standards, all TSP monitoring networks must 
meet applicable quality assurance and quality control 
requirements, including a 10% monitor collocation 
requirement. For community level monitoring projects, 
the collocation requirement means that at least one 
monitoring site must have two TSP monitors operating at 
the same time. An additional collocated monitor is 
required for every 10 monitoring sites.  
 
Operational costs associated with TSP monitoring include 
sample media purchase, preparation, and post sample 
analysis; weekly visits by a site operator and quarterly visits by a QA officer; motor replacement 
and/or brush repair; and power. 
 
TSP Summary Information 
 
Equipment Cost: $8,000/monitor 
O&M Cost: $5,000/monitor 
 
Operational Considerations: 
Collocated monitor required at one sampling 
site 
 



Regulatory Standards 
 
Daily MAAQS: Annual 2nd high 24-hour 
TSP concentration does not exceed 150 µg/m3 
 
Annual MAAQS: Annual average TSP 
concentration does not exceed 60 µg/m3 



 
 



 
High-volume TSP Sampler 
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Inhalable particulate (PM10) 
 
Inhalable particles (PM10) are very small particles less than 10 
micrometers in diameter. Sources of PM10 include crushing and 
grinding operations, natural (crustal) and road dust, and biological 
sources. Scientific studies have linked short term exposure to elevated 
PM10 concentrations to decreased lung function, increased respiratory 
symptoms in children, increased doctor’s visits and hospital 
admissions, and premature death in people with heart or lung disease. 
 
In Minnesota, PM10 is regulated through national and state ambient 
air quality standards including a daily (24-hour) and annual standard. 
To meet the daily PM10 National Ambient Air Quality Standard 
(NAAQS) the 3-year average of the annual count of 24-hour PM10 
concentrations greater than 150 µg/m3 site must be less than or equal 
to 1. To meet the annual PM10 MAAQS, the annual average PM10 
concentration must not exceed 50 µg/m3.  
 
The Code of Federal regulations requires that any monitor operated 
for the purpose of comparison of NAAQS must have a Federal 
Reference or Equivalent Method Designation, except as otherwise 
provided in Appendix C of 40 Code of Federal Regulations 40, Part 
58.  A complete list of acceptable monitors can be found in the 40 
CFR, Part 53, Sections 53.2 and 53.3. 
 
There are several PM10 monitoring methods included among the EPA 
certified monitors. The three most common monitoring methods used 
for measuring PM10 concentrations include high volume and low 
volume monitors that collect a 24-hour mass sample on a filter and 
semi-continuous monitors that collect hourly PM10 measurements on 
an auto-advancing filter tape. There are advantages and disadvantages 
for each of these monitor types. Choosing the best monitor for the monitoring study will depend 
on the monitoring objective. 
 
To assess the PM10 impacts of silica sand mining operations in a community, the MPCA 
recommends utilizing a semi-continuous PM10 monitor. When paired with hourly meteorological 
or site activity data, hourly PM10 concentration data can be used to identify PM10 sources. 
Additionally, the semi-continuous monitor requires less frequent site operator visits than the 
high-volume sampler. The average cost of a semi-continuous PM10 monitor, including the 
monitor enclosure is $30,000. Because the semi-continuous PM10 monitors do not collect the 
PM10 sample on a retrievable filter, crystalline silica analysis cannot be performed with this 
collection method.  
 
 



 



 
High-volume PM10 
monitor (top); semi-
continuous PM10 monitor 
(bottom) 
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PM10 Summary Information 
 
Equipment Cost:  



High-volume filter: $10,000 
Low-volume filter: $12,500 
Semi-continuous: $28,000 



 
O&M Cost: $5,000/monitor 
 
 



Regulatory Standards 
 
Daily NAAQS:  3-year average of the annual 
count of 24-hour PM10



 concentrations greater 
than 150 µg/m3 must be less than or equal to 1 
 
Annual MAAQS: Annual average PM10 
concentration does not exceed 50 µg/m3 



 
 



Fine particles (PM2.5) 
 
Fine particles such as those found in smoke and haze are 2.5 micrometers in diameter and 
smaller. Fine particles can be emitted directly from combustion activities or the can form in the 
air when other pollutant gases react in the air. Fine particles are created through most combustion 
activities, but the most common sources of fine particle pollution includes power plants, 
industries, automobiles, and fires.  
 
Due to their very small size, fine particles can get deep into the 
lungs and cause serious health problems. Numerous scientific 
studies have linked fine particle exposure to respiratory 
discomfort, decreased lung function, aggravated asthma, 
irregular heartbeat and heart attacks, increased doctor’s visits 
and hospitalizations, and premature death in people with heart or 
lung disease.  
 
Fine particle pollution is regulated through two national ambient 
air quality standards including a daily (24-hour) and annual 
standard. To meet the daily PM2.5 standard, the 3-year average of 
the annual 98th percentile 24-hour PM2.5 concentration must not 
exceed 35.4 µg/m3. To meet the annual PM2.5 standard, the 3-
year average of the annual average PM2.5 concentration must not 
exceed 12.0 µg/m3. 
 
The Code of Federal regulations requires that any monitor operated for the purpose of 
comparison of NAAQS must have a Federal Reference or Equivalent Method Designation. 
Except as otherwise provided in 40 CFR, Part 58, Appendix C. A complete list of acceptable 
monitors can be found in the 40 CFR, Part 53, Sections 53.2 and 53.3. 
 
Several PM2.5 monitoring methods are included among the EPA certified monitors. The most 
common monitoring methods used for measuring PM2.5 concentrations include low-volume 
monitors that collect a 24-hour mass sample on a filter and semi-continuous monitors that collect 
hourly PM2.5 measurements on an auto-advancing filter tape. There are advantages and 



 
Low-volume PM2.5 filter monitor 
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disadvantages for each of these monitor types. Choosing the best monitor for the monitoring 
study will depend on the monitoring objective. 
 
To assess PM2.5 impacts of silica sand mining operation in a community the MPCA 
recommends utilizing a semi-continuous PM2.5 monitor. When paired with hourly 
meteorological or site activity data, hourly PM2.5 concentration data can be used to identify PM2.5 
sources. Additionally, the semi-continuous monitor requires less frequent site operator visits than 
the filter based sampler. The average cost of a semi-continuous PM2.5 monitor, including the 
monitor enclosure is $30,000. 
 
 
PM2.5 Summary Information 
 
Equipment Cost: 



Low-volume filter: $12,500 
Semi-continuous: $30,000 



 
O&M Cost: $5,000/monitor 
 
Operational Considerations: 
Collocated monitor required at one sampling 
site 



Regulatory Standards 
 
Daily NAAQS: 3-year average of the annual 
98th percentile 24-hour PM2.5 concentration 
does not exceed 35.4  µg/m3 
 
Annual NAAQS: 3-year average of the 
annual average PM2.5 concentration does not 
exceed 12.0 µg/m3 



 
 



Crystalline silica  
 
Respirable crystalline silica is a dust-sized particle invisible to the naked eye that when inhaled is 
deposited deep within the lungs.  Crystalline silica is a very common component of soil and 
well-known occupational hazard in certain trades.  Activities such as mining for crystalline silica 
and other natural resources, as well as construction activities related to cutting and sawing of 
common materials such as concrete, create respirable crystalline silica particles.. People who 
work in the hydraulic fracturing or frac sand mining industries are most at risk for exposure to 
elevated levels of respirable crystalline silica, but people living downwind of silica sand mining, 
processing, or hauling operations could also be exposed to  respirable crystalline silica. Due to 
the greater risk for exposure in the occupational environment, respirable crystalline silica is 
routinely measured in the workplace.  However, levels of respirable crystalline silica in ambient 
(outdoor) air are rarely determined. Diseases associated with chronic exposure to respirable 
crystalline silica over many years include: silicosis, emphysema, chronic obstructive pulmonary 
disease, tuberculosis, lung cancer, and immune system diseases.  
 
There are no federal or state standards for respirable crystalline silica in ambient air. However, 
the MPCA uses a risk guideline value developed by the MDH to assess the risk of adverse health 
effects from exposure to measured levels of respirable crystalline silica in the air. In July 2013, 
the MDH established a chronic Health Based Value for respirable crystalline silica of 3 µg/m3 in 
ambient air for non-occupational exposures occurring in the general population.  The MPCA 
compares annual average monitoring results to the chronic health based value to assess the health 
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risk associated with respirable crystalline silica concentrations in the air. Quantitative health 
based guidance for shorter duration exposures to respirable crystalline silica were not developed 
because data are lacking and the extremely high levels of respirable crystalline silica required to 
cause short-term health effects in occupationally-exposed individuals are far beyond the scope of 
ambient exposure scenarios the general public would be expected to encounter. The Minnesota 
Department of Health’s chronic Health Based Value for respirable crystalline silica of 3 µg/m3 is 
very conservative and highly protective guidance. Short-term increases in ambient levels of 
respirable crystalline silica in excess of the chronic Health Based Value do not necessitate an 
immediate cause for concern. Therefore measured 24-hour average concentrations of respirable 
crystalline silica in ambient air will be used to calculate the 95% upper confidence limit of an 
annual mean concentration and compared to the chronic Health Based Value of 3 µg/m3 
The EPA has not established a standard method for measuring crystalline silica in ambient air. 
The MPCA recommends utilizing a modified low-volume particulate sampler to collect 24-hour 
mass samples of PM4 on a 47 mm mixed ester sample filter. Following sample collection, the 
loaded filter should be sent to a certified laboratory for crystalline silica analysis using the 
National Institute for Occupation Safety and Health (NIOSH) Method 7500 or NIOSH Method 
7602.  The average cost of the low-volume particulate sampler is $12,500. The estimated annual 
cost of analysis of 60 crystalline silica samples from a certified laboratory is $25,000.  
 
 
Respirable Crystalline Silica  Summary Information 
 
Equipment Cost: 
$12,500/monitor 
O&M Cost: 
$25,000/monitor 
 



 
No regulatory standard 
Chronic health based value: 3.0 µg/m3 



See MDH Silica Health Based Value Summary at: 
http://www.health.state.mn.us/divs/eh/risk/guidance/air/silicasumm.pdf 



 
 



Diesel exhaust 
 
The exhaust from diesel engines contains a complex mixture of air pollutants including gases and 
particles. Major chemical components of diesel exhaust include carbon dioxide, carbon 
monoxide, nitrogen dioxide, nitric oxide, particles (coarse, fine, and ultra-fine), black carbon, 
and sulfur dioxide. Diesel exhaust also contains air toxic pollutants such as acrolein, benzene, 
formaldehyde and polycyclic aromatic hydrocarbons (PAHs).  
 
The majority of scientific studies conducted to measure the health risks associated with exposure 
to diesel exhaust focus on the particle components of the exhaust. Similar to the health effects 
associated with fine particle pollution, exposure to diesel particles can cause adverse respiratory 
and cardiovascular health effects including decreased lung function, aggravated asthma, irregular 
heartbeat and heart attacks, increased doctor’s visits and hospitalizations, and premature death in 
people with heart or lung disease. The U.S. EPA has also classified diesel exhaust as a likely 
carcinogen due to increased risk for lung cancer resulting from long term exposure.   
 





http://www.health.state.mn.us/divs/eh/risk/guidance/air/silicasumm.pdf
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There is no ambient air standard for diesel exhaust. The MPCA uses a health based value to 
assess the risk of adverse health effects from exposure to diesel particulate. The chronic non-
cancer health risk value for diesel particulate is 5 µg/m3.   
 
Methods do not currently exist to measure the amount of diesel exhaust in ambient air directly. 
Instead, researchers typically monitor other pollutants that may be signatures of diesel exhaust. 
These pollutants include fine particles, ultra-fine particles (particle diameter less than 1 
micrometer), elemental carbon, and nitrogen oxides. Utilizing surrogate pollutants to assess the 
amount of diesel exhaust in the air has significant limitations, as the relationship between the 
surrogate pollutant and the amount of diesel exhaust in the air varies geographically and by the 
characteristics of the emissions source.  
 
If surrogate monitoring is conducted to assess diesel exhaust concentrations, the MPCA 
recommends establishing an upwind (non-impacted) and downwind (impacted) monitoring site. 
Comparing the result from these monitors may help identify the relative impact of increased 
diesel exhaust emissions if other pollutant emissions are relatively uniform between the two 
monitors. While either hourly PM2.5 or nitrogen oxides can be used as a surrogate for diesel 
exhaust, the MPCA recommends utilizing hourly measurements of PM2.5.  
 
Due to the difficulties associated with measuring diesel exhaust through air monitoring, the 
MPCA assesses the health risks associated with diesel exhaust emissions through air dispersion 
modeling. Air dispersion models integrate information on emission sources and local geography 
and meteorology to estimate pollution concentrations in the air. To assess the increased health 
risks associated with diesel exhaust emissions from silica sand mining operations, information on 
diesel emission sources should be gathered. This may include information on the engine type, 
size, and age; fuel type; and in the case of on-road diesel engines, the number of vehicles and 
miles traveled on a roadway.  
 
 
Diesel Exhaust Summary 
Information 
 
No direct monitoring methods 
 
Surrogate measurements: 



Fine particles: $30,000 
Nitrogen dioxide: $12,000 
 



O&M Cost: $5,000/monitor 
 
 



 
 
 
No regulatory standard 
 
Chronic non-cancer health based value: 5 
µg/m3 diesel particulate 
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Summary of estimated air monitoring site capital and annual 
operation costs in 2013 dollars 
All monitoring sites must meet the guidelines described in 40 CFR Part 58 Appendix E.  
Site infrastructure   
 Rooftop site $6,000 
 Ground-level site (no shelter) $10,000 
 Shelter/trailer site (with HVAC) $32,000 
Pollutant monitors   



 
Semi-continuous PM2.5 (with environmental 



shelter, but without HVAC) $30,000 



 
Semi-continuous PM10 ((with environmental 



shelter, but without HVAC) $28,000 



 High-volume TSP $8,000 
 Low-volume PM4 $12,500 
 Nitrogen oxides $12,000 
Supporting equipment   
 Data logger/wireless telemetry $9,000 
 Meteorological sensors and tripod $3,500 
 Laptop and uninterruptable power supply $4,500 



 
Certified meters and devices for calibration and 



QA/QC $2,500 



 
Dynamic Dilution Calibrator with gas phase 



titration chamber (GPT) $21,000 



 NO2 Calibration gas cylinder and regulators $1,000 
Sample analysis   
 TSP sample prep and post-weigh analysis $5,000/year 



 
Low-volume PM4 sample  silica analysis (60 



samples) $25,000/year 



 
Data processing and analysis for PM2.5, PM10, and 



nitrogen oxides $5,000/year 



Operations and maintenance   
 Weekly site operations and maintenance $20,000/year 



 



Project administration, contract management, site 
construction, procurement, QA/QC audits, data 



management, analysis and reporting 
$10,000/year 



 Consumable field supplies and hardware $1,000/year 
Estimated one-time capital expenses per monitoring site*: $19,000** - $142,000 



Estimated annual expenses per monitoring site*: $12,000*- $56,000 
*Post-construction upwind/downwind monitoring will require at least two monitoring sites 



**Low-end of range based on a single rooftop monitoring site measuring TSP and meteorological parameters only.   
 
 
 



c. Recommendations, Standards, Criteria, Considerations 
 
The proposed standards, criteria, and considerations are informed by both the processes within 
the proposed silica sand project and the geographic location of the project..  The monitoring plan 
for a silica sand project should include the following: 
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What to monitor: 
 



· Every silica sand project involving a mine of any size should conduct monitoring for 
Total Suspended Particulate, PM4-silica, and meteorological data. 



· Every silica sand project involving processing should monitor for PM10, PM4-silica, and 
meteorological data; the term ‘processing’ means washing, cleaning, screening, crushing, 
filtering, sorting, stockpiling, and storing silica sand. 



· Every silica sand project involving over-the-road transportation should monitor for PM2.5, 
PM4-silica, and meteorological data at each site where  silica sand is either loaded or 
unloaded from a transportation carrier (e.g. truck, rail, barge). 



 
 
Note that if a silica sand project involves one or more of the above activities, then the monitoring 
plan should reflect all of the indicated monitors (e.g. a project that encompasses a mine, 
processing facility, and over-the-road transportation should monitor for TSP, PM10, PM2.5, and 
PM4-silica). 
 
When to monitor: 
 



· All silica sand projects should conduct ambient monitoring prior to startup of the project.  
The pre-construction monitoring period should continue until at least one year of valid 
data is collected. 



· All silica sand projects should conduct ambient monitoring after startup of the project.  
The post-construction monitoring period should continue until at least three (3) years of 
valid data are collected. 



 
 
How often to monitor: 
 



· Each TSP sampler should run for a 24-hour midnight-to-midnight period once every six 
days on the schedule found here: http://www.epa.gov/ttnamti1/calendar.html 



· Each PM10 analyzer should run on a semi continuous (hourly) basis 
· Each PM2.5 analyzer should run on a semi continuous (hourly) basis 
· Each PM4 sampler should run for a 24-hour midnight-to-midnight period once every six 



days on the schedule found here: http://www.epa.gov/ttnamti1/calendar.html 
 
 
Which monitor and test method should be used: 
 



· Each TSP, PM10, and PM2.5 monitor should be one that has been designated as a Federal 
Reference Method (FRM) or as a Federal Equivalent Method (FEM); an electronic list of 
monitors that hold this designation is available at 
http://www.epa.gov/ttnamti1/files/ambient/criteria/reference-equivalent-methods-list.pdf 



· Each PM4 monitor should be approved by the MPCA on a case-by-case basis.  The silica 
test method should be NIOSH 7500. 





http://www.epa.gov/ttnamti1/files/ambient/criteria/reference-equivalent-methods-list.pdf
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Monitor Siting 
 



· Historical wind patterns (direction, intensity) from nearby meteorological stations and the 
on-site meteorological station should be compiled to inform the siting conditions in order 
to construct ‘upwind / downwind’ monitor placement.  The monitors should be placed as 
close to the facility as possible while remaining in ambient air.  This is typically the fence 
line of the facility. 



· Monitor sites should meet criteria laid out at 40 CFR pt. 58, Appendix E.  This appendix 
contains information such as vertical and horizontal placement, spacing, distance from 
obstructions, and more. 



 
 
Data Reporting 
 



· All data should be sent to the MPCA and the LGU 
· TSP, PM10, PM2.5, and Crystalline Silica data should be reported on a quarterly basis no 



later than one month following the end of each quarter.   
· Data may be provided in a written report but most also be provided in an electronic 



format that can be directly read into a spreadsheet or database 
· For parameters that are measured hourly or sub-hourly, electronic data submissions 



should include hourly averaged data 
· The silica sand project proposer should notify both the MPCA and the LGU within 24 



hours of receiving sample results exceeding ambient standards.  The notification should 
include the date of the exceedance, the concentration of the sample, and a summary of the 
measures taken by the proposer to reduce emissions at the silica sand project. 



 
 
 
A.2. Dust Control & Containment of Sand 
 
 



a. Description of Silica Sand Project Concerns 
 
Virtually all stages of silica sand mining, processing, and transportation may emit particulate 
matter, which is commonly known as dust.  The control strategies share a common feature: they 
are designed to minimize the interaction between wind and silica sand.  In general, all processes 
after the mining process should be enclosed. Those portions of the process that cannot be 
enclosed (i.e. roads) should utilize alternative methods such as watering and sweeping in order to 
suppress the movement of particulate matter. 
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b. Recommendations, Standards, Criteria, Considerations 
 
The recommendations, standards, criteria, and considerations are informed by the processes 
within the proposed silica sand project.  If the LGU is interested in methods that could be used to 
reduce the particulate emissions from a silica sand facility, then the LGU could implement dust 
control measures within their local permit.  The dust control strategy for the proposed silica sand 
project could include the following measures: 
 
Mine Haul Roads within a Silica Sand Facility 
 
Emissions from mine haul roads that are within the property line of the silica sand facility should 
be suppressed by the daily application of water.  Water should be applied at a rate of 0.10 gallons 
per square foot per day, unless the one of the following events occurs: 
 



· The facility receives rainfall of 0.16 inches during the previous 24 hour period, or 
· the ambient air temperature will be less than 35 degrees, or 
· the weather conditions, in combination with the application of water, could create 



hazardous driving conditions.  If water is not applied for this reason, watering should 
resume once the hazardous conditions have abated. 



 
On a daily basis, the facility owner should keep records of the water applications, including the 
following: 
 



· The roads watered, the amount of water applied, the time watered, and the method of 
application.  If water was not applied because there was a 0.16 inch or greater rainfall in 
the previous 24 hours, or because the temperature or other weather conditions that would 
result in unsafe driving conditions, it must be noted in the record along with the source of 
the measurement (i.e. on-site rain gauge or thermometer). 



· Records of watering equipment breakdowns and repairs, and records of contingency 
efforts undertaken. 



 
Processing 
 
After the sandstone has been mined, all subsequent processing steps should be enclosed.  
Processing encompasses the following activities: washing, cleaning, crushing, filtering, drying, 
sorting, and stockpiling of silica sand.  All emissions from the enclosed processes should be 
ducted to control equipment designed to mitigate particulate matter emissions.  There are 
numerous control technologies that are capable of controlling particulate matter, such as a 
cyclone, an electrostatic precipitator, a wet scrubber, a fabric filter, and a high efficiency 
particulate air (HEPA) filter.  While the more efficient devices include fabric filters and HEPA 
filters, the other control technologies can be arranged in series in order to meet or exceed the 
efficiency of filter-based technologies.  Cyclones rely on inertial separation and are typically less 
efficient at controlling PM10 sized particles.  Cyclones can be used as a first stage in a series of 
control devices in order to control emissions of larger sized particles.  Electrostatic precipitators 
rely on the ability to apply an electrostatic charge to particulate matter.  Silica does not readily 
accept an electric charge, and therefore will not be well controlled by an electrostatic 
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precipitator.  Wet scrubbers are typically more efficient than cyclones at controlling PM10-sized 
material, but not as efficient as a fabric filter. Wet scrubbers rely on a liquid spray to knock 
particulate matter out of the gas stream, but create a liquid process stream that must be 
addressed.  Fabric filters are typically woven into the shape of a cylindrical bag, which are then 
arranged within a structure called a ‘baghouse.’  Process air is ducted such that it must pass 
through the fabric filter in order to exit to the atmosphere. Over time, a cake of dust will 
accumulate on each bag.  This dust is periodically cleaned from the bag and collected in an 
enclosed hopper.  Another similar control technology is called a high efficiency particulate air 
(HEPA) filter.  When compared to a baghouse fabric filter, a HEPA filter has finer fibers that 
have a higher packing density.  HEPA filters usually take the form of a cartridge that must be 
periodically replaced.  The use of a baghouse does not preclude the use of a HEPA filter, and a 
HEPA filter could be added at a later date should the need arise. A baghouse can routinely 
achieve greater than 99% control of all particulate matter, and 93% of all particulate matter sized 
smaller than PM10.  A HEPA filter can remove 99.98% of all particulate matter, and 99.98% of 
all particulate matter sized smaller than PM10.  When arranged in series, this control strategy can 
achieve control greater than 99.99% of all particulate matter, and greater than 99.99% of all 
particulate matter sized smaller than PM10.  Each of these devices are typically guaranteed by 
their respective manufacturer to achieve a certain level of control, provided that they are 
operated within certain operating parameter ranges.  One such operating parameter is called 
‘pressure drop.’  Pressure drop is a measure of the resistance to flow through the control device.  
The control device manufacturer will indicate the proper operating range.  The pressure drop 
across each control device should be regularly monitored in order to verify that the device is 
working properly.  All particulate matter that has been collected by the baghouse should be 
stored in an enclosed location until the material  is either used in mine reclamation or transported 
off-site.  The suggested dust mitigation strategy for processing activities includes: 
 



· Capture Strategy: Enclose all processes and vent all emissions through a particulate 
matter control device.  Keep all doors and windows closed, and maintain negative gauge 
pressure within the building. 



· Control Strategy: Operate and maintain one or more filter-based particulate matter 
control devices arranged in series.  (for example: first the process air is ducted to a 
baghouse, then the air exiting the baghouse is routed to the HEPA filter, which is then 
exhausted to atmosphere). 



· Periodic Monitoring and Recordkeeping: On each day of operation, record the operating 
time and material throughput for each air emission unit. Utilize a continuous parameter 
monitoring system to monitor and record pressure drop across each control device every 
fifteen minutes.  Store each data point for at least five years.  Conduct maintenance and 
inspections on the following schedule: 



A. maintain an inventory of spare parts that are subject to frequent replacement, as 
required by the manufacturing specification or documented in records under items H 
and I; 
B. train staff on the operation and monitoring of control equipment and 
troubleshooting, and train and require staff to respond to indications of 
malfunctioning equipment, including alarms and other indicators of abnormal 
operation; 
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C. thoroughly inspect all control equipment at least annually, or as required by the 
manufacturing specification (this often requires shutting down temporarily); 
D. inspect monthly, or as required by the manufacturing specification, components 
that are subject to wear or plugging, for example: bearings, belts, hoses, fans, nozzles, 
orifices, and ducts; 
E. inspect quarterly, or as required by the manufacturing specification, components 
that are not subject to wear including structural components, housings, and ducts; 
F. check daily, or as required by the manufacturing specification, monitoring 
equipment, for example: pressure gauges, chart recorders, and recorders; 
G. calibrate annually, or as required by the manufacturing specification, all 
monitoring equipment; 
H. maintain a record of activities conducted in items A to G consisting of the activity 
completed, the date the activity was completed, and any corrective action taken; and 
I. maintain a record of parts replaced, repaired, or modified for the previous five 
years. 



 
· Corrective Actions: If the recorded pressure drop range or component of the control 



device need repair corrective action should be taken as soon as possible.  Corrective 
action should return the pressure drop to the manufacturer’s indicated range and/or 
include completion of necessary repairs identified during the inspection. 



 
Transportation 
 
The following recommendations are intended to minimize particulate matter emissions that are 
associated with transportation of silica sand, but these recommendations could also be used for 
other bulk-transport industries.  If the LGU is interested in reducing the effects of particulate 
matter from transportation-related processes, then the following suggestions could form the basis 
for LGU permit requirements. The drop height at each material transfer point should be 
minimized by using telescopic chutes and skirting.  Trucks and railcars that receive silica sand 
should do so via a telescoping loading spout that meets the design requirements described in the 
reference book Industrial Ventilation Handbook—A Manual of Recommended Practice for 
Design, currently in the 26th edition.   Trucks that unload should do so within an enclosed 
structure.  The doors that allow the truck to enter and exit the unloading station should be closed 
prior to the unloading procedure.  The drop height from truck bed to the surface or receiving 
hopper should not exceed eight inches of open drop.  Airborne material should be ducted to 
particulate control equipment meeting the same efficiencies described in the preceding silica 
sand processing section.  Bottom dump trucks with dump gate skirts should be used for all over-
the-road transportation.  The skirting should have a maximum vehicle-to-ground clearance of six 
inches (air gap).  As described by Minn. Stat. Section 169.81, subd. 5b(b), all trucks in silica 
sand service should be covered.  All railcars in silica sand service should be covered hoppers.  
All trucks that leave the facility should be processed by a vehicle wheel wash station.  The silica 
sand facility should keep and maintain the following records for the trucks in silica sand service: 
 



1. The number of trucks used on each operating day, 
2. The number of hours that each truck was operated each day, 
3. The haul route or routes used on each operating day, 
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4. The rated capacity of each truck’s engine, 
5. The vehicle identification number (VIN) for each truck,  
6. The amount of fuel used and fuel economy as averaged over a month, 
7. The percent of time on idle, 
8. The federal emission standards that each truck engine is subject to, and 
9. The tailpipe emission control technology used by each truck, such as: 



, 
a. diesel oxidation catalyst,  
b. diesel particulate filter, or 
c. selective catalytic reduction. 



 
 
The on-road truck fleet should meet the following criteria: 



· All diesel trucks used in the sand mining operation should be Model Year 2007 or newer, 
· All trucks should follow an anti-idling plan that minimizes excessive idling, but accounts 



for traffic, temperatures in excess of 90 degrees and less than zero degrees Fahrenheit, 
and inclement weather.  The plan should be developed by the LGU and the silica sand 
facility.  Examples of anti-idling regulations can be found at the following: 



o The City of Minneapolis an anti-idling ordinance 
http://www.minneapolismn.gov/environment/air/airquality_antiidling_home 



o American Transportation Research Institute 
http://www.atri-online.org/research/idling/ATRI_Idling_Compendium 



o US EPA 
http://epamap10.epa.gov/website/StateIdlingLaws.pdf 



· All trucks should pass a state highway safety inspection. 
 
 
The non-road vehicle fleet should meet the following criteria: 



· At least 50% of the diesel-powered equipment used in sand mining operations should 
have a EPA certified Tier-3 or better engine, and 



· the remaining equipment should be certified to Tier-2andAll trucks should follow an anti-
idling plan that minimizes excessive idling, but accounts for traffic, temperatures in 
excess of 90 degrees and less than zero degrees Fahrenheit, and inclement weather.  The 
plan should be developed by the LGU and the silica sand facility. 



 
 
All roads at a silica sand facility, other than mine haul roads, should be paved.  Paved surfaces 
should be vacuum swept on a daily basis.  The facility owner should maintain records of the 
following: 



1. The roads swept, the time the roads were swept, and the method of sweeping. 
2. Records of sweeping equipment breakdown and repairs, and records of contingency 



efforts undertaken. 
 





http://www.minneapolismn.gov/environment/air/airquality_antiidling_home


http://www.atri-online.org/research/idling/ATRI_Idling_Compendium


http://epamap10.epa.gov/website/StateIdlingLaws.pdf
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Temporary Storage 
 
Temporary storage is defined to be the storage of stockpiles of silica sand that have been 
transported and await further transport.  Storage piles that are intended to be used at the facility 
on a recurring basis are not considered temporary storage; rather, these piles should be enclosed 
and controlled in the manner described in the ‘processing’ section above.  In situations where 
silica sand is to be stored on a temporary basis and the material cannot be enclosed, then the sand 
should be checked for moisture content and watered until the moisture content of the pile 
exceeds the amount indicated below.  After the temporary pile has been removed, the area should 
be swept as soon as possible.  Suggested requirements for open-air storage piles include: 
 



· Moisture content: Greater than or equal to 2.9% 
· Test method / compliance assessment: American Society for Testing and Materials 



(ASTM) method D 2216-92 or D 4643-93 (or equivalent).  These test methods involve 
weighing a wet sample, heating it, and then weighing it again. 



· Test frequency: once per day, within 2 hours of 12 noon.  Testing is not recommended if 
any of the following three items are true: 



o The facility receives rainfall of 0.16 inches during the previous 24 hour period, or 
o the ambient air temperature will be less than 35 degrees, or 
o the weather conditions, in combination with the application of water, could create 



a hazard near the storage pile. 
· Corrective action: If the test result is below the suggested moisture content requirement, 



then the operator should apply water to all exposed surfaces until subsequent moisture 
content testing demonstrates that the moisture content is at or above the suggested 
percentage. 



· Recordkeeping: keep on-site records of each moisture content test summarizing the 
method used, results, time, date, temperature, and person performing the test 



· Temporary stockpiles or stripping/overburden stored outside the pit should have sediment 
control mechanisms in place until the material is completely removed. Materials should 
not be placed in surface water or stormwater conveyances such as curb and gutter 
systems, or conduits and ditches. 



 
 
 
A.3. Noise Monitoring and Testing 
 
 



a. Narrative Description and Background Information 
 
Noise is a pollutant. While its physical and emotional effects are difficult to define 
quantitatively, the noise level itself can be measured.  
 
The MPCA is empowered to enforce the state of Minnesota noise rules; however, the noise rules 
apply to all persons in the state, with municipalities having some responsibility for compliance 
with the rules. All sources of noise must comply with the noise level standards, unless 
specifically exempted or a variance has been granted. 
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The MPCA has established standards for noise limits for residential and other areas in Minnesota 
Rules Chapter 7030. These standards are set by “noise area classification,” (NAC) based on the 
land use at the location of the receiver (person hearing the noise).  Noise is measured with sound 
meters for a period of one hour, and compared to state noise standards. Two measurements are 
used – the L10 and the L50. The L10 standard is the noise level (in A- weighted decibels) that 
cannot be exceeded for more than 10%, or 6, minutes of the hour. "A-weighted" means a specific 
weighting of the sound pressure level for the purpose of determining the human response to 
sound. The specific weighting characteristics and tolerances are those given in American 
National Standards Institute S1.4-1983, section 5.1.  The L50 standard is the noise level that 
cannot be exceeded for more than 50%, or 30 minutes, of the hour.  Noise limits are most 
stringent in NAC 1, which includes residential areas, and least stringent in NAC 3, which 
includes industrial facilities.  
 
The noise standards itemized in the table below describe the limiting levels of sound established 
on the basis of present knowledge for the preservation of public health and welfare. These 
standards are consistent with speech, sleep, annoyance, and hearing conservation requirements 
for receivers within areas grouped according to land activities by the noise area classification 
(NAC) system established in part 7030.0050. However, these standards do not, by themselves, 
identify the limiting levels of impulsive noise needed for the preservation of public health and 
welfare.  Noise standards in the table below apply to all sources. 
 
 



Noise Area Classification Daytime Nighttime 
 



 L50 L10 L50 L10 
1 60 65 50 55 
2 65 70 65 70 
3 75 80 75 80 



 
 
Compliance with Noise Standards 
 
Unless specifically exempted under Minnesota Statute 116.07, Subdivision 2a, all sources of 
noise must comply with the state standards. Local governments have the authority to enforce 
state noise standards, and may choose to adopt their own local ordinances regarding noise, 
though they may not set standards describing maximum levels of sound pressure more stringent 
than those set by the MPCA. In effect, local ordinances addressing outdoor sound level standards 
may set levels identical to the MPCA rules, and/or may address noise in ways not included in the 
MPCA rule (for example, limiting permissible operating hours of noisy lawn equipment).  
 
The MPCA assists LGUs in ensuring compliance with state noise standards by providing advice, 
monitoring equipment to assist LGUs to measure noise levels, and  reviewing projects for noise 
issues through the environmental project review process. The MPCA also works to ensure 
compliance at facilities for which it has issued an air emissions permit. 
 





https://www.revisor.leg.state.mn.us/rules?id=7030.0050
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A NIOSH study entitled “Snapshot of Noise and Worker Exposures in Sand and Gravel 
Operations” by E.R. Bauer and E.R. Spencer indicates that plant operations can emit noise of up 
to 97 db(A) in plant areas; these measurements were made 1 to 2 meters from the equipment.    
Sound pressure is reduced by 6 dB for every doubling of distance.  If the most stringent noise 
standard in Minnesota is 50 dB, then the distance required in order to achieve a noise reduction 
from 97 dB to 50 dB is equal to [2 meters * 2^(47/6) = 456 meters], or about 1500 feet.   
 
 



b. Recommendations, Standards, Criteria, Considerations 
 
The most effective means of avoiding noise pollution is proper land use planning and  
implementation of planning through land-use regulation; these regulations should be designed to 
ensure that land uses with more stringent noise standards are located away from land uses with 
less stringent noise requirements. Municipalities with the authority to regulate land use must take 
all reasonable measures to ensure that the establishment of a particular land use activity will not 
result in immediate violation of the state noise standards.  Distance between noise sources and 
receptors (people) is the most useful method for reducing sound levels.  
 
Physical barriers can help to further reduce noise levels, but such methods do require 
consideration of necessary barrier heights, location, materials, cost, and durability.  Shrubbery is 
not typically an effective sound barrier, though it may change the perception of disturbances. In 
general, a 100-foot deep barrier of dense, tall, evergreen vegetation would have the effect of 
reducing noise by 5 dB. A solid, wooden privacy fence will typically have a greater noise 
mitigation impact than landscaping.  Buffers may also be used to create separation; buffers are 
described later in this document in Section E. 
 
A noise survey could be used to verify that the noise impacts from a silica sand facility have 
been reviewed.  The noise survey could include the following: any silica sand project should 
conduct a pre-construction noise monitoring at every residence within 1500 feet.  This distance 
should be measured from the property line of the silica sand facility to the property line of the 
residence.  The monitoring should include both a daytime and a nighttime monitoring period, and 
should comport with the measurement methodology prescribed by the Minnesota Noise Rules at 
7030.0060. The road surfaces within the site should be constructed to maximize the use of traffic 
circles.  This will, in turn, minimize the need for vehicles to use their back-up alarm.  After 
construction and startup of the silica sand project, then the facility should conduct post-
construction monitoring at the same locations and time periods.  Any exceedance of the noise 
standards should be mitigated by raising berm heights and adding landscaping until subsequent 
testing shows compliance with the noise standards.  If railcars are used, then they should be 
coupled and uncoupled only during daytime hours. 
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B. Water Standards 
 
 
B.1. Water Quantity Standards  
 
 



a. Description of Silica Sand Project Concerns 
 
Silica sand activities such as mining, mine dewatering, slurry pipeline transportation and wet 
processing have the potential to impact groundwater and surface water resources. Mining at or 
below the water table often requires the removal of large volumes of groundwater to dewater the 
mine to facilitate dry mining operations. Washing of sand to remove fine-grained particles, dust 
control and the transportation of sand from the mine to the wet processing facility may also 
require large volumes of water.  
 
A cone of depression forms within the water table aquifer near any well or mine sump that is 
pumping groundwater. Depending on sump depth, well construction, pumping regime, and local 
geology, the degree and lateral extent of the water table drawdown will vary. Dewatering of a 
mine has the potential to impact water availability in nearby domestic wells, municipal 
production wells and water dependent resources. Dewatering of a silica sand mine, or other large 
appropriations of groundwater, can reduce discharge to surface water resources such as 
calcareous fens, wetlands, ponds, lakes, trout streams, springs, seeps, and watercourses leading 
to potential degradation of fish and wildlife habitat.  
 
 



b. Narrative Description and Background Information 
 
The Commissioner of the DNR administers the use, allocation and control of all waters of the 
state. This includes both surface water and groundwater. The DNR is required to manage water 
resources to ensure an adequate supply to meet Minnesota’s long-term needs. The Water 
Appropriation Permit Program exists to balance competing management objectives that include 
both development and protection of Minnesota's water resources.  
 
A water use permit (appropriation permit) from DNR Ecological and Waters Resources Division 
is required for all users withdrawing more than 10,000 gallons of water per day or 1 million 
gallons per year. In accordance with Minnesota Rule 6115, an application must be submitted for 
each surface or ground water source from which water is proposed to be appropriated. The 
applicant must provide written evidence of ownership, or control of, or a license to use, the land 
overlying the groundwater source or abutting the surface water source from which water will be 
appropriated. The DNR commissioner is authorized to grant permits, with or without conditions, 
or deny them. 
   
The Legislature has set the following water allocation priorities for Minnesota:  
 



1. Domestic water supply 
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2. Consumptive use less than 10,000 gallons of water per day 
3. Agricultural irrigation and processing 
4. Power production 
5. Other consumptive uses in excess of 10,000 gallons per day, and 
6. Nonessential Uses 



 
Silica sand mining related activities are considered a fifth or sixth water allocation priority 
depending on specific details of the operation. 
 
An appropriation permit application for a silica sand mine should consist of the following 
submittals: 
 



1. Permit Application Form - completed with all background information  
2. Mining Plan  - for the duration of the mine operations 
3. Reclamation Plan - including final disposition of the land or land use 
4. Comprehensive Domestic Well Inventory - for the potentially impacted area 
5. Wetland Delineation - for the potentially impacted area 
6. Hydrogeologic Investigation Report - including a resource impact analysis, water well 



and boring records, information on the subsurface geologic formations penetrated by the 
well,  geological formation or aquifer that will serve as the water source, and geologic 
information from test holes drilled to locate the site of the production well,  the maximum 
daily, seasonal, and annual pumpage rates and volumes being requested, information on 
groundwater quality and the articulation of a groundwater conceptual model for the area. 



7. Aquifer Test Report - with quantified aquifer properties 
8. Groundwater Computer Model - developed in coordination with DNR that is 



parameterized using aquifer test results, calibrated, verified and used to run simulations 
of future possible mining and reclamation scenarios 



9. Calcareous Fen Management Plan - (if a calcareous fen is potentially impacted) 
10. Proposed Monitoring Plan - for groundwater and surface water resources 
11. Proposed Mitigation Plan - for water use and water resource impacts including a 



proactive domestic well interference remediation policy. 
 
Upon receipt, the DNR Area Hydrologist distributes the permit application and coordinates a 
request for comments with the LGUs and DNR Divisions of Fisheries, Wildlife and Ecological 
and Water Resources staff. Groundwater technical review will be completed by the DNR 
Regional Groundwater Specialist as the required reports and plans are submitted to the DNR 
Area Hydrologist. Groundwater technical review will often include a domestic well risk analysis, 
interpretation of the data, comments on any technical deficiencies and recommendations for 
additional technical work, water monitoring or permit condition language. All water 
appropriation installations must be equipped with a flow meter to measure the quantity of water 
used. The methods used for measuring water use are based on the quantity of water appropriated, 
the source of water, and the method of appropriating or using water. Records of the amount of 
water appropriated must be kept for each installation. The readings and the total amount of water 
appropriated must be reported annually to the DNR along with payment of the water use fees on 
or before February 15 of the following year. 
 





Davisbm
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The installation of monitoring equipment to detect potential impacts from permitted 
appropriators is generally required for large users of water. Monitoring installations are to be 
equipped with devices capable of accurately measuring water levels, flows, or conditions. DNR 
staff will determine the type, frequency and duration of measurements based on the quantity of 
water appropriated or used, the source of water, potential connections to other water resources, 
the method of appropriating or using water, seasonal and long-term changes in water levels, and 
any other facts supplied to the Area Hydrologist. Permit conditions generally require quarterly 
electronic reporting of monitoring data in a standard DNR format. The permittee is responsible 
for all costs related to establishing and maintaining monitoring installations, measuring and 
reporting data.  
 
If the total withdrawals and uses of ground or surface waters exceeds the available supply based 
on established resource protection limits, including protection elevations and protected flows for 
surface water and safe yields for groundwater, resulting in a water use conflict among proposed 
users and existing users, a plan must be developed that includes proposals for allocating the 
water. 
 
In a recent survey of LGUs,14 of 16 respondents reported that they defer to State requirements 
for addressing any non-metallic mining water quantity concerns. Of the participating LGUs, 93% 
(14 of 15 respondants) said they defer any drinking water quantity and quality concerns for 
domestic wells and public water supply wells to the State agencies. In addition, 37% (6 of 16 
respondents) of the participating LGUs developed or negotiated water monitoring plans with 
permittees. The LGU monitoring plans included groundwater static water level measurements (2 
of 7 responses), groundwater quality sampling (2 of 7 responses), stream water quality sampling 
(1/ 7 responses), spring or seep water quality sampling (1 of 7 responses and other types of 
monitoring (4 of 7). Not included were stream gaging, lake or wetland depths, and spring or seep 
discharge measurements. For mitigation plans, 88% (14 of 16 responses) of the participating 
LGUs defer to State Wetland Conservation Act or Public Waters requirements. 
 



c. List of Silica Sand Project Potential Impacts 
 
Potential impacts are similar for both the Minnesota River Valley and the Paleozoic Plateau. 
 



· Reduced water availability in domestic wells 
· Reduced water availability in municipal production wells  
· Reduced discharge to water dependent resources including calcareous fens, wetlands, 



ponds, lakes, trout streams, springs, seeps, and watercourses 
· Degradation of fish and wildlife habitat 
· Impacts to state protected species 
· Well interference complaints 
· Water use conflicts 
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d. Recommendations, Standards, Criteria, Considerations 
 
In order to protect surface water, groundwater and water dependent resources from potentially 
negative impacts associated with silica sand mining, processing, stockpiling and transportation 
activities, Paleozoic Plateau and Minnesota River Valley LGUs could consider the following 
actions be required of applicants:  
 
i. Surface Water and Groundwater Appropriation Requirements 
 



1. Permit Application Comments - Provide technical comments and policy concerns on 
appropriation permit applications when requested by DNR Area Hydrologist. 



 
ii. Monitoring and Annual Submission of Monitoring Data Requirements 
 



1. Develop a comprehensive and detailed monitoring plan that requires the type, frequency 
and duration of measurements necessary to adequately monitor site conditions. 
Measurements could include groundwater static water levels, stream stages and 
discharges, pond and wetland stages, spring and seep discharges, specified water quality 
parameters, wetland communities, listed species and other data that satisfies the 
monitoring needs of state agency and LGU permits. 



2. Monitoring Data Submittals - Data submittals should be reported quarterly in a 
standardized electronic format to the LGU and state agency designated contact. 



3. Annual Monitoring Report - An Annual Monitoring Report due by February 15th of each 
year should be required that compiles, summarizes, analyzes and interprets the data for 
the year as well as over the entire period of record. Based on the Report, LGUs and state 
agencies may require changes in the monitoring plan, amendment of permits or changes 
in operations. 



 
iii. Mitigation Plan Requirements 
 



1. Well Interference – a proactive well interference response plan should be submitted, 
approved and made a condition of all permits. If the permittee fails to respond 
adequately, DNR has a well interference complaint investigation authority and process in 
place to determine if the well interference report is related to an appropriation permit and 
will take action to restore water to the complainants if warranted. 



2. Water Use Conflicts – If the DNR anticipates or determines that there is a limited volume 
of available water to one or more existing or proposed large water appropriator with the 
same level of water allocation priority (i.e. two competing silica sand operations), the 
DNR will invite the LGU to participate in a water use conflict resolution process to 
develop an allocation plan in accordance with Minnesota Rules. 



3. Calcareous Fen Impacts – If  based on the hydrogeologic investigation report and 
monitoring data, there is a potential for impacts to a nearby calcareous fen, the approval 
of a Calcareous Fen Management Plan by the DNR Commissioner will be required prior 
to the commencement of the silica sand mining activity. The review and coordination of 
any proposed Calcareous Fen Management Plan will be coordinated with the LGU 
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through the Wetland Conservation Act (WCA) Technical Evaluation Team (TEP). See 
the Calcareous Fen subsection for more details. 



4. Impacts to other Wetland Dependent Resources - If based on the hydrogeologic 
investigation report and monitoring data that there is an impact to a water dependent 
resource, the DNR and LGU should enter into discussions with the permit applicant to 
identifying appropriate actions or changes to operations to avoid, mitigate or compensate 
for the impact and amend permit conditions accordingly. 



5. Trout Stream Setback Permit Requirement in Paleozoic Plateau - In the Paleozoic Plateau 
area of southeast Minnesota, all new silica sand mining operations within a mile of a 
designated trout stream are required to apply for and obtain a trout stream setback permit 
from the DNR prior to operation of the mine. See the Trout Stream and Class 2A Waters 
subsection for more details. 



 
 
References 
 
Minnesota Statute: 
  
103G.255 ALLOCATION AND CONTROL OF WATERS OF THE STATE 
103G.261 WATER ALLOCATION PRIORITIES 
103G.281 WATER USE PROHIBITED WITHOUT MEASURING QUANTITIES 
103G.282 MONITORING TO EVALUATE IMPACTS FROM APPROPRIATIONS. 
103G.287 GROUNDWATER APPROPRIATIONS 
 
Minnesota Rules: 
 
6115.0710 ADDITIONAL REQUIREMENTS AND CONDITIONS FOR DEWATERING 
6115.0730 WELL INTERFERENCE PROBLEMS INVOLVING APPROPRIATIONS 
6115.0740 WATER USE CONFLICTS. 
6115.0750 PROVISIONS AND CONDITIONS OF WATER APPROPRIATION PERMITS 
 
DNR web page:  
http://www.dnr.state.mn.us/waters/watermgmt_section/appropriations/index.html 
 
LCMR Study of the Hydraulic Impacts of Limestone Quarries 
files.dnr.state.mn.us/publications/waters/Quarries_Impacts_Section_2_Outcomes.pdf  
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B.2. Water Quality Standards  
 
 
B.2.a.  Well sealing  
 
 



a. Description of Silica Sand Project Concerns 
 
Silica sand operations require the use of groundwater wells for a variety of reasons.  Wells are 
installed for monitoring purposes or when groundwater is needed for uses such as dewatering, 
industrial processes, and drinking water.  Wells that are no longer in use can become buried and 
forgotten; if they have not been properly sealed, they may then  act as a drain for surface runoff, 
debris, and other contaminants to groundwater supplies.  Therefore, when wells are no longer in 
use or needed, to help ensure that groundwater is protected to the fullest extent possible, proper 
well sealing procedures should be implemented to help eliminate accelerated pathways for 
surface contaminants to reach the groundwater. 
 
Pre-existing wells within the footprint of the mine site may also pose a risk to groundwater if 
damaged or altered during mining operations. Such wells, if still in use, require adequate 
protection to prevent damage.  If they are not in use, they should be properly sealed or 
completely removed.  
 
 



b. Narrative Description and Background Information 
 
Minnesota Statute 103I.241 requires that any well or boring that threatens groundwater quality, 
or otherwise poses a threat to health or safety, or is not in use (unless the property owner has a 
maintenance permit), must be sealed by a licensed contractor.  Once a well is sealed, the 
contractor must submit a well and boring sealing record to MDH.  An existing well within the 
mine site footprint that is damaged and threatens groundwater, or any well installed during mine 
operations that is no longer needed, must be properly sealed to prevent potential contamination 
of the groundwater. 
 
 



c. List of Silica Sand Project Potential Concerns 
 
Potential impacts are applicable to both the Minnesota River Valley and the Paleozoic Plateau 
 



· Potential for contaminants to discharge to and contaminate groundwater through unused, 
unsealed and/or abandoned wells. Different responses by silica sand operations regarding 
the sealing of wells are not expected in the two major regions where silica sand mining 
occurs. 
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d. Recommendations, Standards, Criteria, Considerations 
 
For both the Minnesota River Valley and the Paleozoic Plateau, LGUs could consider the 
following: 
 
In order to prevent contamination of groundwater through abandoned wells or wells previously 
used in silica sand operations, requirements should be put in place at the silica sand site for 
procedures and notifications on the closing of wells when they are no longer in use.  Therefore, 
any unused, unsealed wells should be brought back into use or sealed in accordance with 
Minnesota Statutes, Chapter 103I, and Minn. R. 4725.  A licensed contractor should be hired by 
the applicant to perform the sealing.  The applicant should be required to submit notification to 
the LGU when well sealing has occurred. 
 
In addition, if the applicant constructs any boreholes for the purpose of exploration, the 
boreholes should be properly sealed to prevent adverse impacts on groundwater sources.  
Documentation supporting proper borehole sealing should be submitted to the LGU.  
 
Furthermore, prior to construction of any new silica sand operations, a study should be done by 
the applicant to identify all wells including any potential pre-existing unused or abandoned wells 
on the property and on property surrounding within a one mile radius of boundaries.  
Documentation showing the results of this well search and inventory should be submitted to the 
LGU.   
 
Additional information on the construction of wells can be found at 
http://www.health.state.mn.us/divs/eh/wells/construction/; further information on sealing of 
wells can be found at http://www.health.state.mn.us/divs/eh/wells/sealing/ . 
 
 
 
B.2.b. Monitoring and mitigation plan requirements, including 
 
 
i. Groundwater quality monitoring and mitigation plan requirements with annual 



submittal  
 
 



a. Description of Silica Sand Project Concerns 
 
All mining operations pose a potential risk to groundwater as a result of the removal of 
protective geological materials that help to filter contaminants from water infiltrating from the 
surface or prevent their migration into lower aquifers.  Proper site planning, careful site 
management during mine operations, and appropriate site reclamation following completion of 
mining activities can help to minimize or eliminate risks to the groundwater, but this should be 
verified with monitoring. 
 





http://www.health.state.mn.us/divs/eh/wells/construction/
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Silica sand mining operations that infiltrate process wastewaters (meaning any discharge not 
comprised entirely of stormwater), mine pit dewatering (meaning any water that is impounded or 
that collects in the mine and is pumped, drained or otherwise removed from the mine through the 
efforts of the mine operator), or stormwater (means stormwater runoff, snow melt runoff, and 
surface runoff and drainage) should be required to conduct groundwater monitoring to assure 
that aquifers have not been adversely affected by site operations. Surface water monitoring may 
also be required if contaminated groundwater discharges to surface waters.  
 
In addition to generating wastewater that requires proper management, mine excavation below 
the water table and subsequent dewatering, may create new pathways for shallow groundwater 
contaminants to migrate to deeper aquifers.  This is of particular concern in the Minnesota River 
Valley Region, where accessing the Jordan Sandstone often requires the removal of confining 
layers near the base of the Prairie du Chien Group.  Dewatering of the upper Jordan may create a 
localized “cone of depression” that can draw any shallow groundwater contaminants downward 
into the deeper aquifer.   
 
A related concern is that mines requiring dewatering may also require engineered infiltration 
galleries (meaning a pond, trench, or other structure through which water is infiltrated to control 
the potentiometric surface of groundwater in order to mitigate the effects of dewatering on 
nearby wells or natural features, such as wetlands and surface water bodies) to prevent 
drawdown impacts to nearby wells or surface water features.   Infiltration galleries in limestone 
or dolomite formations may potentially create conditions conducive to the formation of karst 
features, such as sinkholes and solution cavities, which can accelerate the migration of surface 
contaminants to groundwater.   
 
 



b. Narrative Description and Background Information 
 
The type of mine operation, hydrogeologic setting, and presence of groundwater users and 
contaminant sources will determine the specific groundwater monitoring and mitigation 
requirements for a given mine site.  Thorough site characterization is critical to the development 
of appropriate groundwater monitoring and mitigation plans.  Issues to consider include: 
 



· The amount and type of geologic materials to be removed and the potential for this to 
increase the vulnerability of groundwater to contamination; 



· The type of wastewater (e.g., from sand processing, dewatering, or stormwater) stored in 
ponds or reinfiltrated at the site; 



· The proximity of the site to surface water features and the potential for those surface 
waters to enter the mine site during periods of flooding; 



· The type and volumes of chemicals used at the site and their potential to reach the 
groundwater; 



· The use of dewatering at the mine, its potential to alter local groundwater flow systems 
and aquifer characteristics, and the possibility of capturing any nearby groundwater 
contaminant plumes; 
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· The potential for infiltration galleries and similar structures, used to manage dewatering 
drawdown impacts, to alter aquifer characteristics and increase the potential for 
contaminants to reach the groundwater; and 



· The location and proximity of groundwater users (especially public or private 
drinking water wells) and sensitive surface waters that may be negatively 
impacted by any changes to groundwater quality or chemistry. 



 
Groundwater in the Paleozoic Plateau of SE Minnesota is particularly vulnerable to 
contamination, due to karst development from the dissolution of carbonate bedrock.  Karst 
features such as sinkholes, caverns, and solution-enlarged fractures allow infiltrating surface 
water and any contaminants it contains to rapidly enter the groundwater system and move large 
distances.   
 
Sinkholes and other karst features tend to align along large bedrock joints that allow vertical 
migration of infiltrating water through otherwise massive, low permeability limestone and 
dolomite to occur.  In SE MN, these joints are often present in subparallel, intersecting sets and 
sinkholes are particularly apt to form where two joints intersect.  Investigations in SE MN have 
determined that sinkholes and other karst features are particularly likely to occur in areas where 
the contact zone between the Shakopee and Oneota members of the Prairie du Chien formation 
is at or near the surface of the bedrock beneath a thin (<50 feet) layer of overlying sedimentary 
deposits and/or when this zone is near the water table (Dalgleish and Alexander, 1984; 
Alexander and Maki, 1988; Alexander, et al., 2013).  Also, activities that alter surface drainage 
to sinkholes may result in new sinkholes opening nearby (Alexander and Lively, 1995).  
Sinkholes are also known to form in the basal St. Peter Sandstone, often due to the upward 
propagation of karst features from the underlying carbonate formations.    
 
Because of the greater risk to groundwater in the Paleozoic Plateau, the hydrogeologic 
evaluation of proposed mine sites in SE Minnesota should include an assessment of on-site and 
nearby karst features, including an evaluation of the alignments of mapped karst features within 
a one mile radius of the proposed mine to determine possible locations of intersecting joint sets.  
New remote sensing tools, such as LiDAR (Light Ranging and Detection), provide imagery that 
reveals surface and near surface structures better than aerial photography and should be used to 
located currently unmapped karst features.   In areas mapped as having a high probability of 
karst formation (or where the contact of the Shakopee and Oneota members of the Prairie du 
Chien group is less than 50 ft. below the ground surface and/or at or near the water table), 
geophysical surveys may be required to evaluate the subsurface below the proposed mine for 
karst features.  This investigation could be used to consider establishing, on a case by case basis, 
mining setbacks from any sinkholes, disappearing streams and blind valleys that may be of 
concern.   
 
Mining activities in areas of SE Minnesota designated by the Minnesota Department of Natural 
Resources, in Part B of the County Geologic Atlases, as having a “moderate to high probability 
of karst development” should be analyzed carefully. Removal of sand-bearing formations below 
the elevation of the surrounding land surface could lead to the creation of a depression in the 
bedrock surface that might act as a focal point for water infiltration that may accelerate karst 
formation.  In addition, it should be noted that the very act of removing the overlying sandstone 
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may increase the probability of karst development, causing an area designated as low or 
moderate probably to having a moderate or high probability.    
 
 



c. List of Silica Sand Project Potential Impacts 
 
Two distinct geologic settings exist where silica sand is mined in Minnesota and each area 
requires different responses by the silica sand operation in regards to groundwater monitoring.  If 
silica sand mining and/or operations occur in an area outside of the two regions indicated below, 
then whichever geology and hydrology most closely matches that at the proposed site should be 
the set of recommendations followed.  It is recommended that, if needed, the LGU hire a 
consultant to assist with the recommendations below and charge the fee to the applicant; 
different consulting firms should be used by the LGU and applicant. 
 
Minnesota River Valley 



· Potential for process wastewater, dewatering and stormwater constituents to contaminate 
groundwater; 



· Potential for dewatering to capture nearby contaminant plumes; 
· Potential for contaminated groundwater to discharge to surface waters and cause 



contamination;  
· Potential for re-infiltrated waters to change aquifer characteristics; and 
· Potential for removal of confining layers above Jordan Sandstone and increased potential 



for shallow groundwater contamination being drawn downward due to mine pit 
dewatering. 



 
Paleozoic Plateau 



· Potential for process wastewater, dewatering and stormwater constituents to contaminate 
groundwater; 



· Potential for dewatering to capture nearby contaminant plumes; 
· Potential for contaminated groundwater to discharge to surface waters and cause 



contamination;  
· Potential for re-infiltrated waters to change aquifer characteristics; and 
· Potential for complex hydrogeology, high groundwater flow velocities and sensitivity to 



contamination. 
 
 



d. Groundwater monitoring and mitigation plan requirements and model standards:  
 



i. Groundwater Monitoring Plan 
 



1. Site Characterization: 
a. Review of all available geologic and hydrogeologic information for the site and 



provide: 
i. Assessment of and map indicating groundwater elevation, hydrologic 



gradient, and groundwater flow direction for the project area. 
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ii. Cross-section showing pre-mining overburden and deposit thickness, 
geologic composition, and the approximate groundwater elevation as 
determined by hydrogeological investigations. 



iii. Cross-section showing post-mining topography of project site and 
thicknesses of remaining geologic formations 



1. Paleozoic Plateau: indicate if the contact of the Shakopee and 
Oneota members of the Prairie du Chien group will be less than 50 
feet below the ground surface, as this is a predictor of increased 
potential for sinkhole formation (Dalgleish and Alexander, 1984; 
Alexander and Maki, 1988; Alexander, et al., 2013). 



iv. Assessment of groundwater vulnerability before, during, and after mine 
operations.  



v. Paleozoic Plateau: 
1. Review all available on-line databases, aerial photos and LiDAR 



images to identify any karst features within one mile of the project 
site, including possible intersections of joint sets. 



2. Identify any structural bedrock features such as anticlines, 
synclines, monoclines and domes, as such features are often 
associated with higher densities of bedrock fracturing.  



3. Conduct a site reconnaissance to identify any karst features on and 
within 500 feet of the project site.  



a. Karst features include: open and filled sinkholes, sinkhole 
drainage areas, depressions, known caves, resurgent 
springs, seeps, disappearing streams, karst windows, blind 
or dry valleys, and open fractures and joints. 



b. In agricultural areas, drain tile systems should be examined 
since such systems routinely drain to kart features or to 
surface waters. 



4.  Provide a map showing the location of any karst features within 
500 feet of the project site. 



5. Due to the complexity of groundwater flow in this region, the 
water table configuration should be carefully evaluated: 



a. The study area should be sufficiently large to determine the 
potentiometric surface in all directions from the site until 
either the water table is established by measurements to be 
consistently higher than at the vicinity of the site or a 
definite discharge boundary (such as a large perennial 
stream) is reached.   



b. After groundwater flow direction has been determined and 
all discharge points identified, a final groundwater/surface 
water monitoring plan can be established. 



b. Groundwater receptor survey that identifies all groundwater users (especially 
drinking water wells) within a one-mile radius of the site.  Note that a simple 
review of the County Well Index is not sufficient; all residential properties should 
be assumed to have a drinking water well unless specific information indicates 
otherwise. 
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i. Prior to construction of any silica sand operation, the applicant should 
evaluate the potential increase in vulnerability of public drinking water 
supplies due to the removal of geologic materials. The Minnesota 
Department of Health is available to provide information or guidance in 
this area for the applicant. 



c. Identification of any contaminant sources near the site and review of any available 
information regarding known groundwater contamination within 1 mile of the 
site.  This should include any nearby surface waters that may encroach on the 
mine site during periods of flooding. 



d. Identification of all chemicals to be used at the site, including known residual 
contaminants of those chemicals and all known breakdown products.  



e. Identification of all areas on the project site where wastewater (e.g., from sand 
processing, dewatering, or surface water runoff) will be stored or infiltrated. 



2. Monitoring Well Network 
a. The groundwater monitoring well network should be configured to provide 



sufficient information to evaluate water quality upgradient and downgradient of 
the project site. 



i. The number, location and depth of the wells will depend on such factors as 
the complexity of the local hydrogeology, size of the project site, depth of 
the mine, the number and location of wastewater storage/infiltration areas, 
whether dewatering is occurring, etc.  



ii. Additional wells may be needed over time if site monitoring indicates 
groundwater flow directions differ significantly than those used in 
planning the monitoring well network. 



iii. In areas where dewatering or infiltration is occurring, or vertical flow of 
groundwater is otherwise indicated, the monitoring well network should 
include nested wells to detect vertical movement of groundwater and 
contaminants. 



b. The network must include monitoring wells located between the project site and 
any downgradient groundwater receptors, such as public or private drinking water 
wells. 



i. The depth of such monitoring wells should be appropriate for detecting 
any site-related contaminants migrating toward the drinking water well.  



c. At mines where dewatering occurs, monitoring wells should be placed between 
the project site and any off-site contaminants that may be drawn toward the 
project site.  



d. Minnesota River Valley Region 
i. Regional groundwater flow for mines in this area will generally be toward 



the Minnesota River, but the potential influence of bedrock structures such 
as buried bedrock valleys and upwelling from deeper aquifers near the 
river should be considered in planning monitoring well networks for this 
region. 



e. Paleozoic Plateau 
i. The complexity of the hydrogeology of this region requires careful 



tailoring of monitoring well networks to site-specific conditions and 
should account for and intercept: 
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1. significant fluctuations in water table elevations typical of karsted 
aquifers, and 



2. the presence of high permeability zones along bedding planes 
a. If no such zones are identified in the site characterization, 



wells should be cased to the depth where competent rock is 
encountered and left open below that for a minimum 
interval of ten (10) feet. 



ii. Natural monitoring points, such as springs, cave streams, and seeps 
identified as being potential discharge points for groundwater from the 
facility must be incorporated into the groundwater monitoring network. 



iii. Dye tracer studies can also be employed to determine flow regimes. 
f. All monitoring well construction shall follow MDH requirements in Minn R. 



Chapter 4725.  Any silica sand operation should be consistent with wellhead 
protection (WHP) plans as outlined in MN Rules 4720 and the Wellhead 
Protection Issues Related to Mining Activities document created by the Minnesota 
Department of Health in August 2009; this document can be found at: 
http://www.health.state.mn.us/divs/eh/water/swp/mining.pdf 



3. Sample Collection and Analysis 
a. Prior to mining operations at the site, groundwater samples should be collected 



from monitoring wells and nearby drinking water wells to evaluate “background” 
groundwater quality.  This important step could be accomplished by sampling 
from any or all of the following: 



i. Monitoring wells  
ii. Nearby drinking water wells 



iii. Natural monitoring points, such as springs, cave streams, and seeps 
identified as being potential discharge points for groundwater from the 
facility. 



b. The hydraulic conductivity of the potentially affected aquifer(s) should be 
determined to help set an appropriate sampling frequency. 



c. The frequency of groundwater monitoring well sampling once mining begins will 
vary depending on the hydrogeologic setting and site operations, however, a 
typical monitoring plan initially requires quarterly monitoring.  The frequency of 
sampling may change in response to such things as: 



i. Sampling results over time that support either more or less frequent 
sample collection; 



ii. Potential contamination events, such as chemical releases within the 
project site or flood waters from a nearby surface water entering the mine 
pit or infiltration areas; 



iii. Detection of site-related contaminants or changes in groundwater 
chemistry. 



d.  The chemicals analyzed will vary depending on the hydrogeologic setting and 
site operations, however a typical analyte list includes: 



i. pH 
ii. specific conductivity 



iii. temperature 
iv. total coliform bacteria 
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v. nitrite + nitrate-nitrogen 
vi. naturally occurring metals, such as iron, manganese, and arsenic, that may 



be mobilized as a result of changing groundwater chemistry 
vii. petroleum hydrocarbons or volatile organic compounds (VOCs) to detect 



any leakage from vehicles or other equipment used at the site.  
e. In addition to the above, monitor on an annual basis (at least initially) for: 



i. Hardness 
ii. Aluminum (dissolved and total), antimony, barium, beryllium, boron, 



cadmium, chromium, cobalt, copper, lead, magnesium, molybdenum, 
nickel, selenium, silver, thallium, total tin, and zinc. 



f. The frequency of drinking water well monitoring near the site should be based on 
aquifer hydraulic conductivity and distance and direction of the well from the 
project site, but initially should be at least annual. 



i. Detection in monitoring wells of site-related contaminants, bacteria, or 
changes in groundwater chemistry should result in sampling of 
downgradient private wells. 



ii. As a precaution, if flood waters enter the mine pit or site infiltration areas, 
downgradient drinking water wells should be sampled for bacteria and any 
other relevant contaminants. 



g. At sites where flocculants will be used, the following chemicals should be 
included in the groundwater monitoring (both before and after mining begins): 



i. Polyacrylamide-based flocculants: 
1. Acrylamide 
2. Total Kjeldahl nitrogen (EPA method 351.2) 
3. Nitrate + nitrite (EPA method 353.2) 



ii. Poly-diallyldimethylammonium chloride (p-DADMAC) based flocculants: 
1. p-DADMAC, if an analytical method is available 
2. Diallyldimenthylammonium chloride (DADMAC), if an analytical 



method is available. 
h. At minimum, all sampling and monitoring results should be submitted to the LGU 



on an annual basis.  Any monitoring and sampling that shows potential of 
contamination should be subject to additional monitoring and to mitigation by the 
applicant as requested by the LGU following their review of the previous year’s 
results.  



i. Groundwater monitoring should continue for some period of time following the 
cessation of mining activities to monitor for contaminant migration over time and 
to ensure the adequacy of site reclamation.  The duration and frequency of 
sampling will vary depending on the hydrogeologic setting, previous sampling 
results, site operation history (i.e. any record of chemical spills or flooding), etc., 
but should continue for no less than 5 years following final site reclamation.   



j. Minnesota River Valley Region 
i. Many areas of this region have naturally occurring elevated concentrations 



of manganese in the groundwater.  Monitoring of this metal, both before, 
during, and after mining operations should be required to determine if 
changes in water chemistry at or near the project site affect these already 
high concentrations. 
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k. Paleozoic Plateau 
i. The inherent variability of karst settings should be evaluated by sampling 



during three major recharge events (i.e. large rainfall event or snowmelt) 
prior to the start of mining operations to characterize groundwater flow.  
This should include measurement of: 



1. hydraulic head, temperature and specific conductance at nearby 
wells, and  



2. discharge volume, temperature, and specific conductance at natural 
discharge points such as springs. 



ii. These same parameters should also be measured at these points during all 
other routine site monitoring events. 



 
  



ii. Groundwater Mitigation Plan 
 



a. The applicant shall provide a plan for responding to detections of site-related 
contaminants or alterations in groundwater chemistry.  This plan must specify: 
i. Response actions to be taken for detections in monitoring wells; and 



ii. Response actions to be taken for detections in drinking water wells. 
 



 
ii. Surface water quality monitoring and mitigation plan requirements with annual 



submittal 
 
 



a. Description of Silica Sand Project Concerns 
 
Silica sand mining operations that have process wastewaters (meaning any discharge not 
comprised entirely of stormwater), mine pit dewatering (meaning any water that is impounded or 
that collects in the mine and is pumped, drained or otherwise removed from the mine through the 
efforts of the mine operator), or stormwater (means stormwater runoff, snow melt runoff, and 
surface runoff and drainage) have the potential to impact surface waters (meaning all streams, 
lakes, ponds, marshes, wetlands, reservoirs, springs, rivers, drainage systems, waterways, 
watercourses, and irrigation systems whether natural or artificial, public or private).  Silica sand 
mining operations that have process wastewaters, dewatering and/or stormwater discharges to 
surface waters are required per Minn. R. 7001.0150 to conduct wastewater and surface water 
monitoring to assure that waters of the state (meaning all streams, lakes, ponds, marshes, 
wetlands, watercourses, waterways, wells, springs, reservoirs, aquifers, irrigation systems, 
drainage systems and all other bodies or accumulations of water, surface or underground, natural 
or artificial, public or private, which are contained within, flow through, or border upon the state 
or any portion therefore) have not been adversely affected by site operations.  
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b. Narrative Description and Background Information 
 
Differences in surface water monitoring and mitigation plan requirements for site wastewater 
management and direct runoff to surface waters are not expected for the different regions of the 
state (MN River Valley and Paleozoic Plateau).  However, the potential for rapid movement of 
groundwater to surface water without benefit of filtration by aquifer materials, which is typical in 
karsted areas such as the Paleozoic Plateau, means surface waters in that region may be more 
vulnerable to contamination from silica sand mining. Surface water sampling plans should reflect 
the possibility of groundwater discharge to surface waters in this region. Groundwater discharge 
points to surface waters identified during site characterization should be monitored for site-
related contaminants and changes to water chemistry, Groundwater Monitoring and Mitigation 
Planssubsection.  Additional sampling of the receiving surface waters should be based on these 
results.  If silica sand mining and/or operations occur in an area outside of the two regions 
indicated below, then whichever geology and hydrology most closely matches that at the 
proposed site should be the set of recommendations followed.  It is recommended that, if needed, 
the LGU hire a consultant to assist with the recommendations below and charge the fee to the 
applicant; different consulting firms should be used by the LGU and applicant. 
  
 



c. List of Silica Sand Project Potential Concerns 
 
Minnesota River Valley Region 



· Potential for process wastewater, mine pit dewatering and stormwater constituents to 
discharge to surface waters and cause contamination. 



· As most of the mine dewatering activities are likely to happen in in this region, some 
additional focus on possible impacts of dewatering wastewater management may be 
necessary for mines along the Minnesota River Valley. 



 
Paleozoic Plateau 



· Potential for process wastewater, mine pit dewatering and stormwater constituents to 
discharge to surface waters and cause contamination.  
o Karst features, such as sinkholes, caves, and solution enlarged fractures, can 



accelerate movement of site-related contaminants from groundwater to surface 
waters. Additional surface water monitoring may be needed, based on the site 
characterization, to evaluate whether site-related contaminants are impacting nearby 
surface waters. 



o Additional precautions should be required if wastewater pond construction will occur 
in karst regions due to the potential for sinkhole development beneath such structures. 



 
 
d. Recommendations, Standards, Criteria, Considerations 



 
As mentioned above, there are three potential types of surface water discharges from silica sand 
mining and processing operations: process wastewaters (e.g., wash water), dewatering, and 
stormwater discharges.  Each type of discharge has the potential to enter and have an impact on 
groundwater and/or surface waters.  Silica sand mining and processing operations can capture all 
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process wastewater, dewatering and stormwater discharges on site.  This water can then be used 
as recycled process wastewater (e.g., recycled wash water) and if any remains and is infiltrated 
on-site then proper infiltration techniques, good engineering, and best management practices 
need to be in place to protect groundwater from potential contamination. 
 
Therefore, to ensure that these discharges to not pose a risk to surface and groundwater 
contamination, the following requirements are recommended: 
 



i. Surface Water Monitoring Plan 
 



1. Process wastewater:  Process wastewaters (e.g., wash water) that occur at silica sand 
operations are often treated through the use of settling ponds.  If chemical additives, such 
as flocculants, are used to treat process wastewaters at silica sand mines then additional 
precautions are needed.  Flocculants are a chemical additive commonly used by silica 
sand operations to speed up the settling rate of very fine particles present in the 
wastewater.  If chemical additives, such as flocculants, are proposed for use by the 
applicant, then: 



a. Lining of all settling ponds should be required so that a closed-loop system with 
no discharges to waters of the state (groundwater and/or surface water) is 
obtained.  Lining of settling ponds should be in compliance with state 
requirements; more information on pond lining can be found at 
http://www.pca.state.mn.us/index.php/water/water-types-and-
programs/wastewater/wastewater-technical-assistance/wastewater-
engineering/technical-information.html 



i. If wastewater ponds are lined and a closed-loop system is in place so that 
no discharges to waters of the state are occurring (i.e., no discharge to 
surface waters or groundwater), then process wastewater monitoring for 
the parameters listed below is likely not needed, but is at the discretion of 
the LGU.   



b. If wastewater ponds are not lined and a close-loop system is not in place, and 
discharges to waters of the state will occur, in addition to any required state 
NPDES/SDS permit, then the following monitoring of process wastewater should 
be required:  



i. For process wastewater discharges to groundwater, follow the Sample 
Collection and Analysis recommendations found in the Groundwater 
Monitoring Plan section above. 



ii. For process wastewater which will discharge to a surface water(s), 
monitor, at a minimum, on a quarterly basis for: 



a. Total suspended solids (TSS) 
b. pH 
c. Temperature 
d. Specific conductivity 
e. Flow 
f. Oil & grease and surfactants 
g. Chemical additives 





http://www.pca.state.mn.us/index.php/water/water-types-and-programs/wastewater/wastewater-technical-assistance/wastewater-engineering/technical-information.html


http://www.pca.state.mn.us/index.php/water/water-types-and-programs/wastewater/wastewater-technical-assistance/wastewater-engineering/technical-information.html


http://www.pca.state.mn.us/index.php/water/water-types-and-programs/wastewater/wastewater-technical-assistance/wastewater-engineering/technical-information.html
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a. If polyacrylamide flocculants are used, then monthly 
monitoring of acrylamide, total Kjeldahl nitrogen (EPA 
Method 351.2), and nitrate+nitrite (EPA Method 353.2) in 
the process wastewater and any waste or water-sediment 
slurry should be required initially (reduced sampling 
frequency may be considered after two years of monitoring 
has occurred).  In addition a dosage rate of polyacrylamide 
flocculant should be limited to 1 ppm with no more than 
0.05% residual monomer, by weight, present in the 
flocculant so that that the concentration of residual 
acrylamide monomer does not exceed 0.5 ppb, the National 
Primary Drinking Water Regulation (NPDWR) established 
by the US Environmental Protection Agency (EPA) for 
acrylamide, or any future health based value determined by 
Minnesota Department of Health, in the wastewater, 
groundwater, and/or slurry.   



b. If poly-diallyldimenthylammonium chloride (pDADMAC) 
flocculants are used, then monthly monitoring of 
pDADMAC and diallydimethylammonium chloride 
(DADMAC) in the process wastewater, groundwater, and 
any waste or water-sediment slurry should be required if an 
analytical method is available.  Reduced sampling 
frequency may be considered after two years of monitoring 
has occurred. 



iii. In addition to the parameters listed above, monitor, at a minimum, on an 
annual basis for: 



1. Hardness 
2. Antimony, arsenic, beryllium, cadmium, chromium, copper, lead, 



nickel, selenium, silver, thallium, and zinc. 
3. Aluminum, barium boron, cobalt, iron, magnesium, manganese, 



molybdenum, total tin, and total aluminum.  
Additional parameters may be needed based on site specific 
conditions.   



iv. It is recommended that applicants monitor any water-sediment slurries 
used as backfill for all parameters as listed above.   



v. It is also recommended that the applicant monitor any nearby surface 
waters that could receive discharges from the silica sand operation (within 
1 mile radius of the site property boundaries) for all parameters listed 
above pre-construction to establish a baseline for  natural background 
conditions.   



vi. All parameters above should be monitored for following the completion of 
all post-construction and reclamation activities to ensure that any potential 
negative impact to nearby surface waters is not occurring.  Considerations 
used in the Groundwater Monitoring Sample Collection and Analysis part 
could be applied here (see section B.2.b.i.d.3.i.). 
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vii. At minimum, all sampling and monitoring results should be submitted to 
the LGU on an annual basis.   



c. Regardless of whether a closed or open loop system is utilized for wastewater 
treatment at silica sand operation, proper wastewater basin construction is vital to 
protect against potential overflow and other issues associated with improper basin 
design that could lead to contamination of waters of the state.  The LGU should 
require submittal of all engineering specifications for the design and construction 
of all wastewater basins to ensure appropriate wastewater basin design standards 
have been met.  At minimum, the wastewater basins should be designed to hold 
all precipitation and wastewater and should be managed to maintain the design 
capacity of the system.  In addition, wastewater basins should be designed with a 
minimum of three feet freeboard as a factor of safety.  Wastewater pond design 
criteria can be found in the Recommended Pond Design Criteria manual located at 
http://www.pca.state.mn.us/index.php/view-document.html?gid=11503 .    



d. Paleozoic Plateau: In addition to the requirements listed above in a. through c., 
for wastewater pond construction within karst regions of the state, the pond site 
should not be located on sites which show evidence of karstification (i.e. sink 
holes or solution channeling generally occurring in areas underlain by limestone 
or dolomite). Proposed pond sites as well as existing pond sites which are being 
upgraded should be subject to intensive hydrogeologic site evaluation before 
approval can be given if they exist in a known or suspected Karst region.  This 
evaluation should include not only an assessment of the current potential for karst 
feature development, but also whether the mining activities will alter the bedrock 
topography in ways that may increase the potential for karst feature development 
(including post-reclamation).   Before a pond site to be located in karst area can 
be approved, the applicant may be required to utilize additional lining materials 
beyond normal sealing requirements. An intensive hydrogeological site evaluation 
in karst areas would be required and include seismic and resistivity studies of the 
site. 



e. Any monitoring and sampling that shows potential of contamination should be 
subject to additional monitoring and to mitigation by the applicant as requested by 
the LGU following their review of the previous year’s results. 



 
2. Mine Pit Dewatering:  Dewatering discharges present at silica sand operations typically 



consist completely of groundwater and stormwater (no process wastewaters).  
Dewatering discharges consisting solely of uncontaminated groundwater and stormwater, 
with no chemical additives, typically pose low risk to the environment.  Therefore, 
discharge to surface waters and groundwater, with appropriate state permits, is usually 
acceptable.  If the dewatering discharge contains chemical additives, then it should be 
treated as a process wastewater and recommendations listed above for Process 
Wastewater should be followed. 



 
For dewatering discharges (consisting solely of uncontaminated groundwater and 
stormwater) to surface waters and groundwater, monitoring of the following parameters 
and conditions are recommended: 





http://www.pca.state.mn.us/index.php/view-document.html?gid=11503
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a. For dewatering discharges to groundwater, follow the Sample Collection and 
Analysis recommendations found in the Groundwater Monitoring Plan section 
above. 



b. For dewatering discharges which will discharge to a surface water(s), monitor, at 
a minimum, on a quarterly basis for: 
1. Total suspended solids (TSS) 
2. pH 
3. Temperature 
4. Specific conductivity 
5. Flow 



c. In addition to the above, monitor, at a minimum, on an annual basis for: 
a. Hardness 
b. Antimony, arsenic, beryllium, cadmium, chromium, copper, lead, nickel, 



selenium, silver, thallium, and zinc. 
c. Aluminum, barium boron, cobalt, iron, magnesium, manganese, molybdenum, 



total tin, and total aluminum.  
Additional parameters may be needed based on site specific conditions, 
particularly if there are known areas of groundwater contamination or sources of 
potential groundwater contaminants located within the capture zone of the 
dewatering system.   



d. Where dewatering wastewater is re-infiltrated in constructed galleries above or in 
limestone or dolomite bedrock formations, the water chemistry of both the 
formation and the re-infiltrated water should be monitored for calcium as 
dissolved CaCO3 (EPA method 200.7) to evaluate the potential of the re-
infiltrated water to cause dissolution of the formation that may lead to 
development of karst features such as sinkholes and solution cavities. 



e. It is also recommended that the applicant monitor any nearby surface waters that 
could receive dewatering discharges from the silica sand operation (within 1 mile 
radius of the site property boundaries) for all parameters listed above, pre-
construction, to establish a baseline for  natural background conditions.   



f. All parameters above should be monitored for following the completion of all 
post-construction and reclamation activities to ensure that any potential negative 
impact to nearby surface waters is not occurring.  Considerations used in the 
Groundwater Monitoring Sample Collection and Analysis part could be applied 
here (see section B.2.b.i.d.3.i.). 



g. In addition to the monitoring requirements listed above, the following conditions 
should be in place at silica sand operations if dewatering will occur: 
1. Any outlet pipe, culvert or hose outlets for the discharge should all be located 



on the ground.  The silica sand operation should install and maintain outlet 
protection measures such as properly sized riprap, splash pads, or gabions at 
the discharge stations to prevent erosion. 



2. All water from dewatering or basin draining activities should discharge in a 
manner that does not cause nuisance conditions, erosion in receiving channels 
or on downslope properties, or inundation in wetland causing significant 
adverse impact to the wetland. 
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h. At minimum, all sampling and monitoring results should be submitted to the LGU 
on an annual basis.  Any monitoring and sampling that shows potential of 
contamination should be subject to additional monitoring and to mitigation by the 
applicant as requested by the LGU following their review of the previous year’s 
results.  



3. Stormwater:  Stormwater present at silica sand operations can become contaminated 
when runoff comingles with industrial activities, processes, and/or significant materials 
(significant materials includes, but is not limited to: raw materials; materials such as 
solvents, degreasers, detergents, fuels, and lubricants; fertilizers and pesticides; finished 
materials such as nonmetallic products; and waste products such as slurry that have the 
potential to be released with stormwater discharges.  When determining whether a 
material is significant, the physical and chemical characteristics of the material should be 
considered (e.g., the material’s solubility, transportability, and toxicity characteristics) to 
determine the material’s pollution potential.  In addition to monitoring, appropriate 
stormwater controls, as discussed in the next section, C. Stormwater management, should 
be implemented to protect stormwater runoff from contamination. 



 
For stormwater discharges to waters of the state, monitoring of the following parameters 
and conditions is recommended:  



a. For stormwater runoff discharges to groundwater, follow the Sample Collection 
and Analysis recommendations found in the Groundwater Monitoring Plan 
section above. 



b. Stormwater runoff leaving silica sand operations site property boundaries should 
be no different than pre-project rates (more on this in C. Stormwater management 
section).  For any stormwater runoff that is discharging to surface waters, in 
addition to any required state NPDES/SDS permits, the following monitoring 
requirements should be in place:  



c. Monitor, at a minimum, on a quarterly basis for: 
a. Total suspended solids (TSS) 
b. pH 
c. Temperature 
d. Specific conductivity 



d. In addition to the above, monitor, at a minimum, on an annual basis for: 
a. Hardness 
b. Antimony, arsenic, beryllium, cadmium, chromium, copper, lead, nickel, 



selenium, silver, thallium, and zinc. 
c. Aluminum, barium boron, cobalt, iron, magnesium, manganese, molybdenum, 



total tin, and total aluminum.  
e. Additional parameters may be needed based on site specific conditions.   
f. It is also recommended that the silica sand operation monitor stormwater runoff 



that has not come into contact with any industrial activity, processes, or 
significant materials for all parameters listed above to obtain natural background 
conditions for comparison.   



g. All parameters above should be monitored for following the completion of all 
post-construction and reclamation activities to ensure that any potential negative 
impact to nearby surface waters and groundwater is not occurring. 
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h. At minimum, all sampling and monitoring results should be submitted to the LGU 
on an annual basis. Any monitoring and sampling that shows potential of 
contamination should be subject to additional monitoring and to mitigation by the 
applicant as requested by the LGU following their review of the previous year’s 
results.   
 



ii. Surface Water Mitigation Plan 
a. Any monitoring and sampling that shows potential of contamination to surface 



waters should be subject to mitigation by the applicant as requested by the LGU. 
i. The applicant should provide a plan for responding to detections of site-



related contaminates or alterations in surface water quality.  The plan 
should specify 



1. Response action to be taken for detections in surface waters.   
 
 
B.2.c. Stormwater management 



 
 



i. Stormwater management plan elements 
 
 



a. Description of Silica Sand Project Concerns  
 
Silica sand mining operations that have stormwater (means stormwater runoff, snow melt runoff, 
and surface runoff and drainage) have the potential to impact surface waters (meaning all 
streams, lakes, ponds, marshes, wetlands, reservoirs, springs, rivers, drainage systems, 
waterways, watercourses, and irrigation systems whether natural or artificial, public or private) 
and groundwater.  Stormwater runoff can come into contact with silica sand mining processes 
and significant materials (i.e, materials with potential to contaminate stormwater).  Stormwater 
runoff that is contaminated by industrial activities and significant materials may lead to 
contamination of receiving surface water and groundwater.  Therefore, stormwater controls and 
best management practices (BMP) should be implemented to protect surface and groundwater 
from contamination.   
 
Stormwater runoff can become contaminated through contact with significant materials such as 
storage piles, process equipment, and dust emitted during processing.  Stormwater can be 
discharged two ways: through groundwater or surface water.  The site should enclose all 
significant materials to the extent possible and contain all stormwater on-site to prevent 
contamination of nearby surface waters.  Evapotranspiration or proper infiltration methods 
should be used to treat stormwater prior to discharge to groundwater. 
 
In areas prone to sinkhole development, alterations of sinkhole drainage areas may result in 
formation of new sinkholes nearby, with the potential for unanticipated impacts to groundwater 
and surface water.  The stormwater management plan should identify and avoid, or minimize and 
mitigate, any changes to surface drainage to nearby sinkholes. 
 





Davisbm


Sticky Note


reported immediately to the Minnesota Pollution Control Agency (MPCA)





Davisbm


Sticky Note


reported immediately to the Minnesota Pollution Control Agency (MPCA)











DRAFT  December 13, 2013  DRAFT 



 DRAFT DECEMBER 2013 page 54 
 



 
b. Narrative Description and Background Information 



 
Pollutants conveyed in stormwater discharges from active and inactive mineral mining and 
processing facilities will vary. A number of factors influence to what extent industrial activities 
and significant materials can affect stormwater discharges and water quality: 
 



· Mineralogy of the extracted resource and the surrounding rock 
· How the mineral was extracted (e.g., quarrying/open face, dredging, solution, or 



underground mining operations) 
· Type of ground cover (e.g., vegetation, crushed stone, or dirt) 
· Outdoor activities (e.g., material storage, loading/unloading, vehicle maintenance) 
· Size of the operation 
· Type, duration, and intensity of precipitation events 
· Inadequate BMPs 



 
These factors should be taken into consideration so that stormwater control and BMPs utilized on 
site are effective in preventing contamination of waters of the state from impacted stormwater. 
 



c. List of Silica Sand Project Potential Impacts 
 
Potential impacts are applicable to both the Minnesota River Valley and the Paleozoic Plateau. 
 



· Potential for stormwater constituents to discharge to waters of the state and cause 
contamination exists in both regions. 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
For both the Minnesota River Valley and the Paleozoic Plateau, LGUs can consider the 
following: 
 
To the extent possible, all significant materials and processes should be enclosed so that no 
contact with stormwater is made.  In addition, as described in the Air Quality Standards A.2. 
Dust Control and Containment of Sand ‘Processing’ section above section above, after the 
sandstone has been mined, all subsequent processing steps should be enclosed.  Processing 
encompasses the following activities: washing, cleaning, crushing, filtering, drying, sorting, and 
stockpiling of silica sand.   
 
The main method of treatment utilized to control stormwater involves a variety of best 
management practices (BMPs). BMPs are applicable to eliminate or minimize the presence of 
pollutants discharges from mineral mining and processing facilities. A combination or suite of 
BMPs will likely be needed to address stormwater and process wastewater contained on-site 
and/or discharging from the facility. 
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The first consideration should be for pollution prevention BMPs such as enclosure (designed to 
prevent or minimize pollutants from entering stormwater runoff and/or reduce the volume of 
stormwater requiring management), followed by treatment BMPs (engineered structures, 
intended to treat stormwater runoff and/or mitigate the effects of increased stormwater runoff 
peak rate, volume, and velocity). The former includes regular cleanup and spill control, and the 
latter includes infiltration devices and sediment ponds. Finally, source reduction BMPs are 
methods by which discharges of contaminants are controlled with little or no required 
maintenance, and include diversion dikes, vegetative covers, and berms. 
 
Mining facilities often operate only seasonally or intermittently, yet year-round controls remain 
important because significant materials remain exposed when reclamation is not completed. 
These characteristics make a combination of source reduction and treatment BMPs the most 
desirable controls. Source reduction BMPs are typically low in cost and relatively easy to 
implement, while more intensive treatment BMPs, including sedimentation ponds and infiltration 
devices, may also be necessary. 
 
To ensure appropriate BMPs have been put into place at a site, the development and submittal of 
a Stormwater Management Plan to the LGU (commonly referred to as a Stormwater Pollution 
Prevention Plan (SWPPP) or Pollution Prevention Plan (PPP)) should be required which 
documents consideration and implementation of, at a minimum, the following: 
 



· Description of BMPs in place and any enclosure 
· Infiltration device and/or stormwater pond design, construction, and management 
· Erosion and sediment control practices 
· Vehicle tracking control of sediment 
· Good housekeeping 
· Maintenance of BMPs in place 
· Management of spills and leaks 
· All methods used to control stormwater runoff rate and volume so that pre and post-



construction runoff is not different for a 100-year 24-hour storm event 
· Inspections 
· Management of surface drainage and nearby sinkholes 



 
Again, enclosure of significant materials and a combination of BMPs is expected to yield the 
most effective wastewater and stormwater management for minimizing the offsite discharge of 
pollutants. All BMPs require regular maintenance to function as intended. BMPs must be 
regularly inspected to ensure they are operating properly, including during runoff events. As 
soon as a problem is found, action to resolve it should be initiated immediately.  Documentation 
of inspections and any problems encountered and how they were resolved should be included in 
the required Stormwater Management Plan submittal as well.  Further guidance on stormwater 
control and management can be found in the Minnesota Stormwater Manual located at 
http://stormwater.pca.state.mn.us/index.php/Main_Page. 
 
In sinkhole-prone areas, especially in the Paleozoic Plateau, Stormwater Management Plans 
should identify and avoid, or minimize and mitigate, any changes to surface drainage to nearby 
sinkholes. 





http://stormwater.pca.state.mn.us/index.php/Main_Page
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ii. Rate and volume control 
 
 



a. Description of Silica Sand Project Concerns 
 
Silica sand mining operations can change the pre-existing natural landscape and topography.  
Changes to landscape and topography impact stormwater (means stormwater runoff, snow melt 
runoff, and surface runoff and drainage) and have the potential to impact surface waters 
(meaning all streams, lakes, ponds, marshes, wetlands, reservoirs, springs, rivers, drainage 
systems, waterways, watercourses, and irrigation systems whether natural or artificial, public or 
private), groundwater, and neighboring properties.  Therefore, in addition to stormwater controls 
and best management practices (BMP), stormwater rate and volume should be controlled.   
 
 



b. Narrative Description and Background Information 
 
Two distinct geologic settings exist where silica sand is mined in Minnesota; however, different 
responses by the silica sand operation a regarding stormwater rate and volume control is not 
expected.  It is recommended that, if needed, the LGU hire a consultant to assist with the 
recommendations below and charge the fee to the applicant; different consulting firms should be 
used for the LGU and applicant. 
 
 



c. List of Silica Sand Project Potential Impacts 
 
Potential impacts are applicable to both the Minnesota River Valley and the Paleozoic Plateau. 
 



· Potential for an increase in stormwater rates and volumes which can impact surface 
water, groundwater, and neighboring properties exists in both regions. 
 



 
d. Recommendations, Standards, Criteria, Considerations 



 
For both the Minnesota River Valley and the Paleozoic Plateau, LGUs should consider the 
following: 
 
To help eliminate the concern of stormwater runoff contaminating waters of the state and nearby 
properties, sites should be designed to minimize the rate of stormwater runoff.  This can be 
achieved by minimizing new impervious surfaces; minimizing the discharge from connected 
impervious surfaces by discharging to vegetated areas, or grass swales, and through use of other 
non-structural controls.  In addition, sites should be designed with capabilities to control and 
contain stormwater on-site so that the pre and post-project runoff rates and volume from a 100-
year 24-hour precipitation event are not different.  The most recent version of NOAA Atlas 14 
should be used for precipitation frequency estimates. Further guidance regarding stormwater rate 
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and volume control can be found in the Minnesota Stormwater Manual located at 
http://stormwater.pca.state.mn.us/index.php/Main_Page. 
 
 
iii. Pond design 



 
 



a. Description of Silica Sand Project Concerns 
 
Stormwater runoff that is contaminated by industrial activities and significant materials may lead 
to contamination of receiving surface water.  Therefore, in addition to stormwater management 
and stormwater rate and volume controls, stormwater should be contained on site.  To contain 
stormwater runoff on site, ponds will likely be needed so that pre and post project runoff rates 
are not different for a 100-year 24-hour storm event.  Proper pond design, construction, and 
management should be required to aide in prevention of unintended discharges which can lead to 
contamination of waters of the state and nuisance conditions on neighboring properties.   
 
As noted in the discussion of mine pit dewatering, infiltration galleries constructed above or in 
limestone or dolomite bedrock formations may create conditions for development of karst 
features.  This should be carefully evaluated when such systems are proposed for managing 
stormwater. 
 
 



b. Narrative Description and Background Information 
 
Two distinct geologic settings exist where silica sand is mined in Minnesota; different responses 
by operators regarding pond design is expected.  If silica sand mining and/or operations occur in 
an area outside of the two regions indicated below, then whichever geology and hydrology most 
closely matches that at the proposed site should be the set of recommendations followed.  
 
 



c. List of Silica Sand Project Potential Impacts 
 



Minnesota River Valley Region 
· Potential for improper construction of stormwater ponds which can lead to discharges 



to waters of the state and potentially cause contamination. 
· Potential for improper construction of stormwater ponds which can lead to discharges 



causing nuisance conditions on nearby properties. 
 
Paleozoic Plateau 



· Potential for improper construction of stormwater ponds which can lead to discharges 
to waters of the state and potentially cause contamination. 



· Potential for improper construction of stormwater ponds which can lead to discharges 
causing nuisance conditions on nearby properties. 



· Extra caution and consideration is needed if constructing ponds in karst prone areas 
of the state. 





http://stormwater.pca.state.mn.us/index.php/Main_Page
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d. Recommendations, Standards, Criteria, Considerations 



 
Minnesota River Valley Region 
To help eliminate the concern of stormwater runoff contaminating waters of the state, sites 
should be designed to contain stormwater runoff on site.   
 
To contain stormwater on site, containment basins such as industrial stormwater ponds, 
sedimentation basins and/or infiltration devices should be constructed to allow for infiltration of 
stormwater; be constructed to allow for maximum separation distance from groundwater with a 
minimum of three feet of separation distance from the bottom of the infiltration system to the 
elevation of the seasonally saturated soils or the top of bedrock; should not be constructed in 
areas with standing water;  and designed with capacity to hold up to a 100-year 24-hour storm 
event if need be.  In addition, a minimum of three feet of freeboard should be in place as a factor 
of safety.   
 
Much of the poor performance exhibited by ponds employed in the sand and gravel mining 
industry is due to the lack of understating the settling techniques. This is demonstrated by the 
construction of ponds without prior determination settling rate and detention time. The chief 
problems associated with settling ponds are rapid fill-up, insufficient retention time and the 
closely related short circuiting. This can be avoided by proper sizing, construction, and 
management. Therefore, it is recommended to request documentation of engineering 
specification and management to insure ponds are properly sized and maintained.  Further 
information regarding pond design criteria, good engineering practices and proper settling 
techniques can be found at:  http://www.pca.state.mn.us/index.php/water/water-types-and-
programs/wastewater/wastewater-technical-assistance/wastewater-engineering/technical-
information.html 
 
Paleozoic Plateau 
In addition to the requirements listed above, for pond construction within karst regions of the 
state, the pond site should not be located on sites which show evidence of karstification (i.e. sink 
holes or solution channeling generally occurring in areas underlain by limestone or dolomite). 
Proposed pond sites as well as existing pond sites which are being upgraded should be subject to 
intensive hydrogeologic site evaluation before approval can be given if they exist in a known or 
suspected karst region.  An intensive hydro-geological site evaluation in karst areas would be 
required and include seismic and resistivity studies of the site.  This evaluation should be 
included with the Site Characterization as recommended in the Groundwater Monitoring Plan 
section above. 
 
Also, for stormwater management basins within karst regions of the state, an appropriate 
combination of measures such as shading, filtered bottom withdrawal, vegetated swale 
discharges or constructed wetland treatment cells that will limit temperature increases and 
protect groundwater from any potential contamination should be considered.  However, based on 
results of the hydro-geological site evaluation and the likelihood of infiltration accelerating karst 
formation, lining of stormwater ponds may be necessary with additional lining materials beyond 
normal lining requirements.  More information on pond lining can be found at 





http://www.pca.state.mn.us/index.php/water/water-types-and-programs/wastewater/wastewater-technical-assistance/wastewater-engineering/technical-information.html


http://www.pca.state.mn.us/index.php/water/water-types-and-programs/wastewater/wastewater-technical-assistance/wastewater-engineering/technical-information.html


http://www.pca.state.mn.us/index.php/water/water-types-and-programs/wastewater/wastewater-technical-assistance/wastewater-engineering/technical-information.html
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http://www.pca.state.mn.us/index.php/water/water-types-and-programs/wastewater/wastewater-
technical-assistance/wastewater-engineering/technical-information.html 
 
 
 
B.2.d. Containment Requirements for Chemicals Used in Processing  
 
 



a. Description of Silica Sand Project Concerns 
 
Silica sand mining operations utilize chemicals that could contaminate surface waters and 
groundwater if exposed.  Therefore, any chemicals used in silica sand operations should be 
managed carefully. 
 
 



b. Narrative Description and Background Information 
 
Two distinct geologic settings exist where silica sand is mined in Minnesota; different responses 
by silica sand operations regarding chemical containment and management is not expected.  It is 
recommended that, if needed, the LGU hire a consultant to assist with the recommendations 
below and charge the fee to the applicant; different consulting firms should be used for the LGU 
and applicant. 
  
 



c. List of Silica Sand Project Potential Impacts 
 
Potential Impacts are applicable to both the Minnesota River Valley and the Paleozoic Plateau. 
 



· Potential for chemicals to discharge to waters of the state and cause contamination 
exists in both regions. 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
For both the Minnesota River Valley and the Paleozoic Plateau, LGUs should considering the 
following: 
 
In order to prevent contamination of waters of the state from chemicals used in silica sand 
operations, limits and controls should be put in place at the site for use of materials at the facility 
that may cause exceedances of surface or groundwater standards specified in Minnesota Rules, 
ch. 7050 and 7060. These materials include, but are not limited to, detergents and cleaning 
agents, solvents, chemical dust suppressants, lubricants, fuels, hydraulic fluids, drilling fluids, 
oils, fertilizers, explosives and blasting agents.  These materials must be properly stored, 
including secondary containment, to prevent spills, leaks or other discharge.  Storage and 
disposal of any hazardous waste should be in compliance with applicable solids and hazardous 
waste management rules; any necessary state permits for hazardous waste and/or above ground 





http://www.pca.state.mn.us/index.php/water/water-types-and-programs/wastewater/wastewater-technical-assistance/wastewater-engineering/technical-information.html


http://www.pca.state.mn.us/index.php/water/water-types-and-programs/wastewater/wastewater-technical-assistance/wastewater-engineering/technical-information.html
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storage tanks should be obtained.  These materials should not be discharged to surface waters or 
groundwater of the state. 
 
In addition, the applicant should eliminate or minimize contact of stormwater with significant 
materials that may result in pollution of the runoff.  Therefore, measures to prevent or minimize 
stormwater contact with any storage piles of materials containing chemicals (e.g., slurry or 
waste containing polyacrylamide or poly-diallyldimenthylammonium chloride (pDADMAC)) 
should be implemented.  Also, measures to prevent or minimize stormwater contact with fuel 
areas should be utilized.  The applicant should consider covering the fueling area, using spill and 
overflow protection and cleanup equipment, minimizing run-on/run-off of storm water to the 
fueling area, using dry cleaning methods, collecting the storm water runoff and providing 
treatment or recycling or other equivalent measures. 
 
Furthermore, materials management practices should be evaluated to determine whether 
inventories of exposed materials can be reduced or eliminated.  This can include clean-up of 
equipment yards, periodic checking of dust control equipment to ensure minimal accumulation 
of dust in the area of control equipment, consolidation of materials from multiple areas into one 
area, and training employees regarding proper handling and disposal of materials.  Significant 
materials (i.e, materials with potential to contaminate stormwater) may also be moved indoors or 
covered with a tarp or structure to eliminate contact with precipitation. 
 
 
 
B.2.e.  Containment requirements for silica sand in temporary storage to 
protect water quality 
 



a. Description of Silica Sand Project Concerns 
 
Silica sand operations commonly handle raw, intermediate, and final product that are considered 
significant materials (i.e, materials with potential to contaminate stormwater).   Significant 
materials are stored indoors and/or outdoors on site for temporary or extended durations. As 
described in the  Stormwater Management section, outdoor storage of raw, intermediate and final 
grade silica sand should be contained in a manner that eliminates or reduces exposure of the 
significant materials to stormwater (means stormwater runoff, snow melt runoff, and surface 
runoff and drainage) so that waters of the state (ie., groundwater and surface waters) are 
protected.  
 
 



b. Narrative Description and Background Information 
 
Inadequate best management practices (BMPs), poor housekeeping and failing to reduce and/ or 
minimize exposure of temporary storage piles and other  significant materials to stormwater can 
potentially contaminate waters of the state that receive stormwater discharges associated with an 
industrial activity.  
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c. List of Silica Sand Project Potential Impacts 
 
Potential impacts are applicable to both the Minnesota River Valley and the Paleozoic Plateau. 
 



· Potential for temporary stockpiles and storage of other significant materials to 
contaminate waters of the state exist in both regions. 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
As described in the Air Quality Standards, Dust Control and Containment of Sand ‘Temporary 
Storage’ section, temporary storage is defined to be the storage of stockpiles of silica sand that 
have been transported and await further transport.  Storage piles that are intended to be used at 
the facility on a recurring basis are not considered temporary storage; rather, these piles should 
be enclosed and controlled in the manner described in the Air Quality Standards Dust Control 
and Containment of Sand ‘Processing’ section above.   
 
In situations where silica sand is to be stored on a temporary basis and the material cannot be 
enclosed, then the following requirements should be in place to ultimately protect waters of the 
state from contamination:  
 



1. Temporary stockpiles or stripping/overburden stored outside the pit should have sediment 
control mechanisms in place until the material is completely removed. Materials should 
not be placed in surface water or stormwater conveyances such as curb and gutter 
systems, or conduits and ditches. 



2. After the temporary pile has been removed, the area should be swept as soon as possible 
to prevent contamination of stormwater.   



3. Temporary stockpiles of materials containing chemicals such as flocculants (e.g., 
polyacrylamide or poly-diallyldimenthylammonium chloride (pDADMAC))  should be 
managed so that stormwater contact is prevented or minimized and discharges of 
contaminated stormwater to groundwater and surface waters does not occur. 



4. Silica sand should be checked for moisture content and watered until the moisture content 
of the pile exceeds the amount indicated in the Air Quality Standards, Dust Control and 
Containment of Sand ‘Temporary Storage’ section. 



5. All other requirements for open-air storage piles included in Air Quality Standards, Dust 
Control and Containment of Sand ‘Temporary Storage’ section should be followed to 
ultimately help protect water quality. 
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Davisbm


Cross-Out





Davisbm


Cross-Out











DRAFT  December 13, 2013  DRAFT 



 DRAFT DECEMBER 2013 page 62 
 



Alexander and Maki, 1988, Sinholes and Sinkhole Probability – Plate 7, In: Geologic Atlas of 
Olmstead County, Minnesota.  N.H. Balaban (ed.). County Atlas Series C-3.  Minnesota 
Geological Survey, St. Paul, MN.    
 
Alexander, et al., 2013, Deep time origins of sinkhole collapse failures in sewage lagoons in 
southeast Minnesota.  In: Sinkholes and the Engineering and Environmental Impacts of Karst, L. 
Land, D.H. Doctor and J. B. Stephenson (eds).  Proceeding of the 13th Multidisciplinary 
Conference, National Cave and Karst Research Institute.  Pages 285-292. 
 
Alexander and Lively, 1995, Karst – Aquifers, Caves, and Sinkholes (Plates 8 and 9) in Text 
Supplement to the Geologic Atlas, Fillmore County, Minnesota. R.S. Lively and N.H. Balaban 
(eds).  County Atlas Series C-8, Part C.  Minnesota Geological Survey, St. Paul, MN.   
 
 
  











DRAFT  December 13, 2013  DRAFT 



 DRAFT DECEMBER 2013 page 63 
 



 
 
C. Transportation:  Road and Bridge Impacts 
 
 
Overview 
 
Silica sand is a common bulk material that falls into the freight transportation category of a low 
value, high volume, heavy and dense undifferentiated commodity. Silica sand mined and 
processed for use as a proppant in oil field hydraulic fracturing operations represents a new and 
large scale use of this commodity. Because of the geographic locations of the end use of this 
product, virtually all of the material is transported to consumers distant from the main sources of 
high grade commercial “frac” sand in Wisconsin, Illinois, and Minnesota. Mine sites for silica 
sand with the required physical properties are relatively dispersed, while processing plants and 
transload sites to access rail and barge common carriers are more concentrated and naturally 
benefit from economies of scale and access to long distance, low cost transportation.  
 
A large percentage of mine-generated traffic will be in heavy commercial trucks operating over 
the public road network, which by law and ownership is open without discrimination to all users. 
Despite that right to transport persons and property on public roads, the applicants and the local 
government units are equally cognizant of the previously unforeseen impacts on road structure, 
safety, and the environment that these new large scale and highly concentrated traffic patterns 
place on the infrastructure, and that specially conditioned and contractual arrangements may 
need to be made to maintain ongoing viable transportation operations. In addition, the long 
distance nature of this transportation chain automatically involves interstate movements and the 
federal government in its role as regulator of national commerce, a further complicating factor 
for LGU’s consideration. The tension between local and national interests is an ongoing issue but 
comprehensively addressed in federal legislation, rules, and case law.  
 
The following recommendations, standards, criteria, and considerations specifically address 
those impacts and issues that are in the purview of state and local government officials and can 
effectively be monitored and mitigated through local ordinances and conditional use permits 
negotiated with applicants for silica sand facilities. 
 
  Reference: www.dot.state.mn.us/frac/; Use of Public Roads 
                    www.dot.state.mn.us/frac/; Land Use and Federal Pre-emption for Railroads and  
                                                                Waterways (Albemarle County, VA, brief)   
 
 
 





http://www.dot.state.mn.us/frac/
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C.1. Weight Limits:  Truck Loadings and Legal Compliance 
 
 



a. Description of Silica Sand Project Concerns 
 
Adherence to road and bridge weight limits by silica sand truck transporter. 
 
 



b. Narrative Description and Background Information 
 
Road wear from traffic use is strongly correlated with the use of heavy commercial trucks 
running at or near the legal weight limit and axle loadings. This is particularly true on local light 
duty roads and bridges designed for lower traffic levels and lighter axle loadings, with less heavy 
commercial traffic expected. On a designated silica sand haul route from mine to process plant or 
transload facility, heavy commercial trucks and the associated wear is concentrated and 
continuous, unlike the dispersed truck traffic patterns created by other uses such as sand and 
gravel quarries, distribution centers, ethanol plants and grain elevators. Although history and 
practice in the silica sand industry show that most routine truck operations are legal in truck size, 
configuration, and axle loading, significantly accelerated wear rates and even pavement and 
structural failures on the route can result from overloading. In addition, distinct postings of roads 
and bridges for lighter weights, and seasonal road down-postings such as spring thaw restrictions 
should be recognized and adhered to in order to minimize excess wear. Much of this can be 
assured by strategically placed scales, solid state scale devices on loading equipment, conveyors, 
and trucks, and regular communications between the applicant and the road personnel at the 
LGU, the County, and MnDOT. 
 
 



c. List of Silica Sand Project Potential Impacts 
 



· Accelerated wear and road or bridge damage caused by truck overloads 
· Unsafe operation exacerbated by overloaded trucks or deteriorated road surfaces 
· Severe road damage caused by ignoring condition-based or seasonal road weight 



down-postings 
 
 



d. Recommendations, Standards, Criteria, Considerations 
 
Below is model language for permit conditions: 
 
1. The applicant and its contractors and operators will adhere to all legal weight limits, axle 



loadings and truck configuration regulations without exception. Special postings and 
seasonal conditions will be observed in all cases. 
 



2. The applicant will demonstrate to LGU the installation and operation of weight measuring 
equipment sufficient to control the loading of all trucks within specified load limits. 
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3. The applicant will consult as necessary and appropriate with local, county, and state road 
officials about operational matters and regulatory compliance, but not less than on an annual 
basis. 



 
 
 
C.2 Designated Truck Routes 



 
 



a. Description of Silica Sand Project Concerns 
 
Designating a mutually acceptable silica sand haul route for regular use by applicant’s trucks 
from mine to processing plant and transload sites. 
 
 



b. Narrative Description and Background Information 
 
Silica sand mining is a very high volume and concentrated activity. A mine may generate from 
50 to 250 truckloads per day of raw silica sand. While some silica sand operations are self-
contained with mining, processing and rail loading all on a single property or adjacent properties, 
others rely on truck hauling from an active mine site to an associated but distant processing plant 
and transload site for rail or barge loading. This entails a high level of truck traffic on a single 
highway route by vehicles loaded to the 80,000 pound maximum gross vehicle weight (GVW) 
legal limit in Minnesota. Recognizing that high purity silica sand is a very common, non-
hazardous transportation commodity that has been handled in regular commerce for over a 
century in Minnesota, and is subject to effective EPA and OSHA regulation for dust exposure 
and occupational hazards, it is the traffic impacts on road structures, the safety of the applicant’s 
transportation employees and the traveling public on these roads, and disturbance of residents 
and businesses immediately adjacent to the route that are arguably the most significant and wide-
ranging effects of large scale silica sand mining and processing.  
 
The applicant will normally desire uninhibited use of the shortest heavy-duty network of roads 
that is possible, in good condition and allowing safe operation. This is a critical concern of the 
applicant due to safety issues and the cost of operation, both of which directly determine the 
viability and competitiveness of the company. The local government units along the route will 
have concerns in several areas. These include accelerated wear on local roads and bridges on the 
route that may have a light duty design, safety of other local road users including passenger 
vehicle, farm implements, recreational users, and non-motorized vehicles, and traffic impacts on 
residents and businesses adjacent to the route that may see increased levels of traffic, dust, and 
noise. Other local government units on the route but not directly authorized to permit the sand 
facilities will have similar concerns but reduced authority to control the impacts. State highway 
officials will have an interest in the route’s use of state and federal roads and bridges, not 
necessarily for accelerated wear but certainly for safety and connectivity issues. 
 
The designation of the preferred haul route should be mutually acceptable to all parties, 
including all units of government having responsibility for each road segment along the route. 
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Under current law, the request to participate by other impacted LGU’s in permitting negotiations 
is solely at the pleasure of the permitting LGU, and represents the only opportunity for impacted 
LGU’s to have a say in the preferred routing, traffic impact studies, and any road use 
compensation agreements. The impacted non-permitting LGU’s have no other recourse to 
request consideration under current state law. The Minnesota Department of Transportation 
recommends this cooperative approach and also may need to be represented among the impacted 
governmental units particularly in District 6 (Southeast Minnesota). The designation of the 
primary route may also be accompanied by an intentional designation of preferred detours in the 
case of required road maintenance, traffic issues, or emergencies. The route designation should 
be determined with the routine and maximum truck volumes in mind. The route designation 
allows the performance of a targeted Traffic Impact Study for the entire route, and identification 
of needed rehabilitation, corrective design and construction, and refined maintenance schedules. 
 
  



c. List of Silica Sand Project Potential Impacts 
 



· Accelerated wear and failure of light-duty roads and bridges from intensive use, and 
disruption of transportation for both silica sand operator and existing road users  



· Unsafe travel conditions for all users in areas of substandard road condition or design 
due to increased heavy truck traffic 



· Environmental and life style impacts for residents and businesses immediately 
adjacent to designated route, particularly in small towns and other settled areas 



· Reduction or elimination of recreational and non-motorized uses on some road 
segments, impacting tourism and, recreational businesses and culturally distinct local 
religious and farming communities  



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
Below is model language for permit conditions: 
 
1. Within the permitting process, a trip origin and destination will be specified for each 



expected or preferred haul route. Multiple origins or destinations will require a distinct route 
designation for each Origin/Destination pair. Designated routes will include identification of 
all roads regardless of road class or jurisdiction, including local, county, state, and federal 
roads. At least one secondary route must be specified for each primary designated route. A 
significant route change during or after the permitting process will trigger a permit review. 
Each government unit responsible for a highway segment will be involved in any discussion 
of routing and the impacts caused by specified routings, with resolution of any unresolved 
issues the prerogative of the permitting LGU. 
 



2. A maximum permitted daily trip volume and an expected routine daily trip volume will be 
specified on each designated route. In the case of multiple mines and routes converging on a 
common destination represented by one processing or transload site, a consolidated 
maximum and routine trip volume will be produced, with sub-segment volumes individually 
designated. 
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3. Each designated primary route and secondary route will be subject to a Traffic Impact Study 



prior to the issuance of any permit, at the expense of the applicant. The Traffic Impact Study 
will involve the entire length of the designated route regardless of class and governmental 
ownership of the public road. The Traffic Impact Study will address traffic impacts at current 
and projected traffic levels and comment on safety and alternative road uses, including 
recreational use and culturally distinct communities and the presence of non-motorized 
vehicles. 



 
 
 
C.3. Compensation for Identified Road Wear on Designated Route 



 
 



a. Description of Silica Sand Project Concerns 
 
Determining reasonable and necessary compensation for identified road wear on Designated 
Route segments, including establishment of Road Use and Maintenance Agreements between the 
applicant and impacted local governing units. 
 
 



b. Narrative Description and Background Information 
 
Heavy commercial truck traffic concentrated on a single designated route with fully loaded and 
frequent truck trips will notably accelerate the wear and reduce the expected life of certain 
highway segments of the designated silica sand truck route. The impacted segments may in 
particular be local lightly designed and constructed roads, and in the instance of certain state 
roads in District 6 (southeast Minnesota), unpaved or lightly constructed state highways. Almost 
all responsible local government units in central and southeast Minnesota have insufficient 
financial resources to maintain the local road segments under this heavy use, resulting in failure 
of the road surface and structure for all users including the silica sand producers. The precedent 
exists in numerous other neighboring states to negotiate a level of compensation specifically for 
maintenance and upgrade of the designated road segments that are determined to be deficient 
through engineering analysis and traffic projections. In principal, the sand industry recognizes 
this need to maintain the infrastructure that will be subject to unusual wear, at the expense of the 
applicant responsible for the wear, determined by professional assessment of the wear, costs, and 
mitigation, and subject to informed negotiation of compensation with the LGU on a case-by-case 
basis. 
 
A current Aggregate Material Removal Tax, Minnesota Statute 298.75, subd. 2a, b, and d, is 
available to counties to offset road wear caused by sand and gravel hauling, and the resulting 
revenue may be distributed to local cities and townships. The tax can be no more than 15 cents 
per ton of material either transported, sold, or imported into the county. Research done by 
Mankato State University under commission from the Local Road Research Board (LRRB) on 
road wear specified in Equivalent Single Axle Loadings (ESAL’s) noted that intensive use of a 
road by commercial trucks loaded to the maximum legal vehicle weight limits may significantly 











DRAFT  December 13, 2013  DRAFT 



 DRAFT DECEMBER 2013 page 68 
 



shorten a road’s design life, and incur a direct maintenance or replacement cost of up to 22 cents 
per ton per mile of sub-standard roads subjected to intensive heavy commercial use. Depending 
on the length of the sub-standard road segment and other relevant conditions, the Aggregate Tax 
may be inadequate by a factor of 10 or more to provide adequate revenue. A further complicating 
factor is 298.75, subd. d, prohibiting collection of “additional host community fees” if the 
aggregate tax is being collected. This prohibition could be interpreted as preventing a negotiated 
road use fee included in a CUP. 
 
The agreement to cooperate on road maintenance and upgrades may be included in a Road Use 
and Maintenance Agreement (RUMA) linked to the conditional use permit process. RUMA’s 
have been widely employed in similar circumstances in several states, including Ohio, 
Pennsylvania, and Wisconsin. The National Center for Freight and Infrastructure Research and 
Education (CFIRE) describes this tool in a whitepaper on Wisconsin sand mining, noted in the 
references. A RUMA may employ any of a number of financing schemes for the necessary work. 
The Minnesota County Engineers Association, the Local Road Research Board, Mankato State 
University, and MnDOT have cooperated in developing a road wear calculator, available at  
www.dot.stat.mn.us that in part identifies a fee of up to 22 cents per ton-mile applied to the 
length of the deficient highway segments under concentrated loads, based on ESAL and design 
life considerations. The consensus on fair and appropriate application of this fee is that it will 
apply until such time as the necessary repairs and upgrades are accomplished to put the road 
segment into a heavy-duty category in a good state of repair. Other negotiated alternatives may 
include a lump sum payment to the road authority to complete upgrades before mine start up, an 
annual stipend to assist accelerated repair schedules, and contracting for supplemental road 
crews by the applicant, in coordination with local government activities. The RUMA should also 
detail any necessary sub-agreements covering financial assurances, funds transfers, cooperative 
construction projects, safety accommodations, and other impact mitigation conditional to the 
CUP.  
 
References: 
   www.dot.state.mn.us/frac/; Findings from Winona County Task Force 
   www.dot.state.mn.us/frac/; CFIRE Whitepaper: Chippewa County Sand Mining 
 
   



c. List of Silica Sand Project Potential Impacts 
 



· Rapid deterioration of road pavement under increased heavy commercial traffic 
· Deterioration and failure of bridges and drainage systems along the designated route 
· Collapse of road edges and shoulders under load 
· Unsafe operating conditions for all users 
· Depletion of financial resources of local government unit 
· Loss of access to mine sites and other users of the deteriorated road segment 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
Below is model language for permit conditions: 





http://www.dot.stat.mn.us/


http://www.dot.state.mn.us/frac/


http://www.dot.state.mn.us/frac/
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1. The permitting LGU and adjacent governmental units with roads directly impacted by the 



haul route will assess the existing condition of roads and bridges, and remaining design life. 
Assessment will be at cost to the applicant. Assessment will include an estimate of any pre-
start up remediation deemed necessary for safe and efficient operation without immediate 
damage to road structure, and other geometric or safety improvements engendered by the 
intensive operation of commercial trucks in the employ of the applicant, particularly as 
reported by the Traffic Impact Study. 
 



2. Upon identification of light-duty or deficient roadways, the haul distance will be specified for 
each segment of light-duty road needing ongoing maintenance and improvement. The ton-
miles hauled over these segments will be subject to a negotiated road use and maintenance 
fee specified in a Road Use and Maintenance Agreement (RUMA), with each impacted 
government unit along the route party to the RUMA. The ton-mile fee is not to exceed 22 
cents per ton-mile on the identified mileage until such time as road structure including 
bridges is brought up to full ten-ton, heavy duty condition. A lump-sum remediation amount 
may be negotiated as part of the RUMA, as well as periodic payments above and beyond the 
ton-mile fee to be used toward accelerated road maintenance as agreed or needed. Each 
governmental unit involved in haul route impacts will receive a corresponding share of the 
remittances. The RUMA will include sub-agreements addressing the detailed operating and 
financial arrangements. 



 
 
 
C.4 Safety Issues and Mitigation 



 
 



a. Description of Silica Sand Project Concerns 
 
Identifying safety issues specific to road locale and traffic levels, and implement mitigation 
measures to restore road to safe condition for all users. 
 
  



b. Narrative Description and Background Information 
 
As part of a comprehensive Traffic Impact Study, the applicant in cooperation with the local 
governing units affected along the route will study and identify specific safety issues that arise 
from a significant increase in heavy commercial vehicle traffic. Safety issues are a particular 
concern in certain areas of southeast Minnesota. The area is heavily dependent on a thriving 
tourism business hinging in part on hiking and bicycling in rural areas of the region. They are 
particularly frequent users of local roads during summer months. A second consideration unique 
to the southeast is the presence of Amish and Mennonite colonies in the area. Their culture and 
religious beliefs eschew modern conveniences including cars and trucks. As a result, they 
employ horse drawn buggies, wagons, and farm implements in their normal daily activities. 
Their horse and buggies are a constant presence year round, operating at slow speeds and using 
light vehicles that leave riders extremely vulnerable in traffic collisions. Many of the two-lane 
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rural roads they frequently use are potential connectors to proposed mine sites. The current roads 
generally do not have wide shoulders or any other accommodation for use by widely different 
vehicle traffic. The Traffic Impact Study is expected to address these concerns in the southeast, 
and lead to agreements that will correct safety deficiencies that are the result of heavy 
commercial truck traffic. These responses to the identified safety problems may include 
employee, community, and public education efforts to improve the visibility of the issues of 
threatened users. 
 
MnDOT supports the adoption of appropriate road design improvements to address these safety 
conflicts. Turning and climbing lanes may be specified at specific sites. Areas along the 
preferred haul route that host non-motorized vehicle traffic should be a candidate for installation 
of 10 foot wide graded, partially paved, shoulders for the complete distance of the identified 
conflict. Locally acceptable alternatives including bypasses and dedicated trails may also be 
adopted as part of the CUP. 
 
 



c. List of Silica Sand Project Potential Impacts 
 



· Safety threats to established recreational and non-motorized road uses by implementation 
of heavy haul routes on certain road segments. 



· Increased risk to health and life of culturally distinct community members in the 
southeast 



· Economic damage to the area due to degradation of tourism and recreational uses 
· General safety risks and conflicts for all road users on designated routes 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
Below is model language for permit conditions: 
 
1. The Traffic Impact Study will identify traffic safety impacts specifically involving the 



common use of roadways along the designated haul route with recreational uses, including 
pedestrian (hiking and running) and biking activities, and non-motorized vehicle uses, in 
particular horse-drawn buggies, wagons, and farm implements. The Traffic Impact Study will 
further identify the origin or sources of these conflicting uses, including trails, resorts, and 
culturally distinct religious communities including Amish and Mennonite communities and 
colonies. (may be specific to southeast region, but applicable statewide) 



 
2. Safety conflicts or potential hazards will be mitigated through mutually agreeable 



improvements, including but not limited to road widening, shoulder widening and surfacing, 
surface use designation and signage, warning signs, both commercial driver and general 
public education, speed limits, correction of limited lines-of-sight, and other recognized 
effective design and operational measures. These may be at cost to applicant. 
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C.5. Transportation Related Communications 
 
 



a. Description of Silica Sand Project Concerns 
 
Establish formal contacts and regular communications to monitor and coordinate transportation 
activities related to silica sand transportation. 
 
 



b. Narrative Description and Background Information 
 
Successful ongoing operation of silica sand facilities and transportation under the Conditional 
Use Permit and RUMA terms will depend on a regular and professional communication regimen. 
Operating officials at the Applicant Company and counterparts at the local government level 
should be in routine contact to monitor and address emerging issues around the transportation 
agreements and the implementation of mitigation measures. The designated contacts should be 
authorized to act for their respective organizations in order to effectively and promptly respond 
to problems. Best practices in other regions suggest at least monthly face-to-face meetings and 
regular phone or electronic communications as needed. 
 
 



c. List of Silica Sand Project Potential Impacts 
 



· Effects of emerging problems or deteriorating infrastructure conditions may reach critical 
proportions without regular monitoring and response 



· Information on company operations and community complaints lost for responsible 
officials 



· Lack of responsiveness to changes in volumes, operations, or routes if not monitored 
· Local conflicts for employees and residents an ongoing issue 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
Below is model language for permit conditions: 
 
1. The applicant and each governmental unit party to the Road Use and Maintenance 



Agreement (RUMA) will specify an authorized and responsible staff contact. The RUMA 
will include a requirement to maintain regular professional communications between all 
contacts at least monthly and more often as needed in order to monitor operations, road 
conditions, construction, routing, and maintenance as necessary. 
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D. OPERATIONS 
 
 
The experience level regulating operational activities of surface mines is highly varied between 
different LGUs. For many issues that are specified in the operational section, the experience in 
regulating aggregate mines can be applied to regulating silica sand mines. There are some 
exceptions that have been noted in other sections of this document. One, the use of flocculants is 
infrequently used to process aggregates, but is more commonly employed in silica sand 
processing. And two, the length of transport and the potential number of time/places the material 
is handled are greater than the aggregate industry.  
 
Setting operational standards and criteria is one method to control potential impacts and adverse 
effects of mining, processing, and transportation of silica sand projects; protect the safety and 
health of the public; and mitigate nuisance issues. Using operational standards in combination 
with other mitigating strategies, such as screening with vegetation (buffers), berms, setbacks, and 
general land use planning (see Setbacks and Buffers for further discussion) is a best management 
practice that is commonly used by LGUs.  
 
In this section, six operational standards and criteria related to silica sand mining, processing, 
transload, and transportation (referred to collectively as silica sand projects) are addressed: 
lighting, hours of operation, reclamation, financial assurances, blasting, and inspection. Within 
this section, there are a range of tools offered to LGUs that are interested in regulating silica sand 
activities. The tools include language that could be included in ordinance, standards and criteria, 
and general considerations for decision making. Where appropriate, special considerations for 
geographic regions are addressed. 
 
 
 
D.1. Lighting 
 
 



a. Description of Silica Sand Project Concerns 
 
Silica sand mining and related projects have the potential for producing light emission and 
contributing to ambient light pollution. Although this is a regional environmental problem with 
many contributing sources, the concern is that bright lights produced at a silica sand project site 
would further degrade the “night sky” and impact the circadian rhythm of humans and wildlife. 
Setting lighting requirements are best addressed in ordinance. Model ordinances created by the 
International Dark-Sky Association (IDA) and the Illumination Engineering Society (EIS) are 
available for LGUs to consider and adopt. In lieu of existing lighting ordinances, lighting 
requirements can then be addressed during the issuance of a local permit. The permitting process 
can require Photometric Plans for proposed projects with specified performance standards. 
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b. Narrative Description and Background Information 
 
Dark starry nights, like natural landscapes, forests, clean water, wildlife, and unpolluted air are 
valued by residents and communities. Ambient light pollution by man-made light is one of the 
most rapidly increasing alterations to the natural environment (Cinzano et al., 2001). The first 
World Atlas of artificial night sky brightness (seen in figure 1) produced by Cinzano et al 
indicates that all of southern Minnesota is impacted by ambient, night-time light levels.  
 
Ecologists are beginning to research and better understand some of the impacts of artificial night 
lighting. Impacts, such as the deaths of migratory birds around tall lighted structures, are better 
known (Evans-Ogden, 1996). While other more subtle influences of light pollution, such as the 
influence on behavior and impacts to community of ecology of species, are less well recognized 
(Longcore and Rich, 2004 and Buchanan, 1993). Medical research is just starting to link health 
impacts to the disruption of circadian rhythms and sleep deprivation (Stevens et. al, 2004,).  
 
 



 



Figure 1: Artificial Night Sky Brightness of Southern Minnesota, 2001. Based on the data from Cinzano, et. al., 
2001. Overlay of model brightness on Google Maps, downloaded 11/14/2013.  
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Figure 2: Scale of brightness. 



 
Lighting requirements of silica sand projects are partially regulated by State and Federal 
Governments. The Occupational Safety and Health Administration (OSHA) sets standards and 
guidelines for lighting requirements within the workplace. Mining Health and Safety 
Administration (MSHA) regulates the health and safety of workers within a mine. The 
Minnesota Department of Labor and Industry also specifies minimum levels of illumination in 
Minnesota Rule 5205. While proper lighting is considered a safety precaution, light emissions 
from a mine or a facility can significantly alter the local night time landscape. Even though 
federal and state standards and guidelines must be met for silica sand projects, an LGU can 
stipulate outdoor lighting emissions and specifications of a mine site or facility.  
 
A collective issue like night sky brightness requires a collective approach to improve the overall 
quality of a night sky. Please refer to “Additional Resources” near the end of this section for 
internet links to Model Lighting Ordinances (MLO) and more information about state resources 
that are available to communities. 
 
 



c. Potential Impacts as it Relates to Lighting  
 
The use of outdoor lighting is often necessary for adequate nighttime safety and utility, but 
common lighting practices can also interfere with other legitimate public concerns which 
include: 
 



· The increase of sky glow or the brightening of the night sky due to the 
accumulation of lights. 



· Light trespassing onto neighboring properties. 
· Wasted light emissions where it is not needed or intended. 
· Excessive brightness, or glare, which causes visual discomfort and decreased 



visibility. 











DRAFT  December 13, 2013  DRAFT 



 DRAFT DECEMBER 2013 page 75 
 



· Unnecessary consumption of energy and resources in the production of wasted 
light. 



· The impact of visible light emissions within the wavelength 500 nanometer or less 
(blue to violet light in the spectrum of visible light) on wildlife and human health. 



o Wildlife impacts include species becoming distracted or attracted to 
artificial light; species being exposed to higher levels of predation; species 
navigational abilities can be disrupted; and species can be induced into 
early breeding due to long artificial days. 



o Human health impacts including disruption of hormone production 
(melatonin) which is linked to insomnia, depression, and cancer 
(Chespesiuk, 2009). 



· While unfiltered LED lighting is energy efficient, it produces more blue-rich light 
than metal halide lights. 



 



 
Figure 3: Glaring lights can distress the eyes. (Photo Source: International Dark-Sky Association) 



 
 
 



d. Recommendations, Standards, Criteria, Considerations 
 



For creating lighting ordinances: 
 
· It is recommended that a community establishes lighting ordinances that can be used to 



determine performance standards for all sources of ambient night-time light. 
o A recommended guide to establish lighting overlay districts is the “Model 



Lighting Ordinance” (MLO) jointly produced by the Illuminating Engineering 
Society (IES) and the International Dark-Sky Association (IDA) in 2011. 



o Lighting Zones defined by the MLO range from 
§ LZ0 – A recommended default zone for wilderness areas, parks, preserves, 



and undeveloped rural areas to 
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§ LZ4 – This pertains to areas of very high ambient lighting levels and may 
be used for extremely unusual installations such as high density 
entertainment districts and heavy industrial uses. 



· Any new development, including silica sand projects, would have to comply with lighting 
performance standards prescribed by Lighting Zones. A majority of silica sand projects 
would fall into LZ1-LZ3. 



 



 
 



For permitting individual silica sand projects, an LGU may want to consider: 
 
· Requiring Photometric Plans as a condition of a local permit, which could include: 



o Pre-construction analysis to assess baseline night sky conditions.  
o Future assessment of light impacts from a silica sand project and consideration of 



impacts from additional sources of light not associated with the project site. 
o Once the plan is approved, any additional new or temporary outdoor lighting with 



exception to emergency lighting must submit a new outdoor lighting plan to 
LGU(s) and receive approval prior to implementation of the revised plan. 



o Plan should include location and limits of outdoor lights and a photometric 
diagram showing predicted maintained lighting levels of proposed lighting 
fixtures. 



 
Standards and criteria for consideration: 
 
· Requiring outdoor lighting with color temperature specifications no greater than 3000K. 
· Requiring full-cutoff outdoor lighting fixtures. 
· Specifying zero percent uplight emissions above 90 degrees for area lighting. 
· Requiring outdoor lighting fixtures that must be aimed, located, and maintained to 



prevent glare. 
· Specifying zero percent “property-line” backlight emissions to prevent light trespass onto 



adjacent properties. 
· Stipulating adaptive lighting controls to dim or extinguish lighting when not needed that 



would reduce wasted light. 
· Encourage use of high-pressure sodium lamps and narrow-spectrum Light Emitting 



Diode (LED) lighting systems when color rendering light is not needed. 
· As with any aspect of permitting, an LGU may need to hire an engineer or lighting 



professional to review and approve projects at the cost of the applicant. 
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Additional Resources 
 
To download the Joint IDA-IES Model Lighting Ordinance (MLO), go to the Illuminating 
Engineering Society website: 
http://www.ies.org/PDF/MLO/MLO_FINAL_June2011.pdf 
 
For additional State support in developing efficient outdoor lighting, contact the MPCA 
GreenStep Cities Program: 



Website:  www.mngreenstep.org 
Phone:  651/757-2594 or 800/657-3864 



 
For more information on the impacts of light pollution, sample ordinances, and approved “Dark-
Sky” lighting, go to the International Dark-Sky Association website:  http://www.darksky.org/ 
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D.2. Hours of Operation 
 
 



a. Description of Silica Sand Project Concerns 
 
Hours of operation for silica sand projects are best determined on a project by project basis to 
address specific issues of an individual project. Operational hours can also be set in ordinance 
with the option of modifying them as needed within the permitting process. 
 
Setting the hours of operations is one means to mitigate noise impacts, light pollution, and traffic 
issues originating from a project site. Hours of operations could be broken out and specified by 
activity or be all inclusive (all activity is to occur during a specified interval). Typically, for 
mines or facilities with longer operational life-spans and multiple phases of activity, addressing 
hours by activity may make sense. Additionally, LGUs could also adjust hours of operation 
seasonally to compensate for changes in daylight hours and the potential loss of vegetated 
buffers during leaf-off conditions. 
 
 



b. Narrative Description and Background Information  
 
Determining a the hours of operation of a mine, processing, or transload facility is a function of 
many different parameters of a given site: proximity to residences and residential districts, 
residential density, adjacent land use and activities, the placement of processing equipment 
within the mine, width of buffers, height of berms, school bus routes and schedules, type of 
back-up alarms, etc. For projects undergoing environmental review, some of the this information 
needed to make decisions about hours of operations would be addressed in noise and traffic 
impact studies. An LGU could require these studies be performed regardless of whether a project 
meets the thresholds for a formal environmental review, especially if a concern exists with 
proximity of a project to non-conforming land uses. 
 
Additional activities that may be associated with silica sand projects include independently 
operated truck terminals and maintenance facilities. Independent trucking facilities may be 
established to support silica sand transport from mine site to processing facility and/or transload 
sites. These truck facilities may include routinely regulated activities such as equipment fueling, 
lubrication, and washing. A silica sand truck fleet may consist of ten to fifty dedicated trucks. 
The hours of operation will tend to begin before sand facility start-up, and end after specified 
sand facility hours of operations end. This may constitute an extension of specified hours of 
operation that will impact residences and businesses in immediately adjoining areas and on travel 
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http://www.flagstaff.az.gov/DocumentCenter/Home/View/14707








DRAFT  December 13, 2013  DRAFT 



 DRAFT DECEMBER 2013 page 79 
 



routes. Ordinances and conditional use permit terms may be designed to limit this extension of 
operating hours. 
 
Specified conditions and ordinances must be specific to link this limitation of operations to the 
intensive operations of the sand mining and processing activities, due to risk of overlap of these 
controls onto other commercial operations and businesses that may be supported by the same 
truck terminal. This would constitute an unintended and unapproved restriction on trade to 
unassociated business activities if the truck terminal is operated by an independent or contracted 
operator, which would in turn be subject to a valid challenge by the impacted parties. 
 
 



c. List of Silica Sand Project Potential Impacts 
 
When determining the hours of operation for silica sand projects and related activities, a number 
of factors should be considered: 
 



· Potential impacts of silica sand projects and independent trucking facilities may 
include: 



o Noise and vibration from engines, wheels and brakes, horns, back-up alarms, 
and communication systems. 



o Light pollution from yard lights in terminal and headlights of trucks. 
o Extension of truck transportation related noise, vibration, and traffic impacts 



beyond plant hours of operation. 
o Route and terminal specific impacts to immediately adjacent residences and 



businesses. 
· Compatibility to adjacent land uses. 
· Results of the Noise Impact Study and Traffic Study. 
· Best and appropriate time for a specific activity associated with the project and life 



span of a project. 
· Special cultural or community characteristics of an area. 
· It is also important to weigh the possible benefits and impacts of concentrating 



mining, processing, or transporting activities to a given timeframe. For example,  
· Limiting hours of operations has the benefits of restricting noise and traffic 



impacts to daylight hours and to times when a percentage of people are presumed 
not to be home.  



· However, restricting hours of production may result in:  
o A larger mine footprint to maintain production rates, 
o A longer lifespan of the mine,  
o A higher density of truck traffic during peak traffic hours, and/or 
o Additional equipment being operated on-site and increased noise. 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
When hours of operations are stipulated within local permitting process, site-specific issues and 
concerns can be better addressed.  
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Recommendations 



· Based on the location and scope of the project and results of various impact studies, 
examples of hours of operations include:  



o Restricted hours (EXAMPLE: 7:00 A.M. to 6:00 P.M., no weekends or 
federal holidays) could be considered when a project is near higher densities 
of population or non-conforming land uses, such as tourist attractions, parks, 
etc.  



o Non-restricted hours (24 hours/7 days a week) could be considered when 
mines are located near compatible land uses, large distances from residential 
dwellings, etc. 



· A LGU may consider further limitations on specific activities that generate additional 
nuisance impacts. Examples of such activities include:  



o BLASTING: For safety considerations, blasting could be limited to daylight 
hours. Another option it to specify hours in which this activity is allowed 
within the permit to mine. Language used in the LeSueur County CUP 
(#29000) of UNIMIN South Mine, Kasota Township and Scott County IUP of 
Great Plains Sands (May 1, 2012):  
All blasting shall be conducted between the hours of 10 AM and 6 PM, 
Monday through Saturday. Every effort possible should be made to limit 
blasts between the hours of 10 AM and 3 PM. No blasting on weekends or 
holidays (holidays should be designated/identified – i.e. federal holidays) 
without County Board prior approval. 



o REMOVAL OF OVERBURDEN: For some mining operations, this activity 
can generate additional noise from heavy equipment. A LGU may want to 
consider restricting the removal of overburden to specified hours within a 
local permit:  i.e. conducted between the hours of 7:00 A.M. and 6:00 P.M., 
except on Sundays and federal holidays. Any modification would require prior 
approval from LGU.  



o BERM CONSTRUCTION: Since this activity occurs near the property line, a 
more restrictive timeframe is recommended: i.e. conducted between the hours 
of 8:00 A.M. and 4:30 P.M., except on Sundays and holidays. Any 
modification would require prior approval from LGU. 



o PROCESSING:  If processing is not enclosed within a structure, an LGU may 
want to limit hours of processing depending on the location of the facility. 



o TRUCKING RATES/LIMITATIONS: Depending on the location of the mine 
and the rate of trucks leaving, an LGU may want to specify in the local permit 
limitations on truck activity: 
§ During hours of school transportation. 
§ During high traffic levels 
§ During inclement weather and poor road conditions and upon 



notification by the LGU 
o ASSOCIATED TRUCKING: Stipulate that truck terminal operations remote 



from the silica sand mining and processing facilities may not begin associated 
truck fleet operations more than one hour before the specified plant hours of 
operation, nor extend more than one hour beyond daily end of specified plant 
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hours of operations. This will not, however, limit movements of individual 
trucks at the terminal for unit maintenance, repositioning, delivery of supplies, 
or the movement of employees and their individual vehicles on, around, or to 
and from the terminal, nor will it apply to established operations of the 
terminal for other customer’s services. 



o MAINTANCE/REPAIR at the MINE SITE: Similar to “Associated 
Trucking”, LGUs could stipulate the hours in which repair and maintenance of 
equipment and heavy machinery is to occur if noise generated from this 
activity has a potential to impact adjacent land uses.  



· It is recommended to develop a grievance process in which neighboring properties 
owners, residents, and other affected persons have the ability to address issues and 
problems stemming from a silica sand project. The grievance process can 
incorporated in the local permit and is applicable to address several operational 
processes addressed in this section. Criteria and considerations to include in a 
grievance process: 



o All grievances are addressed in writing or phone call to the applicant. 
o Require the applicant to keep a log of all grievances they have received. 



If the grievance can be mitigated immediately, then the applicant should 
address the concern. 



o Require the applicant to give regular updates (monthly or quarterly) that 
reports complaints and responses to complaints. LGU could require public 
meetings as a condition of the permit.  
§ Specify that meetings should review all grievances and mitigation 



efforts reported for the month. If the grievance requires further 
consultation from the LGU, specify that the applicant should work 
with the LGU to determine if a violation of federal, state, or local 
regulations has occurred.  



§ Specify that the organization of monthly meeting should be the sole 
responsibility of the applicant. 



§ Monthly outreach meetings should be jointly led by the applicant and a 
representative of an LGU. 



§ Specify that staff time required to prepare for and participate in 
meetings should reimbursed by applicant.  



· Stipulate within the local permit or in ordinance corrective actions, fines, and/or 
temporary revocation of permit may be implemented if an applicant is non-compliant 
on terms specified in permit. 



· Truck terminals remote from the silica sand mining and processing but supporting 
significant and continuing fleet operations for sand transportation should be subject to 
reasonable nuisance mitigation measures specified by the local jurisdiction directly 
associated with the sand transportation fleet activity. This may include but is not 
limited to noise regulation in the form of employee operating protocols to reduce 
truck, horn, and warning device noise; noise barriers at points of close contact 
between facility and neighboring residents or businesses; and light regulation in the 
form of shutters, baffles, or barriers to block direct light impacts from truck 
terminal’s fixed lighting or from truck headlights during hours of darkness. 
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D.3. Reclamation 
 
 



a. Brief Description of Silica Sand Project Concerns 
 
Reclamation serves the interest of the general welfare to control the possible adverse 
environmental effects of mining, to conserve natural resources, and to encourage the planning of 
future land utilization, while promoting good mining practices. The objective of a reclamation 
plan is to produce a landscape that is safe, stable, and compatible with the surrounding landscape 
and final land use. Inadequate mine reclamation may result in undesirable outcomes, often not 
immediately observed, such as the focused infiltration of surface contaminants to groundwater, 
altered water quality in nearby springs and streams, accelerated soil erosion, and the creation of 
physical hazards, such as sinkholes. 
 
 



b. Narrative Description and Background Information 
 
All stakeholders benefit from good mine planning and effective reclamation of a mine site. For 
the general public, reclamation ensures that land disturbances are minimized. In addition, 
reclamation ensures that disturbed land areas are returned to productive use for agriculture, 
forestry, natural environments, recreation, residential, or industrial use as soon as possible. For 
operators, good mine planning promotes efficient mining practices and extraction of a resource. 
For the environment, good mine planning reduces hazards such as water contamination, 
production of dust, loss of topsoil, destruction of fish and wildlife habitat, and promote an 
operation’s environmental sustainability.  
 
To protect groundwater, future land use options require well-thought-out planning. Where 
mining activities remove critical protective geologic materials above an aquifer, post-reclamation 
land uses have the potential to degrade groundwater quality. Agricultural crop production, with 
its inherent use of nutrients and pesticides (and in many cases, animal waste), landfills, and 
manufacturing are land uses of particular concern on reclaimed mining sites. Karst areas in the 
Paleozoic Plateau are particularly susceptible to groundwater contamination; however, the 
removal of protective materials has the potential to impact groundwater quality in the Minnesota 
River Valley as well. 
 
Planning for reclamation and mine closure should occur before the mine opens. Even though a 
reclamation plan is agreed upon, it is important to convey to the applicant the expectation of 
continuous improvement in operating practices and equipment with the goal of increasing 
environmental performance of a mining, processing, or transload facility. Areas of continuous 
improvement include, but not limited to: 
 



· Minimizing the footprint of the development 
· Minimizing the disturbance to sensitive features, the environment, and cultural 



resources. 
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· Maximizing resource extraction 
· Minimizing water use 
· Decreasing dust, noise, and vibration output 
· Improving recovery and processing of soil 
· Maximizing the direct placement of topsoil 
· Increasing rate of progressive reclamation 
· Reducing emissions from equipment, processing facilities, and transload sites 
· Increasing energy efficiency in lighting 
· Minimizing the length of time disturbed lands are unreclaimed. 



 
While there is much technical information presented in this section, the document cannot broadly 
serve as handbook or guide to reclamation. Fortunately, many resources, guides, and handbooks 
dedicated to assisting LGUs with reclamation issues are available, which are listed in 
“References” of this section. Another consideration, the Department of Natural Resource is in 
the process of developing and adopting rules for the reclamation of silica sand mines (MN Law 
2013, Chapter 114, Article 4, Section 105b) which are expected to be completed in 2015. Rule 
development will follow procedures specified by Minnesota Administrative Procedure Act 
(APA), Minnesota Statute Chapter 14. As a result, the adopted reclamation rules that are 
finalized may differ from the information presented in this document. 
 



 
c. List of Silica Sand Project Potential Impacts 



 
A poorly planned mine site has an increased potential to impact the environment and surrounding 
communities in the following ways: 
 



· Lack of mine and reclamation planning can result in larger open mining areas, creation of 
additional sources of dust, increased exposure of ambient dust, negative effect on cultural 
resources, and increase of visual impacts. 



· Improper site drainage has the potential to funnel water to sensitive features, create karst 
features, and impact groundwater. 



· Groundwater contamination from the removal of protective geologic materials. 
· Groundwater contamination from inappropriate land uses on previously mined areas 



where protective geologic materials have been removed. 
· Inadequately managed sites  



o Pose safety hazards to the public. 
o Result in soil loss, have lack of erosion control and increase sediment load to 



nearby streams and lakes. 
o Result in the introduction or spread of invasive species. 



· Withholding all reclamation until the end of the mine’s life can result in: 
o Deteriorated and less fertile soils that have been stockpiled over time.  
o More expensive and longer establishment of revegetation. 
o Lack of reclamation segments and test plots for revegetation 
o Higher financial assurance and liability.  
o Increased likelihood of infestations of invasive species. 
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d. Recommendations, Standards, Criteria, Considerations  
 
The following standards and criteria have been partially derived or modified from Wisconsin 
Admin Code NR135, Minnesota DNR Sand and Gravel Reclamation Handbook, Alberta, 
Canada- A Users Guide to Pit and Quarry Reclamation in Alberta, and Washington DNR Best 
Management Practices for Reclaiming Surface Mines in Washington and Oregon.  
 
Examples of reclamation performance standards that could be included in ordinance are: 
 



· Silica sand reclamation shall be conducted, to the extent practicable, to minimize the 
disturbed area by mining and to provide for reclamation of portions of the site while 
mining continues on other portions of the mine site. 



· The mine site shall be restored, to the extent practicable, to a condition at least as suitable 
as that which existed before the lands were affected by silica sand mining operations. 



· Reclamation of silica sand mines shall comply with any other applicable federal, state, 
and local laws including those related to environmental protection, zoning, and land use 
controls. 



· A silica sand mine site shall be reclaimed in a manner that does not cause a permanent 
lowering of the water table and result in adverse effects on surface waters or significant 
reduction in the quantity of groundwater reasonably available for future users of 
groundwater. 



· Reclamation of a silica sand mine shall be conducted in a manner which does not 
negatively impact groundwater quality as regulated by federal, state, or local law. 



· Intermittent mining may be conducted provided that the possibility of intermittent 
cessation of operations is addressed in an operator's reclamation permit, no 
environmental pollution or erosion of sediments is occurring, and financial assurance for 
reclamation is maintained covering all remaining portions of the site that have been 
affected by silica sand mining and that have not been reclaimed. 



· During reclamation, landforms shall be designed and constructed to complement nearby 
natural terrain, minimize adverse water quality and quantity effects on receiving waters, 
enhance the survival and propagation of vegetation, be structurally sound, control 
erosion, promote early completion and progressive reclamation, and encourage the 
prompt conversion from mining to an approved subsequent use. 



 
Paleozoic Plateau 



· Flow of water shall be managed during mine development and reclamation activities so 
not to accelerate the development of karst and other secondary porosity features in the 
underlying bedrock materials. 



 
 
Requirements for Mine and Reclamation Plans: The following information is recommended 
to be included in mine and reclamation plans submitted to an LGU. Some information may 
already be required in other portions of a local permit, water management plans, and state 
required permits. 
 











DRAFT  December 13, 2013  DRAFT 



 DRAFT DECEMBER 2013 page 85 
 



(1) Applicant Information 
· A brief description of the general location and nature of the silica sand project.  
· A legal description of the property on which the silica sand project is located or proposed, 



including the parcel(s) identification numbers.  
· The names, addresses, telephone numbers, and email addresses of all persons or 



organizations who are owners of the property on which the silica sand project is located.  
· If the property is being leased, the names, addresses, telephone numbers, and email 



addresses of all persons or organizations who are lessors of the property on which the 
silica sand project is located.  



· If the project operation is being managed by a third-party company or organization that is 
not the owner or lessor, the name, addresses, telephone numbers, and email addresses of 
the all persons or organizations responsible for operating the mine and/or facility in the 
project area.  



· Stipulate that an LGU must be notified 120 days in advance of any changes in status of 
owner, lessor, and/or operator and pursuant of financial assurance agreements. 



 
(2) Assessment of Pre-mining Conditions: The applicant should describe the pre-mining 
conditions of the site and adjacent to the site, which includes: 
· Description and map of current land use within and ½ mile adjacent to project area. 
· Assess and provide a map indicating groundwater elevation, hydrologic gradient, and 



groundwater flow direction for the project area and other additional information specified 
in the “Groundwater Monitoring Plan – Site Characterization” section.  



· Provide maps and cross-section of pre-mining conditions as they currently exist in the 
project area: 



o Size 10-20 acres, not less than 1” = 100’ 
o Size of 20-80 acres, not less than 1”= 200’ 
o Size of >80 acres, ~ 1” = 400’ or scale that is determined to be most appropriated. 



· Cross-sections that adequately characterized the geologic variability of overburden and 
deposit thickness, geologic composition of the deposit, contacts between geologically 
distinct material and the approximate groundwater elevation as determined by 
hydrogeological investigations. 



· Conduct a field assessment to determine topsoil thickness of both A and B horizons. 
Display this information on a site map overlaying topsoil units using Natural Resource 
Conservation Service (NRCS) soil data. Make special note where topsoil is less than 1 
foot to C horizon.  



· Map indicating ownership within and ½ mile adjacent to the project area. 
· Map of all structures within and adjacent up to ½ mile adjacent to the project area and the 



purpose for which each structure is used, including buildings, pipelines, cables, railroads, 
and power lines. 



· Map of existing roads within project area. 
· Map of previous excavations in the project area. 
· A list and description of known or inferred cultural resources within a project area. 
· Contours within the project area at intervals no larger than two (2) feet. 
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· Map and description of a pre-mining vegetation and wildlife survey. Survey should 
indicate percent of grass basal cover, native vegetation cover, invasive species cover, 
rock cover, etc. Identify native and invasive species, diversity of plant and wildlife. The 
applicant should describe data collection methods and provide photos of transects. This 
baseline data on the existing plant community can be used in part to establish criteria for 
release of financial assurance. 
 



Paleozoic Plateau 
· Indicate the location of the site and if it is within 1 mile of a designated trout stream or 



class 2A waters and subject to additional permitted authorized by Minn. Stat, section 
103G.217 and would require an issuance of a Trout Stream Setback permit from the 
DNR. 



· Location of all seeps, springs, sinkholes, and other karst features within 1 mile of the 
mine site (as recommended in the Considerations for Setbacks – Trout Stream and Class 
2A section). 



· Since this region is an ecologically sensitive region, LGUs may want to require Natural 
Heritage Reviews be done on all projects regardless of size in order to assess the project’s 
potential to negatively impact any state-listed species or other rare features. 



 
(3) Mine Planning:  During the lifetime of the mine, the applicant should provide the information 
about the logical sequencing of a mine. 



· Describe the projected life of the operations including beginning and ending of operations 
and any phases or stages. Indicate on a map the proposed sequence of mining the deposit 
and display the following information: 



o Permitted area of the mine (shape, size, and depth of mine), including boundaries 
of the areas that will be disturbed by mining, setback boundaries that apply to the 
silica sand project, all permanent boundary markers, and location of buffers, 
berms, fences, and gated mine entrance.  



o Location of proposed access roads and rail road spurs to be built in conjunction 
with the silica sand mining operation. 



o Numbered segments and the direction and sequence of mining. 
o Soil storage areas and sequence of stripping, storing, and replacement of 



overburden on mined segments. If topsoil to the C horizon is less than 1 foot over 
a significant area of the mine, stipulate that both A and B horizons may be 
stockpiled together. Mine sites where A and B soil horizons are greater than 1 
foot, it may be desirable to keep distinguishable soil horizons in separate piles and 
reclaim in the original soil sequence. 



o Location of operation plant, processing areas, transload sites and related 
infrastructure.  



o Location of wells, water pipes, and settling ponds. 
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Figure 4. Example of map showing sequence of mining 



 



 
 
 



Figure 4. A number of structures and mine features are associated with typical non-metallic mining operations: the 
mine pit, topsoil storage, overburden storage, product stockpiles, berms, mine entrance, processing facilities, 
ponds, and weigh station (Alberta Land Conservation, Pit and Quarries, Reclamation in Alberta). 
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· Negotiate berm height with respect to visual impacts to nearby residences and stipulate 
that berms are to be maintained and kept free of invasive species. 



· For visual and noise impacts reduction, describe how the existing topography and site 
characteristics of the mine will be maximized, i.e.: 



o Storage of overburden in berms along the site, plant vegetation on berms to 
reduce noise and dust eemissions. 



o Plant vegetation (such as trees, shrubs, and native grasses) well ahead of mining 
to maximize time of establishment. 



o Place loud stationary equipment, such as the crusher, in an excavated area below 
the surrounding terrain. 



· Describe how the equipment will to be used in excavating and processing of silica sand.  
· Describe the use of flocculants, range of potential consumption/use of flocculants.  
· Provide estimates for the following: 



o The volume to be mined in each phase of mining.  
o Volume of waste products (processed sand) used in reclamation. A LGU should 



specify if off-site silica sand is allowable to use in reclamation.  
o Volume of overburden and topsoil to be used in reclamation. 



· Describe the methods that will be used at the cessation of seasonal operations to stabilize 
slopes from erosion, prevent topsoil from erosion, and prevent the establishment of 
invasive species. 



· Describe how invasive species and weeds will be managed on the entire site including 
stockpiles, berms, and road shoulders. 



· Describe how silica sand tracked out from site, spilled on to rail road, and/or any other 
unintentional dispersion of sand will be removed. 



 
(4) Interim Reclamation:  Mines may experience a period inactivity for a number of reasons, 
such as downturns in market or changes of ownership. Also, portions of the mine may become 
inactive, like an unused stockpile or working face. Setting conditions within the local permit to 
address interim reclamation during suspension of mining is important in controlling dust, 
invasive species, as well as storm water run-off. Conditions may include: 



· Describing methods used to stabilize slopes with earthwork and use of using fast-growing 
vegetation, such as cereal grains, that establish quickly. 



· Set and define durations of inactivity (i.e. one year for a mine, two years for an 
unused/unmodified stockpile) before reclamation activities need to be implemented. 



· Topsoil should not be moved for interim reclamation purposes due to the significant loss 
of soil each time it is moved. 



 
(5) Final Land Use and Proposed Reclamation:   



· Describe proposed reclamation including final slopes, high wall reduction, benching, 
terracing, and other slope stabilization. 



· Provide map showing location of anticipated topography, water impoundments, and 
artificial lakes. The topographic interval for maps can be specified (i.e. 2 foot contour 
intervals). The final topography should take into consideration of stormwater runoff and 
prevention of stormwater contaminants from the entering site. 
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· Provide information about the location of surface structures, roads, and related facilities 
to remain on the site after reclamation. 



· Describe the methods proposed for the disposal or reclamation of oversized and 
undersized material. Stipulate if sand processed with polyacrylamide-based and/or poly- 
diallyldimenthylammonium chloride based flocculants are acceptable reclamation 
material. 



· Describe short-term and potentially long-term maintenance needed to support 
reclamation. 



· Stipulate that the preferred seed sources for reclamation should be local and sourced from 
the Minnesota State Approved Seed Mix that has been approved by Mn/DOT, BWSR, 
and the DNR. Selection of seed should not require regular or seasonal applications of 
nutrients or pesticides.  



· Stipulate that the placement of overburden and soil should be placed in original 
stratigraphic sequence. 



· Criteria for assessing when reclamation is complete and financial assurance may be 
released: 



o Percent cover of an area that is covered, shaded or intercepted by desired 
vegetation. A performance standard to use may be 90% cover averaged over the 
site at 90% statistical confidence level. Measurement of revegetation should 
correspond with peak vegetative growth, which is usually in August. 



o Diversity of species can also be predictor of the long-term stability of a plant 
community. 



o Quantified survivorship of tree plantings success. 
o For wetlands restoration, an evaluation measuring species frequency of 



occurrence and density and percent cover along transects. 
o Elimination of high walls, cut slopes, and/or topographic depression on the site, 



unless otherwise approved. 
· Financial Assurance is released when goals specified by the reclamation plan are met and 



the LGU is satisfied the mine site is reclaimed to a stable, self-sustaining condition. 
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D.4. Financial Assurance  
 
 



a. Description of Silica Sand Project Concerns 
 
The purpose of requiring financial assurance is to ensure that the LGU has access to funds to 
implement closure of a mining operation if the operator (permit holder) is unable to fully 
complete reclamation and closure of the mine lands and surrounding lands affected by mining 
activities. In this way the general public will not bear the cost of reclaiming and fully closing an 
abandoned mine site. It is to be used only in the case that the operator/permit holder is no longer 
able to complete the reclamation of the site. Any progressive reclamation, reclamation or closure 
activities would be conducted as needed and paid for by the operator.  
 
In terms of silica sand projects, the potential financial impacts of closing a mine site depends on 
the size of the mine and the scope of the project. Currently, silica sand projects range from a 
single, small acreage mine site, to a collection of several small mine sites, to greater than 1000 
acre project site with processing and transload facilities. 
 
 



b. Narrative Description and Background Information 
 
Financial assurance guarantees that funds will be available for an LGU to implement the 
reclamation plan of a mine site in the event of abandonment of a mine site or facility, temporary 
or permanent closure of a mine site, or the unsuccessful reclamation of mine areas which do not 
meet the specified reclamation performance standards specified within the reclamation plan. The 
calculated cost of site closure at any given time should be enough to close the site at that time. 
The amount should be modified as the site changes over time and adjusted annually. That plan 
and associated financial assurance mechanism is called the contingency reclamation plan. 
Financial assurance can be supplemented (increased) to include any corrective actions resulting 
from non-compliance with design and operating criteria of the permitted activity. 
 
 



c. List of silica Sand Project Potential Impacts 
 
The impacts of not requiring financial assurance include: 
 



· Leaving an open and unreclaimed mine site may be unsafe to the general public.  
· The financial burden of reclaiming abandoned mine sites falling onto the county or 



township. 
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d. Recommendations, Standards, Criteria, Considerations 
 
The State has well-developed information for financial assurance that is applied to other 
extractive or landscape altering industries such as iron mining, non-ferrous mining, and solid 
waste disposal facilities. These tools can also be applied to the varying range of silica sand 
projects across the state. The criteria/suggestions for financial assurance are addressed in this 
section in three components: 
  



(1) Financial Assurance Mechanisms 
 (2) Items to Consider When Calculating Financial Assurance 
 (3) Managing Financial Assurance 
 
 
(1) FINANCIAL ASSURANCE MECHANISMS: The Minnesota Pollution Control Agency 
(MPCA) wrote rules, adopted in 2010, specifying financial assurance mechanisms for solid 
waste disposal facilities (MN Rules, Chapter 7035). These rules were developed in consultation 
with an advisory committee that included a representative of the DNR and were partially based 
upon experience of implementing financial assurance for large-scale mining operations.  
 
Rules were also designed to be implemented by LGUs that regulate landfills (Minn. R. Ch. 
7035.2705 – 7035.5000). These rules are a useful financial assistance tool for local regulatory 
authorities because specific contract language, calculation tools, and suggested processes that 
can be used by LGUs. Summaries of financial assurance mechanisms modified from Solid Waste 
Financial Assurance (W-SW3-25; Minnesota Pollution Control Agency published document) are 
described below. Specific language for these mechanisms can be found in Minnesota Rules, 
Chapter 7035. 
 



· TRUST FUNDS (Minn. R. Ch. 7035.2805): A trust can be set up, with the LGU or LGU 
named as the beneficiary, through a trust agreement. An independent trustee manages the 
reserve funds and has the authority to engage in trust operations. Applicants must make 
monthly payments into the fund until it equal the sum of the current cost estimates and is 
considered fully funded. The rule provides a method for calculating the monthly payment 
amount. 
 



· DEDICATED LONG-TERM CARE TRUST FUNDS (Minn. R. Ch. 7035.2720): This is 
a special kind of trust fund that may be used only by public sector applicants. The 
elements are similar to those of the trust fund described above except the trustee, under a 
dedicated fund, is a local government official and the trust set up is a part of the 
municipal treasury. The dedicated trust fund is set up by a resolution enacted by the 
appropriate local governmental unit such as a city council or county board. 
 



· SURETY BOND GUARENTEEING PAYMENT INTO A TRUST FUND (Minn. R. Ch. 
7035.2725): A surety bond is a contract which assures that if the applicant fails to 
establish a trust fund before beginning final site closure, the surety will deposit the 
required amount (the penal sum of the bond which must equal current cost estimates) into 
the trust account before final site closure. A surety bond has no expiration date. 





http://www.pca.state.mn.us/index.php/view-document.html?gid=12790


https://www.revisor.mn.gov/rules/?id=7035.2805


https://www.revisor.mn.gov/rules/?id=7035.2720


https://www.revisor.mn.gov/rules/?id=7035.2725


https://www.revisor.mn.gov/rules/?id=7035.2725
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· SURETY BOND GUARANTEEING PERFORMANCE (Minn. R. Ch. 7035.2735): This 



bond has basic provisions similar to the payment guarantee bond, but makes a different 
guaranty. The surety, in this case, guarantees that the applicant will perform closure, 
postclosure care, and corrective action activities in accordance with appropriate plans and 
LGU orders. If the applicant does not perform as required, the surety promises to deposit 
the required funds into a standby trust. 
 



· LETTER OF CREDIT (Minn. R. Ch. 7035.2745): A letter of credit extends the credit of 
the issuing bank or institution to the LGU, on behalf of the applicant. The LGU may draw 
on the credit if the applicant fails to perform required closure, postclosure care, or 
corrective action work. The letter of credit is issued equal to the sum of the current cost 
estimates. It should be irrevocable and must be issued for at least one year. It should be 
non-expiring and extended automatically from year to year unless the lender gives the 
LGU prior notice of intent not to renew it. A standby trust fund must also be established 
with a letter or credit. 
 



· STANDBY TRUST (Minn. R. Ch. 7035.2705): If an applicant provides a surety bond, a 
letter of credit, or self-insurance as financial assurance, the applicant must also establish a 
“standby” trust account that receives payment from either the surety or the bank which 
issues the letter of credit. Payment would be made into the standby trust account if the 
applicant fails to perform as promised or before final closure operations begin. 
 
 



(2) ITEMS TO CONSIDER WHEN CALCULATING FINANCIAL ASSURANCE: The 
following list identifies some activities associated with reclaiming a mine site. This list is not 
exhaustive but gives a framework of discussion for an applicant and an LGU to review tasks 
required for the reclamation of mine lands.  
 
The calculation of the financial assurance is dependent upon the size and scope of the mining 
activity. The calculation should be based upon current dollar value at the time of the estimate and 
the cost to the LGU of administering and hiring a third party to conduct corrective action and 
reclamation activities. No salvage value attributed to the sale of stockpiles, waste, facility 
structures, equipment, land or other assets should be used for estimating purposes. For each item, 
the applicant should consider the cost per unit (i.e. disturbed acres of land) and the number of 
units to determine the final amount. 
 



· REMOVAL OF BUILDINGS and INFRASTRUCTURE: Activities necessary to remove 
and properly dispose of permanent structures, roads, utilities, equipment, etc. 
 



· GRADING AND REGRADING: Activities necessary to ensure soil and slope 
stabilization. This would include the cost of erosion control materials, fill materials, 
equipment and labor. 
 





https://www.revisor.mn.gov/rules/?id=7035.2735


https://www.revisor.mn.gov/rules/?id=7035.2745


https://www.revisor.mn.gov/rules/?id=7035.2805
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· TOPSOIL: Activities and funds necessary to redistribute, purchase, apply, and amend 
topsoil to a thickness specified within the reclamation plan, including the cost of 
equipment and labor. 



 
· REVEGETATION and SEEDING: Activities and funds necessary to transplant and seed 



the site to performance standards specified within the reclamation site, including the cost 
of equipment and labor. 



 
· VEGETATION STABILIZATION: The cost of mulching, netting or other stabilization 



materials, equipment, amendments, and labor. 
 
· SHORT-TERM SITE MAINTENANCE: Covers a period of time until the mine meets 



interim reclamation performance standards as determined from reclamation plan. This 
may include costs for additional seeding, sloping, and regrading slopes (i.e. repair 
damaged areas; improve poorly performing areas) as well as the costs for equipment and 
labor. 



 
· LONG-TERM SITE MAINTENANCE: Covers periods of time between first interim 



reclamation until the site is deemed to meet final reclamation performance standards. 
This would coincide with when the financial assurance may be returned. Depending on 
the reclamation plan, costs for additional seeding, vegetation, equipment and labor may 
be needed to sustain the site. 
 
 



(3) MANAGING FINANCIAL ASSURANCE: Financial assurances should ensure a source of 
funds for LGUs if the applicant fails to perform reclamation activities including closure and 
postclosure maintenance needed if operations cease as well as corrective actions as required by 
LGUs if noncompliance with design and operation criteria in the permit occurs.  
 



General criteria for financial assurance include: 
 



· Assurance of funds sufficient to cover cost estimated reclamation and corrective 
action cost estimates; 



· Assurance that the funds will be available and made payable to the LGU when 
needed; 



· Assurance that the funds will be fully valid, binding, and enforceable under state and 
federal law; 



· Assurance that the funds will not be dischargeable through bankruptcy, and 
· All terms and conditions of the financial assurance must be approved by the LGU. 



The LGU, in evaluating financial assurance, should use individuals with documented 
experience in the analysis. The reasonable cost of the evaluation shall be paid by the 
applicant. 



 
Financial assurance in the amount equal to the estimated contingency reclamation cost: 
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· Should be submitted to the LGU for approval before the issuance of a permit to mine 
and before granting an amendment to the permit 



· Continuously maintained by the applicant 
· Adjusted annually for the following reasons 



o If the new cost estimate is approved and is greater than the amount of the existing 
financial assurance, the applicant provides additional financial assurance in an 
amount equal to the increase; or 



o If the new cost estimate is approved and is less than the amount of existing 
financial assurance, the applicant can be released from maintaining financial 
assurance in an amount equal to the decrease. 



o Yearly update of cost estimate. 
 



Financial assurance can be made available to the LGU when the operator is not in 
compliance with either the contingency reclamation plan or the corrective action plan. 
 
· A LGU would need to develop a procedural process of commencement, for example:  



o Serving an order to forfeit the financial assurance on the person, institution, or 
trustee holding the financial assurance; and 



o Serving a notice of measures required to correct the situation and the time 
available for correction on the applicant. 



· If conditions that provided grounds for the order are corrected within a period established 
by the LGU and if measures approved by the LGU are taken to ensure that the conditions 
do not recur, the order can be canceled. 



· If the conditions that provided grounds for the order are not corrected, the LGU can 
proceed with accessing and expending the funds provided by this part to implement the 
contingency reclamation or corrective action plans. 
 



Financial assurance may be canceled by the applicant, on approval of the LGU, only after it 
is replaced by an alternate mechanism or after the applicant is released from the financial 
assurance when: 



 
· An operator/applicant substitutes alternative financial assurance;  
· The LGU determines all reclamation activities have been completed according to the 



reclamation plan; 
· Conditions necessitating postclosure maintenance no longer exist and are not likely to 



recur, and  
· Any corrective actions have been successfully accomplished. 



 
 
The applicant must ensure that the provider of financial assurance gives the LGU notice on the 
order of 120 days prior to cancellation of the financial assurance mechanism. Upon receipt of 
this notice, the LGU initiates a proceeding to access the financial assurance. That process could 
be halted if acceptable financial assurance is reestablished. 
 
If the mine or facility changes ownership, the new applicant must be in compliance with the 
requirements set in financial assurance ordinance/conditional use permit before the permit is 
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transferred. Only after the new owner re-establishes their new financial assurance mechanism 
and it is approved may the former applicant be released from their requirements. 
 
If there is a failure to comply with the specified criteria, an LGU may deny, suspend, revoke, or 
modify the permit to mine. 
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Minnesota Rules, Chapter 7035, Solid Waste: https://www.revisor.mn.gov/rules/?id=7035 
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Minnesota Rules, Chapter 6132 (non-ferrous): https://www.revisor.mn.gov/rules/?id=6132 
MPCA Solid Waste Financial Assurance Document 3.25, April 2003:  
http://www.pca.state.mn.us/index.php/view-document.html?gid=12790 
 
 
 
D.5. Blasting and Blast Plan Requirements 
 
 



a. Brief Description of Silica Sand Project Concerns 
 
Sandstone deposits vary in terms of how well individual sand grains are cemented together. For 
moderately to well-cemented sandstone deposits, blasting may be required to break up and 
access a deposit. 
 
 



b. Narrative Description and Background Information  
 
The regulatory oversight of non-metallic blasting in Minnesota is the purview of an LGU. Since 
Minnesota is one of a few non-coal producing states, federal standards developed by the Office 
of Service Mining and Reclamation and Enforcement (OSM) are not applied within the state. 
Therefore, federal jurisdiction in Minnesota is limited to confines of the mine and overseen by 
Mining Safety and Health Administration (MSHA). MSHA regulations are specific to the 
storage, transportation, and use of explosives (30 C.F.R §56.61-56.63) and do not regulate the 
blasting activity itself. However, OSM does have very well-developed blasting performance 
standards based on continuous research and development for regulation of the coal industry. 
Portions of the federal blasting standards are commonly adapted by LGUs via ordinance (Dunn 
County, WI Blasting Ordinance) or addressed in Conditional Use Permits (Le Sueur County 
CUP #29000 for Unimin Kasota Mine).  
 





https://www.revisor.mn.gov/statutes/?id=93


https://www.revisor.mn.gov/rules/?id=7035.2750


https://www.revisor.mn.gov/rules/?id=6130


https://www.revisor.mn.gov/rules/?id=6132


http://www.pca.state.mn.us/index.php/view-document.html?gid=12790


http://www.pca.state.mn.us/index.php/view-document.html?gid=12790








DRAFT  December 13, 2013  DRAFT 



 DRAFT DECEMBER 2013 page 96 
 



 
 



 
 
At the state level, the State Fire Marshal, which is a division within the Minnesota Department of 
Public Safety, issues licenses and permits (MN Statute 229F.73 and 299F.74) “for persons who 
manufacture, assemble, warehouse or store explosives or blasting agents as well as those possess 
explosives or blasting agents.” The state also regulates blasting for ferrous and non-ferrous 
mining. The Department of Natural Resources (DNR) has rules for blasting standards to regulate 
metallic mining (MN Rule 6132.2900). Although these standards do not apply to non-metallic 
mining, they are commonly adopted by LGUs regulating aggregate and silica sand quarries.  
 
LGUs have the authority to regulate and monitor blasting activity for non-metallic mining. The 
designated approval authority may impose additional restriction or conditions as it deems 
necessary to protect the public interest.  
 
Impacts of blasting to nearby structures is dependent upon many site-specific, geologic factors, 
such as the density of the rock, the type of overburden (material that needs to be stripped away to 
access a deposit), the presence and thickness of unconsolidated overburden, and the direction of 
the blast. Therefore, each site where blasting is occurring should require a site-specific blasting 
plan and monitoring plan.  
 
In a survey sent out to LGUs that host or have silica sand resources, 93% of the respondents said 
“yes” to the question ‘does you jurisdiction host or expect to host mining activity that requires 
blasting.’ Within this section, information, protocols and specifications that can applied to 



Figure 5. Map of the United States of America showing the regulatory authority of the Office of Surface Mining 
Reclamation and Enforcement (OSM). 
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blasting activities are addressed, which consist of a compilation of protocols developed by 
LGUs, state rules, and federal guidance documents, and the Code of Federal Rules (C.F.R). 
 
 



c. List of Silica Sand Project Potential Impacts 
 
Blasting could present serious risk to human health and safety, damage to property, as well as the 
risk to groundwater contamination. Over the past 100 years, the federal government has 
developed safety protocols that improved the reliability and safety of blasting methodologies. 
With that said, some risks and impacts associated with blasting include:  
 



· Inadequate blast area security and pre-blasting notification can pose a safety 
threat to the public. 



· Vibration through the air (overpressure/air blast): a shock wave caused by 
blasting that is over and above atmospheric pressure. Air blasts are measured in 
wave frequencies (Hz) and with sound (dB). Air blasts from mining activity have 
the potential to rattle and break windows. 



· Vibration through the earth (ground vibration): elastic waves that propagate 
through the ground. Ground vibrations are measured in wave frequencies hertz 
(Hz). Ground vibrations from mining activity have the potential to crack walls, 
crack foundations of structures, and detrimental impact historical buildings and 
structures. 



· Ground vibrations have greater potential impacts in areas with thicker 
unconsolidated sediment and in older houses that have plaster walls. 



· Potential to contaminate groundwater by the release of nitrates. A widely used 
industrial blasting agent is ammonia nitrate/fuel oil (ANFO). ANFO quickly 
dissolves in water leaching ammonium and nitrate to groundwater as it dissolves 
in the blast hole. 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
The intent of this section is not to review safety protocols that are implemented within a mine 
and regulated by MSHA, but to give tools for LGUs to consider for mitigating and monitoring 
the potential impacts of blasting that occur outside the mine site boundary. In terms of 
geographic region, , extra precaution is needed in the Minnesota River Valley where thickness of 
unconsolidated sediment is generally greater than in the Paleozoic Plateau and ground vibrations 
may travel farther (Siskind, et. al., 1980). 
 
(1) Application to Blast: A LGU can require an application for a permit to blast within the 
applicable jurisdiction. This application would have to apply to all blasting activity that includes 
but is not limited to the construction, placement or erection of a structure; operations of non-
metallic mine; and the demolition of buildings or other structures. 
 











DRAFT  December 13, 2013  DRAFT 



 DRAFT DECEMBER 2013 page 98 
 



· Application for a permit to blast should require (1) an individual who holds a valid 
blaster’s license issued by the Minnesota State Fire Marshall or comparable licensure 
through another state, and (2) submission by and issuance to a lasting business entity. 



· Application for a blasting permit may include the following information: 
o Applicant name including individuals of a partnership, and officers of a 



corporation including a limited liability corporation, license number, address, 
contact phone numbers, and email address of the applicant. 



o A statement (devised by the LGU) and signature indicating acceptance of 
responsibility for blasting activity, by an individual who holds a valid blaster’s 
license issued by the Minnesota State Fire Marshall with the proper classification. 
Name, address, license number, contact phone numbers, and email address of the 
blaster in charge of the blast, if different from the applicant. 



o Name, address, contact phone numbers, and email address of any person (agent or 
employee) in charge of the operation who will respond to inquiries by the LGU. 



o A map showing the location of the blasting site including the location of all the 
buildings located within ½ mile of the controlled blasting site, names, addresses, 
and contact information of owners of those buildings. 



· The LGU would have to establish a procedure to process applicants which could include, 
but not limited to: 



o A process of application review to determine completeness and compliance with 
existing permit or ordinance. 



o A process of approval/denial through a department, commission, or board. 
o Development a fee structure or application fee. 



 
 
(2) Pre-blast Survey: Is a record on paper, video, or a unalterable electronic file to document the 
condition of a dwelling, structure, or water well within a specified radius of the blasting before 
the commencement of blasting activity. It is recommended that ordinance or a local permit 
includes language specifying protocols for pre-blasting surveys such as: 



· The survey is to be completed by a third party consultant and available to the 
landowner upon request. 



· At least 30 days before initiation of blasting, the operator should notify neighbors 
within ½ mile of the blast by using reasonable efforts. 



· Written notification by the company should indicate that, upon written request, the 
mine company will perform a pre-blasting survey. The notification will indicate that 
no survey will be completed unless the resident and/or landowner makes a written 
request for the pre-blast survey and a water quality test for existing wells to the LGU. 



· Survey is to include inspection of the baseline condition of a house or structure, 
including assessments of both the interior and exterior condition of a structure, 
condition of a water well, and water well testing (see Water Quality Standards 
Section, Sample Collection and Analysis Subsection for private well monitoring 
standards). 



· The survey and water well testing should be completed at the expense of the mine 
company. 
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· The goal of the survey is to record the baseline condition of a house or structure, 
including assessments of both the interior and exterior condition of a structure, and 
establish water quality issues. 



· The resident of owner can request a copy of the survey and well test at any time. The 
company has 72 hours to provide the pre-blasting survey results upon request. 



 
(3) Notification Standards: Is a process to notify neighbors, residents, and landowners within a 
specified radius around a blast site. Parameters that could be included in standards for blasting 
notification include but limited to: 



· Time at which to notify residents and neighbors of initial blasting activities. Common 
practice requires a 30 day notice (OSM Blasting Performance Standards, 30 Code of 
Federal Regulations). 



· Notify county, township, residents and neighbors of subsequent blasting activities 
within 72 hours of blast.  



· Determination of reasonable efforts of notification. Reasonable efforts can include a 
written notice, phone call, email, or verbally in person. 



· Whenever blasting is being conducted within the vicinity 1/2 mile of gas, electric, 
water, fire alarm, telephone, telegraph, or steam utilities, these utility companies shall 
be notified no less than 72 hours prior to commencing blasting. 



 
(4) Blasting Standards: can be modified to reflect the conditions specific to the jurisdiction. The 
language below can be modified to be incorporated into ordinance or local permit. 



· Operator will use all industry standard measures to control fly rock with the intent 
that fly rock not leave the mine property. 



· Prior to any blasting event at the excavation and mining site, the mining operation 
will give notice of the impending blasting event by displaying a fluorescent flag and 
legible sign within 100 feet of all public roads bordering the blasting site. 



· Use of a distinctive warning signal should be sounded by horn immediately prior to 
blasting event. 



· ANFO should not be used in blastholes with standing water in the bottom.  
· No blast peak particle velocity (PPV) of ground vibration should exceed levels from 



0.50 to 2.0 inch per second.  
· No blast peak particle velocity of ground vibration should exceed 0.03 inch per 



second for a registered, historical building or structure. 
· Air blast should not exceed the maximum limits specified by OSM (30 C.F.R) at the 



location of any dwelling, public building, historic structure, school, church, or 
community or institutional building outside of the project boundary (see table below): 
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(5) Blasting plans, logs and monitoring: Is a tool to record details associated with a blasting 
event. Logs can be used to help mitigate issues associated with a blast.  



· Require blasting plans to be prepared as a condition of the local permit. 
· Require modifications of  the blasting plan to be reviewed and approved by the LGU 



to address safety and public concerns.  
· Hire a third party reviewer to analyze the competency of plans and blasting proposals. 



Cost of review can be charged to the company. 
· Require companies to prepare blasting logs to record each blasting event that is 



maintained for a period not less than 5 years after a blasting event.  
· Copies of every blasting log shall be given to the LGU within 5 working days of a 



blast. 
· Information to record in a blasting log includes: 



o Name, signature, and license number of the blaster in charge of the blast 
o Specific blast location, including address, bench and station number if applicable 
o Type of blasting operation 
o Date and time of the blast 
o Meteorological conditions, including temperature inversions, wind speed, and 



directions as can be determined from the United States Weather Bureau, and 
ground-based observations 



o Diagram of the blast layout and the delay pattern 
o Number of holes 
o Hole depth and diameter 
o Spacing of holes 
o Burden 
o Maximum holes per delay 
o Maximum pounds of explosives per delay 
o Number, type and length of stemming used between decks 
o Total pounds and type of explosives per each delay  
o Distance to nearest inhabited building not owned by the applicant 
o Type of initiation used 
o Seismographic and airblast records, which shall include all of the following: 



§ Type of instrument and last laboratory calibration date. 
§ Maps of the exact location of monitoring instrument(s)  
§ Records of the date, time, and distance from the blast. 
§ Name of the person and firm taking the reading. 
§ Trigger levels for ground and air vibrations 
§ The vibration and airblast levels recorded. 



o Particle velocity should be recorded in three mutually perpendicular directions. 
· In the event that seismograph monitoring exceeds standards identified in either the 



Blast Plan or local permit, the company will notify the LGU(s) within 5 working days 
· Seismic data gathered for each blasting event shall be witnessed, reviewed, analyzed 



for compliance parameters, and signed by applicant’s blaster. If upon such review, the 
data indicate a violation, then corrective actions shall be taken such as reducing 
blasting charge/delay or other measures as deemed necessary to assure vibration 
compliance at the prescribed boundaries. 
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· Water Resource Management Plan should address potential nitrate contamination due 
to blasting. 
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D.6. Inspections 
 
 



a. Description of Silica Sand Project Concerns 
 
Inspections of a silica mine, processing facility, or transload facility helps enforce and monitor 
compliance of conditions specified within a local permit. 
 
  



b. Narrative Description and Background Information 
 
As mentioned in other Operations sections, the Mining Safety and Health Administration 
(MSHA) is charged with inspecting a mine site with the protection of the worker in mind. It is 
the purview of the LGU to inspect and enforce the requirements of their own permit. The 
inspection could be done by LGU staff or contracted to a third party. The cost of the inspection 
can be incorporated into an escrow account that can be accessed by the LGU to cover the cost of 
administering the permit. 
 





http://www.techtransfer.osmre.gov/NTTMainSite/osmlibrary.shtm
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To enter and inspect an active mine site, the inspector on behalf of the LGU must hold and show 
a current certificate of safety training by MSHA. Additional training may be required to enter 
underground mines. 
 
 



c. List of Silica Sand Project Potential Impacts  
 



· LGUs may lack the resources needed to determine if a silica sand facility is operating 
within the conditions outlined in a local permit. 



· LGUs may lack the staff that has the expertise to conduct on-site inspections. 
· Authority to inspect may be omitted in local permits which can potentially limit an 



LGUs ability to determine if a silica sand facility is operating within the conditions 
outlined in a local permit. 



· Corrective action implementation may be omitted from a local permit. 
 
 



d. Recommendations, Standards, Criteria, Considerations 
 
Detailed inspection protocols listed below were derived from California’s Surface Mine 
Inspection Guidelines. Guidelines were developed by the California State Mining and Geology 
Board with cooperation from the California Department of Conservation’s Office of Mine 
Reclamation. It is the intent of the guidelines to recognize that those who conduct surface mining 
field inspections will have specific professional expertise, but may not be fully knowledgeable in 
all facets of surface mine inspections or state and federal environmental standards.  
 



· As a condition of approval for a local permit for a silica sand project (mine, 
processing, and/ or transload facility), the LGU shall reserve the right to go on and 
inspect the subject property, at the discretion of the LGU. 



· It is recommended that an LGU should make, at a minimum, annual inspections. 
· Per Minnesota Statute 471.59 (Joint Exercise of Powers): “Two or more 



governmental units, by agreement entered into through action of their governing 
bodies, may jointly or cooperatively exercise any power common to the contracting 
parties or any similar powers, including those which are the same except for the 
territorial limits within which they may be exercised. The agreement may provide for 
the exercise of such powers by one or more of the participating governmental units on 
behalf of the other participating units.” 



· LGUs should consider implementing corrective action plans and/or requirements 
within local permits to ensure silica sand facilities correct the noncompliance 
identified by the LGU as a result of an inspection. The corrective actions are intended 
to bring a silica sand facility back into compliance with local permit requirements. 



· If an LGU does not have the staff or expertise to conduct mine site inspections, hiring 
of third party consultants at the expense of the applicant is recommended. 



 
 
PRE-INSPECTION: Prior to conducting the inspection, the inspector should contact the mine 
operator, owner, or agent and schedule a time for the inspection. Also, contact or invite State 
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regulators for joint inspection if site requires. It is important that a representative who is 
knowledgeable about the mine’s operations be present during the inspection.  
 



· Pre-inspection work-up should take note of any previously documented deficiencies or 
violations and determine the operation’s current state with respect to any remedial actions 
or timetables to correct the deficiencies or violations. 



· Thoroughly review the reclamation plan. Pay special attention to maps, figures, cross-
sections, and schematics. Review any conditions of approval that may have been imposed 
during the permitting process that relate to reclamation/operation activities. The local 
permit may specify requirements to which the mine must adhere during its operations. 



· Thoroughly review the current financial assurance and amount. Determine if the financial 
assurance is still in effect, completed correctly on the approved form, or if is to expire. If 
either the financial assurance amount or the financial assurance instrument is not current 
(i.e. out of date or does not address all reclamation plan issues, has not been updated, is 
incorrect), note the areas of inadequacy and include them as possible deficiencies in final 
inspection report. 



· Obtain a recent base map or aerial photograph of the mine/facility site showing the site’s 
facilities for ease in mapping the conditions observed during the actual inspection. 
 



Paleozoic Plateau 
 
· Thoroughly review location of any known springs, sink holes, seeps within 1 mile of site 



location (Karst Features Map is available on DNR Data Deli). 
 
MINE/FACILITY INSPECTION: During the conduct of the site inspection, it is 
recommended that the operator, mine manager, or operator’s representative that is familiar with 
the mine site and activities accompany the inspector. As the inspection proceeds, the inspector 
should ask questions about any activities that the inspector believes may not be incompliance 
with the local permit, or that appear to be new from the previous year’s operations. 
 



· Prior to commencing the mine/facility inspection, the inspector should meet with the 
operator/representative at the site. 



o Introduce members of the inspection party. 
o Explain the purpose and scope of the inspection 
o Review safety requirements with the operator or safety officer of that 



mine/facility. 
o Ask the operator for information on the mine/facility current activities (i.e. is the 



site idle, currently mining, is blasting to take place, are trucks operating, is sand 
being processed, etc.) Ask about any safety concerns about which the inspector 
needs to be aware. 



· During the inspection, the following items should be observed and described.  
o Any inconsistencies with the requirements of the reclamation plan and other plans 



referenced within the Conditional Use Permit. 
o Photographs and physical measurements of the site and its features should be 



obtained to document findings and the condition and appearance of the mine site, 
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especially any conditions that preclude reclamation of the site in accordance with 
the approved reclamation requirements. 



o Describe location, including UTM or latitude and longitude from GPS. 
o Describe mine inspection activity, who was present, areas observed and why, and 



any areas that were not allowed to be observed if applicable (i.e. an area prepared 
for blasting). 



o Describe and inspect restrictions to public access to the site (e.g. gate, fences, 
warning signs) as specified by the local permit. 



o Observe and describe the current mining operation/facility and mineral product(s). 
Identify any unique or relevant sand extraction, processing, or storage 
characteristics that are not described in the reclamation plan and other plans 
referenced with the local permit. 



o Observe and visually describe stability of any cut or fill slopes within a mine. 
Note the current slope configuration and conditions (e.g. are slopes clean or 
vegetated, do they have erosion rills or gullies, are slumps or slides apparent, 
etc.); do the slopes appear to be at the correct angles and heights as prescribed in 
the reclamation plan or Conditions of Approval; are the slopes supposed to be 
benched at specific intervals; what is the condition of the inter-bench slope 
stability?  Based on the observed condition of the slope, should a licensed 
geologist or engineer be consulted to assess the long term stability of the slope; 
that is, might the present condition of the slope indicate that its approved final 
design as called for in the reclamation plan may not be achievable? 



o Observe and describe the condition, configuration, and characteristics of any mine 
waste piles and/or tailings piles. 



o Observe berms of ponds; take note of any seeps from berms. Measure or note the 
freeboard of ponds and. Look for regrading activities.  



o Observe and describe the activities for soil salvaging and stockpiling for future 
reclamation operations. Determine if the stockpiled soil is protected from erosive 
actions. 



o Observe and describe any reclamation activities that are concurrent with mining. 
Are these actions described as part of the phased reclamation activities in the 
reclamation plan or conditions of the local permit? Inquire as to the extent of any 
reclamation actions that are proposed for the coming year. Do any of the areas 
designated in the reclamation plan require unique protection or special attentions, 
such as to prevent adverse impacts to state-listed endangered or threatened 
species? 



o Determine if any backfilling of an excavation or creation of a fill slope has 
occurred. Determine if the filling activities require engineering designs or 
specifications or permits as described in the approved reclamation plan. 



o Observe and describe any active revegetation pilot programs. Note if the 
revegetation programs are in accordance with the requirements of the reclamation 
plan, and if monitoring is occurring. Request copies of any monitoring data. 



o Observe and describe any natural occurring revegetation. Observe the presence of 
invasive species that is inconsistent with the approved reclamation plan.  



o Observe and describe any sedimentation basins that will be left in place that are 
out of compliance with the reclamation plan. 
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o Determine if previously cited deficiencies or violations have been corrected, 
partially corrected, or not addressed by the operator. It is recommended that the 
operator be informed of the inspector’s determination regarding the status of 
previously cited deficiencies or violation during the inspection. 



o Determine if the observed operation and the physical condition of the mine site 
are in accordance with the requirements contained in the approved local permit. If 
new deficiencies or violations are observed, these should be documented and 
called to the attention of the operator during the inspection routine. 



o Determine if the financial assurance equates to the actual physical site conditions. 
Consider if the current financial assurance amount is adequate to the complete 
reclamation of the entire site if mining activities ceased operation at any time 
within the coming year. Determine if the financial assurance amount would 
adequately cover the remediation of any deficiencies or violations noted during 
the current inspection. 



o Are there any other observed and documented conditions that are related to 
another regulatory agency, such as some form of contamination or pollution? If 
so, report to appropriate State agency. 



o Sketch the mine’s current development and mine/facility conditions on a base 
map or form with annotations of findings. 



· Following the completion of the inspection tour, the inspector should review the results 
and findings of the inspection with the operator or the operator’s representative, and any 
lead agency personnel in attendance. 
 



Paleozoic Plateau 
· Ask mine/facility operator or representative of any sudden drainage of stormwater 



retention or settling ponds/basins. 
· Look for channeling of water and development of new sinkholes or collapse features. 



 
POST-INSPECTION: This section specifies the steps necessary to secure the inspection 
information and prepare an inspection report for distribution. 



· Process and evaluate field inspection information. 
· If possible, map mine information using GIS base map and plot location of photos. If GIS 



is not available, prepare a map from available database sources and other document file 
information. 



· Download or process pictures and prepare annotated photos (date, location, photo 
reference, and description of view). 



· Review field data and notes. Compile an inspection report consisting of a Summary of 
Observations, Conclusions, and Recommendations. The report should include any 
conversations with the mine/facility operator or other local/state agency personnel on site 
during the inspection activities. Include a list of conclusions regarding the conformance 
of the mine operations with its local permit, reclamation plan and other reference plans 
within the permit, and adequacy of financial assurance. 



· Recommendations for proposed actions to correct observed deficiencies or violations 
should be made in the Summary. The recommendations may relate to proposed actions to 
be taken by the operator, or to further inspection activities by specialists. The 
recommendations may include the use of a licensed geologist or engineer to more 
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thoroughly evaluate suspected problems dealing with slope stability issues or other 
geological or engineering issues, the use of botanists to investigate revegetation issues, 
and the use of any other specialists where the scope of concern may be outside the 
inspector’s particular expertise. 



 
 
References 
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DRAFT  December 13, 2013  DRAFT 



 DRAFT DECEMBER 2013 page 107 
 



 
 
E. Considerations for Setbacks and Buffers  
 
 
Setbacks and buffers by themselves are by no means the only way to protect surrounding land 
uses from potential impacts of silica sand mining, processing, and transportation.  Consequently, 
it is not recommended that setbacks and buffers be relied upon as the primary method of 
protecting nearby land uses or natural features.  Additional data and time, thorough and robust 
land-use planning, and implementation through zoning districts, is perhaps the best way to 
ensure compatibility of land uses.  Environmental review can also be used to ensure proper 
identification and mitigation of impacts.  And finally, comprehensive mine planning and 
environmental monitoring may also provide the necessary information to move a project 
forward.  Other sections of this document provide guidance on assessing, avoiding, minimizing, 
and mitigating adverse impacts associated with silica sand projects.   
 
Where setbacks are required, it is assumed that they are for allowable land uses (permitted 
outright or subject to a discretionary approval); that is, there is an underlying assumption that the 
proposed land use is not prohibited.  However, there are scenarios where a setback results in the 
severe restriction or prohibition of silica sand projects.  If restrictions or prohibitions on silica 
sand projects are what are desired by the LGU for local reasons, other methods such as zoning or 
ordinance development can more effectively meet this objective. 
 
The terms “setback” and “buffer,” for the purposes of this document, have the following 
meanings: 
 



· Setback: a required minimum distance between a proposed land-use feature and an 
existing (human-made) land-use or natural feature. 



· Buffer: a strip of land containing vegetation, fencing, berming, or other construction. 
 
It is important to note that this section includes eleven subsection topics that vary in several ways 
from potential impact concerns, region considerations, feature characteristics and regulatory 
processes.  For example, pertaining to the section on Residential Land Uses; setbacks, land use 
and development are not governed by existing state regulations (statutes or rules) but are locally 
controlled under authority of state planning and zoning enabling laws (MS Chapters 394 and 
462).  Consequently, recommendations in these subsections concentrate on considerations, 
implications and discussion on setback ranges on both established setbacks and example ones.  
For other subsection topics such as Calcareous Fens in which standards and criteria are already 
identified in state statute, recommendations concentrate on how to work with state agencies as 
decisions are being made at the local level. 
 
For setbacks and buffers from proposed silica sand operations to surrounding land uses, 
determining setbacks and buffers is a matter of local discretion.  General considerations are 
provided to help guide local government decision-making.   
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· Setbacks for silica sand projects can be established in land-use regulations, applicable 
across an entire jurisdiction or zoning district (rather than determined on a case-by-case 
basis).  As project components may vary widely from one project the next, the setback 
may want to be considered a minimum that may be increased as needed.  To allow for 
setback adjustments, LGUs would want to include a provision that would allow the 
setback to be adjusted through the discretionary approval of local permitting outside of 
land-use regulations.   
 



· Setbacks and buffers for silica sand projects may be determined on a case-by-case, site-
specific basis, and required through a discretionary land-use approval, such as a 
conditional use permit.  
 



· Where a setback is intended to protect a land use (human use of land—residences, 
churches, schools, offices, etc.—as opposed to natural or historical feature, such as lakes, 
bluffs, burial site, etc.), setbacks from property lines provide more consistent separation 
than setbacks between the uses themselves.  
 



· In cases of natural features or historical features, such as water bodies and burial sites, 
setbacks between natural and historic features are recommended to be from the feature 
itself (rather than from property lines).  However, setback to property lines may be 
appropriate where the feature is included as part of a larger natural or historic 
property(ies) that serves additional purposes, such as a state park or historic districts.  
 



· Another tool for consideration is limiting mining to “overlay districts” within a 
jurisdiction.  Mining overlay districts serve the following functions: 



a. Preserves land where mining is not an appropriate land use. 
b. Allows mining in areas of compatible land uses or within areas of low population 



density. 
c. Concentrates mining to a given area and allows for the development of 



appropriate infrastructure to support mining. 
d. Informs incoming landowners and residents that mining will be occurring within 



an area.  This helps prevent and mitigate future land use conflict. 
e. Mining overlay districts are temporary land uses.  Upon cession of mining and 



reclamation, land use can serve other functions for the community. 
· In situations where a proposed project is located near or across differing jurisdictional 



areas, LGUs are encouraged to work together to determine the best course of action when 
considering setbacks (which may differ between the jurisdictions) and the land use for 
which they are being considered (human use of land and natural features). 
 



Determining Setbacks 
 



Determining the appropriate jurisdiction-wide or zoning district-wide setback can be 
challenging. A small setback may not adequately protect land uses.  A large setback may restrict 
allowable uses to a greater degree than the LGU intends.  Ultimately, the setback determination 
may reflect a compromise between objectives.   
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The potential impacts of a proposed project, from which a setback is intended to protect, can 
vary widely.  Potential impacts can vary according to the project scale, proposed components and 
characteristics of the project, project location and site characteristics, and land uses and character 
of the larger surrounding area.   
 
To get an idea how large a setback might have to be protective in most instances, local 
governments may wish to review previous sections of this document and consult with experts for 
professional opinion on what are estimated maximum extents of potential impacts, such as the 
maximum extent of a shock wave from blasting. 
 
As mentioned above, where setbacks are required, they are assumed to be required for allowable 
uses.  The effect of setbacks on the use of land is illustrated in Figures 1a through 1d.  
Increasingly large setbacks from property lines limit the amount of area for development.  The 
example demonstrated in Figure 1d depicts that on a quarter-section of land (a 160 acre parcel); a 
setback from a property line of 1,000 feet would limit development to nine acres.  A setback on 
the same size parcel in excess of 1,320 feet (i.e., ¼ mile) would preclude any silica sand 
development on the property.  
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Figures 1a, 1b, 1c and 1d.  Illustration of effects of increasing setbacks from property lines on development area of 
quarter-section of land (a 160-acre parcel). 



 
Similarly, as illustrated in Figure 2 using a 40-acre parcel and applying a 300-foot setback from a 
property line would limit the development to 12 acres.   
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Figure 2. Conceptual map displaying the 40-acre property and 300-foot setbacks from property lines (yellow), and 
remaining 30% of the total property area that is able to be mined (blue).  



 
The table below provides setback from property line and property acreage examples.  
 
 For quarter-quarter sections (40 acres) 
Setback from property line 100 200 300 500 600 1000 
Net area in acres 28.80 19.43 11.90 2.35 0.33 0.00 
Percentage remaining 72% 49% 30% 6% 1% 0% 
 
For quarter sections (160 acres) 
Setback from property line 100 200 300 500 600 1000 
Net area in acres 136.68 115.19 95.54 61.74 47.60 9.40 
Percentage remaining 85% 72% 60% 39% 30% 6% 
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Consequently, local governments may wish to consider: 
· What are the ranges of parcels that are likely candidates for silica sand development, and 



what would be the effect on development area of alternative property-line setback 
dimensions (see Figures1a-1d and 2)? 



· What are the effects on development area of alternative setback dimensions from houses 
(see Figure 3)? 



· What are the types of development the setback will be applied to, i.e. silica sand mining, 
processing and/or transload facilities? 



 
It should be noted that the effect on development is different for localized land uses (such as 
residential zoning districts, or natural features, such as streams) compared with widely dispersed 
land uses (such as residences in an agricultural zoning district or otherwise rural area).  A large 
setback from a localized land-use or natural feature will not affect development area across entire 
jurisdictions or districts in the same way as setbacks from dispersed land uses. 



 
Designing Buffers 
 
Buffers for protecting land uses differ in function from buffers to protect natural features.  
Vegetative buffers between land uses and natural features are generally meant to slow and filter 
runoff, to lessen the impact of light and noise on wildlife, and to visually screen recreational 
uses. 
 
Buffers between proposed silica sand projects and land uses can only be effectively designed on 
a case-by-case, site-specific basis due to variation in topography, project characteristics, and 
setting.   
 
Consequently, subsections below do not necessarily provide specific guidance on buffers for 
land uses.  It should be noted however, that an LGU can make buffers a general design 
requirement in the Operations Plan as part of the local application.  The following points should 
be considered when designing buffers for land uses: 
 



· Vegetative buffers (trees and shrubs primarily) can be effective for softening visual 
impacts of an adjacent land use, can be moderately effective for blocking or softening 
light, and have been found to be largely ineffective for blocking or softening sound (noise 
impacts).  To be effective in blocking or softening light impacts, vegetation needs to be 
sufficiently dense (either through buffer width, density of plantings, or a combination of 
the two), needs to be evergreen to provide screening in winter months, needs to be 
sufficiently high (which depends on the site and project characteristics).  Foliage also 
may need to extend to the ground (i.e., shrubs or evergreen trees). 
 



· If vegetative buffers are required, the ability to successfully establish and maintain them 
needs to be considered and addressed in permit conditions. 



 
· Solid fence or berms can be effective in reducing noise and light impacts.  Again, site and 



project-specific factors will dictate specifications such as positioning height, materials, 
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etc.  Aesthetics (visual impacts) of the solid fence or berm itself may also need to be 
considered and addressed, such as through use of landscaping. 
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E.1. Residential Land Uses 
 
 
While this section applies to residential land uses, these concepts can also be applied to other 
land uses that are not compatible with silica sand projects such as schools, hospitals, and 
churches. 
 
 



a. Description of Silica Sand Project Concerns 
 
Silica sand mining, processing, and transload pose potential air quality (silica dust), noise, light, 
visual, vibration and stormwater runoff or impacts as described elsewhere in this document. 
 
In general, potential negative impacts to residential properties do not differ between the 
Paleozoic Plateau and the Minnesota River Valley.  However, local land uses vary and should be 
contemplated as part of the process. 
 
  



b. Narrative Description and Background Information 
 
It is recommended that setbacks are determined using the considerations discussed in the 
introductory portion of this section. If a setback is established through land-use regulations, it 
should be considered a minimum in which an LGU may want to add a provision that allows the 
setback to be increased through the discretionary approval of local permitting.  This would allow 
for the consideration of a specific proposed project component(s) in which an LGU may want to 
adjust the setback more or less.  Local land uses, residential density, project scale, proposed 
components and characteristics of the project and project location are all factors to consider.  
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LGUs may want to consider establishing larger setbacks from cities and residential zoning 
districts, and should consider avoiding the establishment of residential zoning districts near 
existing mining operations. 
 
Where a setback is intended to protect a land use (human use of land—residences, churches, 
schools, offices, etc.—as opposed to natural or historical feature, such as lakes, bluffs, burial site, 
etc.), setbacks from property lines provide more consistent separation than setbacks between the 
uses themselves. This is because human uses of land change much more quickly over time than 
natural features. For example, a 1,000-foot setback from a mine to a house that is 800 feet from 
the property line does not protect the landowner who planned to build a new house closer to the 
property line. Similarly, the setback from the house to the mine may not recognize outdoor 
activities on the residential property—a garden or a patio for example—that might also be 
impacted by a proposed silica sand project. For these reasons, generally, setbacks from land uses 
such as residences are generally recommended to be measured from the property line, rather than 
from the land-use feature (e.g., dwelling). 
 
As mentioned above, a general recommendation is to establish a setback from the property line, 
rather than from the land-use feature itself (e.g., from houses).  However, there may be instances 
in which certain uses, such as residences, are closer to their property lines than is typical in the 
zoning district.  In such instances, while the setback from property lines might provide adequate 
protection in the majority of cases, the dimension may not be adequately protective of the 
exceptions.  A solution is to overlay setbacks from property lines with setbacks from land uses 
(such as from houses).  When that is done, the greater of the two setbacks (from the property line 
or from the land use) applies.  In Figure 1, a 200-foot setback from property lines is shown with 
an overlay of a 500-foot setback from residences.  The house in the upper right is 300 feet from 
its property line, so a 200-foot setback provides a 500-foot separation (presumably most 
residences in the area are 300 feet or more from property lines, making the 200-foot setback 
from property lines adequate to provide a 500-foot separation in most instances).  The house in 
the lower left, however, is atypically close to its property line, at 100 feet.  The overlain 500-foot 
setback from the house provides an additional 200 feet of separation. 
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Figure 1. Diagram showing developable area boundary for silica sand activities where 200-foot setbacks are 
required from the property lines or 500-foot setbacks are required from existing dwellings, whichever is greater. 



Higher densities pose additional constraints to proposed projects when considering overlaying 
multiple property setbacks.  Figure 2 illustrates that as setbacks from houses approach the width 
of the typical parcel of land in the area, the amount of land available for development is 
diminished to where it is ultimately precluded. This is because the circles created by the setbacks 
tend toward touching or overlapping, leaving little room in between.   
 



 
 



Figure 2. Conceptual map displaying a 160-acre parcel with 1,000-foot setbacks drawn around surrounding dwellings.  
Note the limited area between the circles. 
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Pertaining to silica sand projects, some LGUs have already established setbacks for residences or 
residential districts.  Established setbacks include both those set from property lines and those 
from residences or residential districts.  In response to a request from the EQB for consideration 
in the production of this document, LGUs reported the following ranges of setbacks (in feet) in 
local regulations: 
 



Paleozoic Plateau 
12 LGUs responding 
(also see columns labeled 
“N=” for number providing 
data) 



from Property 
Lines (in feet) 



 from Residences or 
Residential Districts 
(in feet) 



 



 Smallest Largest N= Smallest Largest N= 
Mines 20 50 6 1,000 2,000 5 
Processing 20 50 5 500 1,500 3 
Trans-Load 20 50 5 500 1,500 3 



 
Minnesota River Valley 
3 LGUs responding 
(also see columns labeled 
“N=” for number providing 
data) 



from Property 
Lines (in feet) 



 from Residences or 
Residential Districts 
(in feet) 



 



 Smallest Largest N= Smallest Largest N= 
Mines 30 50 3 200 500 3 
Processing 50 100 3 200 500 3 
Trans-Load 30 50 3 200 200 2 



 
Other Areas in Minnesota 
8 LGUs responding 
(also see columns labeled 
“N=” for number providing 
data) 



from Property 
Lines (in feet) 



 from Residences or 
Residential Districts 
(in feet) 



 



 Smallest Largest N= Smallest Largest N= 
Mines 50 50 1 no data no data 0 
Processing 50 50 1 no data no data 0 
Trans-Load 50 50 1 no data no data 0 



 
All LGUs Surveyed 
Total 18 LGUs responding 
(also see columns labeled 
“N=” for number providing 
data) 



from Property 
Lines (in feet) 



 from Residences or 
Residential Districts 
(in feet) 



 



 Smallest Largest N= Smallest Largest N= 
Mines 20 50 10 200 2000 8 
Processing 20 100 9 200 1500 6 
Trans-Load 20 50 9 200 1500 5 
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c. List of Silica Sand Project Potential Impacts 



 
These impacts do not vary between the Minnesota River Valley and the Paleozoic Plateau. 
 



· Air quality (silica dust) 
· Noise 
· Light 
· Visual 
· Stormwater runoff 
· Vibration 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 



1. Minimum setbacks in land-use regulations can be used to provide a base level of 
protection to neighboring residences.  However, the specifics of the project and the site 
need to be considered and setbacks are more effectively determined on a project-specific 
basis. 



2. Setbacks from property lines provide a more consistent separation than setbacks from 
residential dwellings. 



3. Setbacks from residential structures may offer additional distance between residents and 
a given land use. 



4. A setback from residential land uses is often a compromise between objectives: the 
greater protection offered by a large setback, and the lesser restriction upon allowable 
uses offered by a small setback.  Factors regarding protection and effect on allowable 
land use should both be considered by LGUs. 



5. Larger setbacks are recommended from cities and residential zoning districts, and LGUs 
should consider avoiding the establishment of residential zoning districts near existing 
mining operations. 



6. In all recommendations above, where a proposed project is located near or across 
differing jurisdictional areas, LGUs are encouraged to work together to determine the 
best course of action when considering setbacks and the land use for which they are being 
considered. 



 
 
 



 
E.2. Streets, Roads and Highways 



 
 



a. Description of Silica Sand Project Concerns 
 
Potential impacts to streets, roads, and highways from silica sand projects include silica sand 
(including dust), noise, light, visual, vibration, and stormwater runoff.  Transportation relating to 
silica sand projects may impact roads by causing incursions into the road structure itself, 
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including cuts, fills, bridges and approaches, signal and support installations, shoulder uses, and 
etc.  The proximity of silica sand projects to parkways, scenic byways, and designated trails can 
adversely impact natural, recreational, cultural, or scenic resources that are in the vicinity. 



 
  
b. Narrative Description and Background Information 



 
Impacts from silica sand (tracking of silica dust and mud), noise, light, visual, stormwater runoff 
are discussed in other subsections of this document and may be best addressed through local 
permitting and regulations.   
 
Potential incursions into the road structure itself, including cuts, fills, bridges and approaches, 
signal and support installations, shoulder uses, and etc.  The engineered structure of a heavy duty 
road depends on the underlying geology of the land, slopes of fill material, drainage, and 
constructed facilities (bridges, abutments, retaining walls, tunnels, rest areas, dedicated use 
shoulder such as bus lanes, turnouts, passing, recreational, etc.). The road structure needs to be 
adequately separated from excavations for mines, new ponds, and other construction to protect 
structure and safety. 
 
Several LGUs have already established setbacks for streets, roads, and/or highways.  It may be 
useful for LGUs to consider setbacks for silica sand activities that other LGUs have established.  
In response to a request from the EQB for consideration in the production of this document, 
LGUs reported the following ranges of setbacks (in feet): 
 
 



Paleozoic Plateau 
12 LGUs responding Smallest Largest 
From Streets 30 30 
From Township Roads 70 95 
From County Roads 45 100 
From State Highway 100 100 



 
Minnesota River 
3 LGUs responding Smallest Largest 
From Streets no data no data 
From Township Roads no data no data 
From County Roads 30 100 
From State Highway no data no data 



 
Other Areas in Minnesota 
3 LGUs responding Smallest Largest 
From Streets no data no data 
From Township Roads no data no data 
From County Roads 50 50 
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From State Highway no data no data 



 
All LGUs Surveyed 
Total 18 LGUs responding Smallest Largest 
From Streets 30 30 
From Township Roads 70 95 
From County Roads 30 100 
From State Highway 100 100 



 
A jurisdictional-wide setback could be adopted as detailed above, but LGUs may want to 
consider the option to deal with concerns on a project-specific basis, with mitigation established 
through a discretionary local permit.   
 
 



c. List of Silica Sand Project Potential Impacts 
 
Potential impacts listed are applicable to both the Minnesota River Valley and the Paleozoic 
Plateau. 
 



· Air quality (silica dust), noise, light, visual, vibration and water (runoff) impacts to users 
of streets, roads, and highways 



· Incursions into the road structure 
· Impacts to intrinsic qualities of parkways, scenic byways, and designated trails 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 



· Setbacks from transportation rights-of-way should be determined based on specified 
scope of facility, geology of land underlying the road or railroad, and presence of 
ancillary facilities including yards, shops, rest areas, pull-outs, and other extensions. 



· A jurisdictional-wide setback could be adopted as detailed above, but LGUs may want to 
consider the option to deal with concerns on a project-specific basis, with mitigation 
established through a discretionary local permit.   



· Parkways, scenic byways, and designated trails should be identified in permit 
applications.  Impacts to intrinsic qualities (intrinsic qualities include natural, cultural, 
recreational, and scenic) of such roadways, and mitigation measures should be identified 
and clearly described.  Consultation with MnDOT prior to filing permits applications is 
strongly recommended. 



 
 
 
E.3. Ordinary High Water Level (OHWL) of Public Waters and Shorelands 



 
 



a.  Description of Silica Sand Project Concerns 
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The Ordinary High Water Level (OHWL) is a dynamic area of high biodiversity and 
ecological function.  Silica sand mining, processing, stockpiling and transload have the potential 
to remove vegetative cover, disturb soils, reconfigure topography, change surface water runoff 
and modify groundwater hydrology.  This can lead to long-term fundamental changes to the land 
in the vicinity of the mining activity, especially in sensitive riparian areas such as Minnesota 
Public Waters and Public Waters Wetlands shoreland areas.  
 
 



b. Narrative Description and Background Information 
 
The Ordinary High Water Level (OHWL) is a reference point that defines the DNR's regulatory 
authority over development projects that will alter the course, current, or cross section of Public 
Waters.  Public Waters (and Public Water Wetlands) are designated lakes, wetlands, and 
watercourses over which the DNR has regulatory jurisdiction (MS 106G005 Subd. 15).  Project 
proponents must apply to the DNR for a Public Waters Work Permit for most development 
projects located below the OHWL. Upon review of the permit application information, along 
with comments received from DNR and LGU, the DNR Commissioner may authorize, deny, or 
limit a project through the addition of conditions.  If a Public Water Work Permit is required, the 
permit must be obtained prior to commencement of the project. 
 
For lakes and wetlands, the OHWL is the highest water level that has been maintained for a 
sufficient period of time to leave evidence upon the landscape.  The OHWL is commonly that 
point where the natural vegetation changes from predominately aquatic to predominantly 
terrestrial (See Figure 1).  For watercourses, the OHWL is the elevation of the top of the bank of 
the channel.  For reservoirs and flowages, the OHWL is the operating elevation of the normal 
summer pool.  These guidelines apply to Public Waters as defined in Minnesota Statutes, Section 
103G.005, subdivisions 15 and 18, which have been inventoried by the Commissioner according 
to Minnesota Statutes, Section 103G.201.  
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Figure depicting vegetation transitions between upland and the OHWL. 



 
 
Shoreland Management Program  
 
The OHWL is used by local units of government as a reference point to determine the Minnesota 
Shoreland Management Program’s waterward district boundary.  It is used as a reference point 
from which to measure structural setbacks from water bodies and watercourses named in the 
ordinance.  
 
The regulatory purpose of the shoreland development authority is contained in Minnesota Statute 
103F.201: 
 
103F.201 REGULATORY PURPOSE OF SHORELAND DEVELOPMENT. 
To promote the policies in section 103A.201 and chapter 116, it is in the interest of the public 
health, safety, and welfare to:  



(1) Provide guidance for the wise development of shorelands of public waters and thus   
   preserves and enhance the quality of surface waters; 



(2) Preserve the economic and natural environmental values of shorelands; and 
(3) Provide for the wise use of water and related land resources of the state. 



 
The Shoreland Management Program (Program) provides the backbone of statewide standards 
that local governmental units must adopt into their own land use controls to provide for the 
orderly development and protection of Minnesota's shorelands - both rivers and lakes.  The 
Program’s standards and criteria are intended to preserve and enhance the quality of surface 
waters, conserve the economic and natural environmental values of shorelands, and provide for 
the wise use of water and related land resources of the state.  Specific goals include the 
preservation of natural riparian vegetative, near shore bluff protections, conservation of open 
space, reduction of surface water runoff, and protection of near-shore fish and wildlife habitat.  
In addition, the Program helps to protect water resources from sewage, chemical and sediment 
pollution associated with construction storm water runoff, agriculture runoff and other 
hydrologic changes related to riparian development.  
 
For counties, the “shoreland district” applies to all public waters basins 25 acres or larger.  The 
shoreland district includes all land within 1,000 feet of a lake’s OHWL.  On rivers and streams 
having a drainage area of 2 square miles or greater, the shoreland district extends 300 feet from 
the OHWL, which is usually the top of the streambank.  The shoreland district can expand 
beyond 300 feet when it is part of a designated floodplain as identified by a Federal Emergency 
Management Agency Flood Insurance Study (FIS).  
 
The DNR established minimum statewide standards in the 1970 shoreland rules for land 
development within the shoreland district. In 1973, the legislature amended the Shoreland 
Management Act to include municipalities. Within cities, the shoreland district can include 
basins as small as 10 acres.  Municipal shoreland management standards were established in 
1976.  At that time, DNR Waters (now DNR Ecological and Water Resources Division) began to 
identify and notify cities on the need to adopt the standards into their local zoning ordinances.  





https://www.revisor.mn.gov/statutes?id=103A.201#stat.103A.201
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The existing Shoreland Management rules provide some level of protection to shorelands.  Rule 
6120.3200, Subp. 4, allows for “Extractive use” as a conditional use in most lake and river 
classes and districts in the shoreland district.  The standards for extractive uses are found in Rule 
6120.3300, Subp. 9: 
 



Subp. 9. Extractive use standards. Processing machinery must be located consistent 
with setback standards for structures from ordinary high water levels of public waters and 
from bluffs.  An extractive use site development and restoration plan must be developed, 
approved by the local government, and followed over the course of operation of the site.  
The plan must address dust, noise, possible pollutant discharges, hours and duration of 
operation, and anticipated vegetation and topographic alterations.  It must also identify 
actions to be taken during operation to mitigate adverse environmental impacts, 
particularly erosion, and must clearly explain how the site will be rehabilitated after 
extractive activities end. 



 
In addition, shoreland alterations are regulated under 6120.3300, Subp. 4, which states that 
“Alterations of vegetation and topography must be controlled by local governments to prevent 
erosion into public waters, fix nutrients, preserve shoreland aesthetics, preserve historic values, 
prevent bank slumping, and protect fish and wildlife habitat.”  It also prohibits intensive 
vegetation clearing within the shore impact zones (land located between the OHWL and line 
parallel to a setback of 50% of the structure setback), bluff impact zones (the bluff and land 
located within 20 feet from the top of the bluff), and on steep slopes (land were agricultural 
activity or development is either not recommended or described poorly suited due to slope 
steepness and soil characteristics). 
 
The shoreland rules are administered through local zoning ordinances which may be stricter than 
statewide standards.  Not all local units of government have adopted shoreland ordinances.  
State-wide minimum shoreland standards were last updated in 1989.  The DNR led a highly 
participatory public process to update the shoreland rules in 2009 and 2010.  In 2010, the DNR 
submitted draft standards to the Governor for approval.  The Governor returned the draft 
standards for further work and the DNR’s rulemaking authority lapsed. 
 
In a recent survey of LGUs, 67% (10 of 15 respondents) of the participants had established an 
OHWL setback in their ordinances. The setbacks ranged from 25 to 300 feet. The other 33% of 
participants (5 of 15 respondents) either had no setback or deemed the question not applicable to 
their ordinances. 
 
 



c. List of Silica Sand Project Potential Impacts 
 
Potential impacts are similar for both geographic regions. 
 



· Degradation or loss of fish and wildlife habitat 
· Loss of open space 
· Increase in runoff 
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· Increase in water pollution 
· Loss of springs and seeps 
· Loss of wildlife migration corridors 
· Loss of fish spawning opportunities 
· Loss of future alternative riparian use or development 
· Loss of landscape aesthetics 
· Reduction in riparian property values 
· Reduction in recreational use and enjoyment  
· Additional hydrologic changes 
· Degradation of trout habitat 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
In order to protect Public Waters, Public Water Wetlands and sensitive shoreland areas from 
potentially negative impacts associated with silica sand mining and related activities in proximity 
to the OHWL, the following actions could be considered by LGUs in both the Paleozoic Plateau 
and Minnesota River Valley: 
 



1. Provide written comments to the DNR Area Hydrologist on all Public Waters Work 
Permit applications associated with silica sand mining, processing, stockpiling or 
transloading. 



2. For LGUs with an existing shoreland ordinance, follow established state process to 
amend the ordinance to further restrict silica sand mining, processing, stockpiling and 
transloading. Options include: 
· Option 1: prohibit all silica sand mining activities within shore and bluff impact zones 



and on steep slopes, or 
· Option 2: prohibit all silica sand mining activities within shore and bluff impact 



zones, within the required setbacks for structures from the OHWL and top of bluff, as 
well as on steep slopes (as defined through the shoreland ordinance), or 



· Option 3: prohibit all silica sand mining activities within entire shoreland district. 
3. For communities without an existing shoreland ordinance, adopt a shoreland ordinance 



following the state’s model ordinance and established process.  The ordinance may 
include further restriction of silica sand mining, processing, stockpiling and transloading 
as outlined in the options above in 2. 
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http://www.dnr.state.mn.us/waters/surfacewater_section/hydrographics/ohw.html 
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Shoreland Management Program  
State Statute:  103F.201– 103F.227 SHORELAND DEVELOPMENT 



            116. POLLUTION CONTROL AGENCY 
                        103A. WATER POLICY AND INFORMATION 
Minnesota Rules:  6120.2500 – 6120.3900 SHORELAND MANAGEMENT 
    
DNR web page: 
http://www.dnr.state.mn.us/waters/watermgmt_section/shoreland/index.html 
 
 
 
E.4. Bluffs 



 
 



a. Description of Silica Sand Project Concerns 
 
Bluffs are a definitive landscape feature in Southeast Minnesota but can also be found along the 
Minnesota River Valley.  Silica sand mining activities have the potential to substantially and 
permanently modify the landscape by removing bluffs or portions of bluffs.  
 
In the Paleozoic Platuea, bluffs are targeted for silica sand mining.  Silica sand mining in the 
Minnesota River Valley is currently focused on old river terraces.  The river terraces are 
positioned between the modern day floodplain and the bluffs that mark the outer margin of the 
ancient River Warren floodplain.  It is likely that silica sand mining will continue to target the 
terraces because they offer relatively easy access to the Jordan Sandstone.  
 
 



b. Narrative Description and Background Information 
 
The distinctive, high relief landscape located in portions of southeast Minnesota, western 
Wisconsin, northeast Iowa and northwest Illinois is often referred to as the Driftless Area.  In 
Minnesota, the area is generally referred to as the Bluffland Landscape. Officially, the DNR 
classifies this area as the Paleozoic Plateau Ecological Section.  The DNR further differentiates 
the landscape by breaking the Paleozoic Plateau into two Ecological Subsections; namely the 
Blufflands Subsection and the Rochester Plateau Subsection. 
 
 





http://www.dnr.state.mn.us/waters/watermgmt_section/shoreland/index.html
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The Blufflands and Rochester Plateau Subsections were not covered by glacial ice during the 
most recent Wisconsin glacial period so water and wind have sculpted the Paleozoic rocks for 
many thousands of years.  This extensive weathering period facilitated the development of a 
mature surface water drainage pattern resulting in the landscape’s characteristically steep valleys 
and high bluffs. The bluffs contained within the Rochester Plateau Subsection tend to be formed 
by remnant, sometimes isolated, St. Peter Sandstone buttes.  
 
The Blufflands Subsection is a loess-capped plateau.  In the east, loess lies directly on bedrock. 
In the southeast, loess overlies red clayey residuum that was formed directly from weathering of 
the limestone or sandstone. Paleozoic sedimentary rocks, including the silica sand bearing Jordan 
and Wonewoc Sandstones, are exposed in steep valley walls but are generally mantled with 
colluvium or loess.  The greatest topographic relief occurs along the Mississippi River, where 
relief is up to 600 feet. 
 
The Blufflands Subsection is characterized by bluff prairies, steep bluffs, and stream valleys. 
Numerous cold-water trout streams feed major rivers such as the Root, Whitewater, Zumbro, and 
Cannon Rivers.  Most of the designated trout streams in Southeast Minnesota are located within 
the Blufflands Ecological Subsection. Rich hardwood forests grow along the river valleys, and 
river-bottom forests grow along major streams and backwaters. There are few lakes. 
 
It is known or predicted that the Blufflands Ecological Subsection contains 156 species 
designated as being in Species of Greatest Conservation Need (SGCN) – the most of all the 
subsections in Minnesota.  These SGCN include 82 species that are federally-listed or state-
listed.  In the Blufflands, nine mammal SGCN are known or predicted to occur which accounts 
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for 41% of all mammal SGCN in the state.  These numbers will be updated with the 2014 SGCN 
listing.  
 
Reptiles, amphibians, snails, mussels, and fish are special features of the Blufflands landscape, 
including timber rattlesnakes, milk snakes, paddlefish, shovelnose sturgeon, pallid shiners, 
American eels, pirate perch, skipjack herrings, and several Pleistocene snails.  In addition, the 
Blufflands provides a critical migratory corridor for forest songbirds, raptors, and waterfowl.  It 
is the most important subsection for reptiles and one of the most important subsections for 
mollusks.  It is an important area for birds such as Henslow’s sparrows, prothonotary warblers, 
red-shouldered hawks, Louisiana waterthrushes, and peregrine falcons.  It is also an important 
area for Karner blue butterflies and Blanding’s turtles. 
 
The DNR has long recognized the uniqueness and importance of the Bluffland Landscape.  
Starting in the 1990s, the DNR funded a Bluffland Landscape Coordinator position to work with 
Local Units of Government to manage growth and protect the bluffs from inappropriate 
development.  The DNR encouraged and assisted LGUs with the writing and adoption of 
Bluffland Protection Ordinances.  This was a not a state mandated land use program but a 
volunteer effort supported by DNR staff to protect the bluffs.  A number of counties and cities in 
the Paleozoic Plateau have adopted bluff protection through local ordinance.  
 
A bluff, toe and top of the bluff can be defined in ordinance as: 
 
BLUFF. A natural topographic feature such as a hill, cliff, or embankment having the following 
characteristics: 
 A. The slope rises at least twenty-five (25) feet above the toe of the bluff; and 
 B. The grade of the slope from the toe of the bluff to a point twenty-five (25) feet or 
 more above the toe of the bluff averages thirty (30) percent or greater; 
 
TOE OF THE BLUFF. The point on a bluff where there is, as visually observed, a clearly 
identifiable break in the slope, from gentler to steeper slope above.  If no break in the slope is 
apparent, the toe of the bluff shall be determined to be the lowest end of the lowest fifty (50) 
foot segment that exceeds twenty (20) percent slope. 
 
TOP OF THE BLUFF. The point on a bluff where there is, as visually observed a clearly 
identifiable break in the slope, from steeper to gentler slope above.  If no break in the slope is 
apparent, the top of the bluff shall be determined to be the highest end of the highest fifty (50) 
foot segment that exceeds twenty (20) percent slope. 
 
Protection of bluffs near Public Waters and contained within the State Shoreland Management 
Program’s shoreland district are regulated according to the standards established in the LGUs 
shoreland ordinance.  However, the majority of all bluffs in the Paleozoic Plateau and Minnesota 
River Valley are located outside of shoreland districts and therefore are not protected unless the 
LGU has adopted a bluff protection ordinance. 
 
 



c. List of Silica Sand Project Potential Impacts 
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Minnesota River Valley  



· Disturbance of bluff toe at margin of terrace 
· Loss of landscape aesthetics 
· Loss of forest and prairie habitat  
· Loss of open space 
· Increase in water pollution 
· Reduction in recreational use and enjoyment  
· Hydrologic changes, including those impacting calcareous fens 
· Loss of habitat corridors provided by steep slopes and tops of bluffs 
· Increased vulnerability to invasive species 
· Cultural resources such as burial mounds, rock shelters and caves, rock art, cultural 



landscapes, and traditional cultural properties/sacred sites 
 
Paleozoic Plateau 



· Major change to landscape 
· Loss of forest and prairie habitat  
· Loss of open space 
· Increase in water pollution 
· Loss of landscape aesthetics 
· Reduction in recreational use and enjoyment  
· Hydrologic changes including functionality of edge effect 
· Degradation of trout habitat 
· Loss of Species of Greatest Conservation Needs  
· Loss of habitat corridors provided by steep slopes and tops of bluffs 
· Increased vulnerability to invasive species 
· Cultural resources such as burial mounds, rock shelters and caves, rock art, cultural 



landscapes, and traditional cultural properties/sacred sites 
 
 



d.  Recommendations, Standards, Criteria, Considerations 
 
In order to protect the biologically important and geologically sensitive bluffs from potentially 
negative impacts associated with silica sand mining, processing, stockpiling and transportation 
activities, Paleozoic Plateau and Minnesota River Valley LGUs could consider the following 
actions:  
 
1. For LGUs with an Existing Bluffland Protection Ordinance: 
 



1. In the LGU mining ordinance, require that the applicant submit a DNR NHIS Data 
Request Form in order to determine potential impacts to rare features.  The form should 
be obtained early in project development so the NHIS Response can be provided with the 
application. *Note: A NHIS correspondence letter is valid for one year. Through project 
development (including early planning, application, environmental review and 
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permitting) it may be necessary to request an updated review from the DNR to ensure 
that all recorded rare and natural resources are incorporated in project considerations. 
· In the LGU mining ordinance, require the applicant to complete a comprehensive 



cultural resource inventory to document the presence or absence thereof on the 
project site(s) and adjacent properties. 



· To protect the integrity of the entire bluff face, prohibit silica sand mining between 
the top of the bluff and toe of the bluff. 



· Establish a horizontal setback distance from the toe of the bluff in order to further 
protect the integrity of the bluff by guarding against accelerated erosion or mass 
wasting.  A recent LGU survey found that 10 of 16 respondents had bluff protection 
in their ordinances. Bluff setbacks range from 30 to 300 feet with the larger setbacks 
providing the greater protection. 



· Establish a horizontal setback from the top of the bluff and limit the height of 
overburden and sand product stockpiling above natural grade to eliminate visual 
intrusion from State and County Highways and recreational viewscapes. Relatively 
easy to use GIS software packages are now readily available to assist in the 
completion of a site viewscape evaluation from identified vantage points.  A recent 
LGU survey indicates that for those LGUs with bluff protection in their ordinances, 
bluff setbacks range from 30 to 300 feet with the larger setbacks providing the greater 
protection. 



· To further reduce visual impacts and stabilize the mine perimeter, require the 
immediate establishment of permanent vegetation on the outside facing slope of all 
berms. 



 
2. For LGUs without an Existing Bluffland Protection Ordinance: 
 



· Adopt a bluffland ordinance similar to neighboring LGUs. 
· Include the recommendations from #1 above. 



 
 
References 
 
DNR web site: 
http://www.dnr.state.mn.us/ecs/222Lc/index.html 
 
 
 
E.5. Designated Trout Streams, Class 2A Water as Designated in the Rules 



of the Pollution Control Agency, or any Perennially Flowing Tributary 
of a Designated Trout Stream or Class 2A Water 



 
 



a. Description of Silica Sand Project Concerns  
 
Trout are very sensitive to water temperature, stream sedimentation and water clarity outside of 
their preferred range.  Silica sand mining and related activities have the potential to negatively 





http://www.dnr.state.mn.us/ecs/222Lc/index.html
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impact water temperature, quantity and clarity as well as other water quality parameters and 
stream substrates.  Designated trout streams are those streams the DNR has determined to have 
the water quality characteristics capable of supporting trout. Streams with MPCA Class 2A water 
quality classification are generally capable of supporting trout and other coldwater organisms.  
MPCA Class 2A streams and DNR designated trout streams are generally the same subset of 
streams in Minnesota.  
 
 



b. Narrative Description and Background Information 
 
DNR Designated Trout Streams 
 
The 700 miles of DNR designated trout streams in the Paleozoic Plateau depend on groundwater 
inputs to supply cold and clear water necessary to sustain healthy trout populations.  Fewer 
designated trout streams exist in the Minnesota River Valley but they are a significant resource 
in need of protection and preservation.  The DNR strives to provide protection, improvement, 
and restoration of coldwater aquatic habitats and fish communities so that this unique resource is 
available for future generations.  
 
The DNR follows process and criteria set by statute to identify and officially designate trout 
streams.  A majority of streams that support trout populations are designated as such by DNR.  
The DNR has focused management on steams with fishable trout populations but also 
incorporates public input into decisions regarding trout designation.  As a result, some streams 
that support trout are not currently designated as such by the DNR. 
 
Ecologically sensitive, and popular with anglers from around the upper Midwest, these streams 
require special attention to assure that they remain healthy and productive.  Designated trout 
streams in this region rise from springs and seeps thus remaining cold in summer and relatively 
warm in the winter.  The limestone bedrock and alluvial soils make the water hard, nonacidic, 
and very biologically productive. Southeast streams produce an abundant aquatic invertebrate 
community of mayflies, caddis flies and midges that are a critical food for trout. Shoreline trees 
shade streams and help keep water temperatures cold.  Warming of the stream water by 
discharged mine processing water, stormwater or reduced shade along the stream corridor by tree 
removal can degrade trout habitat leading to less robust trout populations and other undesirable 
changes in the stream ecosystem. 
 
Accelerated soil erosion and sedimentation is also a concern in trout waters.  The potential for 
gravel riffles to be covered with fine-grained sediment originating from sand mining activities 
could degraded spawning habitat, suffocate buried trout eggs in redds (nests) and reduce 
invertebrate production.  Clearing of shoreline trees takes away the underwater root wads and 
fallen trees that provide trout cover from current and predators.  Shoreline trees also shade and 
help keep water temperatures cold. 
 
 











DRAFT  December 13, 2013  DRAFT 



 DRAFT DECEMBER 2013 page 130 
 



 
 



Figure depicting southern Minnesota Designated Trout Streams and Tributaries 



 
 
MPCA Class 2A waters; aquatic life and recreation.  
 
The MPCA sets Water Quality Standards to protect beneficial uses such as healthy fish, 
invertebrate and plant communities, swimming, water recreation, and fish consumption.  Water 
quality standards are also used to evaluate water monitoring data to assess the quality of the 
state's water resources.  The standards are used to identify waters that are polluted, impaired or in 
need of additional protection.  They also facilitate the setting of effluent limits and treatment 
requirements for discharge permits and cleanup activities.  
MPCA defines Class 2A water as: 
 
The quality of Class 2A surface waters shall be such as to permit the propagation and 
maintenance of a healthy community of cold water sport or commercial fish and associated 
aquatic life, and their habitats. These waters shall be suitable for aquatic recreation of all kinds, 
including bathing, for which the waters may be usable. This class of surface waters is also 
protected as a source of drinking water. 
 
MPCA classification of 2A waters has mirrored DNR trout stream designation in the past.  
Recently MPCA has begun to deviate from DNR classification for some streams, applying 
coldwater (2A) aquatic life standards to a handful of undesignated streams that indicate the 
potential to support a coldwater community based on water temperature and species present. 
 
Paleozoic Plateau  
 



Southern Minnesota 
Designated Trout Streams and 



Tributaries 
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Groundwater discharge from natural springs and seeps in southeast Minnesota is vital to 
sustaining the region’s trout streams and recreational, commercial, agricultural, environmental, 
aesthetic, and economic values.  Recognizing this, the 2013 Legislature prohibited the 
excavation or mining of silica sand in this region within one mile of any designated trout stream 
unless a Silica Sand Mining Trout Stream Setback Permit has been issued by the DNR 
commissioner.   In essence, State Statute 103G.217 DRIFTLESS AREA WATER RESOURCES 
provides a one mile setback from designated trout streams, tributaries to designated trout 
streams, streams that potentially could be designated trout streams (Class 2A streams) and the 
springs and seeps that discharge groundwater to trout streams, unless and until, the DNR 
Commissioner is satisfied that the propose silica sand mining activity will not have a detrimental 
impact. 
 
As a result, DNR has developed a process to administer Silica Sand Mining Trout Stream Setback 
Permit applications.  The permit application process requires an applicant to complete a 
hydrogeologic evaluation and collect any other information necessary to assess potential impacts 
to trout streams, springs, seeps, calcareous fens, domestic wells and other hydrogeologic features.  
Based upon the evaluation, the DNR will identify appropriate setbacks from designated trout 
streams, springs, and other hydrogeologic features, such as the top of the water table, and any 
other restrictions necessary to safeguard these resources.  The DNR commissioner is authorized 
to grant permits, with or without conditions, or deny them. 
 
The permit applicant must complete a hydrogeological evaluation that is based on a properly 
scoped and completed investigation.  The permitting application process begins with a pre-
application meeting and site-visit with the project proposer to review the proposed mining 
operation and provide direction on the preparation of the remaining application materials. 
 
The hydrogeological evaluation must include all information necessary to assess potential 
impacts to trout streams, springs, seeps, calcareous fens, and other hydrogeologic features 
including private and public drinking water supplies.  Based upon the hydrogeological 
evaluation, the Commissioner will identify appropriate setbacks from designated trout streams, 
springs, and other hydrogeologic features and any other restrictions necessary to protect trout 
stream water quantity, quality, and habitat.  This could include denial of the permit and 
restrictions on mining within the water table as mentioned above and further discussed below. 
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Figure depicting one-mile buffer around Designated Trout Streams and associated Tributaries and Valleys in 
Paleozoic Plateau 
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Criteria DNR will consider in evaluating proposed silica sand mining operations and in 
determining setback distances and other restrictions: 
 



1. Trout stream temperature.  Does the proposed silica sand mining operation have the 
potential to increase trout stream temperature? 



2. Stream base flow or stream quantity. Does the proposed silica sand mining operation 
have the potential to cause a reduction in groundwater base flow recharge to trout 
streams or a reduction in trout stream flow volumes? 



3. Spring water quality. Does the proposed silica sand mining operation have the 
potential to lessen the quality of spring water, including its temperature, 
turbidity, or contamination? 



4. Surface Water runoff. Is there a threat of negative impacts to streams from increased 
surface water runoff from silica sand mining operations? 



5. Processing, stockpiling. Is there a threat of negative impacts to streams from the 
processing or stock piling of sand or leachate from those processes? 



6. Recreation: Does the proposed silica sand mining operation have the potential to 
lessen the recreational use or productivity of the trout streams due to the operation of 
the silica mine? 
 



Permit Application Submittals Requirements:  A two-tier approach will be used in evaluating 
proposed silica sand mining operations.  Tier 1 includes dry mining operations where mining 
does not extend below the water table and groundwater extraction is limited to less than 10,000 
gallons per day or one million gallons per year. Typically, dry mining operations are expected to 
have less environmental concerns than wet mining. Tier 2 includes wet mining operations where 
excavation occurs below the water table or when an appropriation permit is required. Early in the 
process the DNR will determine if it will be a Tier 1 (less potential for adverse effects) or Tier 2 
(higher potential for adverse impacts; more rigorous information requirements) application.  Tier 
2 projects, if permitted, are likely to have more stringent restrictions. 
 
Delineation of Areas of Concern:  The “area of concern” is the area near the proposed mining 
operation and adjacent potentially impacting features such as trout streams, springs or calcareous 
fens.  Following the submittal of a General Mine Location Map with Supporting Information 
document (Requirement 1. listed below), a meeting between the project proposer and DNR is 
required to begin the permitting process.  An “area of concern” will be determined by the DNR 
on a site specific basis using the general mine location map, supporting information, surface 
watersheds, springsheds, groundwater recharge areas and other considerations.  The “area of 
concern” will be the focus of the hydrogeological evaluation. 
 
Pre-application water monitoring:  Monitoring wells, springs, and other significant water features 
in the area of concern are to be monitored for at least one year prior to application.  The area of 
concern will often extend beyond the boundaries of the mine operation.  When an 
Environmental Assessment Worksheet is required, the collection of data, such as spring 
monitoring, will also be required as part of the environmental review. 
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Hydrogeological Evaluation Work Plan:  A draft hydrogeological evaluation work plan must be 
submitted to the DNR for review and approval. The general requirements for a Silica Sand 
Mining Trout Stream Setback Permit Application are outlined below. All required submittals 
must be provided with the permit application for it to be considered complete.  The DNR 
Commissioner may waive a specific permit application requirement if the information provided 
is deemed adequate by the Commissioner to fully describe and quantify the proposed mining 
activity’s potential to impact trout streams, springs, seeps, calcareous fens and other 
hydrogeologic features.  Coordination with DNR staff is required for all work plans, interim 
reports and final documents.  The Commissioner may assess the project proposer fees to cover 
the reasonable costs of duties performed. 
 
Tier 1 Dry Mining Permit Applications - applies to all proposed mines that are above the highest 
known water table and do not appropriate surface water or groundwater for dewatering, sand 
processing, sand transportation or mining operations.  A Tier 1 permit application requires the 
following submittals: 
 



1. General Mine Location Map with Supporting Information that includes: 
 



a. Elevations and topographic contours 
b. Roads 
c. Surface water bodies 
d. Designated trout streams, tributaries within sections that contain designated trout 



streams, springs, seeps, calcareous fens and other wetlands 
e. Property lines 
f. Mine footprint 
g. Buildings 
h. Equipment and fuel storage areas 
i. Watershed boundaries 
j. Springshed if delineated 



 
2. Stream and Wetland Resources Report - Field delineation, mapping and characterization 



of streams, springs, seeps, calcareous fens and other wetlands. 
 



3. Groundwater and Stream Monitoring Plan – A “Groundwater and Stream Monitoring 
Plan” must be submitted to the DNR which includes descriptions of the design, 
installation, management and operations of the planned monitoring network for the site.  
The monitoring network will be installed and operated prior to initiation of mining 
activities to establish baseline conditions.  Monitoring will continue throughout mining 
period to track water trends over time.  DNR review of the Monitoring Network Plan is 
required prior to initiation of work.  Monitoring requirements include:  
 



a. Groundwater monitoring wells in all formations including the formation below 
the formation targeted for mining. 



b. Groundwater levels in private and public wells. 
c. Monitoring of streams and springs for stage, discharge, turbidity, temperature, and 



specific conductivity. 
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d. Pre-mining monitoring for 12 months will be required to determine base line 
conditions. 



e. Based on site specific conditions, it may be necessary to periodically sample 
streams, springs and wells for other parameters such as dissolved oxygen, 
specified anions and cations, potential contaminants of concern and natural and 
anthropogenic tracers. 



 
The scope and requirements for the monitoring network will be adjusted based upon 
mining plans and the 12 months of baseline groundwater monitoring.  Dry mining 
operations (Tier 1) will typically require a less extensive monitoring network than wet 
mining operations (Tier 2). 
 



4. Hydrogeological Evaluation Report – The hydrogeological evaluation report summarizes 
the information gathered from the general mine location map with supporting information 
document, stream and wetlands resources report, monitoring network, additional field 
surveys and GIS analysis.  The report should include: 
 



a. Arial extent and depth of the silica sand deposits. 
b. Geologic units and contacts including unit thickness illustrated with geologic 



cross sections. 
c. Aquifer units. 
d. Confining units (clay, shale, siltstone). 
e. Faults and structure. 
f. Depth to bedrock. 
g. Depth to the water table/potentiometric surface - must be determined by field 



measurements of static water levels in monitoring wells located on site. 
f. Inventory, characterization and mapping of all karst features including sinkholes, 



sinking streams, and caves.  
g. Comprehensive and complete inventory, characterization and mapping of 



domestic wells, irrigation wells, and public supply wells. 
h. Location of exploratory boreholes with boring logs. 
i. Location of monitoring wells with water well and boring records. 
j. Gather and display stream flow and groundwater hydrogeologic information. 
k. This information shall be summarized in a Hydrogeologic Conceptual Model 



based on the resource information/data collected and should include a 
hydrogeologic cross section(s) sufficient to characterize site and area conditions. 



 
5. Mining Plan (See Operations section for further guidance) 



 
a. Mining progression and timing. 
b. Final depth of the mine. 
c. Spoil pile locations and treatments. 
d. Material processing plans including washing sites, transport, water sources, and 



treatment methods. 
e. Equipment maintenance areas. 
f. Road locations. 
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6. Mine Reclamation Plan – Because the interim and final disposition of the mine has the 



potential to negatively impact trout streams, a detailed mine reclamation plan is required.  
See Operations, Reclamation subsection for more guidance. 



 
Tier 2 Wet Mining Permit Applications – additional requirements apply to all proposed silica 
sand mines that need to appropriate water for dewatering, sand processing, sand transportation, 
and mining operations below the water table.  Tier 2 permit applications must include all of the 
Tier 1 submittal requirements plus the following submittal for the “area of concern”.  
 



1. Comprehensive Hydrogeologic Investigation Report – A work plan must be prepared 
with planned activities and submitted to the DNR for review prior to initiating the work. 
Report component requirements are dependent on proposed project activities an may 
include: 
 



a. Additional exploratory boreholes with boring logs. 
b. Additional monitoring wells with water well and boring logs. 
c. Nested monitoring wells. 
d. Geologic cross sections parallel and perpendicular to groundwater flow direction. 
e. Groundwater water table and potentiometric contour maps. 
f. Flow net analysis of groundwater flow direction. 
g. Aquifer testing to characterize aquifer, confining layer properties and boundaries. 
h. Surface and subsurface geophysics. 
i. Bedrock topographic map. 
j. Depth to bedrock map. 
k. Dye-tracing from surface karst features to springs, seeps, streams and wells. 
l. Fracture analysis. 
m. Air photo interpretation. 
n. GIS analysis.  
o. Groundwater computer model that is properly calibrated, validated, and well 



documented with clearly stated input values and assumptions. 
p. Groundwater computer model scenario comparisons and forward simulations. 
q. Groundwater computer modeling with particle tracking and contaminant transport 



capabilities. 
r. Thermal modeling/monitoring of streams and groundwater. 



 
Annual Report 
 
If a permit is issued, an annual report will be required which describes actual mining and 
reclamation completed during the past year, submits  and analyzes groundwater and surface 
water monitoring data, identifies  the mining and reclamation  activities planned for the 
upcoming year, and submits a contingency reclamation plan to be implemented if operations 
cease in the upcoming year. 
 
Corrective Action 
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If after a permit is issued and operations have begun, violations of the permit terms or conditions 
are observed, immediate action will be taken by the DNR to have the mine operator correct the 
violation.   
 
Annual Permit Fee 
 
If a permit is issued and operations begun, ongoing monitoring and regular inspection of the 
mining operation will help ensure the protection of the trout stream resource.  An annual silica 
sand mining trout stream setback permit fee will be charged to the mine operator based on the 
level of staff effort and professional services rate and billable hours. 
 
Existing Silica Sand Mining Operations 
 
Silica sand mining operations which were operating before May 24, 2013 are not required to 
obtain the silica sand mining trout stream setback permit.  However, if an existing silica sand 
mine expansion is proposed that requires a CUP/IUP by the LGU, the DNR will require a silica 
sand mining trout stream setback permit. 
 
 



d. Recommendations, Standards, Criteria, Considerations  
 
Paleozoic Plateau 
 
In order to protect the biologically important and sensitive trout streams from potentially 
negative impacts associated with silica sand mining, processing, stockpiling and transportation 
activities within the Paleozoic Plateau Ecological Section, LGUs could consider the following 
actions:  
 



1. Provide the DNR Area Hydrologist with LGU comments on Silica Sand Mine Trout 
Stream Permit applications within the permit comment period. 



2. Participate in coordination meetings between the DNR and the permit applicant. 
 
Minnesota River Valley  
 
In order to protect the biologically important and sensitive trout streams from potentially 
negative impacts associated with silica sand mining, processing, stockpiling and transportation 
activities in areas outside of the Paleozoic Plateau Ecological Section, LGUs could consider the 
following actions:  
 



1. Require the permit applicant to submit a (1) scope of work and (2) hydrogeological 
evaluation report for LGU review and approval that is comprehensive and demonstrates 
that their proposed project has been adequately evaluated in regards to the following 
criteria: 
· Trout stream temperature.  Does the proposed silica sand mining operation have the 



potential to increase trout stream temperature? 
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· Stream base flow or stream quantity. Does the proposed silica sand mining 
operation have the potential to cause a reduction in groundwater base flow recharge 
to trout streams or a reduction in trout stream flow volumes? 



· Spring water quality. Does the proposed silica sand mining operation have 
the potential to lessen the quality of spring water, including its 
temperature, turbidity, or contamination? 



· Surface Water runoff. Is there a threat of negative impacts to streams from 
increased surface water runoff from silica sand mining operations? 



· Processing, stockpiling. Is there a threat of negative impacts to streams from the 
processing or stock piling of sand or leachate from those processes? 



· Recreation: Does the proposed silica sand mining operation have the potential to 
lessen the recreational use or productivity of the trout streams due to the 
operation of the silica sand mine? 



 
2. Follow DNR process for Silica Sand Mining Trout Stream Permit as outlined above. 



 
 
References 
 
State Statutes:  97C.005 SPECIAL MANAGEMENT WATERS 



103G.201 PUBLIC WATERS INVENTORY 
103G.217 DRIFTLESS AREA WATER RESOURCES  



 103G.285 SURFACE WATER APPROPRIATIONS 
115.44 CLASSIFICATION OF WATERS 



 
Minnesota Rules: 6115.0190-0231 PUBLIC WATERS RULES 
   6264.0050 RESTRICTIONS ON DESIGNATED TROUT LAKES  
   AND STREAMS 
   7050.0222 SPECIFIC WATER QUALITY STANDARDS FOR   
   CLASS 2 WATERS 
 
DNR web page: 
http://www.dnr.state.mn.us/fishing/trout_streams/index.html 
 
DNR web page:  
http://files.dnr.state.mn.us/lands_minerals/silicasand/silicasand-troutstream-setback-factsheet.pdf 
 
MPCA web page:  
http://www.pca.state.mn.us/index.php/water/water-permits-and-rules/water-rulemaking/water-
quality-standards.html 
 
 
 





http://www.dnr.state.mn.us/fishing/trout_streams/index.html


http://files.dnr.state.mn.us/lands_minerals/silicasand/silicasand-troutstream-setback-factsheet.pdf


http://www.pca.state.mn.us/index.php/water/water-permits-and-rules/water-rulemaking/water-quality-standards.html
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E.6. Calcareous Fens 
 
 



a. Description of Silica Sand Project Concerns 
 
Calcareous seepage fens are one of the rarest natural communities in the United States.  These 
fens have been reported in 10 states, mostly in the Midwest.  Approximately 200 are known in 
Minnesota, most of which are only a few acres in extent.  Calcareous fens are concentrated at the 
bases of terrace escarpments in river valleys in southeastern Minnesota and on the sides of 
morainal hills and valley side slopes in southern, northwest and west-central Minnesota.  Silica 
sand mining activities have the potential to physically disturb, fill or alter the hydrology of 
calcareous fens.  Dewatering, washing, processing and transportation of sand have the potential 
to substantially change the groundwater flow regime that supports a calcareous fen. 
 
 



b. Narrative Description and Background Information 
 
Calcareous fens are rare and distinctive wetlands characterized by a substrate of non-acidic peat 
and dependent on a constant supply of cold, oxygen-poor groundwater rich in calcium and 
magnesium bicarbonates.  This calcium-rich environment supports a plant community dominated 
by “calciphiles,” or calcium-loving species.  These fens typically occur on slight slopes where 
upwelling water eventually drains away and where surface water inputs are minimal.  Sometimes 
they occur as domes of peat that grow to the height of the hydraulic head.  These settings create 
an unusual wetland regime where the substrate is almost always saturated to the surface, but 
flooding is rare and brief.  In addition to the rarity of the community itself, calcareous seepage 
fens support a disproportionately large number of rare plant species in Minnesota, four of which 
occur almost exclusively in this community. 
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Figure of generalized regional cross section of groundwater discharge for site conditions needed for calcareous fens. 
 



 
 
Under the Minnesota Wetlands Conservation Act (WCA), impacts to calcareous seepage fens are 
regulated by the DNR.  According to the WCA rules, calcareous fens may not be filled, drained, 
or otherwise degraded, wholly or partially, by any activity, unless the Commissioner of Natural 
Resources, under an approved calcareous fen management plan, decides some alteration is 
necessary.  For DNR well construction approvals with subsequent appropriation permit 
applications within 5 miles of a known calcareous fen, submittal requirements are automatically 
elevated to a higher level of technical data collection, analysis and review to better understand 
the hydrogeologic setting and to avoid impacts.  Other wetland types bordering a calcareous fen 
provide a critical buffer from activities in the vicinity and help to protect the integrity of the fen. 
 
In addition to the protection afforded by WCA, destruction of any state-threatened plants 
occurring on a calcareous fen may be regulated under Minnesota’s endangered species law.  
MPCA rules prohibit discharge of any sewage, industrial waste, or other waste to a calcareous 
fen. 
  
 



c. List of Silica Sand Project Potential Impacts  
 
Potential impacts are similar for both geographic regions. 
 



· Alteration of groundwater flow regime 
· Physical disturbance 
· Alteration of surface water flow 
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· Loss of protected species 
· Discharge to outstanding resource value water 
· Alteration of soil and water chemistry from discharges to fen 
· Loss of surrounding wetland habitat that act as a buffer for calcareous fens 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
In order to protect calcareous fens from potentially negative impacts associated with silica sand 
mining, processing, stockpiling and transportation activities, Paleozoic Plateau and Minnesota 
River Valley LGUs could consider requiring the following actions in local permitting:  
 



1. Consult the official list of known calcareous fens on the DNR’s website to determine if 
any calcareous fens are located in the vicinity of proposed activities.  If so, notify the 
DNR Area Hydrologist. 



2. Report all known or suspected calcareous fens in the LGU’s jurisdiction that are not on 
the official list of calcareous fens to the DNR Area Hydrologist for verification and 
official listing of the fens. 



3. Utilize appropriate provisions of the WCA to avoid the loss of any wetlands that buffer a 
calcareous fen. 



4. For all projects that involve dewatering, require a survey of wetlands within 1.5 miles of 
the project boundary to determine if any unknown calcareous fens may be present.   
Surveys should be conducted by personnel qualified to identify calcareous fens.     



5. If potential calcareous fen impacts are identified, further consultation with the DNR is 
required. 



 
 
References 
 
State Statutes:  84.0895 PROTECTION OF THREATENED AND ENDANGERED   



SPECIES 
 103G.223 CALCAREOUS FENS 
     
Minnesota Rules: 7050.0180 NONDEGRADATION FOR OUTSTANDING RESOURCE       



VALUE WATERS   
 8420.0935 STANDARDS AND CRITERIA FOR IDENTIFICATION,       



PROTECTION, AND MANAGEMENT OF CALCAREOUS FENS. 
 
DNR web pages: 
http://files.dnr.state.mn.us/natural_resources/water/wetlands/calcareous_fen_fact_sheet_dec_201
1.pdf 
 
http://files.dnr.state.mn.us/natural_resources/npc/open_rich_peatland/opp93.pdf 
 
http://www.dnr.state.mn.us/wetlands/type2_calcareous_fen.html 
 





http://files.dnr.state.mn.us/natural_resources/water/wetlands/calcareous_fen_fact_sheet_dec_2011.pdf


http://files.dnr.state.mn.us/natural_resources/water/wetlands/calcareous_fen_fact_sheet_dec_2011.pdf


http://files.dnr.state.mn.us/natural_resources/npc/open_rich_peatland/opp93.pdf


http://www.dnr.state.mn.us/wetlands/type2_calcareous_fen.html


Davisbm


Inserted Text


s











DRAFT  December 13, 2013  DRAFT 



 DRAFT DECEMBER 2013 page 142 
 



http://files.dnr.state.mn.us/publications/waters/calcareous_fen_list_nov_2009.pdf 
 
 
 
E.7. Wellhead Protection Areas as Defined in Section 103I.005 
 
 



a. Description of Silica Sand Project Concerns  
 
Removal of protective geologic materials can result in increased groundwater vulnerability to 
land use activities. Additionally, mining activities could result in different recharge patterns, 
groundwater flow conditions or other aquifer properties. Should these aquifer properties differ 
substantially from those used in delineating a nearby wellhead protection area, the integrity of 
the methodology used for the delineation would be undermined. If such circumstances arise, the 
wellhead protection area delineation will need to be re-assessed.  
 
 



b. Narrative Description and Background Information  
 
Wellhead protection planning (WHP) is a means of preventing contamination of either wells or 
the groundwater system supplying wells using effective management of potential sources of 
contamination in all or a portion of the well’s recharge area. Wellhead protection is a legal 
requirement that was adopted by the state in December 1997. Procedures and time frames for 
wellhead planning are described in Minnesota Rules Parts 4720.5100 to 4720.5590, and apply to 
community and non-community public water supply systems that rely on groundwater for their 
source of drinking water. 
 
Wellhead protection planning is conducted within Drinking Water Supply Management Areas 
(DWSMA), which are the management areas around scientifically-derived wellhead protection 
areas. These areas and the vulnerability associated with them are determined by public water 
supply systems using site specific information. Resource protection measures embedded in 
wellhead protection planning efforts are derived based on the physical setting of the DWSMA 
and the potential sources of contamination identified at the time of plan preparation.   
 
In general, WHP areas provide buffers to water supply wells. No additional setbacks are required 
unless silica sand mining activities will result in impacts to the parameters used to develop the 
WHP plan.  In addition, all potential contaminant sources are required to meet isolation distances 
to all wells as described in MN Statute I031 and MR Chapter 4725. 
 
 



c. List of Silica Sand Project Potential Impacts  
 
Most potential impacts are similar for both the Minnesota River Valley and the Paleozoic 
Plateau. 
 



· Alteration of groundwater flow regime; 





http://files.dnr.state.mn.us/publications/waters/calcareous_fen_list_nov_2009.pdf
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· Physical disturbance, especially the removal of confining layers that afford some 
geologic protection to aquifers used for water supply (causing increased vulnerability to 
groundwater contamination); 



· Change in recharge patterns; 
· Alteration of surface water flow. 



 
The one area of concern unique to the Paleozoic Plateau is the potential for silica sand mining 
operations and the water handling associated with silica sand mining to lead to the development 
of karst features in the carbonate bedrock of the region. Such features are known to develop 
rapidly in some settings. The complex groundwater flow patterns and very rapid travel times 
associated with aquifers that exhibit these features can make protection efforts difficult.  
Accordingly, mine development and reclamation activities specific to the Paleozoic Plateau (as 
described elsewhere in this document) are designed to minimize the likelihood that mining 
activities would accelerate the development of karst and other secondary porosity features in the 
underlying bedrock materials. 
 
 



d. Recommendations, Standards, Criteria, Considerations 
 
The following language could be considered for use in ordinance development or in permitting 
requirements: 
 



· Prior to mining, an inventory of all wells, shall be conducted within the portions of a 
DWSMA proposed for silica sand mining activities and within a 1 mile radius of the 
proposed project boundary.  Unused, unsealed wells shall be brought back into use or 
sealed in accordance with Minnesota Statutes, Chapter 103I and Minnesota Rules, 
Chapter 4725. Additional information is available on the MDH website at Well 
Sealing. 



 
 
References 
 
MDH maintains current information on the locations and vulnerability characteristics of 
wellhead protection areas and drinking water supply management areas at: 
http://www.health.state.mn.us/divs/eh/water/swp/maps/index.htm. 
 
MDH guidance on stormwater infiltration in wellhead protection areas is available on its 
website: http://www.health.state.mn.us/divs/eh/water/swp/stormwater.pdf 
 
MDH has compiled a list of issues and associated management measures for mining within 
wellhead protection areas. This information is available here: 
http://www.health.state.mn.us/divs/eh/water/swp/mining.pdf 
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E.8. Critical Natural Habitat Acquired by the Commissioner of Natural 
Resources under Section 84.944 of Minnesota Statutes 



 
 



a. Description of Silica Sand Project Concerns 
 
“Critical natural habitats” are defined as lands or waters funded under MS 84.943 that are 
acquired under provisions of MS 84.944 Acquisition of Critical Natural Habitats.  The lands or 
waters (outdoor recreation units) acquired are designated as a unit within the state Outdoor 
Recreation System such as a state park.  Silica sand mining activities have the potential to 
negatively affect these outdoor recreation units through the introduction or spread of invasive 
species and through changes in hydrology, increased erosion, sedimentation, pollution, a 
reduction in the recreational user experience, loss of connectivity of landscapes, loss of wildlife 
habitat and native plant communities and wildlife displacement. Many of these outdoor 
recreation units, once acquired, are protected from direct impacts.   
 
Although these outdoor recreation units are individually established under unique criteria (e.g. 
outdoor recreation value, protection of natural features, historic preservation) which are 
intrinsically tied to their location on the landscape; the outdoor recreation units either in the 
Minnesota River Valley and Paleozoic Plateau Ecological Section face similar potential impacts.  
 
The outdoor recreation units that may be affected will depend on the location and type of silica 
sand operations being proposed. Depending on the extent to which the silica sand resources are 
mined, processed or transported, the cumulative effect on Minnesota’s sensitive resources could 
be significant. 
 
 



b. Narrative Description and Background Information 
 
According to Minnesota Statutes (MS) section 84.944 in determining what critical natural 
habitats shall be acquired or improved, the commissioner shall consider:   



1) The significance of the land or water as existing or potential habitat for fish and wildlife 
and providing fish and wildlife oriented recreation; 



2) The significance of the land, water, or habitat improvement to maintain or enhance 
native plant, fish, or wildlife species designated as endangered or threatened under 
section 84.895.  



3) The presence of native ecological communities that are now uncommon or diminishing; 
and 



4) The significance of the land, water, or habitat improvement to protect or enhance natural 
features within or contiguous to natural areas including fish spawning areas, wildlife 
management areas, scientific and natural areas, riparian habitat and fish and wildlife 
management projects. 
 



In accordance with considerations mentioned above, “critical natural habitats” may only be 
acquired under MS section 84.944 if it is designated as a unit within the state Outdoor 
Recreational System as defined under section 86A.05. Outdoor recreational units include; state 
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parks; state recreation areas; state trails; state scientific and natural areas; state wilderness areas; 
state forests; state wildlife and management areas; state water access site; state wildlife, scenic 
and recreational rivers, state historic sites; state rest areas; additional parks; aquatic management 
areas; and state boater waysides. 
 
“Critical natural habitats” also include those identified under sections 89.018, subdivision 2, 
paragraph (a), 97A.101, 97A.125, 97C.001 and 97C.011 which include public water reserves and 
management areas, wildlife habitats on private land, experimental waters and muskellunge lakes, 
respectively. 
 
Silica sand resources in Minnesota are found primarily in the Minnesota River Valley and the 
Paleozoic Plateau (southeastern) portions of the state. From a natural resource perspective, these 
areas include unique and critical habitats that should be protected. The Minnesota River Valley 
includes gently rolling hills that historically were covered with oak savanna, tallgrass prairie and 
maple-basswood forest. The Paleozoic Plateau is characterized by bluffs, prairies and stream 
valleys, provides a critical migratory corridor for birds, is comprised of numerous cold-water 
streams, has the highest number of SGCN, and is one of the most important areas for reptiles and 
mullusks. The EQB Report on Silica Sand Final Report (March 20, 2013) includes more 
information on sensitive resources found within these areas and potential impacts silica sand 
activities may have to these resources.  
 
Most outdoor recreation units in these areas have been designated under specific criteria on a 
per-site basis. These criteria could be, for example,  that the site contains a native prairie; a 
unique or historical view shed of the Mississippi River or offers recreational opportunities valued 
in Minnesota such as trout stream fishing, camping, and wildlife viewing for example. For this 
reason, management methods and recreational opportunities vary among areas. This makes it 
impossible to identify specific impacts silica sand activities will have on critical natural habitats, 
even if they fall under similar designations, without site specific information.  
 
Even with site specific information, it may be difficult for LGUs to assess what type of impacts 
may be associated with proposed activities for outdoor recreation units that aren’t directly 
impacted. The outdoor recreation units may consist of complex habitat systems with varying 
degrees of consideration that need to be made from a broader landscape perspective (e.g. seed 
transport, hydrology, wildlife corridors). More obvious impacts that may be easier to assess 
include noise or visual impact; but the loss and value of habitat and habitat connectivity or 
migratory impacts may be more difficult to discern. Consultation with area experts and site 
managers could be a useful tool in assessing site impacts and is encouraged. In the scenario 
where the outdoor recreation unit is adjacent to the proposed project site, the DNR should be 
consulted early in the process.  
 
The vicinity of the proposed project to these outdoor recreation units introduces another 
consideration. An example on visual impacts: A proposed silica sand mining operation is located 
on a bluff feature. Two state trails are located within ¼ mile of the proposed project; one trail is 
located on the toe of the bluff, the other on the top. Even though the proposed project is located 
within ¼ mile of both trails, the trail on the top of the bluff may have visual impacts while the 
other located at the toe of the bluff does not. Generally, the DNR recommends that “vicinity” be 
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considered as critical natural habitats located within one mile of the proposed project boundary.  
Outdoor recreation units identified within that distance should then be evaluated individually for 
potential impacts applying considerations such as the one in the example above. 
 
Features within outdoor recreation units or for which the property may have been designated 
may be discussed in other Considerations for Setback and Buffer subsections. For example, 
Seminary Fen Scientific and Natural Area is located within the Minnesota River Valley. 
However, one of resources for which the critical natural habitat was named is a calcareous fen. 
Special considerations and recommendations for calcareous fens are discussed in subsection 6. In 
this scenario, it is recommended that the LGU follow the recommendations for the unique 
feature or whichever is more restrictive. It should be noted that other site features in addition to, 
for example, the calcareous fen, may need to be considered when determining an appropriate 
course of action. Referring back to the example above, the Seminary Fen SNA also includes a 
designated trout stream and state-listed rare plants. 
 
It is also important to note the obvious higher density of the designated sites within the Paleozoic 
Plateau. This are of the state with its many unique features is referred to as the Driftless Area and 
in in Minnesota, is generally referred to as the Bluffland Landsape. This should not be 
interpreted by LGUs to mean that resources outside of this area are not as valued or require less 
protection; but, rather point out that density of these resources should be considered when 
considering cumulative impacts and landscape connectivity.   
 
When considering boundaries 
 



Some outdoor recreation units such as state parks and state recreation areas have legislatively 
authorized statutory boundaries. Statutory boundaries are comprised of state-acquired parcels 
and privately-owned properties (lands in which the landowner agrees to be included within 
the statutory boundary but whose property is not impacted by the agreement). Statutory 
boundaries allow the DNR the authorization to negotiate with willing sellers for acquisition 
of lands contained within that statutory boundary. Statutory boundaries provide additional 
opportunity to state parks and state recreational areas to preserve plant communities, natural 
areas and culturally significant historic sites.  



 
When considering features 
 



The NHIS provides information on Minnesota’s rare plants, animals, native plant 
communities, and other rare features such as animal aggregations. The NHIS is the most 
complete source of data on Minnesota’s rare or otherwise significant species, native plant 
communities, and other natural features and is continually updated as new information 
becomes available. The data are commonly used for land conservation programs, 
environmental review, planning, management research and education. A Natural Heritage 
Review [or NHIS Review] can be obtained through a formal request made to the DNR.  If it 
is determined that the proposed project has the potential to adversely affect any state-listed or 
other rare features recommendations for avoidance and/or minimization will be included with 
the response along with DNR area contact information.  Information on how to obtain NHIS 
data along with a fee schedule for services can be found on the DNR website.  
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Many resources are available that provide information about the species or features 
associated with critical natural habitats (and other habitats in general). The DNR website link 
to” Nature” is one of those resources. This interactive webpage includes links to webpages 
on Minnesota’s animals, climate, ecological classification system, forests, invasive species, 
native plant communities, nongame wildlife, plants, prairies, water and rocks and minerals. 
Numerous other resources are available via the internet that include other state websites, 
local governments (county/city), non-governmental organizations (e.g. The Nature 
Conservancy, Ducks Unlimited, the Minnesota Land Trust, etc.), university websites (e.g. 
University of Minnesota) and federal government websites (e.g. United States Fish and 
Wildlife Service, United States Park Service, etc.). Caution should be applied when using 
information gathered from non-research based entities.   



 
More information on outdoor recreation units can be found on the DNR website. Most of the 
links are located under the Destination Tab located on the main webpage at 
www.dnr.state.mn.us. This information includes maps, outdoor recreation units 
characteristics/features and recreational features. 
 
The locations of most of the outdoor recreation units referenced in this subsection are available 
in spatial data format and can be found on the DNR Data Deli website. The DNR GIS Data Deli 
is an internet-based spatial data acquisition site that allows users to download raw computer-
readable data for use in Geographic Information System (GIS) or image processing systems. 
Local land-use plans and watershed plans are other resources that should include locations of 
outdoor recreation units and their unique and valued features. 



 
 



c. List of Silica Sand Project Potential Impacts  
 
Minnesota River Valley and Paleozoic Plateau 
 



· Reduction in SGCN 
· Impacts to state-listed species that rely on designated outdoor recreation units 
· Loss of habitat and habitat corridors  
· Introduction and/or spread of invasive species  
· Increase in water pollution 
· Hydrologic impacts to lakes, streams and wetlands (landscape and recreational 



implications) 
· Recreational user safety (increased traffic and large equipment) 
· Increased fragmentation and degradation of habitat (both protected and non-) 
· Visual impacts to recreational users 
· Noise impacts to recreational users 



 
 



d. Recommendations, Standards, Criteria, Considerations  
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To protect outdoor recreation units from potential negative impacts associated with silica sand 
mining, processing and transportation LGUs could consider the following be required in local 
application/permitting processes: 



1. Require that the applicant submit a DNR NHIS Data Request Form in order to determine 
potential impacts to rare features.  The form should be obtained early in project 
development so the NHIS Response can be provided with the application. *Note: A 
NHIS correspondence letter is valid for one year. Through project development 
(including early planning, application, environmental review and permitting) it may be 
necessary to request an updated review from the DNR to ensure that all recorded rare and 
natural resources are incorporated in project considerations. 



2. Consult the DNR’s website or DNR area offices to determine if an outdoor recreation is 
located in the vicinity of proposed activities. 



3. If an outdoor recreation unit is found to be adjacent to the proposed project, the DNR 
should be consulted early in the process.  



4. If the outdoor recreation unit is found to be in the vicinity of the proposed project, 
LGUs/project proposers should consider the proposed activities and the potential impacts 
to the outdoor recreation units. A DNR area expert or manager could be consulted to help 
assess potential impacts. 



5. Impacts in any scenario should be avoided or minimized to the extent feasible by 
requiring:  



a. Setbacks: There are no existing setback requirements in Minnesota Rules for 
outdoor recreational units (“critical natural habitats”).  As with residential 
setbacks, minimum setbacks in land-use regulations can be used to provide a base 
level of protection.  However, the specifics of the project and the site need to be 
considered and setbacks are more effectively determined on a project-specific 
basis.  In a land-use regulation pertaining to outdoor recreational units, it may be 
appropriate to establish a setback of 500 feet or greater from the property line. 



b. Vegetative buffers:  Require a vegetative buffer along the perimeter of the 
project area. Vegetative buffers provide both a visual and noise barrier to mining, 
processing and transporting activities if designed properly. Vegetative buffers also 
help provide erosion control, reduce soil/water runoff from the site and may help 
to avoid or manage the spread or establishment of invasive species. 



c. Best Management Practices: Project proposers should be required to follow 
BMPs. (discussed in more detail in the Operations Section of this document) 



d. The use of ecologically appropriate materials both during operations and 
reclamation. For example, this could include the required use of wildlife-friendly 
erosion control mesh and native seed mixes from local seed sources (see 
Operations). 



 
 
References 
 
The Office of the Revisor of Statutes website: 
http://www.revisor.leg.state.mn.us 
 
DNR main website: 
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www.dnr.state.mn.us 
 
DNR Natural Heritage Information System webpage: 
http://www.dnr.state.mn.us/eco/nhnrp/nhis.html 
 
DNR Index webpage on Nature: 
http://www.dnr.state.mn.us/nr/index.html 
 
DNR Data Deli webpage: 
http://deli.dnr.state.mn.us 
 
Attach: Wildlife-friendly erosion control mesh flyer. 
Attach: Minnesota’s State-Listed Species (August 2013) 
 
 
 
E.9. Natural Resource Easement Paid Wholly or in Part by Public Funds 
 
 



a. Description of Silica Sand Project Concerns 
 
Silica sand mining activities have the potential to negatively affect natural resource easements 
through the introduction or spread of invasive species; changes in hydrology; loss of wildlife 
habitat and wildlife displacement; reduction in the recreational user experience; loss of 
connectivity of landscapes; and through increased erosion, sedimentation and pollution. The 
potential effects are likely to be indirect impacts as easements set forth specific restrictions on 
development and land use which would likely protect them from direct impacts.   
 
Natural resource easements are individually obtained for the protection of certain features or for 
natural resource recreation. Although the Minnesota River Valley and Paleozoic Plateau 
Ecological Section offer some different rare features and recreational experiences, the resources 
in both face similar potential impacts.  
 
The natural resource easements (lands) that will be affected will depend on the location and type 
of silica sand operations. Depending on the extent to which the silica sand resources are mined, 
processed or transported, the cumulative effect on Minnesota’s natural resources could be 
significant. 
 
 



b. Narrative Description and Background Information 
 
Easements are defined as a certain right to use the real property of another without possessing it. 
Easements often include a set of restrictions a landowner voluntarily agrees to that limits how the 
land can be used. The landowner who legally agrees to the easement and all future owners are 
legally obligated to abide to the agreed-upon restrictions that are placed on the land’s 
development and use.  The existence of an easement should be part of the recorded deed for the 
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property.  The restrictions are dependent on the features that the easement is intended to protect 
or serve. Public access is not always a condition of the agreement. Easements that fit under the 
category of “natural resource easements” include conservation, scenic and trail easements. The 
funding can be from local, state and/or federal sources. 
 
It should be noted that the intention of this subsection is not to provide an exhaustive list of 
natural resource easements and all reasons for which they were acquired. Rather, this subsection 
is meant to bring attention to those which may be encountered and may need to be cogitated 
when reviewing a proposed silica sand project. The focus in this subsection is given to natural 
resource easements held by the state; however, local government, non-governmental 
organizations (NGOs) and federal governments also hold easements in the state of Minnesota 
and should be given equal consideration. 
 
The comments and recommendations provided in this subsection are the technical opinions of 
state agencies. Natural Resource easements held by other entities as identified above may have 
additional concerns or differing recommendations. Therefore LGUs are strongly encouraged to 
contact easement holders identified in the project area as appropriate. 
 
Conservation Easements 
 
State natural resource easements include conservation easements which are defined in Minnesota 
Statutes 84C. There are more than 15 different types of state-funded conservation easements, 
each with a different purpose. Primarily, these are administered by four easement holders: Board 
of Water and Soil Resources (BWSR), Department of Natural Resources (DNR), Duck 
Unlimited (DU), and Minnesota Land Trust (MLT). Conservations easements include those 
acquired for aquatic management areas; native prairie banks; wildlife management areas; 
Reinvest in Minnesota (RIM) Reserve Program; trout streams; scientific and natural areas; wild 
and scenic rivers; wildlife management areas; water banks; northern pike spawning areas; Forest 
Legacy; Minnesota Forests for the Future and Metro Greenways. Many of these are considered 
outdoor recreation units (subsection 8). Easements are another method to add additional 
protection to units when not all properties of interest are available to be acquired. Other 
conservation easements such as native prairie banks are only protected through conservation 
easements.  
 
Currently more than 6,600 state-funded conservation easements protect about 600,000 acres. The 
Paleozoic Plateau contains 481 conservation easements, the majority of which are trout streams. 
The Minnesota River Valley currently has 14 conservation easements of various types.  These do 
not include RIM conservation easements.  Conservation Easement Stewardship and Enforcement 
Program Plan – DNR Final Report February 28, 2011 is a good resource to learn more about 
conservation easements held by the DNR.  As the report date is 2011, numbers provided within 
that document may not be representative of current easements.  
 
Pertaining to RIM conservation easements, BWSR currently holds 6,700 RIM conservation 
easements that provide protection for 250,500 acres across the State. Within the Paleozoic 
Plateau alone there are 422 easements that encompass 10,100 acres. 
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Federal governments easement holders can include the United States Fish and Wildlife Service 
(FWS); the Natural Resources Conservation Service (NRCS) the United States National Park 
Service (NPS) and the United States Bureau of Land Management (BLM). These natural 
resource easements can be acquired and managed in various ways. For example, The NRCS 
offers programs to landowners who want to maintain or enhance their land in a beneficial way to 
the environment by providing technical help and financial assistance but depends on landowners 
and organizations to do the work. The conservation easement programs offered include the 
Grassland Reserve Program, Wetlands Reserve Program and Healthy Forest Reserve Program. 
The FWS provides technical and financial assistance to local land trusts and community 
conservation foundations similar to NRCS but also could own and manage easements such as 
wetland easements, grassland easement and others.  
 
Non-governmental organization easement holders include organizations such as Ducks 
Unlimited, Inc. (Wetlands American Trust), Minnesota Land Trust and The Nature Conservancy. 
Conservation easement types include many of those identified above under state and federal 
government.   
 
Local governments can also hold easements for similar purposes as mentioned above. 
Conservation easement types can vary by LGU. The LGU should be prepared to provide project 
proposers with information on conservation easements that they hold early during project 
planning. 
 
Scenic Easements 
 
State scenic easements are those easements acquired by the Minnesota Department of 
Transportation under M.S. 173.04 Scenic Area. These easements are acquired to preserve the 
natural beauty of a specific area and its visibility from the highway. The rights may require the 
removal, by owner of the land, any structure necessary to accomplish visibility. These easements 
are federally funded. 
 
The DNR may acquire scenic easements to implement the Wild and Scenic Rivers System. The 
purpose of Wild and Scenic River Systems are to preserve and protect the outstanding scenic, 
recreational, national, historical, and scientific values of certain Minnesota rivers and adjacent 
lands. There is one Wild and Scenic and Recreational River located within the Paleozoic Plateau 
that is a segment of the Cannon River. 
 
Trails Easements 
 
Trail easements are easements acquired for the purpose of developing or designating a trail 
segment for recreational purposes. Trail easements offer the user access to other natural resource 
features and critical natural habitats discussed in other sections and subsections of this document. 
Trail easements can be held by local, state and federal governments as well as non-governmental 
organizations. These easements can be designated for a variety of uses and reasons. The DNR for 
example manages trails and trail systems for many uses that include cross-country, biking, 
horseback riding, off-highway vehicles, hiking and snowmobile trails. Many of these trail types 
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are also managed by non-state entities. Trail systems may tie into larger long-distance trails that 
can be held in easements by many easement holders. 
 
Four state trail easements are managed by the DNR located within the Paleozoic Plateau. Within 
the Minnesota River Valley, one state trail easement that is part of the Minnesota Valley State 
Trail. Currently, no National Park System trails are within this area of the state.  
 
Considerations 
 
As discussed above, natural resources easements are obtained for a variety of reasons. Natural 
resource easements may be obtained for recreational purposes, the protection and preservation of 
rare and unique features and several of these easements may be part of or considered critical 
natural habitats. For this reason, the considerations and cautionary mentions are similar to those 
in subsection 8 of Buffers and Setbacks.  
 
The restrictions of each individual easement are dependent on the features that the easement is 
intended to protect or for the purpose for which the easement was obtained. This makes it 
difficult to state with any certainty what specific impacts silica sand activities may have to 
natural resource easements even for those that fall under similar designations, without site 
specific information.  
 
Even with site specific information, it may be difficult for LGUs to assess what type of impacts 
may be associated with proposed activities for natural resource easements that aren’t directly 
impacted. Natural resource easements lands may consist of complex habitat systems with 
varying degrees of consideration that need to be made from a broader landscape perspective (e.g. 
seed transport, hydrology, and wildlife corridors). More obvious impacts that may be easier to 
assess include noise or visual impact; but the loss and value of habitat and habitat connectivity or 
migratory impacts may be more difficult to discern. Consultation with area experts and site 
managers could be a useful tool in assessing site impacts and is encouraged. In the scenario 
where the natural resource easement is adjacent to the proposed project site, the easement holder 
should be consulted early in the process.  
 
The vicinity of the proposed project to a natural resource easement introduces another 
consideration. An example on visual impacts: A proposed silica sand mining operation is located 
on a bluff feature. Two state trails are located within ¼ mile of the proposed project; one trail is 
located on the toe of the bluff, the other on the top. Even though the proposed project is located 
within ¼ mile of both trails, the trail on the top of the bluff may be subject to visual impacts 
while the other located at the toe of the bluff does not. Generally, it is recommended that 
“vicinity” be considered as natural resource easements located within one mile of the proposed 
project boundary. Natural resource easements identified within that distance should then be 
evaluated individually for potential impacts applying considerations such as the one in the 
example above. 
 
Features within natural resource easements may be discussed in other Setback and Buffer 
subsections. An example would be a calcareous fen. Special considerations and 
recommendations for calcareous fens are discussed in subsection 6. In this scenario, it is 
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recommended that the LGU follow the recommendations for the unique feature or whichever is 
more restrictive. It should be noted that other site features in addition to, for example, the 
calcareous fen, may need to be considered when determining an appropriate course of action.  
 
When considering features 
 
The Natural Heritage Information System provides information on Minnesota’s rare plants, 
animals, native plant communities, and other rare features such as geologic features and animal 
aggregations. The NHIS is the most complete source of data on Minnesota’s rare or otherwise 
significant species, native plant communities, and other natural features and is continually 
updated as new information becomes available. The data are commonly used for land 
conservation programs, environmental review, planning, management research and education. A 
NHIS Review can be obtained through a formal request made to the DNR.  If it is determined 
that the proposed project has the potential to adversely affect any state-listed or other rare 
features recommendations for avoidance and minimization will be included with the response 
along with DNR area contact information. Information on how to obtain NHIS data along with a 
fee schedule for services can be found on the DNR website.  
 
There are many resources available that provide information about the species or features 
associated with natural resource easements (and other habitats in general). The DNR website link 
to “Nature” is one of those resources. This interactive webpage includes links to webpages on 
Minnesota’s animals, climate, ecological classification system, forests, invasive species, native 
plant communities, nongame wildlife, plants, prairies, water and rocks and minerals. Numerous 
other resources are available via the internet that include other state websites, local governments 
(county/city), non-governmental organizations (e.g. The Nature Conservancy, Ducks Unlimited, 
the Minnesota Land Trust, etc.), university websites (e.g. University of Minnesota) and federal 
government websites (e.g. United States Fish and Wildlife Service, United States Park Service, 
and etc.). Caution should be applied when using information gathered from non-research based 
entities.   
 
How to find out where natural resource easements are located 
 
The National Conservation Easement Database (NCED) includes records from land trusts and 
public agencies throughout the United States. The purpose of NCED is to provide a nationwide 
system for sharing and managing information about conservation easements. The website allows 
the user to run reports on your state(s) of interest. More advanced searches include but are not 
limited to easement types, easements by counties, easement holders, and easement purposes. The 
report includes graphs/charts that aid in the interpretation of conservation easements and queries 
offer map depictions. The easement records within the system are provided voluntarily and 
updated periodically. Easement holders and landowners both are encouraged to participate. In 
Minnesota several state, federal and non-governmental organizations participate in this program. 
Few local governments were identified as participants in the database. To run a report for your 
area of interest or to learn more on how to participate in the NCED, visit the website at 
www.conservationeasement.us. 
 





http://www.conservationeasement.us/
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The locations of several natural resource easements discussed in this subsection are available in 
spatial data format and can be found on the DNR Data Deli website. The DNR GIS Data Deli is 
an internet-based spatial data acquisition site that allows users to download raw computer-
readable data for use in Geographic Information System (GIS) or image processing systems. 
Local land-use plans and watershed plans are other resources that should include locations of 
critical natural habitats and their unique and valued features. 
 
Most easements are filed in the public records of the county in which the land is located. For 
counties who have not established an electronic database which allows them to sort land records 
by type, locating easements can be difficult. However, other resource planning tools such as 
local land-use and/or regional development plans and some watershed plans should already have 
identified many of these easements and could be useful tools when reviewing proposed projects. 
 
 



c. List of Silica Sand Project Potential Impacts 
 
Potential impacts are similar for both geographic regions. 
 



· Loss of habitat and habitat corridors  
· Introduction and/or spread of invasive species  
· Increase in water pollution 
· Hydrologic changes (landscape and recreational implications 
· Recreational user safety (increased traffic and large equipment) 
· Reduction in SGCN 
· Impacts to state-listed species that rely on protected resources 
· Increased fragmentation and degradation of habitat (both protected and non-) 
· Visual impacts to recreational users 
· Noise impacts to recreational users 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
Natural resource easements are one method to protect and preserve land; other methods include 
zoning and local regulations, state or federal laws and regulations, and public ownership. To 
protect natural resource easements from potential negative impacts associated with silica sand 
mining, processing and transportation LGUs could consider the following be required in local 
application/permitting processes: 
 
1. Require that the applicant submit a DNR NHIS Data Request Form in order to determine 



potential impacts to rare features.  The form should be obtained early in project development 
so the NHIS Response can be provided with the application. *Note: A NHIS correspondence 
letter is valid for one year. Through project development (including early planning, 
application, environmental review and permitting) it may be necessary to request an updated 
review from the DNR to ensure that all recorded rare and natural resources are incorporated 
in project considerations. 
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2. Consult available resources to determine natural resource easements are adjacent to or in the 
vicinity of the proposed project. If a natural resource easement is found to be adjacent to the 
proposed project, the easement holder should be consulted early in the process. 



3. If the natural resource easement is found to be in the vicinity of the proposed project, 
LGUs/project proposers should consider the proposed activities and the potential impacts to 
the critical natural habitat. Area experts or easement managers could be consulted to help 
assess potential impacts. 



4. Impacts in any scenario should be avoided or minimized to the extent feasible by requiring:  
a. Setbacks: There are no existing setback requirements in Minnesota Rules for natural 



resource easements.  As with residential setbacks, minimum setbacks in land-use 
regulations can be used to provide a base level of protection.  However, the specifics 
of the project and the site need to be considered and setbacks are more effectively 
determined on a project-specific basis.  In a land-use regulation pertaining to natural 
resource easements, it may be appropriate to establish a setback of 500 feet or greater 
from the property line. 



b. Vegetative buffers:  Require a vegetative buffer along the perimeter of the project 
area. Vegetative buffers provide both a visual and noise barrier to mining, processing 
and transporting activities if designed properly. Vegetative buffers also help provide 
erosion control, reduce soil/water runoff from the site and may help to avoid or 
manage the spread or establishment of invasive species.  



c. Best Management Practices: Project proposers should be required to follow BMPs. 
(discussed in more detail in the Operations section of this document) 



d. The use of ecologically appropriate materials both during operations and reclamation. 
For example, this could include the required use of wildlife-friendly erosion control 
mesh and native seed mixes from local seed sources.  



 
Long-term planning could include working with area experts and landowners to identify lands 
that contain rare and sensitive features to determine whether a natural resource easement or other 
method of protection such as purchasing the land in fee. 
 
 
References 
 
The Office of the Revisor of Statutes website: 
http://www.revisor.leg.state.mn.us 
 
DNR Data Deli website: 
http://deli.dnr.state.mn.us 
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http://www.dnr.state.mn.us/ 
 
NCED website: 
http://www.conservationeasement.us/ 
 
BWSR webpage on easements: 
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http://www.bwsr.state.mn.us/easements/ 
 
USFWS webpage on habitat management techniques: 
http://www.fws.gov/mountain-prairie/pfw/r6pfw8b.htm 
 
NRCS website on Easements: 
www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/easements/ 
 
 
 
E.10. Floodplains 
 
 



a. Description of Silica Sand Project Concerns  
 
Floodplains are areas adjacent to rivers, streams, and lakes that are susceptible to flooding. 
Along large rivers, such as the Mississippi and Minnesota Rivers, floodplains usually are flooded 
during spring after heavy snow seasons but flooding can also result from intense rains. 
Floodplains may include normally dry areas adjacent to wetlands, small ponds, or other low 
areas. Silica sand mining activities have the potential to be flooded if located in or near a 
floodplain.  
 
Flooding of a silica sand mine and associated activities could potentially result in floodwater 
contamination, groundwater contamination, rerouting of the stream, alteration of surface water 
flow, operations shut down, loss of berm or bank, loss of vegetated upland , loss of wetland 
buffer, accelerated erosion, loss of equipment, increased sedimentation, loss of productivity and 
degradation of fish and wildlife habitat. 
 
 



b. Narrative Description and Background Information 
 
In 1969, the Minnesota Legislature enacted the State Floodplain Management Act. By law, 
Minnesota's flood prone communities are required to: 1) adopt floodplain management 
regulations when adequate technical information is available to identify floodplain areas; and 2) 
enroll and maintain eligibility in the National Flood Insurance Program (NFIP) so that the people 
of Minnesota may insure themselves from future losses through the purchase of flood insurance. 
In 1987, the Flood Plain Management Act was amended to establish a state cost-sharing grant 
program to help local government units plan for and implement flood hazard mitigation 
measures. The Department of Natural Resources (DNR) is the state agency with overall 
responsibility for implementation of the State Flood Plain Management Act. 
 
At the state level, the DNR has promulgated minimum standards for floodplain management 
entitled "Statewide Standards and Criteria for Management of Flood Plain Areas of Minnesota" 
These standards have two direct applications: 1) all local floodplain regulations adopted after 
June 30, 1970 must be compliant with these standards; and 2) all state agencies and local units of 
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government must comply with Minnesota Regulations in the construction of structures, roads, 
bridges or other facilities located within floodplain areas delineated by local ordinance.  
 
Floodplain management regulations are administered by local zoning authorities. Local 
floodplain regulatory programs, administered by county government, predominately for the 
unincorporated areas of a county, and by municipal government for the incorporated areas of a 
county, must be compliant with federal and state floodplain management standards. Both federal 
and state standards identify the 100-year floodplain as the minimum area necessary for 
regulation at the local level. The 100-year floodplain is the land adjoining lakes and rivers that 
would be covered by the 1-percent chance (or 100-year) flood. LGUs may regulate activities in 
the 500-year floodplain, instead of just the 1-percent chance (100-year) floodplain. Federal 
Emergency Management Agency (FEMA) maps usually show floodplains associated with rivers, 
streams, and large lakes, but the community may also regulate locally identified areas as high 
flooding risks. Sound floodplain management principles stress the need for a comprehensive 
approach to solving flood problems by emphasizing nonstructural measures. 
 
 



  
 
 
The community’s floodplain management regulations must include the minimum federal and 
state regulations, but often have more restrictive regulations. 
 
Local zoning regulations identify permitted land uses in the floodway and flood fringe portions 
of the floodplain. In the floodway portion, high-velocity floodwaters are expected so most types 
of development are prohibited. In the flood fringe portion of the floodplain, where the backwater 
or low-velocity floodwaters occur, development may be allowed if it meets standards. 
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Mining of many types of surface deposits is common in floodplains, and such uses are addressed 
in MN Rule 6120.  Below are excerpts from Minnesota Rule 6120 regarding permitted and 
prohibited uses. 
 
6120.5800 ZONING: LAND USES PERMITTED IN FLOODWAY AND FLOOD FRINGE 
AREAS. 



Subp. 3. Permitted uses within the floodway or between levees. Local zoning ordinances 
may designate specified uses as permitted or special permit uses provided such uses have 
a low flood damage potential and will not materially obstruct flood flows or increase 
velocities or stages of the regional flood. However, uses that are likely to cause pollution 
of waters, as defined in Minnesota Statutes 1969, section 115.01, and are prohibited 
unless adequate safeguards approved by the state water pollution control agency are 
provided. All other uses are prohibited including storage of any potentially hazardous 
materials which if subject to flooding may become buoyant, flammable, explosive, or 
may be injurious to human, animal, or plant life. 
 
Subp. 3.A. The following uses may be permitted within the floodway or between levees: 
 



A. Uses having a low flood damage potential including agricultural uses, 
recreational uses, parking lots, loading areas, storage yards, airport landing strips, 
certain sand and gravel operations, water control structures, navigation facilities, 
and other open space uses. 



 
Subp. 4. Development of flood fringe areas adjacent to and outside of floodways. 
 
Subp. 4.F. Storage of materials. Materials that, in time of flooding, are buoyant, 
flammable, explosive, or could be injurious to human, animal, or plant life shall be stored 
at or above the flood protection elevation, floodproofed, or protected by structural 
measures consistent with the standards set forth herein. Furthermore, storage of materials 
likely to cause pollution of the waters, as defined in Minnesota Statutes 1969, section 
115.01, if subject to flooding are prohibited unless adequate safeguards approved by the 
state water pollution control agency are provided.  



 
The DNR’s model floodplain ordinances allow “Extraction and storage of sand, gravel, and other 
materials” as conditional uses within the floodway, with specific controls: 



 4.41  All Uses.  No conditional use shall be allowed that will cause any increase in the 
stage of the 1% chance or regional flood or cause an increase in flood damages in the 
reach or reaches affected.  
 4.42  Fill; Storage of Materials and Equipment: 



(a)  The storage or processing of materials that are, in time of flooding, 
flammable, explosive, or potentially injurious to human, animal, or plant life is 
prohibited. 
(b) Fill, dredge spoil, and other similar materials deposited or stored in the 
floodplain must be protected from erosion by vegetative cover, mulching, riprap 
or other acceptable method.  Permanent sand and gravel operations and similar 
uses must be covered by a long-term site development plan. 





https://www.revisor.mn.gov/statutes?id=115.01#stat.115.01
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(c)   Temporary placement of fill, other materials, or equipment which would 
cause an increase to the stage of the 1% percent chance or regional flood shall 
only be allowed if the (Governing Body) has approved a plan that assures removal 
of the materials from the floodway based upon the flood warning time available.   



 
Similar provisions apply in the flood fringe:  
 



 5.45  The placement of more than 1,000 cubic yards of fill or other similar material on a 
parcel (other than for the purpose of elevating a structure to the regulatory flood 
protection elevation) must comply with an approved erosion/sedimentation control plan.  



(a)   The plan must clearly specify methods to be used to stabilize the fill on site 
for a flood event at a minimum of the regional (1% chance) flood event.   
(b) The plan must be prepared and certified by a registered professional 
engineer or other qualified individual acceptable to the (Governing Body).   
(c) The plan may incorporate alternative procedures for removal of the 
material from the floodplain if adequate flood warning time exists. 



 
6120.5900 SUPPLEMENTAL STANDARDS AND CRITERIA FOR FLOODPLAIN 
MANAGEMENT. 



Subpart 1. In general. Supplemental measures for floodplain management should be 
included in local governmental comprehensive floodplain management programs and 
adopted or provided in addition to local zoning ordinances when sufficient technical data 
and resources are available for their effectuation. All local governmental units shall 
provide for control of the development and use of floodplains in flood hazard areas by 
adopting the following specific regulations and measures where practical to supplement 
and complement floodplain zoning ordinances and provide comprehensive floodplain 
management. 
 



In a recent survey of LGU, 3 of 15 respondents had ordinances that prohibited silica sand mining 
in the floodplain. The majority of the remaining participating LGUs (10 of 15 respondents) had 
no explicit setback restrictions or deemed the question not applicable to their ordinances. 
 
 



c. List of Silica Sand Project Potential Concerns  
 
Potential impacts are similar for both geographic regions. 
 



· Floodwater contamination 
· Groundwater contamination 
· Alteration of surface water flow 
· Rerouting of the stream 
· Loss of wetland buffer  
· Accelerated erosion 
· Loss of berm or bank  
· Loss of vegetative buffer 
· Increased sedimentation 
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· Degradation of fish and wildlife habitat 
· Effect on cultural resources 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
The assessment is that the actual mining operation is unlikely to cause pollution if properly 
managed under the standards listed above.  However, in order to protect floodplains, surface 
water and groundwater from potential pollution from silica sand processing, stockpiling and 
transportation activities, Minnesota River Valley and Paleozoic Plateau LGUs could consider the 
following actions:  
 



1. Amend the existing local floodplain ordinance to list silica processing, stockpiling and 
transloading as prohibited uses in the floodway and flood fringe because of the inherent 
pollution potential, unless and until, the MPCA determines adequate safeguards are in 
place and formally approves them by permit. 



 
In addition, Minnesota Rule 6120.5900 authorizes the LGU to adopt supplemental measures to 
protect floodplain resources from the potential impacts (beyond pollution) associated with the 
inundation of a silica sand mine by floodwaters. Potential impacts include the alteration of 
surface water flow, rerouting of the stream, loss of wetland buffers, accelerated erosion, loss of 
berm or banks, loss of vegetative buffers, increased sedimentation and degradation of fish and 
wildlife habitat. 
 
The following supplemental standards could be considered to improve natural resources 
protection in floodplains:  
 



1. Prohibit any temporary placement of fill and other material (as in 4.42 (c) above) along 
rivers with flashier flood characteristics where adequate warning time is not available. 



2. Require a flood response plan for LGU approval that details how potential floodplain 
damages will be avoided, mitigated, repaired or compensated for in the event of a flood. 



 
 
References 
 
State Statutes:    103A. WATER POLICY AND INFORMATION  
   103F.101- 103F.165 FLOODPLAIN MANAGEMENT 
   103H. GROUNDWATER PROTECTION 
   CHAPTER 115. WATER POLLUTION CONTROL 
   CHAPTER 116. POLLUTION CONTROL AGENCY 
 
Minnesota Rules:  6120.5000 - 6120.6200 FLOODPLAIN MANAGEMENT 
 
DNR web page:  
http://www.dnr.state.mn.us/waters/watermgmt_section/floodplain/index.html 
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Local Governmental Unit Survey Results: 
https://www.surveymonkey.com/sr.aspx?sm=qkaIu71vdR_2fqmXMaOYsLnAJKgFH4Fy7NOS
xsQqAaP74_3d 
 
 
 
E.11. Cultural Resources 
 
 



a. Description of Silica Sand Project Concerns 
 
Silica sand activities have the potential to disturb or destroy areas of cultural significance 
through indirect means or direct mean. Potential indirect effects on historic properties include but 
are not limited to, dust, noise, vibrations, changes in access and lighting. Direct impacts include 
but are not limited to, the destruction or alteration of historic properties as a result of ground 
disturbance through mining activities including mine, processing and transportation facility 
construction. 
 
 



b. Narrative Description and Background Information 
 
The Minnesota River Valley and the Paleozoic Plateau as well as other regions throughout 
Minnesota have been occupied by humans for millennia and have the potential to contain historic 
properties. Historic properties include significant archaeological sites, historic buildings or 
structures (individual properties and districts), historic landscapes, and traditional cultural 
properties.  Historic properties are identified and designated by various processes at local, state 
and federal levels of government.  Identification is accomplished by inventories of known or 
likely resources.  Designation could include local listings of historic properties or could include 
the State or National Register of Historic Places.  
 
In Minnesota, state law requires that all levels of government, state and local, “have a 
responsibility to protect the physical features and historic character of properties designated in 
M.S. sections 138.662 and 138.664 or listed on the National Register of Historic Places…”.  
Most cultural resource investigation and protection activity is carried out through federal and 
state governmental actions. If any silica mining projects receives federal assistance (which 
includes permits, licenses, approvals, or any level of funding), then Section 106 of the National 
Historic Preservation Act of 1966 is triggered, and the LGU is required to work with the lead 
federal agency in completing the Section 106 review.  If a state agency permits or funds a silica 
sand mining project, that state agency is required to conduct reviews under Minnesota statutes 
protecting cultural resources.  These laws apply across the state.  In some situations, local 
governments and private landowners are required to comply with these statutes or LGUs may 
have ordinances of their own overseen by heritage preservation commissions (M.S. 471.193). 
 
Minnesota Statutes pertaining to cultural resources: 
 



Chapter 138. Historical Societies; Sites; Archives; Archaeology; Folklife 
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Chapter 307. Private Cemeteries. 
 
These statutes are discussed in more detail below. As mentioned above, several of these do not 
require action by private landowner. In instances where action is required, the items have been 
“called out” below. For those that do not require action by a private landowner, similar to natural 
resources, actions that promote cultural resource protection and preservation are encouraged.  
 
The hiring of a professional archaeologist and historian (qualifications can be found at 
http://www.cr.nps.gov/local-law/arch_stnds_9.htm ) to study and review permitted projects in an 
effort to identify archaeological and architectural resources and consider potential impacts to 
these historic properties is one way to further preservation per state statute, if done in 
consultation with the Minnesota State Historic Preservation Office of the State Archaeologist. 
 
Chapter 138.  
 
Minnesota Field Archaeology Act (MS 138.31-138.42) establishes the office of the State 
Archaeologist; requires licenses to engage in archaeology on nonfederal public land; establishes 
ownership, custody and use of objects and data recovered during survey; and requires state 
agencies to submit development plans to the State Archaeologist, the Minnesota Historical 
Society (MNHS) and the Minnesota Indian Affairs Council for review when there are known or 
suspected archaeological sites in the area.  
 
Under MS 138.40, Subd. 3, agencies controlling said lands must submit plans to the State 
Archaeologist and the MHS for review of developments on their lands where archaeological sites 
are known or scientifically predicted to exist. The State Archaeologist and MNHS have 30 days 
to comment on the plans. “Land” means land or water areas owned, leased or otherwise subject 
to “the paramount right of the state, county, township, or municipality” where archaeological 
sites are or may be located. For industry projects that propose use of state agency land, the state 
agency needs to comply with the statute.  
 
Minnesota Historic Sites Act (MS 138.661-138.669) establishes the requirement that state 
agencies and political subdivisions have a responsibility to protect historical resources. This 
section also defines the State Historic Sites Network and the State Register of Historic Places, 
and requires that state agencies consult with the State Historic Preservation Office (SHPO) at the 
MNHS before undertaking, funding or licensing projects that may affect properties on the 
Network or on the State or National Registers of Historic Places.  Before carrying out any 
undertaking that would affect designated or listed properties, or funding or licensing an 
undertaking by other parties, the state department or agency must consult with the MNHS 
pursuant to the society's established procedures to determine appropriate treatments and to seek 
ways to avoid and mitigate any adverse effects on designated or listed properties. If the state 
department or agency and the MNHS agree in writing on a suitable course of action, the project 
may proceed.  
 
Chapter 307.08. Private Cemeteries Act 
 





http://www.cr.nps.gov/local-law/arch_stnds_9.htm
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The Private Cemetery Act (M.S. 307.08) affords all human remains and burials older than 50 
years and located outside of platted, recorded or identified cemeteries; protection from 
unauthorized disturbance. This statute applies to burials on either public or private lands or 
waters. The law defines what actions are felonies or gross misdemeanors related to private 
cemeteries. As required under Subd. 10, state or political subdivision controlling the lands or 
waters or, in the case of private lands, the landowner or developer, should submit construction 
and development plans to the state archaeologist for review prior to the time bids are advertised 
and prior to any disturbance within the burial area if identified. In most situations, agencies and 
landowners or private developers do not know where sites are located and they do not have the 
in-house ability to scientifically predict where sites could be located. To proactively predict the 
presence of sites LGUs could require a project proposer hire professionals to conduct a scientific 
assessment for use during project scoping and conceptual site planning to avoid effect. It is 
important to note that MS 307.08 requires all levels or government and private landowners and 
developers to comply with the statute, unlike FieldArchaeology and Historic Sites, which do not.  
 
Effective Practices 
 
The most effective way to use the current non-federal environmental review process to protect 
historic properties in Minnesota and silica sand activities is to provide local governments with 
the tools to determine if projects within their jurisdiction have the potential to harm historic 
properties.  
 
With regard to archaeological resources, the State Archaeologist estimates that less than 1% of 
sites are recorded in his database, the official archaeological inventory for Minnesota. Thus 
agencies need to not only assess the impacts to known sites, but to locations that are 
"scientifically predicted" to contain sites assuming that 99+% of Minnesota's sites are not in this 
inventory. Direct access to the State Archaeologist's database would provide agencies with 
known site locations, but should not be provided to inappropriate officials or to the general 
public as it may encourage illegal activities such as trespassing, vandalism, and burial site 
disturbance.  
 
Regarding historic resources the SHPO maintains the state's inventory of historic buildings, 
structures, and landscapes. This list is much more complete than the archaeological inventory 
because the locations of most history-architecture properties can be recorded by simply viewing 
and/or doing archival research.  In the 1970s and 1980s, the SHPO conducted intensive surveys 
of historic standing structures statewide.  This inventory is constantly being added to and 
updated with information on newly identified historic properties through federal and state project 
reviews and local preservation efforts.  There is less concern for data privacy for this database. 
 
The first step in cultural resource impact review should always be to first contact the SHPO and 
the State Archaeologist to get a list of known properties and ask them for their recommendations 
with regard to the potential for uninventoried historic properties, assessing impacts to known 
properties, and the need for a more intensive literature search or even actual site survey. 
 
To expedite and inform permitting agencies, it is encouraged that LGUs require an applicant hire 
professionals to conduct an historic properties assessment for use during project scoping and 
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conceptual site planning to avoid potential effects to historic properties.  The SHPO has 
archaological and architectural/history survey guidance manuals which are available for use in 
completing these assessments. 
 
 



c. List of Silica Sand Project Potential Impacts  
 
Potential impacts are similar for both the Minnesota River Valley and Paleozoic Plateau 
geographic regions under consideration. 
 
Potential Direct Impacts:  



· Direct disturbance, destruction, demolition, moving or physical alteration of an historic 
property  
 



Potential Indirect Impacts: 
· Impacts to access, increase in traffic, noise, dust, vibration, atmospheric and visual 



impacts, including adverse impacts to the setting and changes in use of an historic 
property; 



· Also includes reasonably foreseeable cumulative impacts of all of these. 
 
 



d. Recommendations, Standards, Criteria, Considerations 
 
While Minnesota statutes regarding cultural resources are more prescriptive on the process that 
state agencies are required to follow, political subdivisions are still required to “protect the 
physical features and historic character of properties designated in sections 138.662 and 138.664 
or listed on the National Register of Historic Places…” (MS 138.665).  To protect and preserve 
cultural resources from potentially negative impacts associated with silica sand mining and 
related activities in both the Minnesota River Valley and the Paleozoic Plateau geographic 
regions, the LGUs could consider requiring the following in local permitting. 
 



· For review of developments on lands where archaeological sites are known or 
scientifically predicted to exist, require a project proposer hire a professional 
consultant to conduct an archaeological assessment to determine if known or suspected 
sites are present and if consultation with SHPO and OSA should occur.   



· Regarding historic resources, require a project proposer hire a professional consultant to 
conduct a history/architectural assessment to identify historic properties and assess 
potential effects to properties as a result of silica mining activities. If historic properties 
are identified, consultation with SHPO should occur. Since M.S. 307.08 applies to all 
levels of government and private land owners, on all projects, the LGUs should consult 
with the State Archaeologist to determine if known or suspected burials are present, and 
to work through the appropriate steps under that statute if burials are present. 



 
LGUs should be aware of local preservation and land use ordinances that may require local 
review of project activities and require project proposers to follow the local requirements for 
those ordinances.    
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Resources 
 
Minnesota State Historic Preservation Office 
http://www.mnhs.org/shpo/ 
 
MnSHPO Survey & Inventory Information 
http://www.mnhs.org/shpo/survey/index.htm 
 
MnSHPO Federal and State Compliance Information 
http://www.mnhs.org/shpo/review/index.htm 
 
Minnesota Office of the State Archaeologist 
http://www.osa.admin.state.mn.us/ 
 
Advisory Council on Historic Preservation 
http://www.achp.gov/ 
 
Advisory Council on Historic Preservation: Section 106 Toolkit 
http://www.achp.gov/apptoolkit.html 
 
National Historic Preservation Act 
http://www.achp.gov/nhpa.html 
 
National Register of Historic Places 
http://www.nationalregisterofhistoricplaces.com/ 
 
Minnesota Field Archaeology Act 
https://www.revisor.mn.gov/statutes/?id=138.31 
 
Minnesota Historic Sites Act 
https://www.revisor.mn.gov/statutes/?id=138.661 
 
Winona County Zoning Ordinance 
http://www.co.winona.mn.us/sites/winonacounty.new.rschooltoday.com/files/wczo_2011_for_w
eb_smaller%20with%20amendments2.pdf  see Chapter 11 
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From: John Litsenberger
To: *EQB_Silica Sand
Subject: Comments
Date: Sunday, January 05, 2014 1:49:10 PM


Overall I can see there has been a lot of work that has gone into this "tool kit".  A few
comments:
 
Does not cover underground mining.  I firmly believe underground mining to be a very viable
option for SE Minnesota operations.  As such, counties and townships need to address
setbacks from active wellheads, property setbacks, placement of ventilation holes/openings,
hours of operation, blasting procedures (these will differ from surface mining blasting), and
protection of mine access openings.  Here, in Goodhue County, we did address several of
these issues, however, not all.
 
In your discussion on setbacks, it is inferred that homes built after a mine is already in
operation will enjoy the same protection as those built previous to mine operation.  This
should be a reciprocal agreement-that is, once a mine operation is permitted, any new
home construction has to adhere to the setbacks in place.
 
On pages 3 and 4 there is reference given to the State Technical Assistance Team. I would
strongly recommend that at least one member of this team be from industry and that the
team is not 100% state or federal employees.  Industry often will be ahead of the state and
federal people on industrial best practice procedures.
 
Thank you,
  
 
John Litsenberger
651-388-6642
 
3656 Martha Lane
Red Wing, MN 55066
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From: Herber, Daniel J.
To: *EQB_Silica Sand
Cc: Smyser, Jeff (MPCA)
Subject: Unimin Corp Cmts re EQB Tools Assist LGUs Silica Sand Projects attached
Date: Monday, January 27, 2014 7:24:50 PM
Attachments: 2014-01-27 Unimin Cmts EQB Tools Assist LGUs Silica Projects.PDF


Mr. Smyser:
 
Unimin Corporation submits the attached comments on the Environmental Quality Board’s
12/13/13 draft “Tools to Assist Local Governments in Planning for and Regulating Silica
Sand Projects.”  Let me know if you have any difficulty viewing the attached file.  These
comments are submitted via email only.  A paper copy will not follow unless requested.
 
Best regards,
 
Dan Herber
Associate
dan.herber@FaegreBD.com


Direct:  +1 612 766 7488


FaegreBD.com   Download vCard


FAEGRE BAKER DANIELS LLP
2200 Wells Fargo Center
90 South Seventh Street
Minneapolis,  MN 55402-3901, USA
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January 27, 2014          
 
VIA EMAIL silicasand.eqb@state.mn.us  
Jeff Smyser 
Environmental Quality Board 
520 Lafayette Road North 
St. Paul, MN 55155 
 
Re:  Comments on EQB Draft “Tools to Assist Local Governments” December 13, 2013 
 
Dear Mr. Smyser: 
 
 Unimin Corporation submits these comments on the draft “Tools to Assist Local 
Governments in Planning for and Regulating Silica Sand Projects,” released for comment by the 
Environmental Quality Board (“EQB”) on December 13, 2013.  Unimin is appreciative of the 
extensive work of the EQB and its staff and the other contributing agencies in the development 
of the draft Tools document and in reviewing Unimin’s prior comments dated October 1, 2013.  
However, Unimin strongly believes that the Tools requires considerable  modification and many 
specific changes to be a useful document for local governments (LGUs) and to meet the 
legislative directive set forth in Minn. Stat. § 116C.99.  For convenience, Unimin has prepared a 
section by section of the “Tools” document covering specific issues, with reference to pages 
within the draft Tools document.  These comments are attached hereto as Appendix A.  
 
 Unimin’s comments fall broadly into five  categories: (1) the failure of the Tools to 
recognize and reflect the role of site-specific environmental review in any LGU land use/zoning 
approval; (2) the document’s failure to focus on the principal control mechanism of local zoning, 
district by district zoning, and the role of the Conditional Use Permit (CUP), the statutory device 
under local zoning for fine grained regulation of larger scale land use activities, see Minn. Stat. 
§§ 394.25, 394.301; (3) the Tools’ inclusion and confusion of existing federal and state 
regulatory and permitting schemes in relation to local regulation under local ordinances;  (4) the 
need for scientific support for each of the standards and criteria suggested; and (5) the tone and 
approach of the proposed guidance.  These categories of comments are briefly highlighted below.  
 
I. ROLE OF ENVIRONMENTAL REVIEW SHOULD BE EMPHASIZED AND THE 



TOOLS SHOULD SHOW HOW IT CAN BE INTEGRATED WITH A CUP 
PROCESS FOR PROJECT REGULATION.   



 
The “Tools” document fails to properly reflect the existing, site-specific environmental 



review process where LGUs can require detailed review of project-specific impacts, which are 
often driven by the specific geographic location of proposed mining operations, and then 
integrate these insights into the CUP for any silica project.  No LGU should consider its zoning 
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code in isolation from the environmental review process.  One of the major failings of the current 
controversy has been the failure in many Southeastern Minnesota LGUs to understand and use 
the environmental review as part of its approval.  As the EQB has previously noted: 
 



The following mandatory review categories do or may apply to silica sand mining 
facilities: 
 
4410.4300, Mandatory Environmental Assessment Worksheet [“EAW”] 
Subp. 12. Nonmetallic mineral mining. RGU: local government 
Subp. 14. Industrial, commercial, and institutional facilities. RGU: local 
government 
Subp. 15. Air pollution. RGU: Minnesota Pollution Control Agency 
Subp. 24. Water appropriation and impoundments. RGU: local government 
Subp. 27. Wetlands and public waters. RGU: local government 
Subp. 36. Land use conversion. RGU: local government 
Subp. 36a. Land conversion in shoreland. RGU: local government 
 
4410.4400, Mandatory Environmental Impact Statement [“EIS”] 
Subp. 9. Nonmetallic mineral mining. RGU: local government 
Subp. 11. Industrial, commercial, and institutional facilities. RGU: local 
government 
Subp. 20. Wetlands and public waters. RGU: local government 
Subp. 27. Land conversion in shorelands. RGU: local government 



 
See EQB 03/20/13 “Report on Silica Sand” at 46.  The EQB has also correctly pointedly noted 
that “[t]he rules also give governmental units, including the EQB, the authority to require an 
EAW for projects that may have the potential for significant environmental effect even if the 
project does not cross a mandatory review threshold.”  Id. at 47.  And the costs of this review are 
assessed against the proposer.  Minn. Stat. §116D.045 
 



In 2013, recognizing just the value, the Minnesota Legislature, enacted a new 
requirement that an environmental assessment worksheet (EAW) is required for any silica sand 
project excavating 20 or more acres or capable of storing more than 7,500 tons of silica sand, 
Minn. Stat. §116C.991.  The statue also required extensive analysis of anticipated impacts:   
 



(b) In addition to the contents required under statute and rule, an environmental 
assessment worksheet completed according to this section must include: 
 



(1) a hydrogeologic investigation assessing potential groundwater and 
surface water effects and geologic conditions that could create an 
increased risk of potentially significant effects on groundwater and surface 
water; 
(2) for a project with the potential to require a groundwater appropriation 
permit from the commissioner of natural resources, an assessment of the 
water resources available for appropriation; 
(3) an air quality impact assessment that includes an assessment of the 
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potential effects from airborne particulates and dust; 
(4) a traffic impact analysis, including documentation of existing 
transportation systems, analysis of the potential effects of the project on 
transportation, and mitigation measures to eliminate or minimize adverse 
impacts; 
(5) an assessment of compatibility of the project with other existing uses; 
and 
(6) mitigation measures that could eliminate or minimize any adverse 
environmental effects for the project. 



 
Unimin and Le Sueur County have conducted multiple EAW and EIS reviews of its 



projects and expansions.  This process is then integrated with the County’s general land use 
planning process and the CUP issuance for the specific project.  First, projects are directed by 
zoning districts to appropriate areas where mining will be permitted.  And, in terms of project 
specific control, the “mitigation measures that could eliminate or minimize any adverse 
environmental effects” are then tailored for the site specific conditions and become CUP 
requirements.   
 



Given the state’s extensive environmental review framework, it is surprising that there is 
almost no discussion of the role of project-specific environmental review in the Tools document 
(e.g., the first mention occurs on page 78), and no discussion of how it integrates with the CUP 
process.  As a result, the draft Tools document fails to advise and educate on the way counties 
and cities use environmental review to inform and focus their CUP approvals, and worse, leaves 
the impression that project specific controls are not available without rigid generic standards.  
Nothing could be further from the truth.  
 



Unimin’s and Le Sueur County’s experience shows that issues for a project can be 
identified and specific mitigation can be determined if the proper environmental review is 
completed for a project.  The current draft of the Tools document flags every possible “potential 
impact” (many of which are not unique to silica sand mining) of a hypothetical silica sand 
mining project.  This runs counter to the legislative mandate that the guidance document “reflect 
. . . differences in varying regions of the state.”  Minn. Stat. § 116C.99, Subd. 2.  The Tools 
should be an education in how LGUs can use environmental review and integrate it with the land 
use planning to account for the unique geography of regions of the state and the unique site 
characteristics of a given project.  This is a far better approach, than, for example, suggesting a 
500 foot setback from a conservation easement, see Tools at 155, with no consideration that the 
existing land use may be more harmfully introducing invasive species than that that would result 
from a hypothetical sand mining project.   
 



The mining of natural deposits is a unique activity in that feasibility of alternatives must 
necessarily take into account that mining by its very nature is dependent upon the geological and 
geographically fixed nature of the resource.  See, e.g., Pigeon River Lumber Co. v. McDougall, 
210 N.W. 850, 852 (Minn. 1926).  Unlike the siting of a business that can be located in many 
places: “Mineral deposits do not exist in an even distribution across the nation or the world.  We 
cannot choose where we want the mineral deposits to be located.”  DNR State Mineral Leasing, 
Exploration, and Development, Frequently Asked Questions (Mineral potential and 
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infrastructure), available at http://www.dnr.state.mn.us/lands_minerals/mineral_faqs.html#1; 
accord Minn. R. § 4400.3150 (identifying mining as one of the “land-based economies” in 
Minnesota).  As a result, site- and project-specific analysis and mitigation is a far better and more 
appropriate approach that the application of one-size-fits-all standards and criteria.  The key tool 
to commence this project-specific approach is environmental review.   
 
II. THE TOOLS SHOULD FOCUS ATTENTION ON LOCAL ZONING POWERS, 



THE ABILITY TO TAKE TIME FOR APPROPRIATE ZONING, AND THE CUP 
PROCESS FOR CONTROLS 



 
The Tools should focus on two aspects of sound land use planning, the cornerstone of 



appropriate LGU regulation.  These are  
 



• The initial identification of suitable areas for mining, processing and transshipment by 
use of zoning districts and 



• The use of a CUP process following environmental review to allow appropriate, case-by-
case, project specific regulation.   



 
Instead the Tools seem to adopt a generic, one size fits all approach, and ignores the existing 
LGU processes. 
 



Unimin has been fortunate to work with a LGU, Le Sueur County, that has taken 
seriously both its planning responsibility to anticipate silica sand development, and its role as the 
local regulator.  Thus early on, responding to the identification of resources in the County, 
suitable zoning districts were established to provide for longer term aggregate/silica sand areas 
appropriate for mining and provide for their protection.  This is the first line of action by LGUs, 
entirely ignored in the Tools.   
 



Minnesota law has long encouraged state and local land use decision-making to identify 
areas suitable for mining.  Minn. Stat. § 84.94 establishes a mineral resource identification 
program in the DNR and a mandatory consideration of the identification and protection of areas 
suitable for mining of sand and gravel by LGUs.  See also Minn. Stat. § 273.1115.  But, 
similarly, LGUs in the creation of zoning districts, should also exclude mining, silica 
transshipment and processing, where incompatible with adjacent uses.  The Tools should suggest 
areas facing imminent development of silica sand operations (whether mining, processing or 
transshipment) consider the need for a suitable planning moratorium and adoption of zoning 
districts and ordinances to properly regulate these activities.  See Minn. Stat. §§ 394.34, 462.355, 
Subd. 4.   
 



Similarly, Le Sueur County has long integrated the environmental review process with its 
designation of silica sand mining as a “conditional use” in the identified areas where aggregate 
development has been found to be a suitable activity.  The State’s zoning and planning laws 
make clear that the CUP process is most appropriate tool for this type of activity, which 
inherently requires case-by-case decision-making.  See Minn. Stat. §§ 394.301, 462.3595.  The 
CUP process provides the mechanism for both “general requirements” applicable to all uses and 
“requirements specific to each designated conditional use.”  What this tool kit fails to recognize 
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is that LGUs should be gathering all needed data by environmental review, then imposing site 
specific and project specific controls as needed to minimize or avoid environmental impacts.    
 



The clear import of the statute was to have EQB look at whether local regulation was 
appropriate or needed in various areas, and to give guidance on the best methods for such 
regulation.   To do this requires the EQB to consider the fit with the local land use regulatory 
framework and the capabilities of the LGU in regards to regulation.  Fundamental to this process 
is differentiation of areas suitable for a type of development in the district process and the 
regulation of the impacts by a CUP process tailored to the local impacts and resources.   
  
III. EXISTING ROLE OF FEDERAL AND STATE AGENCY PERMITTING 



SCHEME MUST BE EMPHASIZED 
 



While the Tools document references the role of federal and state agencies and 
regulations in sections of the draft document, the document glaringly fails to separate the 
appropriate roles of local and state/federal regulation.  While the document should clearly 
indicate where state and federal regulation would apply, and the role of the LGU in its land use 
processes, instead, the Tools suggest that LGUs should act in areas already covered by extensive 
permitting processes and where no LGU expertise or jurisdiction exists.  Extensive sections of 
the tools either reiterate existing regulations, e.g. wetlands and public waters, water discharges, 
water appropriation, or suggest local roles in areas like air quality modeling or monitoring, that 
clearly should be state level, uniform requirements.  This makes it sound like there are large gaps 
in regulation and that local intervention in these areas is needed.  Unimin’s experience 
demonstrates otherwise.  For example, the Le Sueur County approved Final Environmental 
Impact Statement for Unimin’s proposed South Mine specifically identifies more than a dozen 
federal, state, and local approvals.  These include U.S. Army Corp of Engineers Section 404 
Clean Water Act Permit; multiple Minnesota Pollution Control Agency (“MPCA”) permits for 
water discharge, air emissions, hazardous materials; Minnesota Department of Natural Resources 
(“DNR”) water appropriations, public waters, threatened species, calcareous fen permits or 
plans; and Minnesota Department of Health (“MDH”) water well permits.  All of these approvals 
are in addition to the approvals required from the LGU, which include a CUP, Wetland 
Conservation Act approvals and road, right-of-way, and local building permits. 
 



The Tools misinterpret the proper role of an LGU instead of explaining the existing 
framework and the separate local/state/federal responsibilities.  The tools should clearly identify 
the state or federal regulations that already address the significant majority of the potential 
impacts.  Rather than burdening the document, these regulatory arrangements belong in an 
appendix or references to available web sites.   
 



A few examples suffice.  In the air quality area, MPCA already regulates any silica-sand-
related facility if they meet any of the following descriptions: 
 



• Has a dryer that was constructed after April 23, 1986 
• Has a stationary crusher capable of processing 25 tons per hour of non-



metallic minerals (i.e. sandstone), and that crusher was constructed after 
August 31, 1983 
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• Has a portable crusher capable of processing 150 tons per hour of non-
metallic minerals (i.e. sandstone, and that crusher was constructed after 
August 31, 1983 



• Has potential PM10 emissions of 25 tons per year or more 
 
See EQB 03/20/13 “Report on Silica Sand” at 22.  To suggest that LGUs impose elaborate air 
monitoring programs as the current draft does is does not make sense, either under existing 
Minnesota legislative mandates or under the allocation of responsibilities to different 
governmental units and agencies.  The proposal ignores the statutory mandate to accord 
responsibility in that area to a specific state agency which has the scientific and technical 
expertise to act within that mandate.  Instead, the Tools suggest that these scientific and technical 
issues should be dealt with at a local LGU level.  MPCA should be determining the appropriate 
scope of air monitoring and imposing this obligation under its existing permits.   LGUs acting in 
this area would require them to develop expensive expertise case-by-case and result in lack of 
uniformity and comparability.  The purpose of the Tools was to educate about how LGUs can 
better do their job as the land use agency, not to make every city and county consider what test to 
use for particulate measurement. 
 



With respect to wetlands and public waters, the roles of LGU under WCA and the DNR 
under the Public Waters Laws, Minn. Stat. § 103G.201 et seq. are well described.  .  But the 
commentary does not point out that under the existing Public Water law regulations (“Public 
Waters” being our most significant water resources), the state has already concluded that with 
respect to mining, state policy allows mining to impact Public Waters with suitable mitigation.  
The Tools suggests avoidance instead, a supplanting of long-standing state policy.  See Minn. R. 
6115.0280.  With the elaborate processes in WCA and the Public Water law, the clear authority to 
allow mining with suitable mitigation should be set forth and the Tools should not second guess 
this long-standing authority. 
 



The Tools suggest that a Trout Stream setback in the Minnesota Valley should be 
implemented by LGUs in that area.  This directly contradicts the 2013 legislative determination 
that the special Trout Stream permit process and a new DNR permit for mining within one mile 
of a Trout Stream was appropriate only in the Paleozoic region of SE Minnesota, and explicitly 
not extending this to the Minnesota Valley.  This was based on the unique geology of SE 
Minnesota, where mining excavation could affect the resource due to the Karst geology.  In the 
Minnesota Valley remote stream impacts are not an issue.  Any direct impact on Trout Streams 
would require either a water appropriation or Public Water permit, thus this is already regulated 
by the state.  The Tools lack the geographic fine tuning mandated and this “suggestion” is 
inappropriate.  
 



The Air Quality (Section II.A) and Water Quality (Section II.B) Sections, which include 
matters governed by state agency air and water permits and WCA ,are the two obvious 
candidates for sections that could be pulled out and referenced as appendices.  Flocculants are 
another area where an elaborate federal scheme of regulation at the point of manufacturer exists 
and state uniform control makes sense, vs. suggesting a shift to LGUs without this technical 
expertise.   
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IV. STANDARDS AND CRITERIA MUST HAVE SCIENTIFIC BASIS AND BE 
APPLIED ACROSS INDUSTRIES 



 
If the EQB were developing the Tools document as set of rules, it would be required to 



provide a statement of need and reasonableness that summarized the scientific and technical 
evidence to justify the proposed rule, and would be required to state how the regulation rationally 
relates to the choice of action taken.  See Minn. R. 1400.2070.  Such standards and criteria would 
also need to provide for equal protection under the law and avoid disproportionate effects.  While 
these are not rules, the EQB should carefully consider the scientific basis for concerns and the 
suitability of response to problem solution before suggesting a tool-kit to LGUs, which are 
skilled at land use regulation, but seldom engage in complex scientific analysis or activities like 
air monitoring.   
 



Absent a scientific basis, inclusion of generic guidance, particularly with elaborate and 
expensive generic obligations or preclusive rules, like exaggerated setbacks, undermines the site-
specific environmental review process and the local preferred tool, the project specific CUP 
mitigation process.  Every LGU has great experience in looking at land uses and then using a 
CUP to tailor the appropriate limits to suitable address localized potential impacts.   
 



This approach is also wholly consistent with the Legislature’s mandate to EQB, as the 
Legislature expressly mandated the creation of a “silica sand technical assistance team” to assist 
LGUs “with ordinance development, zoning, environmental review and permitting, monitoring, 
or other issues arising from silica sand mining and processing operations.”  Minn. Stat. 
§ 116C.99, Subd. 3 (emphasis added).  In other words, the Legislature anticipated that where the 
EQB would be involved in project specific guidance.  It certainly did not anticipate a one-size 
fits all approach, where local conditions, other long-standing state policies and, most importantly, 
the science did not support generic standards or criteria.  These Tools should be a tool-kit, not an 
end of the advice.  The ultimate recommendation should be to consult with EQB’s technical 
assistance team in, among other things, creating the appropriate scope the environmental review 
process and understanding the science or the specifics of a whether an impact needs regulation, 
and what type.   
 



There are a number of the standards and criteria in the draft Tools document that do not 
have scientific support and/or their application would have an unequal and disproportionate 
impact on silica sand mining projects.  These are addressed in greater detail Unimin’s attached 
comments, Appendix A, but two of these warrant particular note and are addressed below. 
 
 
A. Air Quality Section – PM4/Crystalline Silica Section (Pages 20-21) Should Be 



Removed or Revised Substantially  
 



The Tools document provides guidance regarding crystalline silica air monitoring based 
on a 2013 MDH Health Based Value and speculation about MPCA’s regulation as a result of that 
HBV.  The MDH is listed as one of the contributors to the Tools document, yet there is no 
background information about how the MDH’s Health Based Value (“HBV”) of 3 μg/m3 was 
derived or its context.  In this regard, the Tools should clearly indicate this 3 μg standard is a 
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lifetime chronic exposure standard, not a one-time incident, and is extremely conservative at that.   
Unimin has already provided extensive comment on why this standard is not supported by valid 
science in its comments to the MPCA on need for specific regulations.  See Unimin 09/30/13 
Comments to MPCA’s on the HBV, attached hereto as Appendix B.   
 
To highlight just a few of the problems with this section of the Tools document: 
 



1. The Tools document fails to acknowledge that the EPA on several occasions has 
concluded that no additional regulatory scheme beyond the existing PM10 and PM2.5 
regulations are necessary to protect the health of the general public from crystalline silica 
exposure.  
 



2. The Tools obscure the nature of the MDH’s HBV.  This standard is for a life-time of 
exposure is  based upon a 1993 workplace study of South African gold miners with an 
exposure continuity and time frame of 8 hours/day, 5 days/week, 270 daily shifts per year 
and an exposure duration average of 24 years of dust exposure (range 10- 39 years).  The 
Tools suggests risks exist of exposure to silica particulates for ordinary residents, but 
there is no evidence of any even close approach to the chronic, life-time exposure the 
HBV reflects.   



 
3. The EQB’s draft Tools suggest elaborate monitoring that should never be a LGU effort.  



This level of government does not have either the scientific experience or personnel to do 
this kind of regulation.  This should be a state responsibility at the MPCA.   The MPCA is 
now requiring modeling and monitoring in its air permits.  It is also in a regulatory 
analysis process that might result in regulation.  The idea that LGUs should digest and 
implement the type of air monitoring in the Tools makes no sense when the MPCA is 
considering this for implementation directly.   



 
4. The MPCA is currently evaluating whether to regulate crystalline silica and, if so, how.  



According to the MPCA: 
 



The MPCA is still considering the scope of the entire silica sand 
rulemaking.  The initial request for comments on possible rules is very 
broad to allow for the agency to also consider including water pollution 
from silica sand projects in the rulemaking.  While the MPCA has not 
developed an exact schedule, it intends to spend 4 to 6 months developing 
the rule scope after the 9/30/2013 close of the comment period on the 
initial Request for Comments.  After that, the MPCA expects to spend 
another 6 months drafting rule language and a Statement of Need and 
Reasonableness (SONAR) to propose for public comment.  It normally 
takes about two years to promulgate rules, but this can take longer based 
on complexity of rules and the level of public participation. 



 
See MPCA, MPCA Rulemaking for Silica Sand, available at 
http://www.pca.state.mn.us/index.php/air/air-quality-and-pollutants/air-pollutants/silica-
sand-mining/mpca-rulemaking-for-silica-sand.html.  Given MPCA’s pending review, it is 
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entirely premature to provide LGUs guidance on this topic other than to encourage LGUs 
to follow the MPCA’s rulemaking process.  Should LGUs have questions on air impacts 
in the interim, as the Legislature intended, the LGUs may avail themselves of the silica 
sand technical assistance team. 
 



5.  Finally, and most importantly, science does not warrant the conclusions and concerns 
suggested in the Tools air section.  Information now coming out of extensive monitoring 
in Wisconsin is demonstrating that levels of small particulates from silica mining are far, 
far below levels warranting concern.  Data using sampling procedures identical to those 
proposed in the Tools are showing levels of either no detection or levels at approximately 
10%-15% of the chronic life-time exposure levels from the Health Department HBV.  See 
Appendix C, Supplemental Information from Dr. John Richards on Wisconsin DNR’s 
Monitoring Results.  Further extensive data sets are expected to be submitted to DNR 
shortly further confirming these results. No suggestion of this costly monitoring should 
precede the analysis of this new information.   



 
 
B. Water Quality Section – Flocculant References (Page 48) Should be Deleted  
 



The Tools document suggests all process settling ponds be lined if flocculants are used 
regardless of what flocculant is used and regardless of the particular circumstances or locations 
of the settling ponds.  To highlight just a few of the problems with this section of the Tools 
document: 
 



1. A number of flocculants and related chemicals are currently under review by the MDH.  
These include acrylamide, diallyl dimethyl ammonium chloride (DADMAC), N-
Nitrosodimethylamine (NDMA), and polydiallyl dimethyl ammonium chloride 
(pDADMAC).  The MDH completed screening of these chemicals in August 2013 but as 
far as Unimin is aware the MDH has not identified any health based guidance value for 
any of these chemicals.  It is premature to recommend guidance to LGUs when the 
MDH’s review remains in process as there are currently no accepted laboratory protocols 
to test to drinking water standard levels. See MDH’s Drinking Water Contaminants of 
Emerging Concern Program, First Quarter (July-September 2013) Fiscal Year 2014 
Report, available at www.health.state.mn.us/divs/eh/risk/guidance/dwec/quartlyrept.pdf.  
 



2. Flocculants are used in many settings, including use by Municipal Waste Water Treatment 
and Municipal Drinking Water Treatment facilities (especially cities that get their water 
from a river or lake system), the Minnesota Department of Transportation for erosion 
control on construction projects, and by the ethanol and bio fuel, poultry, meat rendering 
and packing industries to name a few.  For example the St. Paul Waste Water Treatment 
Plant uses polyacrylimide and the MPCA had this response to comments in their EAW 
findings of fact on that project: 
 



This polymer is not a hazardous material.  The polymer is a solution of five to six 
percent amino-methylated polyacrylamide and 94 to 95 percent water.  
Approximately six pounds of polymer is added per ton of sludge.  Toxicity 
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information on the product’s Material Safety Data Sheet (MSDS) states that, even 
at full strength, the product is not expected to be toxic in contact with skin or by 
inhalation.  The MSDS also states that the product is not considered toxic by 
ingestion and that wastes from residues can be landfilled or incinerated.  
(emphasis added). 



 
3. Singling out frac sand operations for regulation for flocculants raises material concerns 



about equal protection.  If this scrutiny is warranted, it should apply to all industrial or 
environmental uses.  But it also illustrates the lack of scientific scrutiny of whether 
“impacts” identified in the tools are science based.  Because of extensive scrutiny and 
pre-manufacture regulation by EPA it is highly questionable whether there exists the 
impact concerns described.  The leap from this to a LGU “tool” of lined settling ponds 
seems highly inappropriate.  Again, this belongs at the state or federal level, not in a LGU 
CUP.    



 
V. TOOLS DOCUMENT SHOULD BE REVISED TO PROVIDE FOR A NEUTRAL 



TONE AND APPROACH 
 



Minnesota’s economic prosperity has long been tied to the mining of minerals, both 
metallic and non-metallic.  Minnesota law explicitly encourages mineral development, 
providing:   
 



It is the policy of the state to provide for the diversification of the state’s mineral 
economy through long-term support of mineral exploration, evaluation, environmental 
research, development, production, and commercialization.  



 
Minn. Stat. § 93.001.  In this context, it is important for the EQB’s Tools document to maintain 
neutrality and avoid a “kitchen sink” approach in suggesting “concerns” and setting forth 
guidance as if the “concerns” are extreme and require extraordinary responses.  This proposal is 
far beyond the concept of a tool-kit based on the successful local regulation of silica sand mining 
in several communities.  The EQB should consider carefully its terminology and whether many 
“concerns” are real issues.  The document as now drafted will be viewed by some as 
inflammatory in tone and raises unfounded concerns.  This is an industry with a long track record 
of minimal impact.  With LGUs providing suitable regulation of local impacts, and sound 
decision-making on state-wide issues (such as reclamation standards and air quality controls), the 
industry should be a valued addition to Minnesota’s mineral economy with no adverse impacts.     
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CONCLUSION 
 



Unimin looks forward to being a positive part of Minnesota’s economy for decades into 
the future.  We have been in business in Minnesota for over 40 years and have worked closely 
with our LGU in multiple environmental review and permit processes.  Our facilities here 
employ nearly 300 Minnesotans in exceptionally high paying jobs with full benefits, and we are 
proud to have our North American operational headquarters in Mankato.  While we recognize 
that rapid industry growth in areas of the state with different geology and limited experience can 
cause concerns, this is not the case generally with operations in the Minnesota River Valley.  We 
look forward to continuing to provide the EQB with honest, science based insight into issues 
related to our industry.  Thank you for your attention.     
 



Respectfully, 
 
Doug Losee 
General Manager/Environmental Affairs 
Unimin Corporation 
 
 
 
dms.us.53531929.05 
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APPENDIX A 



Comments of Unimin Corporation on 



Tools to Assist Local Governments in Planning for and  



Regulating Silica Sand Projects 



 



A. AIR QUALITY (P. 11-31) 



A.1. Air Monitoring and Data Requirements (P. 11-23) 



P. 11 



• Strike “a. Description of Silica Sand Project Concerns.”  The word “concerns” appears in 
the document more than four dozen times, often in an “a.” subsection in the first section 
of each topical area (see also pages 24, 32, 37, 46, 47, 53, 56, 57, 59, 60, 64, 65, 67, 69, 
71, 72, 78, 82, 90, 95, 101, 113, 117, 119, 124, 128, 139, 142, 144, 149, 156, 161). This 
is an unnecessary header and should simply be deleted as a header everywhere that it 
appears in the Tools document.  “Potential impacts” is a less pejorative phrase used 
elsewhere in the draft Tools document that is an adequate descriptor.  “Concerns” is not 
needed, outside the scope of Minn. Stat. § 116C.99, and it is not the role of EQB to 
predict what may or may not “concern” a particular LGU. 



• Strike “In response to community concern regarding the potential air quality impacts 
resulting from increased mining, processing, and transport of silica sand in Minnesota, 
this section was written to help facilitate air quality assessments in impacted 
communities.”  This statement is outside the scope of Minn. Stat. § 116C.99 and should 
be deleted. 



P. 12  



• Strike “Human health research has shown that the smallest particles are of greatest 
concern for public health.”  This statement is outside the scope of Minn. Stat. § 116C.99 
and should be deleted. 



P. 13 



• The use of the phrase “hot-spot” begs the questions who determines what a “hot spot” is 
and how does the LGU determine that monitoring is required? This “hot-spot” text is 
vague, not helpful, not warranted, and should be deleted.  See also Appendices B & C to 
Unimin’s 01/27/14 Comments. 
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P. 19-20  



• Strike “However, the MPCA uses a risk guideline value developed by the MDH to assess 
the risk of adverse health effects from exposure to measured levels of respirable 
crystalline silica in the air . . . The MPCA compares annual average monitoring results to 
the chronic health based value to assess the health risk associated with respirable 
crystalline silica concentrations in the air . . . Therefore measured 24-hour average 
concentrations of respirable crystalline silica in ambient air will be used to calculate the 
95% upper confidence limit of an annual mean concentration and compared to the 
chronic Health Based Value of 3 μg/m3 . . . The MPCA recommends utilizing a modified 
low-volume particulate sampler to collect 24-hour mass samples of PM4 on a 47 mm 
mixed ester sample filter. Following sample collection, the loaded filter should be sent to 
a certified laboratory for crystalline silica analysis using the National Institute for 
Occupation Safety and Health (NIOSH) Method 7500 or NIOSH Method 7602. The 
average cost of the low-volume particulate sampler is $12,500. The estimated annual cost 
of analysis of 60 crystalline silica samples from a certified laboratory is $25,000.”  This 
text is, at best, misleading and not warranted for the reasons set forth in Unimin’s 
Appendices B & C to Unimin’s 01/27/14 Comments. 



• We recommend that the EQB wait for completion of the ongoing MPCA particulate 
emissions rulemaking before providing “air” related recommendations.  At a minimum, 
we recommend that EQB wait 6 to 12 months until a substantial set of ambient crystalline 
silica data are released from on-going studies in Wisconsin. We think that these data will 
demonstrate that the 3-year monitoring requirement for ambient PM4 crystalline silica in 
the EQB document are not necessary.  See Appendices B & C to Unimin Corporation’s 
01/27/14 Comments. 



P. 24  



• Strike “The monitors should be placed as close to the facility as possible while remaining 
in ambient air. This is typically the fence line of the facility.” See Appendices B & C to 
Unimin Corporation’s 01/27/14 Comments. 



• The EPA and the MPCA regulate air requirements. There is no need to impose other 
restrictions/requirements as long as air permits have been obtained.  Local governments 
do not traditionally regulate air requirements as this is controlled at the federal and state 
level.  Other activities produce dust, including silica dust, but are omitted from this 
guidance document, leaving a misleading picture of contributors to silica dust.  



• According to the U.S. government, about 12% of the earth’s crust is crystalline silica.  
The silica sand mined is over 90% silica.  Any possible exposure of our neighbors to 
silica dust from our operations is at a very tiny fraction of the safe levels of exposure in 
our plants.  And since silica represents 12% of the earth’s crust, it’s likely that our 
neighbors get more silica dust exposure from unpaved roads and cultivation of fields than 
from mines – but still far, far below the threshold for silicosis.  Throughout the U.S., 
science has never documented even one case of silicosis in someone who did not actually 
work in a silica-exposed job in mining, industry or construction. 
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• We are concerned with the basis and validity of these cost estimates.  More support is 
needed if such cost estimates are to be included. 



A.2. Dust Control & Containment of Sand (P. 24-29) 



P. 25-26 



• The draft Tools document references HEPA filter use.  HEPA dry collectors cannot be 
used on dryers. 



P. 27-28 



• Many of these suggested standards or regulations, if imposed by local government, would 
make operation of a silica sand facility impossible.  If imposed in Le Sueur County, these 
same regulations would likely force Unimin out of business (e.g., wheel washing, 
pavement requirements, lining of ponds, limits on coupling/uncoupling of rail cars). 



• Many of these recommendations, (e.g. 50% of diesel powered equipment should be Tier 
3 or better, all roads other than mine haul roads should be paved and vacuum swept on a 
daily basis, and maintenance of daily logs of sweeping and sweeping equipment 
breakdown) are extremely excessive and go far beyond what is necessary to protect 
public health and welfare.  See also Appendices B & C to Unimin Corporation's 01/27/14 
Comments. 



P. 29 



• Storage piles that are intended to be used at the facility on a recurring basis are not 
considered temporary storage; rather, these piles should be enclosed and controlled in the 
manner described in the ‘processing’ section above. 



• Frequent watering, daily moisture testing, and immediate sweeping upon removal are 
unrealistic expectations and are not necessary to protect public health and welfare.  



A.3. Noise Monitoring and Testing (P. 29-31) 



• Noise is already regulated by the MPCA. 



• There is no mention of other protective methods such as directional backup warnings, 
flashers, or proximity detectors.  The proposed recommendation that railcars be coupled 
and uncoupled only during daytime hours is a burdensome recommendation and not 
necessary to protect public health and welfare. 



P. 31 



• A noise survey 1,500 feet from the property line recommendation does not account for 
the possibility that an operator might intentionally have some buffer area designed into 
the site plan to mitigate just such an issue.  Again, this is a recommendation painted with 
a broad brush approach.   
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B. WATER STANDARDS (P. 32-62) 



B.1. Water Quality Standards (P. 32-36) 



• Generally, this entire water quality section is covered in the water allocation permit with 
respect to ground water monitoring.  There is no reason why a local government unit 
should deal with anything other than well interference.  



• This section makes no mention of the water recycling that occurs at a well-managed mine 
site.   



B.2.a. Well Sealing (P. 37-38) 



• Conducting a well search and inventory is burdensome and mine proposers will be unable 
to locate many wells without trespassing. 



B.2.b. Monitoring and Mitigation Plan Requirements (P. 38-52) 



• The Tools draft assumes that all residential properties will have a drinking water well. It 
is not clear if this will entail surveying these assumed wells, which will result in more 
disruptions for neighbors.  



• A number of flocculants and related chemicals are currently under review by the MDH.  
These include acrylamide, diallyl dimethyl ammonium chloride (DADMAC), N-
Nitrosodimethylamine (NDMA), and polydiallyl dimethyl ammonium chloride 
(pDADMAC).  The MDH completed screening of these chemicals in August 2013 but as 
far as Unimin is aware the MDH has not identified any health based guidance value for 
any of these chemicals.  It is premature to recommend guidance to LGUs when the 
MDH’s review remains in process as there are currently no accepted laboratory protocols 
to test to drinking water standard levels. See MDH’s Drinking Water Contaminants of 
Emerging Concern Program, First Quarter (July-September 2013) Fiscal Year 2014 
Report, available at www.health.state.mn.us/divs/eh/risk/guidance/dwec/quartlyrept.pdf.  
 



• A prohibition on discharging into the waters of the state, ground water, and surface water 
will require lined ponds and complete water recycling. This is not necessary to protect 
public health and welfare and  impractical.  Further, lining is required if flocculants are 
used, regardless of individual circumstances. The draft Tools guidance also suggests 
monitoring surface water for oil, grease, and chemical additives, which is also not 
necessary to protect public health and welfare and very burdensome. 



• Flocculants are used in many industries, including use by Municipal Waste Water 
Treatment and Municipal Drinking Water Treatment facilities (especially cities that get 
their water from a river or lake system), the Minnesota Department of Transportation for 
erosion control on construction projects, and by the ethanol and bio fuel, poultry, meat 
rendering and packing industries to name a few.  For example the St. Paul Waste Water 
Treatment Plant uses polyacrylimide and the MPCA had this response to comments in 
their EAW findings of fact, “This polymer is not a hazardous material.  The polymer is a 
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solution of five to six percent amino-methylated polyacrylamide and 94 to 95 percent 
water.  Approximately six pounds of polymer is added per ton of sludge.  Toxicity 
information on the product’s Material Safety Data Sheet (MSDS) states that, even at full 
strength, the product is not expected to be toxic in contact with skin or by inhalation.  The 
MSDS also states that the product is not considered toxic by ingestion and that wastes 
from residues can be landfilled or incinerated.”  (emphasis added). 



B.2.c. Stormwater Management (P. 53-58) 



• There is not sufficient guidance regarding how and where to monitor stormwater. 



P. 56 



• In the rate and volume control section the recommendation is to minimize impervious 
surfaces, which contradicts the air section where significant paving is recommended. 



B.2.e. Containment Requirements for Silica Sand in Temporary Storage to Protect Water 
Quality (P. 60-62) 



• With respect to enclosed piles, there is no distinction between varying types of piles such 
as process, run of mine, etc., a distinction that would be necessary for meaningful 
guidance.   



C. TRANSPORTATION: ROAD AND BRIDGE IMPACTS (P. 63-71) 



C.2. Designated Truck Routes (P. 65) 



P. 65 



• The document informs that LGUs “will have concerns” with traffic topics.  This appears 
to be a judgment or conclusion not applicable in many cases, thus should be deleted. 



C.3. Compensation for Identified Road Wear on Designated Route (P. 67-69) 



• The recommendations discuss the prohibition on host community fees, and subsequently 
explain there are “a number of financing schemes,” which seems to contradict the earlier 
language. 



C.5. Transportation Related Communications (P. 71) 



• Monthly meetings on transportation issues run by the proposer seems excessive and is not 
necessary to protect public health and welfare. 



• Silica sand related traffic is not the only traffic that uses the road system.  Silica sand 
traffic should not be singled out for restriction of use or the imposition of additional use 
fees. 



D. OPERATIONS (P. 72-106) 



D.1. Lighting (P. 72-78) 
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• Zero percent property line backlight is excessive and not necessary to protect public 
health and welfare. 



D.2. Hours of Operation (P. 78-81) 



P. 80 



• Hours of operation are required to meet market and customer demands. 



• The document refers to unintended and unapproved restrictions on trade, but does not 
consider the recommendations’ impact on contract truckers. 



• The specific reference to Unimin is unnecessary, the EQB could communicate this 
information without it, and therefore, the reference should be deleted. 



• Dictating maintenance hours is concerning and is unnecessary based upon Unimin’s 
experience. Again, Unimin has concerns with monthly meetings organized under the sole 
responsibility of the applicant with all staff time costs reimbursed by the applicant where 
no benefit to public health and welfare can be demonstrated. 



D.3. Reclamation (P. 82-90) 



P. 83 



• The draft Tools document makes reference to new DNR rules forthcoming on 
reclamation. Similar to Unimin’s comments related to the air section of the draft Tools 
document, the EQB should wait to issue recommendations until the DNR’s rulemaking 
process has concluded. 



D.5. Blasting and Blast Plan Requirements (P. 95-101) 



P. 95 



• The specific reference to Unimin is unnecessary, the EQB could communicate this 
information without it, and therefore, the reference should be deleted. 



P. 97 



• It is impossible to distinguish nitrate contamination from the very high background 
nitrates due to fertilizer applied in any farming community.  High nitrate levels can occur 
in monitoring wells for reasons completely unrelated to blasting. 



P. 99 



• Blasting occurs with reasonable frequency.  Such extensive notification requirements will 
have little impact on the community and the notifications will eventually become ignored 
leading to, at best, no benefit to public health and welfare. 











APPENDIX A: Unimin 01/27/14 Comments on EQB’s “Tools for Local Government” 



7 



• The written limit at 0.03 in/sec for registered historical structures must be a typo.  It 
should be 0.5 in/sec, and 0.3 would be a more appropriate standard.  The .03 reference 
point is far too low and such a requirement is not commercially obtainable. 



P. 100 



• Submitting all blasting logs is excessive and unlikely to benefit public health or welfare.  
Unimin’s annual blasting logs fill an entire lateral file drawer. 



E. CONSIDERATIONS FOR SETBACKS AND BUFFERS (P. 107-165) 



• Setbacks cannot be used to eliminate the ability to mine. Setbacks must be appropriate for 
the activity. 



P. 109 



• The draft Tools document states that a “setback . . . of 1,320 feet would preclude any 
silica sand development on the property.”  This suggests to the LGU that setbacks can be 
used as a moratorium. Setbacks should be based on a standard, such as blasting vibration, 
noise, etc.  If impacts can be mitigated, then the setback should be reduced. 



• The draft guidance does not seem to take into account that catch benches and slope 
stability are operationally necessary, such that a projects mining area would be much less 
than the setback, depending on overburden thickness. 



• The draft Tools document states that setbacks are case by case, but it does not discuss 
what the factors are that should be considered, i.e. what potential impacts and how those 
potential impacts are mitigated. 



• The idea that silica mining may not be compatible with certain other land uses is a 
slippery slope. Again, if impacts are mitigated, why would it be incompatible? 



• The recommendations establish a dual setback where one always takes the greatest of a 
certain setback from the house or a property line. The draft Tools document appears to 
base this guidance on a resident’s hypothetical intent to build closer to the property line.  
This is incorrect. The setback is established as of the time of permit. If a resident builds 
closer to the property line at a later point in time, that is the resident’s own choice. 



E.1. Residential Land Uses (P. 113-117) 



• It should be noted that silica sand operators that are landowners have land owner rights.  
Their land can be mined as long as ALL permits to conduct that activity are obtained. 



E.3. Ordinary High Water Level (OHWL) of Public Waters and Shorelands (119-124) 



P. 120 



• The draft Tools document states that a permit is required before any work can begin on 
the project, but that is not accurate. A permit is only required before work commences in 
the public water. 
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E.5. Designated Trout Streams, Class 2A Water as Designated in the Rules of the Pollution 
Control Agency, or nay Perennially Flowing Tributary of a Designated Trout Stream or 
Class 2A Water (P. 128-138) 



P. 131 



• Establishing setbacks from trout streams and setbacks based on elevations of the water 
table fails to account for geographic differences as mandated by Minn. Stat. § 116C.99. 



• Discussion of designation of “Areas of Concern” by DNR is not necessary in a guidance 
document for LGUs, is confusing, and outside the scope of Minn. Stat. § 116C.99. 



• LGU’s should not be encouraged to develop their own trout stream set back permit 
program given the level of expertise needed for such programs to be fairly and effectively 
implemented.  Nor is such an LGU-based program necessary to protect the environemnt 
because the hydrology is much more predictable and with the proper study it can be 
determined if there will be an effect on a trout stream due to dewatering or excavation.  
That said, it is already not allowable to impact trout streams under current regulation 
because mapped trout streams are protected waters.  This portion of the draft Tools 
document would not provide additional protections.   



E.6. Calcareous Fens (P. 139-142) 



• If environmental review indicates that mining can happen near a calcareous fen or a 
designated trout stream, the activity should be allowed.  



E.8. Critical Natural Habitat Acquired by the Commissioner of Natural Resources under 
Section 84.944 of Minnesota Statutes (P. 144-148) 



• The recommended setbacks from “outdoor recreational units” are not tied to impacts or 
even safety. They are just assumed as necessary. The suggested 500 feet from the 
property line is excessive and not needed to protect the environment. 



E.9. Natural Resource Easement Paid Wholly or in Part by Public Funds (P. 149-156) 



• Again, the 500 foot setbacks are excessive and not needed to protect the environment. 



• This is private land that is not inhabited (by definition).  The draft Tools document fails 
to address that sand mining may very well be a better use of the land than the previous 
land use.  If a mine has a good reclamation plan it might ultimately compliment and 
improve the condition adjacent to the easement area.  The same applies for SNAs.   



E.10. Floodplains (P. 156-160) 



• Sand and gravel operations can operate in floodplains but EQB is recommending silica 
sand operations be prohibited.  EQB does not justify the recommendation or explain why 
one would be allowable and the other should be prohibited.  Unless a meaningful, 
justified distinction can be demonstrated, no distinction should be drawn. 
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APPENDIX C 
Comments of Dr. John Richards  



on Model Ordinances re: 
Air Monitoring and Crystalline Silica Ambient Concentrations 



. 
 



On September 30, 2013,Unimin submitted comments by Dr. John Richards, principal of Air 
Control Techniques, P.C., on the MPCA’s consideration of the need for rules following 
MDH’s adoption of the 3 μg/m3 HBV for silica.  We excerpt from those comments below for 
background, and provide Dr. Richards supplemental comments on the draft Tools based on 
monitoring results in Wisconsin.  These recent monitoring data sets demonstrate that ambient 
levels from silica mining are so far below the HBV that extensive and expensive monitoring, 
except possibly in a few unique cases is not warranted.   
 
Dr. Richards’ insights are unique; he was the first to develop modeling methods and conduct 
extensive ambient silica small particulate ambient testing.  He remains an acknowledged 
expert in ambient PM4 crystalline silica monitoring.  We would be pleased to make Dr. 
Richards available during the Tools revision process for EQB staff or at a future EQB 
meeting to provide direct opportunity for questions and discussion.   
 
 



Excerpts from Richards 9/30/13 Comments to MPCA1  
 
Recent Monitoring Sampling Protocol Development, Wisconsin Results.  In 2012, a number 
of industrial sand producing companies in Wisconsin retained Air Control Techniques, P.C. to 
develop fenceline ambient crystalline silica monitoring programs for their plants to help address 
community concerns.  [Protocols described in detail in full MPCA Comment.]  The sampling and 
analytical procedures used in these programs are providing an extremely sensitive measurement 
of ambient air PM4 crystalline silica concentrations.   
 
While some of these ambient crystalline silica sampling programs are still in-progress, the data 
sets that has been compiled to-date and provided to the Wisconsin DNR strongly indicate that the 
ambient crystalline silica levels downwind of sand processing plants and quarries are low and 
well within the anticipated background concentration range.  Furthermore, the background 
concentrations of ambient crystalline silica due to agricultural sources and other non-industrial 
sources also appear to be low.  MPCA has access to this data through the Wisconsin DNR.   
 
The Wisconsin data strongly indicate that responsible plant and quarry operators are not 
major contributors to ambient crystalline silica levels. This result is not a surprise.  The well-
established programs used by industrial sand producers to (1) meet the MSHA crystalline silica 
PEL, (2) meet the EPA requirements of 40 CFR Part 60, Subpart OOO, and (3) comply with the 
Particulate Matter National Ambient Air Quality Standards (NAAQS), have already encouraged 
dust control equipment installation and dust control best operating practices needed to minimize 
crystalline silica emissions.  … 
                                                 
1 As revised by Dr. Richards on 1/27/14.   
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Area Source Emissions vs. Industrial Mining Operations.  While effective fugitive dust 
emission controls are already in-place at most industrial facilities, including responsible silica 
sand mining and processing sites, control measures for many non-industrial sources appear 
infeasible.  It is inherently difficult, and perhaps impossible to effectively control crystalline 
silica-containing fugitive dust emissions from agricultural operations, construction sites, and 
public unpaved roads, none of which reasonably can implement dust control measures. It is 
completely impossible to control natural emissions of crystalline silica from arid land to the west 
of Minnesota and even from global transport of dust from sources such as the Gobi Desert and 
Saharan Desert.  … 
 
While the monitoring data allow high confidence that levels of crystalline silica at the fence lines 
of responsible silica sand plant operators are quite low, there could be a few unique conditions at 
other facilities or types of sources where community exposure is possible.  … There is already 
regulatory authority to respond to many of these unique conditions in both local ordinances and 
in MPCA’s current regulatory system.  Whether additional “best practices” or other controls for 
these limited cases are needed and appropriate might be a useful area of inquiry in the 
rulemaking analysis.   
…   
Conclusions 
 



• Reviewing solid data that are already available would be prudent before adopting an 
extremely consequential ambient standard that might severely impact Minnesota 
agricultural and construction industries and local government on roadways, none of 
which are necessarily aware of ambient crystalline silica questions.   



• The agricultural and construction industries have not been part of the sand mining air 
quality discussion, and should have the opportunity to actively participate in the 
development and review of any standard concerning ambient crystalline silica.  



• MPCA has existing authority to address ambient crystalline silica emitted from the few 
sources that have not taken sufficient steps to minimize emissions.   



• Given the absence of data on general background concentrations of ambient crystalline 
silica due to natural sources, dirt roads, construction and agricultural sources, MPCA 
should delay any proposal or promulgation of specific ambient standards beyond the 
NAAQSs or specific controls, until it obtains further data on existing levels.  



  



Appendix C: Dr. John Richards Comments re Air Monitoring and Crystalline Silica











3 
 



 
Supplemental Comments of Dr. John Richards  



on EQB consideration of  
Tools for Local Governmental Units 



 



Sampling for Ambient PM4 Crystalline Silica 
 
On pages19 and 20 of the draft, “Tools to Assist Local Governments Planning for and 
Regulating Silica Sand Projects” (“Tools”), the EQB proposes that local authorities require 
respirable crystalline silica measurements for a period of at least one year to “…calculate the 
95% upper confidence limit of an annual mean concentration…” This value is to be compared 
against the recently adopted Minnesota chronic Health Based Value (HBV) of 3 µg/M3.  The 
ambient air cost data presented earlier in this document correctly indicate that the cost of all 
types of particulate matter air quality monitoring will be high. 
 
Before proposing this very expensive and time consuming ambient air monitoring, the EQB and 
Minnesota PCA should review the ambient PM4 crystalline silica data that are already available.  
A number of companies in Wisconsin have been operating PM4 ambient sampling networks 
upwind and downwind of their sand mining and processing facilities.  In some cases, these 
sampling programs have been operating for over a year. Accordingly, there will soon be multiple 
data sets to calculate the upper 95% confidence intervals and compare these values to the HBV 
of 3 µg/M3.  One company has already submitted preliminary data compiled using a set of twelve 
PM4 ambient samplers to the Wisconsin Department of Natural Resources (WDNR) and these 
data are available to the Minnesota Pollution Control Agency (MPCA) and EQB through the 
WDNR.  Data from year-long sampling programs conducted by other companies in Wisconsin 
are also being finalized and prepared for release this spring.  This level of data is far in excess of 
any prior data available on silica sand mining specific PM4 levels.   
 
These data sets are being compiled using sampling and analytical procedures identical to those 
recommended on page 20 of the EQB draft document.  Specifically, the plants conducting these 
sampling programs are using EPA Reference Method PM2.5 samplers (Thermo Fisher Partisol 
2000i, U.S. EPA Designation FRPS-0498-117) satisfying the design and performance 
requirements of 40 CFR Part 50, Appendix L and modified for PM4 crystalline silica sampling 
based on the procedures proposed by Air Control Techniques, P.C.  An accredited laboratory, R. 
J. Lee Group, Inc., is analyzing the Partisol 2000i filter samples for PM4 crystalline silica by X-
ray diffraction in accordance with the National Institute of Occupational Safety and Health 
(NIOSH) Method 7500.  The Partisol 2000i EPA reference method samplers are being operated 
in accordance with the extensive quality assurance guidelines specified in the EPA Quality 
Assurance Guidance Document 2.12 dated November 1998.  The sampling and analytical 
procedures used in these programs are providing an extremely sensitive measurement of ambient 
air PM4 crystalline silica concentrations.  The lower limit of quantification is 0.3 µg/M3—a value 
that is 10% of the very low Minnesota HBV.  Keep in mind as well, this Minnesota HBV is for a 
lifetime of exposure and was derived primarily from a study of occupational exposure of South 
African miners.   
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The quantity of data compiled during these studies is significant.  For example, one set of data 
already provided to the WDNR includes 920 twenty-four hour samples obtained at a set of four 
facilities.  This represents more than 22,000 sampling hours, not including the data from 
collocated samplers operated in these sampling programs.  Other companies will also soon be 
releasing ambient PM4 crystalline silica data from sampling networks operated over a one-year 
period.   
 
These data results indicate that ambient PM4 crystalline silica concentrations near sand mining 
and processing facilities are very low and are far below the Minnesota HBV of 3 µg/M3.  The 
differences between the upwind and downwind samplers operating simultaneously were low.  
Furthermore, the background concentrations of ambient PM4 crystalline silica were low as 
indicated by the upwind samplers.  These extensive data sets do not support the need for the 
expensive and time-consuming ambient monitoring proposed in the draft document as an option 
to be implemented by LGUs. 
 
In addition to the PM4 crystalline silica data already being compiled, EQB should also review the 
PM4 particulate matter concentration data compiled in these on-going studies.  These data can be 
compared with the PM2.5 data from existing Minnesota sampling sites and from PM2.5 speciation 
data compiled by the U.S. EPA for the upper Midwest.  The consistency of the PM4 and PM2.5 
concentration trends strongly suggest that sand mining and processing operations are not major 
sources of particulate matter.   
 
All of the PM4 crystalline silica data and PM4 particulate matter data compiled in the various on-
going sampling programs are entirely consistent with the operating characteristics of the silica 
sand mines and processing operations.  The sand as-mined has a high moisture content that 
effectively minimizes dust emissions.  The sand is washed and screened to remove the fines not 
desired in the sand product.  The dried sand has very little material in the PM4 size range that 
could be released if the sand handling procedures were inadequate.  The plants do not use 
crushers for size reduction. The low downwind concentrations of PM4 crystalline silica measured 
at numerous facilities are to be expected due these inherent characteristics of the industry.   
 
Based on this data, I recommend that the EQB either remove the monitoring recommendation or, 
at a minimum, delay any recommendations or requirements for expensive and time-consuming 
PM4 crystalline silica sampling, until the extensive data being compiled from several studies can 
be reviewed in the next three to six months.  This data will provide a sound foundation for 
decisions regarding the need for sampling. The sole exception might be highly unique 
circumstances where there are visible emission observations or other clear indications of possible 
exposure in adjacent communities.  
 
While EQB reviews the extensive data being compiled, the public will continue to be protected 
by the extensive regulatory requirements applicable to sand mining and processing.  MSHA-
required monitoring of employee’s exposure to crystalline silica is only one of these 
requirements.   



Sampling for PM2.5  
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On pages 18 and 19 of the draft “Tools” document, the EQB provides a brief introduction to 
PM2.5 air quality issues by stating that 
 



“Fine particles can be emitted directly from combustion activities or they can form in the 
air when other pollutant gases react in the air.  Fine particles are created through most 
combustion activities, but the most common source of fine particle pollution includes 
power plants, industries, automobiles, and fires.” 
 



This is a very incomplete and overly brief summary of the complex issue of ambient PM2.5 
particulate matter.  LGUs could be misled by these statements to assume that silica sand projects 
are one of those “industries” that are significant sources of PM2.5.  Direct emissions of PM2.5 
particles from sand producing facilities are small.  The primary sources of ambient PM2.5 are 
large combustion sources of sulfur dioxide and nitrogen oxides, mobile sources of volatile 
organic compounds and nitrogen oxides, surface coating processes and other sources of volatile 
organic compounds, and agricultural sources of ammonia.  These gaseous emissions react in the 
atmosphere to generate sulfates, nitrates, elemental carbon, organic carbon, and ammonium 
compounds that collectively comprise approximately 90% of the PM2.5 particulate matter.  Due 
to the small sizes of PM2.5 particles in the fine modal peak near 0.3 micrometers, the PM2.5 
particles travel hundreds to thousands of miles.  With the exception of large urban areas with 
concentrated motor vehicle sources, PM2.5 air quality is relatively uniform across the upper 
Midwest due to this long range transport.  I am not aware of any credible data that suggest that 
silica sand projects significantly affect PM2.5 air quality.  In fact, the PM4 (includes fine mode 
PM2.5 particles and coarse mode particles up to 4 micrometers) sampling being conducted in 
Wisconsin indicates that there is no significant increase in PM2.5 levels from sand mines and 
processing plants.  MPCA itself should be the agency directing any sampling and LGUs and the 
public should be provided far more complete background information concerning PM2.5 air 
quality to alleviate the unfounded fears being generated about sand mining and silicosis.  This 
sound scientific information would help evaluate the need for the very extensive type of 
sampling suggested.    
 
On page 19, the EQB recommends semi-continuous PM2.5 monitors.  Although not mentioned 
by name, this recommendation apparently applies to the various beta-gauge attenuation monitors 
that provide data on an hour-by-hour basis.  The draft document includes the following statement 
concerning the interpretation of these data. 
 



“When paired with hourly meteorological or site activity data, hourly PM2.5 
concentration data can be used to identify PM2.5 sources.” 
 



This statement could mislead LGUs by substantially over-simplifying issues concerning the 
interpretation of the hourly and daily data.  A review of the daily and hourly PM2.5 data compiled 
by the MPCA and by the U.S. EPA indicates that there can be substantial hourly, daily, and 
seasonal variations in PM2.5 concentrations that are not necessarily related to the activities of a 
local source.  These variations are due to factors that include, but are not necessarily limited to 
(1) variations in wind direction from upwind urban areas, agricultural sources, and/or major 
public roadways, (2) variations in sunlight levels that can affect the rate of photochemical 
reactions responsible for formation of PM2.5 particles from gaseous criteria pollutant emissions, 
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(3) variations in the activity of nearby agricultural sources that can affect both the emissions of 
primary PM2.5 particles and ammonia participating in rapid conversion to ammonium sulfates 
and ammonium nitrates, and (4) variations in the operation of wood stoves and fireplaces in the 
communities near to the source being evaluated.  The interpretation of hourly, daily, and 
seasonal variations in ambient PM2.5 concentrations is substantially more complicated than 
suggested in this guidance to LGUs. 



PM10 and TSP Sampling 
 
On pages 15 through 18 of the “Tools” document, EQB describes options for monitoring PM10 
and TSP ambient concentrations.  Monitoring these two sizes ranges of particulate matter is 
inappropriate. 
 
The “Tools” document does not make it clear that the various particle size ranges described in 
the air quality monitoring section over-lap.  The major component of PM10 particulate matter is 
PM2.5 particulate matter. The major component of TSP is PM10 particulate matter.  LGUs might 
be misled to assume that they should require monitoring of PM2.5, PM10, and TSP, as if these are 
separate pollutants. 
 
Emission inventory data available to the Minnesota PCA demonstrate that silica sand facilities 
have low PM10 emissions, which are below the 100 ton per year threshold used to classify 
sources as major.  It is surprising that PM10 monitoring requirements are suggested for the 
relatively small silica sand emissions while this type of ambient air monitoring is not required for 
large sources such as power plants, which can have PM10 emissions many times higher.   
  
Conclusion 
 
Thank you for the opportunity to comment on the draft Tools document.  Monitoring for small 
particulate matter is complex, expensive and requires substantial, highly technical interpretation.  
It is best done, ordered and managed, by a statewide agency, like MPCA, with sophisticated 
expertise in air monitoring, not by local governments.  Decisions on when to monitor are best 
informed by looking at the extensive data sets now coming out of the Wisconsin experience and 
these demonstrate levels so far below the MDH HBV that extensive, general ambient monitoring 
appears to be unwarranted for this industry. 
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Appendix C: Dr. John Richards Comments re Air Monitoring and Crystalline Silica
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From: John Lenczewski
To: *EQB_Silica Sand
Subject: Commnets on draft guidance to local governments regarding silica sand mining
Date: Monday, January 27, 2014 5:36:43 PM
Attachments: Comments of MNTU - Jan 27 2014.pdf


Please see my attached comments.
 
Thanks you.
 
Sincerely,
 
John P. Lenczewski
Executive Director
Minnesota Trout Unlimited
P.O. Box 845
Chanhassen, MN 55317
612-670-1629
jlenczewski@comcast.net
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John P. Lenczewski, Executive Director 
Minnesota Trout Unlimited 
PO Box 845 
Chanhassen, MN 55317 
612.670.1629 
jlenczewski@comcast.net 



 
 
January 27, 2014 
 
Jeff Smyser 
Principal Planner     
Minnesota Environmental Quality Board 
520 Lafayette Road North 
St. Paul, MN  55155-4194      Via electronic mail 
silicasand.eqb@state.mn.us 
 
 In re:   Model standards and criteria for silica sand mining and processing; 
  Tools to Assist Local Governments in Planning for and Regulating 
  Silica Sand Projects 
 
Dear Mr. Smyser: 
 
I am writing on behalf of the several thousand members of Minnesota Trout Unlimited to urge 
that the Environmental Quality Board correct several major omissions in the draft guidance 
document developed to provide local units of government with the model standards and criteria 
for the mining, processing, and transporting of silica sand in southeast Minnesota.  Our 
comments are limited to the unique corner of southeast Minnesota corresponding to the DNR’s 
Paleozoic Plateau Ecological Section, and commonly referred to by trout anglers as the “Driftless 
area”. 
 
Summary of major gaps which must be remedied. 
 
The December 13, 2013 draft fails to include the basic protections which the DNR testified are 
necessary for protecting southeast trout fisheries.  These include: 



1.  a one mile setback from all the following features, in which no silica sand mining 
activities can occur: 



  (a) all designated trout streams 
  (b) all other trout streams (including any Class 2A waters) 
  (c) all springs 
  (d) all perennial tributaries of trout streams (designated and undesignated); 
 2.  a 25 foot vertical setback from the water table, in order to protect groundwater flow  
 patterns; and 
 3.   limiting groundwater use for silica sand mining and processing operations to no more  
 than one million gallons per year. 
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The draft also fails to recommend any model setback from sinkholes, which are the key recharge 
areas for groundwater and springs. 
 
The draft lacks protective setbacks from the Aquatic Management Area easements on trout 
streams which were purchased with anglers fishing license and trout stamp fees.   
 
Two troubling attitudes appear to be hindering development of a full toolbox 
 
We are troubled by two misguided assumptions or attitudes which appear to lie behind decisions 
to refrain from offering model setbacks to local governments.  The first is staff’s undue reliance 
upon the existence and effectiveness of two DNR permits.  For example, despite the fact that the 
EQB is specifically required to develop model setbacks from trout streams, the document fails to 
do so.  Instead it discusses at length a DNR permit required near trout streams and recommends 
only that local governments comment to the DNR on any permit applications.  This ignores the 
fact that this is a permit allowing mining near a trout stream, and not the outright prohibition 
(exclusion zone) which the DNR testified was the appropriate protection.  How is it possible that 
the setback supported by the DNR is not offered as the model setback?  There are two possible 
causes for this failure to offer model standards, both of which call into question the rigor of the 
larger standard development effort.   
 
The first possible explanation is that staff are placing too much faith in the ability of permitting 
programs administered by their agencies to protect resources.  This overconfidence is 
unwarranted.  The new trout stream permit is untested, and the water appropriation permits are 
often issued despite the fact that doing so permits the unsustainable extraction of limited 
groundwater.  Additionally, the new trout stream permit applies only to designated trout streams.  
The springs and perennial tributaries which carry groundwater to the designated trout streams are 
not covered.  Furthermore, there are at least a dozen trout streams in the Paleozoic Plateau which 
have yet to be designated by the DNR.  While we fervently hope that the DNR will remedy this 
failure to protect all our trout streams, the guidance document should not assume this will occur.  
Instead the EQB should recommend the full suite of setbacks which the DNR testified are 
needed for coldwater aquatic ecosystems.   
 
A second possible explanation is that the agencies are underestimating the ability of local 
governments to do a good job of amending or adopting land use ordinances.  There are 
indications that the EQB is retreating from stating model setbacks in several instances because it 
doubts local governments will obtain and follow legal advice to ensure the ordinances can 
withstand legal challenges.  Such misguided paternalism must cease, and the guidance document 
be revised to include more model setbacks in the toolbox.  The EQB should make no 
assumptions about the resolve or sophistication of local governments to change other aspects of 
their zoning laws as needed to ensure the new setbacks are defensible.   
 
We suggest that the draft be reviewed and revised by a team of individuals who place neither too 
much faith in DNR permitting programs, nor too little faith in the local governments and their 
legal counsel.  The sections which follow are repetitive of our earlier comments, none of which 
appear to have been considered in the development of the December 13, 2014 draft.  We repeat 
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them in the hope that they will now be seriously considered by the team taking a fresh look at the 
document. 
 
Specific standards and criteria listed in 116C.99 are not exhaustive. 
 
The EQB previously asked that comments be focused on the specific standards and criteria listed 
in Minnesota Statute 116C.99.  The statute, however, does not limit the EQB’s development of 
model standards and criteria to those which are specifically enumerated.  While it is true that the 
EQB must include standards and criteria for listed areas, it may also develop additional model 
standards and criteria.  Similarly, the list of features for which setbacks or buffers must be 
recommended is not, and is not intended to be, exhaustive or exclusive.  The EQB can and 
should go beyond this list to recommend protective setbacks or buffers for other sensitive natural 
resource features.  We believe it is critical that the EQB develop protective setbacks or buffers 
for sink holes, all springs (not just fens) and groundwater tables.  
 
Models, not lowest common denominators. 
 
The EBQ should make clear that these are model minimums, not maximums, and advise local 
units of government that they can go beyond them as they consider community values.  
However, the EQB must be aware of the reality that citizens sitting on local boards will view 
these as models, and not merely as representative of the lowest common denominator.  There 
will be a strong tendency for local governments to view these models as maximums.  
Consequently, the EQB recommendations must advance true models.  Likewise the EQB should 
acknowledge when local communities have taken pains to develop real models and incorporate 
these into its recommendations.  The EQB should not propose any setback, standard or criteria as 
a model which is less restrictive than any existing local ordinance.  To do otherwise would 
undercut the thoughtful work of the most engaged local communities, and provide fodder for 
project proposers to threaten local governments with legal challenges unless those standards are 
relaxed down to the level of the EBQ “model” standards. 
 
 Horizontal setbacks from sensitive coldwater resource features. 
 
In April 2013 the DNR testified in strong support of a uniform minimum setback for silica sand 
mining operations of one mile from all springs, trout streams and perennial tributaries of trout 
streams located in the Paleozoic Plateau Ecological Section.  A majority of legislative leaders 
apparently did not support the immediate creation of a uniform minimum standard.  This 
reluctance does not change the sound factual basis underpinning the DNR’s professional 
judgment.  The DNR agrees that the appropriate and necessary setback is at least one mile from 
all springs, trout streams and perennial tributaries of trout streams in this unique area.  We urge 
the EQB to support the DNR’s expert assessment in this matter and use this setback distance as 
the model standard it recommends in the final draft.   
 
The model setback must apply to all trout streams.  From an ecological perspective it does not 
matter if one trout stream was designated a “designated trout stream” under DNR rule and 
another trout stream overlooked or otherwise not designated for social or political reasons.  Both 
are trout streams which support public fisheries.  Our members are aware of and fish for 



3 
 











naturally reproducing wild trout on several de facto trout streams that have neither been 
designated as “designated trout streams” by the DNR, nor classified as Class 2A waters by the 
MPCA.  These are coldwater fisheries nevertheless and the model standards must apply to them 
equally.  To continue to ignore these trout streams, or any of the springs and tributaries which 
sustain them, would be arbitrary and unreasonable. 
 
Likewise the model setback must apply to all springs and perennial tributaries of trout streams, 
not an arbitrary subset of them.  The cold groundwater which issues from natural springs and 
seepage areas, and flows via perennial tributaries to trout streams, is the prerequisite need of 
these trout fisheries.  The DNR testified in support of protecting all springs (not just calcareous 
fens) and all perennial tributaries of trout streams via a one mile setback.  The locations where 
underground conduits bring cold groundwater into tributaries are not mapped, and thus the entire 
length of the perennial portion of tributaries, from the springs or groundwater seeps which give 
them their perennial flow, must be protected with the same setback.  As a practical matter, the 
presence of year round flow in these perennial tributaries provides a roadmap to the location of 
these uninventoried or unmapped springs and seeps.   
 
It is particularly important that the EQB recommend the uniform one mile setbacks, precisely 
because the legislative authorization for the DNR to develop a permitting process near 
designated trout streams obscures the fact that the DNR’s recommendation is that no miming be 
permitted within one mile of any spring, trout stream or perennial tributary of a trout stream.  
The present draft actually encourages local units of government to ignore the need to adopt a one 
mile setback, under the mistaken belief that the DNR permitting process will eliminate all 
dangers.  The DNR’s professional judgment is that the minimum setback from all springs, trout 
streams and perennial tributaries of trout streams in the Paleozoic Plateau Ecological Section 
should be one mile.  This message will be lost unless the EQB explicitly offers these setbacks as 
the appropriate model standard for local governments to adopt.   
 
Vertical buffer from groundwater resources. 
 
The failure of the guidance document to offer any vertical setback form the water table is 
indefensible.  The DNR and Minnesota Trout Unlimited agree that the finite groundwater 
resources in southeast Minnesota should be protected from disruption, pollution and needless 
waste by requiring a vertical separation of 25 feet between the groundwater table and silica sand 
mining activities.  This vertical buffer is necessary to prevent the alteration of subsurface flow 
patterns, prevent changes in the quality of groundwater, and avoid the unintended use or removal 
of groundwater through construction dewatering.  We believe that this is an adequate buffer in 
most instances, provided that the one mile horizontal setback from springs, trout streams and 
perennial tributaries of trout streams is all adopted by local government units.  However, if other 
geologists determine that a greater vertical setback is necessary in some instances, including 
where the one mile horizontal setback is not adopted, the EQB should recommend, and we will 
support, this greater vertical buffer as the model standard.  While hydro geologists might quibble 
over the precise number of feet which are adequate in each sandstone formation, it cannot be 
questioned that restricting silica sand mining to above the water table is propoer. 
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Since the groundwater table in some locations can actually be slightly pitched, we suggest that 
the standard be “25 feet from static water level as measured at the site.” 
 
Criterion for groundwater use. 
 
A quantitative criterion for groundwater use is needed to prevent the needless wasting of millions 
of gallons of our finite reserves of pure drinking water.  While some recharge of aquifers does 
occur in this area, studies indicate that “newer” water entering these aquifers is not as pure as the 
older water.  It makes no sense to needlessly waste drinking water reserves simply to sort sand 
grains.  Establishing as a model criterion that no more than 1 million gallons per year of 
groundwater can be used by any silica sand mining or processing facility will help conserve our 
precious groundwater for future generations. The DNR testified that this criterion is appropriate 
for silica sand mining and processing operations in the Paleozoic Plateau Ecological Section.  
The EQB must recommend it as the appropriate model.   
 
The vertical buffer from the groundwater table for mining activity will largely ensure that the 
actual mining can meet this criterion.  However, mine operators often prefer to sort or process 
sand on-site using pumped groundwater.  We remain very concerned that, given our antiquated 
water appropriation law, the DNR will be successfully pressured to issue groundwater 
appropriation permits allowing water from these same aquifers to be pumped out for on-site or 
off-site processing facilities.  Recent proposals indicate that some individuals and companies 
may be willing to target sand deposits with very low concentrations of the preferred grain sizes, 
because state law currently permits them to use vast amounts of groundwater merely to sort grain 
sizes.  For this reason all processing activities and facilities must also be required to meet this 
criterion.   
 
Mining industry experts have indicated that in those areas in southeast Minnesota currently 
targeted for silica sand mining there are several alternatives to using groundwater, which will 
allow the mines to operate very profitably.  Other readily available sources of water for 
processing include warm surface water, treated wastewater, and recycled water.  However, state 
law has created a disincentive for businesses to use these alternatives.  Until state water 
appropriation law is modernized or regulators adopt longer term thinking about groundwater 
sustainability, local criteria limiting groundwater use to 1 million gallons per year will be the 
best way to overcome the current disincentive for business to use readily available surface water 
or dry sorting processes. 
 
Setback from all springs, not only from calcareous fens. 
 
The list of features for which setbacks or buffers must be recommended by the EQB is not, and 
is not intended to be, exhaustive or exclusive.  The EQB must go beyond this list to recommend 
protective setbacks for other sensitive natural resource features. One such feature which must be 
protected with a minimum setback are the natural springs which provide the cold groundwater 
essential for area streams to support coldwater fisheries.  Without the stable base flow of cold 
groundwater southeast Minnesota trout fisheries will disappear.  No cold groundwater; no trout.  
It is that basic.  Limiting protective setbacks to just those springs which are part of a calcareous 
fen would leave unprotected the prerequisite need of trout fisheries.  The DNR testified that a 
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one mile setback from all springs in the Paleozoic Plateau Ecological Section is needed to protect 
these special resources.  The EQB must incorporate this model setback. 
 
Setback from sinkholes in this active karst region. 
 
The Paleozoic Plateau is characterized by very active karst features, including sink holes which 
connect surface areas to groundwater.  Sinkholes are a major means by which surface water 
seeps into the ground over a period of days, months, or years and recharges groundwater.  This 
water often flows as underground streams, and pools between confining layers of rock or clay, 
forming underground reservoirs.  Eventually some of this groundwater flows from cracks in the 
confining bedrock as natural springs and seepage areas.  Due to the cooling effect of the earth it 
issues from springs and seeps at consistently cold temperatures.  This cold water is the lifeblood 
of our trout streams.  In order to preserve the uninterrupted recharge of groundwater and springs, 
the sinkholes must be protected from disturbance from mining activities. Research suggests that 
the model setback for silica sand mining and quarrying activity from sinkholes should be at least 
1,000 feet.  We urge the EQB to propose a model buffer from sinkholes which is at least this 
large.  
 
Criterion for preserving the quality of groundwater. 
 
A criterion is also needed to protect the quality, and not just the quantity, of groundwater 
affected by the mining, processing, and transportation of silica sand.  The goal should be that 
these activities cause no adverse impact to the quality of groundwater.  This criterion should be 
applied to all use, recycling, appropriation and discharge (including as surface water) of 
groundwater, and be utilized in the development of other model standards. 
 
Protecting public investments.  
 
The preservation of the public investments in natural resources and water quality protection, 
restoration and enhancement must be an overarching criterion.  The public has invested hundreds 
of millions of dollars to set aside sensitive lands in this unique landscape for the purpose of 
improving and protecting water quality and aquatic resources.  The restoration and protection of 
the world class trout fisheries now established here has been a focal point of decades of effort.  
Protection of these investments must be the paramount criterion which informs the development 
of all model standards and criteria. 
 
A large portion of that public investment has been the acquisition of land in fee title to be 
managed as state forest lands and the purchase of aquatic management easements along trout 
streams.  The many natural resource benefits provided by these lands must be preserved by 
buffering them from silica sand mining and processing activities.  Silica sand mines should not 
be permitted within one mile of any Aquatic Management Area easement, including any trout 
stream easement.  Silica sand mining operations and silica sand processing facilities should not 
be permitted on State Forest lands, and an additional buffer should also recommended by the 
DNR. 
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The commonsense setbacks and criteria outlined above will preserve the world class trout 
fisheries found in southeast Minnesota and thousands of existing local jobs they support, and 
provide useful guidance to steer an emerging industry to locations which will not cause undue 
harm. 
 
Thank you for considering these comments. 
 
Respectfully,  
 
John P. Lenczewski 
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From: Larry Lorrie Sonnek
To: *EQB_Silica Sand
Subject: Draft Dec. 2013 Pg. 160 d. Recommendations, Standards, Criteria, Considerations
Date: Thursday, January 23, 2014 8:33:11 PM


I believe the first sentence of this paragraph should be struck, but if it is left intact,
it would be better if it read:
"The assessment is that the actual mining operation is unlikely to cause pollution to
floodplains, surface water and groundwater if properly..."


Larry Sonnek
31058 Hay Creek Hills Dr.
Red Wing, MN 55066
651-274-1446
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From: Smyser, Jeff (MPCA)
To: *EQB_Silica Sand
Subject: Willialms comments FW: Tools to Assist Local Governments in Planning for and Regulating Silica Sand Projects
Date: Monday, January 27, 2014 9:31:49 AM
Attachments: EQB Comments - 1-21-14.pdf


 
 


From: David Williams [mailto:davidw@acegroup.cc] 
Sent: Friday, January 24, 2014 9:03 AM
To: Smyser, Jeff (MPCA)
Subject: Tools to Assist Local Governments in Planning for and Regulating Silica Sand Projects
 
Jeff Smyser,
 
Attached are my comments regarding the proposed EQB Tools to Assist Local Governments
in Planning for and Regulating Silica Sand Projects, that was reviewed by the EQB board on
December 18, 2013.  If you have any questions regarding my comments, please contact me. 
Thanks.
 
David Williams
507-467-2611
davidw@acegroup.cc
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Williams  Consultancy



David Williams
Land Use Planning and Environmental Consulting



40722 County Road 12
Lanesboro, Minnesota 55949



Telephone:  507-467-2611 
Cell: 507-421-0715



Email: davidw@acegroup.cc  



Tuesday, January 21, 2014



Jeff Smyser
Minnesota Environmental Quality Board
520 Lafayette Road North
St. Paul, Minnesota 55155



Re: Comments on Proposed Tools to Assist Local Governments in Planning for and
Regulating Silica Sand Projects 



Dear Mr. Smyser:



The purpose of my letter is to provide the Minnesota Environmental Quality Board (EQB) with
my comments regarding the proposed Tools to Assist Local Governments in Planning for and
Regulating Silica Sand Projects.  This document was reviewed by the EQB silica sand
subcommittee at its meeting held on December 18, 2013.  Please consider the following
comments and requested changes to the document:



1. The document should provide a solution option to local government for a land use
ordinance that permanently prohibits silica sand projects.  Rules and standards for
regulating silica sand projects should not be the only solution options suggested by the
EQB.



2. The document should provide a solution option to local government for a land use
ordinance that permanently prohibits silica sand projects within designated sensitive
areas.  Sensitive areas in southeastern Minnesota that could employ a partial or overlay
ban would include bluffs, designated trout streams, calcareous fens, residential zones,
critical natural habitats, wetlands, and forest lands.



3. The document should provide solution options to local government for strict density
siting restrictions within a land use ordinance.  Such ordinance provisions could limit the
clustering of silica sand projects that would impose severe adverse environmental
impacts on communities in which clustering would occur.











Williams  Consultancy



4. The document should urge local government to require, by land use ordinance, EAW
level environmental review of all proposed silica sand projects.



5. The document should urge local government to require, by land use ordinance, that
comments be solicited from the  MPCA and MDNR for all proposed silica sand projects,
of the potential impacts on groundwater contamination, air emissions, aquifer and water
resources consumption, floodplain, wetlands, and interference with wildlife habitats.
While the State of Minnesota cannot require local government to solicit or comply with
comments received from state agencies, the EQB can urge local government to itself
require the solicitation of such comments from relevant state agencies.



6. The document should provide solution options to local government for limiting the size
of silica sand projects to prevent the industrialization of rural agricultural, residential and
recreational areas.



If you have any questions regarding my comments and requested changes to the document, please
contact me.  



Respectfully,



David Williams













From: Larry Lorrie Sonnek
To: *EQB_Silica Sand
Subject: Draft Dec. 2013, C.2 Designated Truck Routes
Date: Thursday, January 23, 2014 9:00:48 PM


At the end of paragraph (pg. 66)
d. Recommendations, Standards, Criteria, Considerations
1. Within the permitting process, a trip...


add at the end of the paragraph which ends: "...any unresolved issues the
prerogative of the permitting LGU."


"It is suggested that all landowners along the identified hauls routes be given
adequate notice by mail of the proposed routes such that they could reasonably be
able to attend any hearings on the issue."


Said truck traffic will undoubtedly impact not only LUGs but also anyone living or
operating along said routes.



mailto:sonnekx2@gmail.com

mailto:SilicaSand.EQB@state.mn.us






From: Steve El
To: *EQB_Silica Sand
Subject: comment on tools doc
Date: Monday, January 27, 2014 4:35:55 PM


Silica crystalline very small dust is the new asbestos, let's halt the  mining and transfer industries till
there is confidence in the proper handling and control of this known hazardous material.
With people around the state that live near rail yard  and  rail lines there is real potential for fine silica
particulates to be in the air and end up in the ground water.  
Some exposure is inevitable .
We need monitoring that will detect the finest dust, 3 microns and less.These need to be at a
minimum at loading zones, preferably along rail beds as well, and measurements need to be by an
independent firm selected by the state not the industries. Thank You
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From: Carol A. Overland
To: Seuffert,  Will (MPCA); *EQB_Silica Sand
Subject: EQB Standards & Criteria Comments
Date: Monday, January 27, 2014 4:23:07 PM
Attachments: Overland_Comments_January 27 2014.pdf


Attached please find a too short Comment.


Thanks


zzzzzzzzzzzzzzzzzzzzzzzzzzzzz


--


"Our lives begin to end the day we become silent
about the things that matter."  Dr. Martin Luther King, Jr.


Carol A. Overland
Attorney at Law
Legalectric - Overland Law Office
1110 West Avenue
Red Wing, MN  55066


612-227-8638


overland@legalectric.org


www.legalectric.org
www.nocapx2020.info
www.not-so-great-northern-transmission-line.org


---
This email is free from viruses and malware because avast! Antivirus protection is active.
http://www.avast.com
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Legalectric, Inc. 
Carol Overland                Attorney at Law, MN #254617 
Energy Consultant—Transmission, Power Plants, Nuclear Waste 
overland@legalectric.org 
 



1110 West Avenue   P.O. Box 69 
Red Wing, Minnesota  55066  Port Penn, Delaware   19731 



612.227.8638   302.834.3466 



          



 



 



 



 



January 27, 2014 



 



Will Seuffert                 via email: will.seuffert@state.mn.us  



Executive Director        silicasand.eqb@state.mn.us 



Environmental Quality Board              



520 Lafayette Road 



St. Paul, MN  55101 



 



 RE:  Comments on “Tools to Assist Local Governments” 



Draft II - Silica Sand Draft Model Standards & Criteria 



 



Dear Mr. Seuffert: 



 



I am submitting this comment as an individual and not in the course of representation of any 



party.  This is pretty sparse – I’ve been sick as a dog and not able to put time in to this. 



 



I look forward to seeing the draft rulemaking proposals – nothing’s appeared yet!  Please note 



aspect that the various Financial Assurance Rules should be added for discussion and inclusion 



in the DNR’s Reclamation rulemaking process. 



 



I’ve briefly reviewed “Tools to Assist Local Governments,” the revised Standards & Criteria and 



several things jump out. 



 



Group Recommendations together rather than at the end of each section 



 



I think it would be more useful, organizationally, to have all the “Recommendations” grouped 



together, set out separately, so that it is easier for a local unit to regard them as suggestions 



available, a menu, rather than have to dig through the entire document and background info. 



 



Financial Assurance – Recommendations p. 91-95 
 



I’ve been struggling with how to address financial assurance, remembering what an issue this 



was in the Mesaba Project docket, and in the Development Agreement for the Goodhue Wind 



project, only to learn with this latest version that there are multiple instances where financial 



assurance requirements/protections are laid out, see e.g., Minn. R. Ch. 7035; 6130; 6132, and the 
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MPCA Solid Waste Financial Assurance Document 3.25 (April 2003).  P. 95.  DOH!  Who 



knew? 



This needs to be put to the front of the line for incorporation into the reclamation 



rulemaking. 



 



In the Tools document, it should up front more directly state that state rules have several options 



to choose from in protecting local governments and providing financial assurance.  The language 



is very indirect. 



 



Clarify ways in which it is legal to prohibit silica sand mining as a land use 



 



Something that I’ve heard over and over again is that there needs to be a clear statement in the 



Tools document that a community can legally prohibit sand mining and to specifically lay out 



ways in which this can be done.  From as simple as stating in “Conditional Uses” that it is not 



regarded as a conditional use, to more complicated restrictions, such as Goodhue County’s 



restrictions within 1,000 feet of public waters. 



 



Air Monitoring information is inadequate and there is no plan 



 



When I worked on the Excelsior Energy Mesaba Project, I worked with Ron Rich, a directly 



affected landowner who is also the President of Atmosphere Recovery, Inc., 15800 32nd Ave. N  



Plymouth, MN 55447, Tel: 763-557-8675, E-mail: rrr@atmrcv.com, www.atmrcv.com .  Ron 



Rich was also part of the delegation taken by Gov. Dayton to China two or so years ago.  Given 



his experience with air emissions testing and measurement, he’d be uniquely qualified to perform 



these tasks regarding silica sand. The state should considering bring him on as a consultant 



where the state does not have the expertise in monitoring. 



 



The monitoring proposed for Winona, and that proposed generally, is of no use because it 



doesn’t monitor the smaller particles that do the damage.  MPCA monitoring has a cut off of 



everything above PM .3, with no monitoring of ultrafines.  The MPCA must be required to 



measure nanoparticles, and the state should take the lead, rather than wait the time that it would 



require to bring in federal standards. 



 



We need baseline ultrafine levels established at mine sites, processing and loading facilities and 



haul routes immediately.  From there, we need regular real time monitoring of ultrafines, using 



both traps and optical monitoring. Particle testing must be set out by sizes sufficient to quantify 



quantities of harmful particles, not just those in the larger sizes previously measured. 



 



DOT & Weight Limits 



 



The “Tools” states that much of the problems of overweight trucks “can be assured by 



strategically placed scales, solid state scale devices on loading equipment, conveyors, and 



trucks, and regular communications between the applicant and the road personnel at the LGU, 



the County, and MnDOT.  Absurd. 
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First, how will “strategically placed scales” occur?  Where is the DOT budget for additional 



portable scales or construction and personnel for new fixed scales?  When was the last time you 



saw the DOT enforcement vehicle with portable scales?  I’m a former trucker and take note of 



such things and though I’ve seen the enforcement vehicles often along Hwy. 52, particular at the 



50 and 19 interchanges, on Hwy. 61 in various places, I’ve never seen them using portable scales 



with one exception on the Cannon Falls side of 19 where they were stopping all the trucks one 



day and scales were out and in use. 



 



The DOT in this situation is seriously compromised when someone like Dave Christenson is 



promotionally stumping FOR sand mining and doing all he can to increase rail freight traffic, 



including but not limited to contradicting Dr. Hillary Carpenter and stating that silica sand has 



no impact on human health (!), and yet the DOT would magically police weight limits without 



budget, personnel, equipment, or directive?  I doubt this will happen.  The DOT will need to 



clarify Dave Christenson’s role and the agency’s role in silica sand mining, and if the DOT is 



expected to take on a heightened enforcement role, that directive will have to be clear and be 



accepted by the DOT.  Until then, I don’t believe there is any reasonable expectation that 



increased vigilance of sand haul trucks would occur. 



 



Recharge area maps 
 



There is a lot of statutory and regulatory verbiage 



regarding “wellhead protection” but I don’t hear much 



about aquifer recharge.  This was brought up many 



times as a particularly troubling area of potential water 



quality degradation due to stripping of the protective 



layer inherent in silica sand mining.  There should be 



maps readily available showing recharge areas and 



prohibiting silica sand mining in these recharge areas.  



These maps are out there somewhere, but I’ve been 



unable to find them.  I’ve found a map showing 



proclivities of large areas, but not showing the specific 



recharge areas.  Please locate these maps and provide 



them to local units of government and the public so 



that we know what areas are in most dire need of 



protection. 



 



 



Thank you for the opportunity to make this comment.   If you have any questions or require 



anything further, please let me know.   



 



Very truly yours, 



 
Carol A. Overland            



Attorney at Law 



 













From: Smyser, Jeff (MPCA)
To: Arends, Heather (DNR); Bell, David (MDH); Christianson, Dave (DOT); Doneen, Randall (DNR); Doperalski,


Melissa (DNR); Engstrom, Jennifer N (DNR); Germundson, Travis (BWSR); Haugen, Theresa (MPCA); Hedman,
Jeffrey (MPCA); Johnson, Scot B (DNR); Moynihan, Debra (DOT); Patton, Bob (MDA); Ross, Michele (MDH);
Seuffert,  Will (MPCA); Smyser, Jeff (MPCA); Ulring, Joel (DOT); Weingart, Craig (MPCA); Zoff, Carol (DOT)


Cc: *EQB_Silica Sand
Subject: comments from new EQBoard member FW: EQB Silica Sand Report
Date: Wednesday, January 29, 2014 11:22:08 AM


 
 
From: healingsystems69@gmail.com [mailto:healingsystems69@gmail.com] On Behalf Of Kristen Eide-
Tollefson
Sent: Tuesday, January 28, 2014 1:29 PM
To: Smyser, Jeff (MPCA)
Subject: Fwd: EQB Silica Sand Report
 
Hi  Jeff: 
 
We are visiting my brother and neice on Florida and my e-mail access has been limited.
 
I was about half way through my comments yesterday when I heard about my appointment. I
am not sure what the protocol is on board member comments. So I will just resend my
testimony outline, and my key points. Let me know if you need me to fill out anything
further. The extension has allowed a great deal of good conversation to take place. Hope
some of it reaches you in the form of comments! 


My main comment to the board was that Subd. 3 and 4 need to be addressed -- to clearly
outline and facilitate the process for collaboration and information exchange between local
governments and the state agency technical team. This is an unprecedented opportunity for
local government and the EQB sister agencies to forge a working relationship and  on
environmental matters. 
 
The outline of my spoken comments is below 


It is a great approach
Excellent toolbox (real display of agency virtuosity, if you ask me)
Gives state, local government and project proposers a common set of data and puts
local government on a firm footing to address issues identified by citizens and
legislature.
Thorough info on sensitivities and distinctions in geography
Excellent base for technical assistance
Creates efficiency and effectiveness by putting so much information on the table up
front
Greatly enhanced platform for informed, working relationship between EQB and local
government.
Inclusion of costs is superb and increases potential of implementation


What the draft needs: It needs a section in the Introduction, between background and
"Different Geographical Areas" - that elaborates on the working/technical assistance
relationship between state agencies and local governments required in subd. 3 and 4,
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including:


How the technical team works -- and how to work with the technical team
Steps local governments can go through to avail themselves of the technical
assistance; 
What the technical assistance recommendation means,
What are the options/pathways for review of a project that do or don't include the
technical team assistance
Can assistance in the form of additional information or clarification on use of tool kit
be requested without engaging a recommendation? How and from whom?
What benefits working together provides both to local government and state (and
project proposers)
Contact information for each agency -- preferably technical assistance team members
(like a specialized tech rep group).
How to identify which technical support person/agency to contact for each area.
Will there be a website to support the use of the Local government Tool Kit?
Will there be any periodic trainings or informational meetings where local units can to
to meet the technical team and ask basic questions?


Answers to questions like these could be done in a FAQs format. 
 
Additional comments: 
 
1. The comment I have most often heard is "Will there be a Frac Sand HELP line?!" Who
do we contact and how?
 A help line would likely make the process of connecting more efficient. Make it more likely
that people will get where they need to go and be able to get what they need when they need
it. 
 
2. The toolkit needs a roles and responsibilities framework. Commissioner Stine created a
great agency overview, complete with mandates/missions for the Frac Sand Conference in
Winona on the 18th. Our Goodhue Co. planner suggested in a conversation that I had with
him about process, that a paralell framework with local government responsibilities and tools
(how ordinances fit with comp plans etc) could be very useful.
 
3. Consider the opportunity to preface each section with a statement of purpose or
understanding of envirionmental values we are all (via MERAl) charged to use wisely and
to protect. .There is much confusion. Subd. 3 & 4 will be more effective if there is a reference
point on roles and responsibilities. (E.G: water, who gives out permits for what, what local
governments can and cannot require; what they are responsible to implement e.g. shoreland
etc)
 
This is an (again) unprecedented opportunity to lay the responsibilities and roles of
state/agency and local government side by side -- so local governments have an easy way to
understand what the state does and does not do -- and what they can do to fulfill their
municipal obligations for the health, safety and welfare of their communities -- and resources
 
4. Going a bit over the top -- I would like to see the role of community members, citizens --
articulated as well. As those who articulate the 'values' and priorities (as in community based
comprehensive planning) that local government addresses through ordinances, permitting,
oversight etc.







 
5. Environmental Review -- technical assistance. This needs a very clear, detailed
guidance. Starting with (and referencing additional documents) on how the roles and
responsibilities work. When and how the RGU can be changed. How agencies are/can be
already involved (via comment). How technical and/or procedural assistance might be
extended, or additionally available under the new statute etc. This is Tan exceptional
opportunity for education of local governments on environmental values and review; and
potential for better informed collaboration. 
 
5b.  A  high learning curve for all: particular focus is needed to clarifying the issues,
technical approaches (and assistance) for evaluating of cumulative impacts, phased and
connected actions. These are particularly important to frac sand mining review.
 
 6. Protective Overlay Districts - Florence Township used the DNR Natural Resource
Planning toolkit to identify sensitive features and essntial (green) infrastructure functions of
our township lands. This became the basis for our "sensitive features ordinance", which is a
'protection first' approach to comp plan implementation. It is the basis of our silica sand
ordinance. In the case of a township like ours - where stewardship is still a shared value --
this combination of community based comprehensive planning and natural resource mapping
has been an effective basis (we hope) of protective ordinancing. Setbacks are vulnerable to
variances.
 
 Protective overlay districts should be a tool in the frac sand mining toolkit, with suggested
procedures and technical assistance measures (especially mapping), 
 
7. A final comment -- that has been repeatedly raised, is that bluffland protections and (green
infrastructure) functions need to be better elaborated -- including recharge zones, and
ecotone.
 
Thank you! I look forward to working with you Jeff.
 
Kristen 
 
Kristen Eide-Tollefson
P.O. Box 129
Frontenac, MN 55026
1-651-345-5488
Cell: 715-317-0228
 
 








From: Smyser, Jeff (MPCA)
To: *EQB_Silica Sand; Arends, Heather (DNR); Bell, David (MDH); Christianson, Dave (DOT); Doneen, Randall


(DNR); Doperalski, Melissa (DNR); Engstrom, Jennifer N (DNR); Germundson, Travis (BWSR); Haugen, Theresa
(MPCA); Hedman, Jeffrey (MPCA); Johnson, Scot B (DNR); Moynihan, Debra (DOT); Patton, Bob (MDA); Ross,
Michele (MDH); Seuffert,  Will (MPCA); Smyser, Jeff (MPCA); Ulring, Joel (DOT); Weingart, Craig (MPCA); Zoff,
Carol (DOT)


Subject: FW: Draft Model Standards Comments
Date: Monday, January 27, 2014 6:26:56 PM
Attachments: 2014_01_27_16_29_30.pdf


 
 
From: Sarah Beimers [mailto:sarah.beimers@mnhs.org] 
Sent: Monday, January 27, 2014 4:34 PM
To: Smyser, Jeff (MPCA)
Subject: Draft Model Standards Comments
 
Jeff,
Attached is a comment letter on the Draft Model Standards and Criteria for Silica Sand
Mining from the State Historic Preservation Office.
Hard copy to follow in the mail.
-Sarah Beimers


Sarah J. Beimers
Manager of Government Programs & Compliance | State Historic Preservation Office
Minnesota Historical Society | 345 Kellogg Blvd W | St. Paul MN 55102
tel: 651-259-3456 | fax: 651-282-2374 | e: sarah.beimers@mnhs.org
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From: Joe Egan
To: *EQB_Silica Sand
Subject: comments on EQB 12.13.13 document
Date: Thursday, January 23, 2014 5:04:01 PM
Attachments: EQB 12-13-13 response.pdf


Please find attached my comments on the referenced document.
 
Joe Egan
President
off:  763-509-9344
cell:  612-860-2322
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From: *EQB_Silica Sand
To: *EQB_Silica Sand
Subject: FW: Houston County letter
Date: Thursday, February 13, 2014 3:40:25 PM
Attachments: DOC020314-02032014084941.pdf



-----Original Message-----
From: Seuffert, Will (MPCA)
Sent: Tuesday, February 04, 2014 12:14 PM
To: Smyser, Jeff (MPCA)
Subject: FW: Send data from SP-4W-TOSH556 02/03/2014 08:49



-----Original Message-----
From: Seuffert, Will (MPCA)
Sent: Monday, February 03, 2014 8:50 AM
To: Seuffert, Will (MPCA)
Subject: Send data from SP-4W-TOSH556 02/03/2014 08:49



Scanned from SP-4W-TOSH556



User Name: wseuffe
Date: 02/03/2014 08:49
Pages: 1
Resolution: 300x300 DPI
----------------------------------------
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From: Outlawski@aol.com
To: *EQB_Silica Sand
Subject: comments on draft tools document to assist local government
Date: Wednesday, January 01, 2014 11:45:26 AM
Attachments: silica responce 1-1-14.pdf


silica responce 1-1-14two.pdf


please accept the attached comments
thanks
Don Vry
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From: Smyser, Jeff (MPCA)
To: Arends, Heather (DNR); Bell, David (MDH); Christianson, Dave (DOT); Doneen, Randall (DNR); Doperalski,


Melissa (DNR); Engstrom, Jennifer N (DNR); Germundson, Travis (BWSR); Haugen, Theresa (MPCA); Hedman,
Jeffrey (MPCA); Johnson, Scot B (DNR); Moynihan, Debra (DOT); Patton, Bob (MDA); Ross, Michele (MDH);
Seuffert,  Will (MPCA); Smyser, Jeff (MPCA); Ulring, Joel (DOT); Weingart, Craig (MPCA); Zoff, Carol (DOT)


Cc: *EQB_Silica Sand
Subject: FW: My comments on the Tools
Date: Monday, January 27, 2014 6:30:19 PM
Attachments: Tools for Local Govt draft DECEMBER 13_2013.pdf


 
 


From: Frechette, Al [mailto:AFrechette@co.scott.mn.us] 
Sent: Monday, January 27, 2014 4:21 PM
To: Smyser, Jeff (MPCA)
Subject: My comments on the Tools
 
Jeff,
 
 
I’ve attached pdf document of the “Tools for Local Governments” draft with some comments noted,
some text edits etc.  If you have difficulty with this format please let me know and I will transpose
comments into a Word document.  However, I felt this format would be more useful.
 
See you on Wednesday.
 
Al
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I. INTRODUCTION 
 
 
A. Background 
 
In May 2013 the Minnesota Legislature adopted Laws 2013, chapter 114, commonly referred to 
as HF 976, now codified in Minnesota Statutes chapter 116C.  Minnesota Statute 116C.99, sub 
division 2 requires the Environmental Quality Board (EQB) to develop model standards and 
criteria that may be used by local units of government (LGUs) in developing local ordinances 
regarding  the mining, processing, and transporting of silica sand.  This Tools to Assist Local 
Governments document   fulfills this legislative requirement. 
 
Authority  to plan for and regulate land use activities rests primarily with local government.  The 
EQB supports good local planning that articulates the future vision of a community.  This should 
be supported with the adoption of sound local ordinances as the means to implement the 
planning.  This document provides information that may be useful for LGUs when discussing 
issues related to silica sand.  
 
The EQB strongly encourages each individual local unit of government to seek the advice of 
legal counsel in connection with the use of this document and its contents.  The 
recommendations, standards, criteria, and considerations included  in this document are  not  
substitutes for local government planning and the contents of this document are not a substitute 
for legal advice.  
 
The document is organized by topic.  Each topic section or subsection discusses potential 
impacts from silica sand activities. Considerations for addressing potential impacts are discussed 
and then suggestions are provided on how to address the impacts. 
 
This document is essentially a box of tools available for consideration by local governments.  In 
some situations, there are several tools that may be chosen or used in conjunction with other 
tools to address a particular concern. The toolbox also includes instructions on how to use the 
tools themselves. As with any box of tools, the user should decide what is to be built before 
selecting a tool. 
 
Two regions of the state were the focus of the statute:  the Minnesota River Valley and 
southeastern Minnesota.  These two regions are the areas most likely to experience the greatest 
effects of silica sand operations because they are where most of the sand exists.  However, the 
toolbox can be applied to other areas of the state, where an LGU could compare its own 
circumstances to the geology, hydrology, and other characteristics discussed in this document. 
 
This document is the work of staff from the Minnesota Department of Natural Resources, 
Minnesota Pollution Control Agency, Minnesota Department of Transportation, Minnesota 
Department of Health, Minnesota Department of Agriculture, and the EQB itself. 
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Local units of governments are not required to adopt any elements of this document and Minn. 
Stat. 116C.99 does not authorize the EQB or any other state agency to impose or enforce 
anything on local governments.  The EQB and its member agencies are not enforcing or 
attempting to enforce the suggestions in this document as if they are duly adopted state rules.   
 
It also is important to note that this document does not represent legal advice or legal opinions.  
The EQB assumes and recommends that an LGU will obtain appropriate legal advice  before 
making any decisions to adopt or amend its official controls. 
 
 
For reference, Minn. Stat. 116C.99 is included below in its entirety. 



 
116C.99 SILICA SAND MINING MODEL STANDARDS AND CRITERIA. 
 Subdivision 1. Definitions. The definitions in this subdivision apply to sections 116C.99 
to 116C.992. 
(a) "Local unit of government" means a county, statutory or home rule charter city, or town. 
(b) "Mining" means excavating silica sand by any process, including digging, excavating, 



drilling, blasting, tunneling, dredging, stripping, or by shaft. 
(c) "Processing" means washing, cleaning, screening, crushing, filtering, sorting, processing, 



stockpiling, and storing silica sand, either at the mining site or at any other site. 
(d) "Silica sand" means well-rounded, sand-sized grains of quartz (silicon dioxide), with very 



little impurities in terms of other minerals. Specifically, the silica sand for the purposes of 
this section is commercially valuable for use in the hydraulic fracturing of shale to obtain oil 
and natural gas. Silica sand does not include common rock, stone, aggregate, gravel, sand 
with a low quartz level, or silica compounds recovered as a by-product of metallic mining. 



(e) "Silica sand project" means the excavation and mining and processing of silica sand; the 
washing, cleaning, screening, crushing, filtering, drying, sorting, stockpiling, and storing of 
silica sand, either at the mining site or at any other site; the hauling and transporting of silica 
sand; or a facility for transporting silica sand to destinations by rail, barge, truck, or other 
means of transportation. 



(f) "Temporary storage" means the storage of stock piles of silica sand that have been 
transported and await further transport. 



(g) "Transporting" means hauling and transporting silica sand, by any carrier:  
 (1) from the mining site to a processing or transfer site; or 
 (2) from a processing or storage site to a rail, barge, or transfer site for transporting to 



destinations. 
 Subd. 2. Standards and criteria. (a) By October 1, 2013, the Environmental Quality 
Board, in consultation with local units of government, shall develop model standards and criteria 
for mining, processing, and transporting silica sand.  These standards and criteria may be used by 
local units of government in developing local ordinances.  The standards and criteria shall be 
different for different geographic areas of the state.  The unique karst conditions and landforms 
of southeastern Minnesota shall be considered unique when compared with the flat scoured river 
terraces and uniform hydrology of the Minnesota Valley.  The standards and criteria developed 
shall reflect those differences in varying regions of the state. The standards and criteria must 
include: 
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 (1) recommendations for setbacks or buffers for mining operation and processing, 
including: 



 (i) any residence or residential zoning district boundary 
 (ii) any property line or right-of-way line of any existing or proposed street or highway 
 (iii) ordinary high water levels of public waters 
 (iv) bluffs 
 (v) designated trout streams, Class 2A water as designated in the rules of the Pollution 



Control Agency, or any perennially flowing tributary of a designated trout stream 
or Class 2A water 



 (vi) calcareous fens 
 (vii) wellhead protection areas as defined in section 103I.005 
 (viii)critical natural habitat acquired by the commissioner of natural resources under 



section 84.944 
 (ix) a natural resource easement paid wholly or in part by public funds 
(2) standards for hours of operation 
(3) groundwater and surface water quality and quantity monitoring and mitigation plan 



requirements, including: 
 (i) applicable groundwater and surface water appropriation permit requirements 
 (ii) well sealing requirements 
 (iii) annual submission of monitoring well data 
 (iv) storm water runoff rate limits not to exceed two-, ten-, and 100-year storm events 
 (4) air monitoring and data submission requirements 
 (5) dust control requirements 
 (6) noise testing and mitigation plan requirements 
 (7) blast monitoring plan requirements 
 (8) lighting requirements 
 (9) inspection requirements 
 (10) containment requirements for silica sand in temporary storage to protect air and water 



quality 
 (11) containment requirements for chemicals used in processing 
 (12) financial assurance requirements 
 (13) road and bridge impacts and requirements 
 (14) reclamation plan requirements as required under the rules adopted by the  



commissioner of natural resources 
 Subd. 3. Silica sand technical assistance team. By October 1, 2013, the Environmental 
Quality Board shall assemble a silica sand technical assistance team to provide local units of 
government, at their request, with assistance with ordinance development, zoning, environmental 
review and permitting, monitoring, or other issues arising from silica sand mining and processing 
operations. The technical assistance team may be chosen from representatives of the following 
entities: the Department of Natural Resources, the Pollution Control Agency, the Board of Water 
and Soil Resources, the Department of Health, the Department of Transportation, the University 
of Minnesota, the Minnesota State Colleges and Universities, and federal agencies. A majority of 
the members must be from a state agency and all members must have expertise in one or more of 
the following areas: silica sand mining, hydrology, air quality, water quality, land use, or other 
areas related to silica sand mining. 
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 Subd. 4. Consideration of technical assistance team recommendations. (a)When the 
technical assistance team, at the request of the local unit of government, assembles findings or 
makes a recommendation related to a proposed silica sand project for the protection of human 
health and the environment, a local government unit must consider the findings or 
recommendations of the technical assistance team in its approval or denial of a silica sand 
project. If the local government unit does not agree with the technical assistance team's findings 
and recommendations, the detailed reasons for the disagreement must be part of the local 
government unit's record of decision.  
 (b) Silica sand project proposers must cooperate in providing local government unit staff, 
and members of the technical assistance team with information regarding the project. 
 (c) When a local unit of government requests assistance from the silica sand technical 
assistance team for environmental review or permitting of a silica sand project the local unit of 
government may assess the project proposer for reasonable costs of the assistance and use the 
funds received to reimburse the entity providing that assistance. 
 
EFFECTIVE DATE. This section is effective the day following final enactment. 
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B. Different Geographic Areas of the State:   
Paleozoic Plateau/Driftless Area and the Minnesota River Valley 



 
The geographic distribution of silica sand resources in Minnesota are generally found in two 
regions: the Minnesota River Valley and the Paleozoic Plateau. The geographic attributes of the 
two regions differ significantly in terms of geology, hydrology, mining techniques, 
infrastructure, biodiversity and cultural resources.  
 
 
Geology 
 
The term “Paleozoic Plateau” is an ecological classification used to describe the bedrock 
dominated landscape of southeastern Minnesota. The bedrock consists of mostly flat lying layers 
of dolostones, limestones, sandstones, and shales deposited in an the Paleozoic era of geologic 
time 365 to 540 million years ago. The landscape of the Paleozoic Plateau is noted for its unique 
geology of rugged bluffs and valleys, buttes, and karst features such as caves, sinkholes, and 
springs. Home to approximately 156 Species of Greatest Conservation Need (SGCN), which 
includes state and federally-listed species, this area is also known for its unique ecological 
habitats. The Paleozoic Plateau is commonly known as the Driftless Area and may also be 
referred to as “southeastern Minnesota” within this document.  
 
Paleozoic sandstones are sought after because they are a premiere source of industrial silica sand. 
Among other uses, this silica sand is a highly desired resource because it is used to hydraulically 
fracture oil bearing rock formations and to extract oil and gas from beneath the earth’s surface. 
The silica sand, commonly referred to as “frac sand,” mined from Paleozoic sandstones are able 
meet the stringent specifications required for hydraulic fracturing purposes. 
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Traveling westward from the Mississippi River to the Minnesota River Valley the topography 
changes from bluffs, to rolling hills, to flat expanses of land. The change marks the boundary 
between an older, erosional landscape to one that has been recently glaciated (~14,000 years 
ago). The underlying Paleozoic-aged bedrock extends to Mankato but is buried deeply by glacial 
sediment. 
 
Near surface occurrences of silica sand are limited to a section of the Minnesota River Valley 
stretching from Mankato area to the Twin Cities. The mile-wide valley was carved by Glacial 
River Warren, one of the largest glacial meltwater channels in Minnesota. As it drained Glacial 
Lake Agassiz, River Warren’s fast moving water scoured the valley removing thick sequences of 
glacial sediment and bedrock. As a result, silica sand resources are relatively accessible beneath 
the old river terrace deposits that lay between the modern day Minnesota River floodplain 
alluvium and the bluffs composed of glacial materials. The Minnesota River Valley and portions 
of Twin Cities metropolitan area have historically and continue to host large-scale silica sand 
mining. 
 
 
Hydrology and Hydrogeology 
 
While the two geographic regions have some similarities, as a whole they are markedly different 
in surface and groundwater hydrology. Both regions are underlain by bedrock of Paleozoic age. 
However, Southeast Minnesota contains a greater thickness of rock and a greater number of rock 
formations supporting a larger number of discernible bedrock aquifers. The movement of 
groundwater through the dolostone, limestone, and sandstone aquifers provides water to 
domestic wells, municipal wells, trout streams, calcareous fens, springs, seeps, wetlands, lakes 
and rivers. The aquifers are separated by shale layers that act to confine or semi-confine the 
water bearing rocks. The alternating rock types along with fractures and conduits in the rock 
facilitate the emergence of springs and seeps, some of which have groundwater and 
environmental conditions that support and sustain rare calcareous fen wetlands. 
 
Streams in Southeast Minnesota tend to rise and fall quickly following a rain storm because of 
the mature, dendritic drainage patterns in the steep valleys of the Paleozoic Plateau. Regional 
groundwater flow is generally to the Mississippi River but many of the deeply incised valleys 
intercept groundwater which then discharges from springs and seeps. During dry periods, the 
base flows in trout streams are kept cold and clear by groundwater inputs. 
 
The Paleozoic Plateau is a mature karst landscape with many surface and subsurface features. 
The dissolution of dolostone and limestone has resulted in the widening of fractures, bedding 
planes and voids over tens of millions of years. The solution-widened vertical fractures and 
horizontal bedding planes and fractures form enhanced permeability zones within the rock that 
are labeled conduits. These conduits are characterized by turbulent, high velocity groundwater 
flow which is a fundamental component of karst systems. Recent investigations show that 
vertical fractures are found throughout all rock formations. Rocks near the surface and near 
valley walls tend to have a greater number, higher density and wider vertical fractures. 
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Essentially karst is a three-dimensional transport system moving water and material through the 
landscape via solution enhanced channels. 
 
Surface karst features, such as sinkholes, are expressed in the Paleozoic Plateau because of the 
relatively thin layer of weathered soils or very old glacial deposits on top of the bedrock surface. 
Sinkholes are found in those areas with less than 50 ft. of unconsolidated material over the karst 
bedrock. The surface expression of karst features come and go as weathering processes, 
hydrology, hydrogeology, land cover and land use changes. Karst surface features such as 
sinkholes, coupled with conduit flow conditions, make this geographic region highly vulnerable 
to pollutants entering the aquifers with very limited filtering or biological treatment. Changes in 
surface hydrology or groundwater levels can induce the expression of karst features at the 
surface. There is a high potential for spills or pollutants associated with land use activities to 
travel great distances underground to domestic wells and water dependent resources such as trout 
streams and fish hatcheries. The groundwater flow direction and divides typically do not 
correspond to surface watersheds making it difficult to use surface topography to predict 
groundwater flow directions. Dye tracing is used to delineate subsurface groundwater 
springsheds and calculate flow velocities which are often on the order of miles per day. The 
technique is labor intensive and only a small portion of the Paleozoic Plateau has been mapped. 
Predicting where and when a karst surface feature will be expressed in the future is very difficult 
if not impossible to do. Karst surface features can sometimes be successfully sealed using 
engineering techniques involving the placement of fill and the diversion of surface water. 
 
In contrast, relatively few rock formations and unconsolidated sediment deposits play a role in 
the hydrology and hydrogeology of the Minnesota River Valley. Typically within the old river 
terraces, where silica sand mining has occurred to date, the lower section of the Paleozoic 
Oneota Dolomite is present above the Jordan Sandstone. On top of the Oneota is a relatively thin 
terrace deposit composed of cobble, gravel, and sand. Below the Jordan Sandstone and extending 
under the Minnesota River valley is the St. Lawrence Formation that acts as a regional confining 
layer. 
 
Groundwater flow is generally towards the Minnesota River Valley. There are relatively fewer 
trout streams designated in the region. A large number of calcareous fens are found at the base of 
the floodplain escarpment where the Jordan Sandstone outcrops or is buried by a thin layer of 
weathered rock, alluvium and fen peat. Karst features are sometimes found in the Oneota 
Dolomite, but for the most part it is a thickly bedded deposit with tight vertical fractures and 
serves as a semi-confining layer above the Jordan Sandstone. In some areas, siltstone and shale 
layers in the base of the Oneota, such as the Blue Earth Siltstone in the Mankato area, act as local 
confining layers. Karst surface features are generally not expressed in the thick glacial materials 
located to the east of the terrace deposits. 
 
 
Mining Sites and Techniques 
 
Mining techniques used to access silica sand are determined by the geologic and hydrologic 
conditions of each region. Within the Paleozoic Plateau, mining silica sand resources can vary 
depending on the slope of the landform being mined. Currently, the resource is being mined 
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along hill slopes, within ridges, or by excavating flat-topped buttes. In areas with greater slopes 
and vertical topographic relief, bench or underground mining could be employed to access silica 
sand. While this form of mining is possible and potentially speculated, it is important to note that 
a mine plan implementing bench or underground mining have yet to be formally proposed for 
environmental review in Minnesota. In the Paleozoic Plateau, mine sites tend to be above the 
water table.  
 
Within the Minnesota River Valley, mining occurs along the flats of the river valley terraces or 
adjacent to the valley walls. Quarries in the Minnesota River Valley typically are developed as 
excavations below the existing grade of the landscape and below the water table, which is 
commonly referred to as “wet mining.” Some silica sand mines in this region pump groundwater 
from a sump to dewater the active mine cell in order employ “dry mining” techniques which 
lowers the water level in the mine, thereby reducing the depth below the water surface where 
mining occurs. To gain access to the Jordan Sandstone, geologic material, such as terrace 
deposits and Oneota Dolomite, must first be removed. Blasting may or may not be employed at a 
mine in either geographic area. The use of blasting depends on the nature of the overburden (if it 
is rock or glacial sediment) and the degree to which the sandstone is cemented together.  
 
 
Infrastructure 
 
Access to transportation infrastructure also plays a critical role in siting silica sand mines and the 
development of the industry. Mines located within the Minnesota River Valley generally have 
better access to railroad spurs at or near the mine site. As a result, silica sand companies within 
the Valley tend to mine, process, and transload the material at a single, contained site. In 
contrast, silica sand operations in the Paleozoic Plateau have developed a hub and spoke model 
of operations that involves multiple modes of transportation. For example, sand can be mined at 
one site, transported by truck to be processed or stored at a second site, transported again to a 
transload facility at a third site before it is finally hauled to market by either rail or barge. 
Consequently, ports and rail terminals along the Mississippi have developed within town and city 
limits which funnel haul trucks onto designated truck routes and interstate highways that 
intersect residential and commercial areas. 
  
 
Biodiversity 
 
Within the Paleozoic Plateau, four major river systems, the Root, Whitewater, Zumbro, and 
Cannon, dominate the landscape and ultimately drain into the Mississippi River through the 
course of steep bluffs and valleys. The river systems provide a well-used “roadway” for 
migrating birds, including high numbers of rare birds and are highly regarded by bird watching 
enthusiasts. Forest cover in this region is primarily restricted to steep slopes and narrow valleys. 
Native plant communities grade from predominantly maple-basswood forest along the upper 
valley slopes and small streams on north facing slopes, to drier oak forest and occasional bluff 
prairies on south facing slopes and bluff tops. Lowland hardwood forest occurs in valley 
bottoms, with occasional small black ash swamps. Several rare and fragile plant communities 
found in this area are dependent on “algific” (cold producing) talus slopes and “maderate cliffs” 





pzfreca


Sticky Note


The next sentence here should acknowledge that the "water table" within the Jordan formation is the Jordan Aquifer.  Therefore mining into this aquifer raises the issue of potential aquifer degradation which is addressed in Minnesota Statutes Chapter 103H.001 https://www.revisor.mn.gov/statutes/?id=103H.001and 116D.04 Subd 6 https://www.revisor.mn.gov/statutes/?id=116D.04and MN Rules Chapter 7060 SubP 1,2,3,8 & 9:  https://www.revisor.mn.gov/rules/?id=7060
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(algific slope lacking talus). The communities associated with cold-air slopes are found only in 
the Paleozoic Plateau, which hosts some of the highest concentrations of rare animal and plant 
species in Minnesota. On top of the bluffs, historic native plant communities were largely prairie 
and oak savanna. However, most of the native vegetation has been converted to row crop. 
 
The Minnesota River Valley once grew tall grass prairie dominated by big bluestem, little 
bluestem, switch grass, and Indian grass with many large patches of wet prairie. Near the 
Mankato area and north, the vegetation changed to the Big Woods complex that included oak, 
maple, basswood and hickory. Although now greatly altered by agricultural activities, recent 
work by ecologists indicates that the river valley and its immediate environs support the majority 
of the remaining native plant communities and rare species. This is particularly true near the 
Twin Cities metropolitan area. 
 
The valley consists of floodplain forests and marshes, wet meadows, trout streams, fens and 
lakes. Most of the wetlands are dependent on the river and by the spring-fed streams draining 
from the base of the bluffs. These features attract thousands of song birds and waterfowl each 
year making this area well known for bird watching and waterfowl hunting. The river and trout 
streams also make the area well known for fishing opportunities. 
 
 
Cultural Resources 
 
The distinct region of the Paleozoic Plateau has been occupied by Native Americans for nearly 
12,000 years and contains a number of archaeological site types. Due to exposed and easily 
erodible bedrock, it is the region of Minnesota that contains the most potential for rock shelters 
and caves used as prehistoric habitation sites. Bedrock faces also have the potential to contain 
rock art either painted or engraved. The bedrock of southeastern Minnesota is known to contain 
chert cobbles suitable for stone tool manufacture and many quarry and workshop sites have been 
mapped throughout the region. Southeastern Minnesota has more prehistoric burial mounds than 
any other region of Minnesota which are found on bluff tops or high terraces along the river 
valleys, especially the Mississippi River Valley. Both prehistoric and early historic Indian camp 
sites and villages are also found on river terraces and alluvial fans, especially near major river 
junctions. 
 
With regard to historic period cultural resources, southeastern Minnesota was one of the first 
regions settled by Euro-American immigrants. Property types associated with this period include 
archaeological remnants of forts, fur posts, ghost towns, and early farmsteads, as well as Indian 
villages. Graves, cemeteries, and burial grounds may be associated with these sites. There are 
also numerous non-archaeological historic resources in the region including buildings, structures, 
cultural landscapes, and traditional cultural properties (TCPs) such as sacred sites. 
 
The Minnesota River and its associated valley were also important natural features attractive to 
past human populations. The riparian environment served as an excellent source of aquatic plants 
and animals valuable for human subsistence. The trees lining the valley were a critical human 
resource, providing wood for constructing shelters and building fires. The river itself was an 
important transportation corridor. Over the last 12,000 years, Native Americans had villages and 
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campsites on the terraces and alluvial fans lining the river valley, some of which have been 
deeply buried by colluvium and alluvium sediment. On the high terraces, burial mounds were 
built. 
 
Euro-American settlers also found the Minnesota River Valley attractive for a variety of reasons. 
Steamboats could navigate much of the river as far as New Ulm. Roads and railroads were built 
along the river terraces linking towns in the valley. As with southeastern Minnesota, historic 
period cultural resources can include archaeological sites as well as architectural, landscape, and 
TCP properties, some with associated graves, burial grounds, and cemeteries. 
 
 
Distinctions based on Geographic Regions 
 
Since there are notable differences in geography and natural resources between the Paleozoic 
Plateau and the Minnesota River Valley, the Minnesota State Legislature required that the silica 
sand model standards and criteria for silica sand projects be differentiated by region (M.S 
116C.99 Subd. 2). Where appropriate, the recommendations, standards, criteria, and tools in the 
following sections reflect “those differences in varying regions of the state.”  
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II. TOOLS TO ASSIST LOCAL GOVERNMENTS 
 
 
A. Air Quality 
 
 
A.1. Air monitoring and Data Requirements 
 
 



a. Description of Silica Sand Project Concerns 
 
Particle pollution is regulated by particle size. A particle’s size has implications for how the 
particle can enter the body and affect human health.  The air pollutants of most concern from 
silica sand operations include particulates of various size fractions and chemical compositions. 
 
 



b. Narrative Description, Background Information, Potential Impacts 
 
In response to community concern regarding the potential air quality impacts resulting from 
increased mining, processing, and transport of silica sand in Minnesota, this section was written 
to help facilitate air quality assessments in impacted communities.  The MPCA routinely collects 
air monitoring data for broad geographic areas, but also has required some silica sand facilities to 
collect  property line monitoring data.  The MPCA has made this  air quality monitoring data 
available on its website. 
 
The air pollutants of most concern from silica sand mining operations and transport include 
particulates of various size fractions and chemical compositions. This  section will address 
methods for assessing air concentrations of the following air pollutants: 
 



· Total suspended particles (TSP) · Crystalline silica as PM10 or PM4 
· Inhalable particles (PM10) · Diesel exhaust 
· Fine particles (PM2.5)  
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Particle pollution is regulated by 
particle size. A particle’s size is 
determined by measuring the 
particle’s aerodynamic diameter, 
which has implications for how the 
particle can enter the body and affect 
human health. 
Human health research has shown 
that the smallest particles are of 
greatest concern for public health. 
Silica sand mining operations have 
the potential to emit particles across 
all size ranges including TSP, PM10, 
PM4 (not pictured), and PM2.5.  



 
 



Air pollution assessment methods 
 
There are two methods for assessing air pollution concentrations associated with pollutant 
emissions from silica sand mining operations: ambient air monitoring and air dispersion 
computer modeling. Ambient air monitoring provides direct measurements of pollutant 
concentration at a specific location and period of time. Air dispersion modeling estimates air 
pollution concentrations across a broader area utilizing computer models which incorporate total 
air emissions from nearby sources and local meteorology. This document will focus primarily on 
options for conducting ambient air quality monitoring to assess the community level air quality 
impacts of silica sand mining.  It is expected that this document  could inform the plan for a site-
specific air monitoring study.  A silica sand facility or an LGU may initiate the planning and 
monitoring process. Regardless of who initiates the planning and implementation, the MPCA 
should be involved early on in the process.  The MPCA has, and will continue to do the 
following: (1) provide technical assistance to LGUs regarding air monitoring issues, (2) review 
and approve an air monitoring plan, (3) review the data, (4) host the data through its website, and 
(5) perform audits of monitoring equipment. 
 
 



Planning an air monitoring study 
 
In choosing locations for an air monitoring site, particular attention should be paid to the goals of 
the air monitoring study. A community interested in assessing the air quality impacts of silica 
sand mining operations should consider the following monitoring objectives:  
 



Source-oriented monitoring: An air monitoring site is located at the property line of an 
air pollution emissions source in the area of expected maximum pollution concentration. 
An upwind (non-impacted) and downwind (impacted) monitoring site may be established 
to measure the air quality impact of the emissions source.  
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Hot-spot monitoring: Similar to source-oriented monitoring, air pollution hot-spot 
monitors are located in the area of expected maximum pollution concentration. An air 
pollution hot-spot may be the result of a single emission source, or multiple emission 
sources concentrated in a small area, such as a heavily trafficked roadway. 
 
Area background monitoring: Area background monitors are located to measure 
“typical” air pollution concentrations in a community. These monitors are located in 
areas that are not directly impacted by distinct emission sources; rather they are sited to 
measure the cumulative impact of air pollution emissions in a community. Area 
background monitoring provides a baseline for air pollution concentrations in a 
community, which can be used to measure the relative air pollution impact of air 
pollution sources assessed through source-oriented or hot spot monitors.  
 



In addition to meeting the objectives of the air monitoring study, an air monitoring site should 
meet all siting criteria established by the U.S. Environmental Protection Agency (EPA) which 
are described in 40 Code of Federal Regulations Part 58 Appendix E.  Important factors to 
consider when establishing an ambient monitoring site include: 
 



Measuring ambient air: To compare air monitoring results with air quality standards, 
the air monitoring site must be measuring ambient air. According to 40 CFR 50.1 (e), 
ambient air is defined as the portion of the atmosphere, external to buildings, to which the 
general public has access.  Air monitoring sites located within a facility’s property line 
are not considered ambient if a fence or other physical obstruction prevents public access.  
However, if no such obstruction exists, air quality monitors located within a facility’s 
property boundary may be considered ambient.  
 
Horizontal and vertical placement:  The objectives of the monitoring study will 
determine the criteria for placement of air monitoring probes or sample inlets. In most 
cases, air monitoring probes and inlets must be located between 2 and 7 meters above 
ground level. As a result, monitoring sites located at ground level typically require the 
installation of an elevated platform or shelter. Air monitoring sites may also be located on 
the roof of a building which is no higher than two-stories.  
 
Spacing from emission sources: The proximity of the air monitor to air pollution 
emission sources is dependent on the objectives of the monitoring study. For source-
oriented or hot-spot monitoring, air monitors should be located as close to the area of 
expected maximum air pollution concentration as safely possible. If the monitoring 
objective is to assess air pollution concentrations representative of a wider area, such as 
the average air pollution concentration across a community, air monitors should be 
located further away from emission sources.  
 
Spacing from obstructions: Buildings and other obstacles can impact air monitoring 
results by scavenging pollutants and restricting airflow to the monitor, resulting in 
inaccurate air concentration measurements.  In general, if an obstruction is located near 
an air monitoring site, the distance of the air monitor from the obstruction must be two-
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times the height of the obstruction.  
 
 



Cost of establishing an air monitoring site 
 
The costs associated with establishing an air monitoring site will vary depending on the physical 
characteristics of the chosen monitoring location, the type of monitoring platform chosen (e.g. 
ground-level platform, shelter/trailer, rooftop), pollutants measured and existing infrastructure. 
The following section will describe the estimated costs associated with establishing a new air 
monitoring site in 2013. These cost estimates have been developed assuming all site 
infrastructure and equipment will be purchased and may not reflect the costs associated with 
establishing a temporary air monitoring site through a contractor.  
 
 



Site Infrastructure 
 



Capital costs for site infrastructure at ground-level sites - $10,000 
 



· Land clearing and grading to access the site and meet siting criteria Utility drop 
and electrical connections to power instrument platforms  



· Building permits  
· Materials to construct elevated monitoring platforms  
· Security fence and gate to enclose the monitoring site -  



 
Capital cost considerations for alternative site configurations  



· Ground level shelter/trailer and associated infrastructure -$32,000 
· Rooftop installation and associated infrastructure - $6,000 



 
Supporting Equipment (equipment needs will depend on pollutants measured at the 



site) 
 



· Data logger and wireless telemetry  for continuous monitoring instruments - 
$9,000 
· Meteorological equipment and tripod - $3,500 
· Laptop and uninterruptable power supply - $4,500 
· Certified meters and devices to calibrate and perform quality control checks-
$2,500 
· Dynamic Dilution Calibrator with gas phase titration chamber (GPT) - $21,000 
· NO2 Calibration gas cylinder and regulators - $1,000 
 



 
Recurring annual site operation costs - $31,000 



 
· Weekly site operation and maintenance - $20,000 
· Project administration, contract management, site construction, procurement, 
QA/QC audits, data management, analysis and reporting - $10,000 
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· Consumable field supplies and miscellaneous hardware - $1,000 
 
The following sections provide additional information about the pollutants of concern from silica 
sand mining operations including information on health effects, relevant air quality standards, 
and available air monitoring equipment and associated costs.  
 
 



  
Example air monitoring sites: rooftop monitoring (left); ground-level monitoring including a shelter (right). 
 
 



Total suspended particles (TSP) 
 
Total suspended particles (TSP) are small airborne particles or aerosols that are less than 100 
micrometers in diameter. Common components of TSP include soot, dust, fumes, and sea mist. 
In contrast to smaller size particulates (such as fine particles), the human body effectively blocks 
TSP, reducing the adverse health effects associated with exposure. Nearly all inhaled TSP is 
either directly exhaled or trapped in the upper areas of the respiratory system and expelled. If 
TSP enters the windpipe or lungs, it becomes trapped in protective mucous and is removed 
through coughing. While TSP pollutants are not expected to cause serious health effects in 
humans, high levels of TSP can be a nuisance, cause property damage, and reduce visibility. 
 
In Minnesota, TSP is regulated by two Minnesota Ambient Air Quality Standards (MAAQS), 
including a daily (24-hour) and annual standard. To meet the daily standard, the 2nd maximum 
24-hour average TSP concentration in an area must not exceed 150 micrograms per cubic meter 
(µg/m3). An area meets the annual standard if the annual average TSP concentration does not 
exceed 60 µg/m3.  
 
Total suspended particulate monitoring is conducted by collecting a 24-hour mass sample on a 
glass fiber filter. The fiber filter is weighed in a laboratory pre and post sample collection. The 
mass difference is used to calculate the total TSP concentration in a volume of air. The standard 
annual operating schedule for TSP monitoring  is a midnight to midnight 24-hour mass sample 
collected once every six days.  
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Total suspended particulate monitors should be sited to meet the goals of the specific monitoring 
project. To measure TSP concentrations associated with silica sand mining, TSP monitors should 
be located directly downwind of the TSP emission source of concern. When establishing a TSP 
monitoring site additional factors which must be considered include, maintaining unobstructed 
airflow in all directions of the air monitor, placing the sample inlet between 2-15 meters above 
ground level, and removing public access to the monitor through fencing or locating the monitor 
on the roof of a building.  
 
On average, the cost of an EPA certified TSP monitor is 
$8,000. For regulatory comparisons with ambient air 
quality standards, all TSP monitoring networks must 
meet applicable quality assurance and quality control 
requirements, including a 10% monitor collocation 
requirement. For community level monitoring projects, 
the collocation requirement means that at least one 
monitoring site must have two TSP monitors operating at 
the same time. An additional collocated monitor is 
required for every 10 monitoring sites.  
 
Operational costs associated with TSP monitoring include 
sample media purchase, preparation, and post sample 
analysis; weekly visits by a site operator and quarterly visits by a QA officer; motor replacement 
and/or brush repair; and power. 
 
TSP Summary Information 
 
Equipment Cost: $8,000/monitor 
O&M Cost: $5,000/monitor 
 
Operational Considerations: 
Collocated monitor required at one sampling 
site 
 



Regulatory Standards 
 
Daily MAAQS: Annual 2nd high 24-hour 
TSP concentration does not exceed 150 µg/m3 
 
Annual MAAQS: Annual average TSP 
concentration does not exceed 60 µg/m3 



 
 



 
High-volume TSP Sampler 
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Inhalable particulate (PM10) 
 
Inhalable particles (PM10) are very small particles less than 10 
micrometers in diameter. Sources of PM10 include crushing and 
grinding operations, natural (crustal) and road dust, and biological 
sources. Scientific studies have linked short term exposure to elevated 
PM10 concentrations to decreased lung function, increased respiratory 
symptoms in children, increased doctor’s visits and hospital 
admissions, and premature death in people with heart or lung disease. 
 
In Minnesota, PM10 is regulated through national and state ambient 
air quality standards including a daily (24-hour) and annual standard. 
To meet the daily PM10 National Ambient Air Quality Standard 
(NAAQS) the 3-year average of the annual count of 24-hour PM10 
concentrations greater than 150 µg/m3 site must be less than or equal 
to 1. To meet the annual PM10 MAAQS, the annual average PM10 
concentration must not exceed 50 µg/m3.  
 
The Code of Federal regulations requires that any monitor operated 
for the purpose of comparison of NAAQS must have a Federal 
Reference or Equivalent Method Designation, except as otherwise 
provided in Appendix C of 40 Code of Federal Regulations 40, Part 
58.  A complete list of acceptable monitors can be found in the 40 
CFR, Part 53, Sections 53.2 and 53.3. 
 
There are several PM10 monitoring methods included among the EPA 
certified monitors. The three most common monitoring methods used 
for measuring PM10 concentrations include high volume and low 
volume monitors that collect a 24-hour mass sample on a filter and 
semi-continuous monitors that collect hourly PM10 measurements on 
an auto-advancing filter tape. There are advantages and disadvantages 
for each of these monitor types. Choosing the best monitor for the monitoring study will depend 
on the monitoring objective. 
 
To assess the PM10 impacts of silica sand mining operations in a community, the MPCA 
recommends utilizing a semi-continuous PM10 monitor. When paired with hourly meteorological 
or site activity data, hourly PM10 concentration data can be used to identify PM10 sources. 
Additionally, the semi-continuous monitor requires less frequent site operator visits than the 
high-volume sampler. The average cost of a semi-continuous PM10 monitor, including the 
monitor enclosure is $30,000. Because the semi-continuous PM10 monitors do not collect the 
PM10 sample on a retrievable filter, crystalline silica analysis cannot be performed with this 
collection method.  
 
 



 



 
High-volume PM10 
monitor (top); semi-
continuous PM10 monitor 
(bottom) 
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PM10 Summary Information 
 
Equipment Cost:  



High-volume filter: $10,000 
Low-volume filter: $12,500 
Semi-continuous: $28,000 



 
O&M Cost: $5,000/monitor 
 
 



Regulatory Standards 
 
Daily NAAQS:  3-year average of the annual 
count of 24-hour PM10



 concentrations greater 
than 150 µg/m3 must be less than or equal to 1 
 
Annual MAAQS: Annual average PM10 
concentration does not exceed 50 µg/m3 



 
 



Fine particles (PM2.5) 
 
Fine particles such as those found in smoke and haze are 2.5 micrometers in diameter and 
smaller. Fine particles can be emitted directly from combustion activities or the can form in the 
air when other pollutant gases react in the air. Fine particles are created through most combustion 
activities, but the most common sources of fine particle pollution includes power plants, 
industries, automobiles, and fires.  
 
Due to their very small size, fine particles can get deep into the 
lungs and cause serious health problems. Numerous scientific 
studies have linked fine particle exposure to respiratory 
discomfort, decreased lung function, aggravated asthma, 
irregular heartbeat and heart attacks, increased doctor’s visits 
and hospitalizations, and premature death in people with heart or 
lung disease.  
 
Fine particle pollution is regulated through two national ambient 
air quality standards including a daily (24-hour) and annual 
standard. To meet the daily PM2.5 standard, the 3-year average of 
the annual 98th percentile 24-hour PM2.5 concentration must not 
exceed 35.4 µg/m3. To meet the annual PM2.5 standard, the 3-
year average of the annual average PM2.5 concentration must not 
exceed 12.0 µg/m3. 
 
The Code of Federal regulations requires that any monitor operated for the purpose of 
comparison of NAAQS must have a Federal Reference or Equivalent Method Designation. 
Except as otherwise provided in 40 CFR, Part 58, Appendix C. A complete list of acceptable 
monitors can be found in the 40 CFR, Part 53, Sections 53.2 and 53.3. 
 
Several PM2.5 monitoring methods are included among the EPA certified monitors. The most 
common monitoring methods used for measuring PM2.5 concentrations include low-volume 
monitors that collect a 24-hour mass sample on a filter and semi-continuous monitors that collect 
hourly PM2.5 measurements on an auto-advancing filter tape. There are advantages and 



 
Low-volume PM2.5 filter monitor 
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disadvantages for each of these monitor types. Choosing the best monitor for the monitoring 
study will depend on the monitoring objective. 
 
To assess PM2.5 impacts of silica sand mining operation in a community the MPCA 
recommends utilizing a semi-continuous PM2.5 monitor. When paired with hourly 
meteorological or site activity data, hourly PM2.5 concentration data can be used to identify PM2.5 
sources. Additionally, the semi-continuous monitor requires less frequent site operator visits than 
the filter based sampler. The average cost of a semi-continuous PM2.5 monitor, including the 
monitor enclosure is $30,000. 
 
 
PM2.5 Summary Information 
 
Equipment Cost: 



Low-volume filter: $12,500 
Semi-continuous: $30,000 



 
O&M Cost: $5,000/monitor 
 
Operational Considerations: 
Collocated monitor required at one sampling 
site 



Regulatory Standards 
 
Daily NAAQS: 3-year average of the annual 
98th percentile 24-hour PM2.5 concentration 
does not exceed 35.4  µg/m3 
 
Annual NAAQS: 3-year average of the 
annual average PM2.5 concentration does not 
exceed 12.0 µg/m3 



 
 



Crystalline silica  
 
Respirable crystalline silica is a dust-sized particle invisible to the naked eye that when inhaled is 
deposited deep within the lungs.  Crystalline silica is a very common component of soil and 
well-known occupational hazard in certain trades.  Activities such as mining for crystalline silica 
and other natural resources, as well as construction activities related to cutting and sawing of 
common materials such as concrete, create respirable crystalline silica particles.. People who 
work in the hydraulic fracturing or frac sand mining industries are most at risk for exposure to 
elevated levels of respirable crystalline silica, but people living downwind of silica sand mining, 
processing, or hauling operations could also be exposed to  respirable crystalline silica. Due to 
the greater risk for exposure in the occupational environment, respirable crystalline silica is 
routinely measured in the workplace.  However, levels of respirable crystalline silica in ambient 
(outdoor) air are rarely determined. Diseases associated with chronic exposure to respirable 
crystalline silica over many years include: silicosis, emphysema, chronic obstructive pulmonary 
disease, tuberculosis, lung cancer, and immune system diseases.  
 
There are no federal or state standards for respirable crystalline silica in ambient air. However, 
the MPCA uses a risk guideline value developed by the MDH to assess the risk of adverse health 
effects from exposure to measured levels of respirable crystalline silica in the air. In July 2013, 
the MDH established a chronic Health Based Value for respirable crystalline silica of 3 µg/m3 in 
ambient air for non-occupational exposures occurring in the general population.  The MPCA 
compares annual average monitoring results to the chronic health based value to assess the health 
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risk associated with respirable crystalline silica concentrations in the air. Quantitative health 
based guidance for shorter duration exposures to respirable crystalline silica were not developed 
because data are lacking and the extremely high levels of respirable crystalline silica required to 
cause short-term health effects in occupationally-exposed individuals are far beyond the scope of 
ambient exposure scenarios the general public would be expected to encounter. The Minnesota 
Department of Health’s chronic Health Based Value for respirable crystalline silica of 3 µg/m3 is 
very conservative and highly protective guidance. Short-term increases in ambient levels of 
respirable crystalline silica in excess of the chronic Health Based Value do not necessitate an 
immediate cause for concern. Therefore measured 24-hour average concentrations of respirable 
crystalline silica in ambient air will be used to calculate the 95% upper confidence limit of an 
annual mean concentration and compared to the chronic Health Based Value of 3 µg/m3 
The EPA has not established a standard method for measuring crystalline silica in ambient air. 
The MPCA recommends utilizing a modified low-volume particulate sampler to collect 24-hour 
mass samples of PM4 on a 47 mm mixed ester sample filter. Following sample collection, the 
loaded filter should be sent to a certified laboratory for crystalline silica analysis using the 
National Institute for Occupation Safety and Health (NIOSH) Method 7500 or NIOSH Method 
7602.  The average cost of the low-volume particulate sampler is $12,500. The estimated annual 
cost of analysis of 60 crystalline silica samples from a certified laboratory is $25,000.  
 
 
Respirable Crystalline Silica  Summary Information 
 
Equipment Cost: 
$12,500/monitor 
O&M Cost: 
$25,000/monitor 
 



 
No regulatory standard 
Chronic health based value: 3.0 µg/m3 



See MDH Silica Health Based Value Summary at: 
http://www.health.state.mn.us/divs/eh/risk/guidance/air/silicasumm.pdf 



 
 



Diesel exhaust 
 
The exhaust from diesel engines contains a complex mixture of air pollutants including gases and 
particles. Major chemical components of diesel exhaust include carbon dioxide, carbon 
monoxide, nitrogen dioxide, nitric oxide, particles (coarse, fine, and ultra-fine), black carbon, 
and sulfur dioxide. Diesel exhaust also contains air toxic pollutants such as acrolein, benzene, 
formaldehyde and polycyclic aromatic hydrocarbons (PAHs).  
 
The majority of scientific studies conducted to measure the health risks associated with exposure 
to diesel exhaust focus on the particle components of the exhaust. Similar to the health effects 
associated with fine particle pollution, exposure to diesel particles can cause adverse respiratory 
and cardiovascular health effects including decreased lung function, aggravated asthma, irregular 
heartbeat and heart attacks, increased doctor’s visits and hospitalizations, and premature death in 
people with heart or lung disease. The U.S. EPA has also classified diesel exhaust as a likely 
carcinogen due to increased risk for lung cancer resulting from long term exposure.   
 





http://www.health.state.mn.us/divs/eh/risk/guidance/air/silicasumm.pdf
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There is no ambient air standard for diesel exhaust. The MPCA uses a health based value to 
assess the risk of adverse health effects from exposure to diesel particulate. The chronic non-
cancer health risk value for diesel particulate is 5 µg/m3.   
 
Methods do not currently exist to measure the amount of diesel exhaust in ambient air directly. 
Instead, researchers typically monitor other pollutants that may be signatures of diesel exhaust. 
These pollutants include fine particles, ultra-fine particles (particle diameter less than 1 
micrometer), elemental carbon, and nitrogen oxides. Utilizing surrogate pollutants to assess the 
amount of diesel exhaust in the air has significant limitations, as the relationship between the 
surrogate pollutant and the amount of diesel exhaust in the air varies geographically and by the 
characteristics of the emissions source.  
 
If surrogate monitoring is conducted to assess diesel exhaust concentrations, the MPCA 
recommends establishing an upwind (non-impacted) and downwind (impacted) monitoring site. 
Comparing the result from these monitors may help identify the relative impact of increased 
diesel exhaust emissions if other pollutant emissions are relatively uniform between the two 
monitors. While either hourly PM2.5 or nitrogen oxides can be used as a surrogate for diesel 
exhaust, the MPCA recommends utilizing hourly measurements of PM2.5.  
 
Due to the difficulties associated with measuring diesel exhaust through air monitoring, the 
MPCA assesses the health risks associated with diesel exhaust emissions through air dispersion 
modeling. Air dispersion models integrate information on emission sources and local geography 
and meteorology to estimate pollution concentrations in the air. To assess the increased health 
risks associated with diesel exhaust emissions from silica sand mining operations, information on 
diesel emission sources should be gathered. This may include information on the engine type, 
size, and age; fuel type; and in the case of on-road diesel engines, the number of vehicles and 
miles traveled on a roadway.  
 
 
Diesel Exhaust Summary 
Information 
 
No direct monitoring methods 
 
Surrogate measurements: 



Fine particles: $30,000 
Nitrogen dioxide: $12,000 
 



O&M Cost: $5,000/monitor 
 
 



 
 
 
No regulatory standard 
 
Chronic non-cancer health based value: 5 
µg/m3 diesel particulate 



 
  











DRAFT  December 13, 2013  DRAFT 



 DRAFT DECEMBER 2013 page 22 
 



Summary of estimated air monitoring site capital and annual 
operation costs in 2013 dollars 
All monitoring sites must meet the guidelines described in 40 CFR Part 58 Appendix E.  
Site infrastructure   
 Rooftop site $6,000 
 Ground-level site (no shelter) $10,000 
 Shelter/trailer site (with HVAC) $32,000 
Pollutant monitors   



 
Semi-continuous PM2.5 (with environmental 



shelter, but without HVAC) $30,000 



 
Semi-continuous PM10 ((with environmental 



shelter, but without HVAC) $28,000 



 High-volume TSP $8,000 
 Low-volume PM4 $12,500 
 Nitrogen oxides $12,000 
Supporting equipment   
 Data logger/wireless telemetry $9,000 
 Meteorological sensors and tripod $3,500 
 Laptop and uninterruptable power supply $4,500 



 
Certified meters and devices for calibration and 



QA/QC $2,500 



 
Dynamic Dilution Calibrator with gas phase 



titration chamber (GPT) $21,000 



 NO2 Calibration gas cylinder and regulators $1,000 
Sample analysis   
 TSP sample prep and post-weigh analysis $5,000/year 



 
Low-volume PM4 sample  silica analysis (60 



samples) $25,000/year 



 
Data processing and analysis for PM2.5, PM10, and 



nitrogen oxides $5,000/year 



Operations and maintenance   
 Weekly site operations and maintenance $20,000/year 



 



Project administration, contract management, site 
construction, procurement, QA/QC audits, data 



management, analysis and reporting 
$10,000/year 



 Consumable field supplies and hardware $1,000/year 
Estimated one-time capital expenses per monitoring site*: $19,000** - $142,000 



Estimated annual expenses per monitoring site*: $12,000*- $56,000 
*Post-construction upwind/downwind monitoring will require at least two monitoring sites 



**Low-end of range based on a single rooftop monitoring site measuring TSP and meteorological parameters only.   
 
 
 



c. Recommendations, Standards, Criteria, Considerations 
 
The proposed standards, criteria, and considerations are informed by both the processes within 
the proposed silica sand project and the geographic location of the project..  The monitoring plan 
for a silica sand project should include the following: 
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What to monitor: 
 



· Every silica sand project involving a mine of any size should conduct monitoring for 
Total Suspended Particulate, PM4-silica, and meteorological data. 



· Every silica sand project involving processing should monitor for PM10, PM4-silica, and 
meteorological data; the term ‘processing’ means washing, cleaning, screening, crushing, 
filtering, sorting, stockpiling, and storing silica sand. 



· Every silica sand project involving over-the-road transportation should monitor for PM2.5, 
PM4-silica, and meteorological data at each site where  silica sand is either loaded or 
unloaded from a transportation carrier (e.g. truck, rail, barge). 



 
 
Note that if a silica sand project involves one or more of the above activities, then the monitoring 
plan should reflect all of the indicated monitors (e.g. a project that encompasses a mine, 
processing facility, and over-the-road transportation should monitor for TSP, PM10, PM2.5, and 
PM4-silica). 
 
When to monitor: 
 



· All silica sand projects should conduct ambient monitoring prior to startup of the project.  
The pre-construction monitoring period should continue until at least one year of valid 
data is collected. 



· All silica sand projects should conduct ambient monitoring after startup of the project.  
The post-construction monitoring period should continue until at least three (3) years of 
valid data are collected. 



 
 
How often to monitor: 
 



· Each TSP sampler should run for a 24-hour midnight-to-midnight period once every six 
days on the schedule found here: http://www.epa.gov/ttnamti1/calendar.html 



· Each PM10 analyzer should run on a semi continuous (hourly) basis 
· Each PM2.5 analyzer should run on a semi continuous (hourly) basis 
· Each PM4 sampler should run for a 24-hour midnight-to-midnight period once every six 



days on the schedule found here: http://www.epa.gov/ttnamti1/calendar.html 
 
 
Which monitor and test method should be used: 
 



· Each TSP, PM10, and PM2.5 monitor should be one that has been designated as a Federal 
Reference Method (FRM) or as a Federal Equivalent Method (FEM); an electronic list of 
monitors that hold this designation is available at 
http://www.epa.gov/ttnamti1/files/ambient/criteria/reference-equivalent-methods-list.pdf 



· Each PM4 monitor should be approved by the MPCA on a case-by-case basis.  The silica 
test method should be NIOSH 7500. 





http://www.epa.gov/ttnamti1/files/ambient/criteria/reference-equivalent-methods-list.pdf
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Monitor Siting 
 



· Historical wind patterns (direction, intensity) from nearby meteorological stations and the 
on-site meteorological station should be compiled to inform the siting conditions in order 
to construct ‘upwind / downwind’ monitor placement.  The monitors should be placed as 
close to the facility as possible while remaining in ambient air.  This is typically the fence 
line of the facility. 



· Monitor sites should meet criteria laid out at 40 CFR pt. 58, Appendix E.  This appendix 
contains information such as vertical and horizontal placement, spacing, distance from 
obstructions, and more. 



 
 
Data Reporting 
 



· All data should be sent to the MPCA and the LGU 
· TSP, PM10, PM2.5, and Crystalline Silica data should be reported on a quarterly basis no 



later than one month following the end of each quarter.   
· Data may be provided in a written report but most also be provided in an electronic 



format that can be directly read into a spreadsheet or database 
· For parameters that are measured hourly or sub-hourly, electronic data submissions 



should include hourly averaged data 
· The silica sand project proposer should notify both the MPCA and the LGU within 24 



hours of receiving sample results exceeding ambient standards.  The notification should 
include the date of the exceedance, the concentration of the sample, and a summary of the 
measures taken by the proposer to reduce emissions at the silica sand project. 



 
 
 
A.2. Dust Control & Containment of Sand 
 
 



a. Description of Silica Sand Project Concerns 
 
Virtually all stages of silica sand mining, processing, and transportation may emit particulate 
matter, which is commonly known as dust.  The control strategies share a common feature: they 
are designed to minimize the interaction between wind and silica sand.  In general, all processes 
after the mining process should be enclosed. Those portions of the process that cannot be 
enclosed (i.e. roads) should utilize alternative methods such as watering and sweeping in order to 
suppress the movement of particulate matter. 
 
 





pzfreca


Cross-Out





pzfreca


Inserted Text


u











DRAFT  December 13, 2013  DRAFT 



 DRAFT DECEMBER 2013 page 25 
 



b. Recommendations, Standards, Criteria, Considerations 
 
The recommendations, standards, criteria, and considerations are informed by the processes 
within the proposed silica sand project.  If the LGU is interested in methods that could be used to 
reduce the particulate emissions from a silica sand facility, then the LGU could implement dust 
control measures within their local permit.  The dust control strategy for the proposed silica sand 
project could include the following measures: 
 
Mine Haul Roads within a Silica Sand Facility 
 
Emissions from mine haul roads that are within the property line of the silica sand facility should 
be suppressed by the daily application of water.  Water should be applied at a rate of 0.10 gallons 
per square foot per day, unless the one of the following events occurs: 
 



· The facility receives rainfall of 0.16 inches during the previous 24 hour period, or 
· the ambient air temperature will be less than 35 degrees, or 
· the weather conditions, in combination with the application of water, could create 



hazardous driving conditions.  If water is not applied for this reason, watering should 
resume once the hazardous conditions have abated. 



 
On a daily basis, the facility owner should keep records of the water applications, including the 
following: 
 



· The roads watered, the amount of water applied, the time watered, and the method of 
application.  If water was not applied because there was a 0.16 inch or greater rainfall in 
the previous 24 hours, or because the temperature or other weather conditions that would 
result in unsafe driving conditions, it must be noted in the record along with the source of 
the measurement (i.e. on-site rain gauge or thermometer). 



· Records of watering equipment breakdowns and repairs, and records of contingency 
efforts undertaken. 



 
Processing 
 
After the sandstone has been mined, all subsequent processing steps should be enclosed.  
Processing encompasses the following activities: washing, cleaning, crushing, filtering, drying, 
sorting, and stockpiling of silica sand.  All emissions from the enclosed processes should be 
ducted to control equipment designed to mitigate particulate matter emissions.  There are 
numerous control technologies that are capable of controlling particulate matter, such as a 
cyclone, an electrostatic precipitator, a wet scrubber, a fabric filter, and a high efficiency 
particulate air (HEPA) filter.  While the more efficient devices include fabric filters and HEPA 
filters, the other control technologies can be arranged in series in order to meet or exceed the 
efficiency of filter-based technologies.  Cyclones rely on inertial separation and are typically less 
efficient at controlling PM10 sized particles.  Cyclones can be used as a first stage in a series of 
control devices in order to control emissions of larger sized particles.  Electrostatic precipitators 
rely on the ability to apply an electrostatic charge to particulate matter.  Silica does not readily 
accept an electric charge, and therefore will not be well controlled by an electrostatic 
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precipitator.  Wet scrubbers are typically more efficient than cyclones at controlling PM10-sized 
material, but not as efficient as a fabric filter. Wet scrubbers rely on a liquid spray to knock 
particulate matter out of the gas stream, but create a liquid process stream that must be 
addressed.  Fabric filters are typically woven into the shape of a cylindrical bag, which are then 
arranged within a structure called a ‘baghouse.’  Process air is ducted such that it must pass 
through the fabric filter in order to exit to the atmosphere. Over time, a cake of dust will 
accumulate on each bag.  This dust is periodically cleaned from the bag and collected in an 
enclosed hopper.  Another similar control technology is called a high efficiency particulate air 
(HEPA) filter.  When compared to a baghouse fabric filter, a HEPA filter has finer fibers that 
have a higher packing density.  HEPA filters usually take the form of a cartridge that must be 
periodically replaced.  The use of a baghouse does not preclude the use of a HEPA filter, and a 
HEPA filter could be added at a later date should the need arise. A baghouse can routinely 
achieve greater than 99% control of all particulate matter, and 93% of all particulate matter sized 
smaller than PM10.  A HEPA filter can remove 99.98% of all particulate matter, and 99.98% of 
all particulate matter sized smaller than PM10.  When arranged in series, this control strategy can 
achieve control greater than 99.99% of all particulate matter, and greater than 99.99% of all 
particulate matter sized smaller than PM10.  Each of these devices are typically guaranteed by 
their respective manufacturer to achieve a certain level of control, provided that they are 
operated within certain operating parameter ranges.  One such operating parameter is called 
‘pressure drop.’  Pressure drop is a measure of the resistance to flow through the control device.  
The control device manufacturer will indicate the proper operating range.  The pressure drop 
across each control device should be regularly monitored in order to verify that the device is 
working properly.  All particulate matter that has been collected by the baghouse should be 
stored in an enclosed location until the material  is either used in mine reclamation or transported 
off-site.  The suggested dust mitigation strategy for processing activities includes: 
 



· Capture Strategy: Enclose all processes and vent all emissions through a particulate 
matter control device.  Keep all doors and windows closed, and maintain negative gauge 
pressure within the building. 



· Control Strategy: Operate and maintain one or more filter-based particulate matter 
control devices arranged in series.  (for example: first the process air is ducted to a 
baghouse, then the air exiting the baghouse is routed to the HEPA filter, which is then 
exhausted to atmosphere). 



· Periodic Monitoring and Recordkeeping: On each day of operation, record the operating 
time and material throughput for each air emission unit. Utilize a continuous parameter 
monitoring system to monitor and record pressure drop across each control device every 
fifteen minutes.  Store each data point for at least five years.  Conduct maintenance and 
inspections on the following schedule: 



A. maintain an inventory of spare parts that are subject to frequent replacement, as 
required by the manufacturing specification or documented in records under items H 
and I; 
B. train staff on the operation and monitoring of control equipment and 
troubleshooting, and train and require staff to respond to indications of 
malfunctioning equipment, including alarms and other indicators of abnormal 
operation; 
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C. thoroughly inspect all control equipment at least annually, or as required by the 
manufacturing specification (this often requires shutting down temporarily); 
D. inspect monthly, or as required by the manufacturing specification, components 
that are subject to wear or plugging, for example: bearings, belts, hoses, fans, nozzles, 
orifices, and ducts; 
E. inspect quarterly, or as required by the manufacturing specification, components 
that are not subject to wear including structural components, housings, and ducts; 
F. check daily, or as required by the manufacturing specification, monitoring 
equipment, for example: pressure gauges, chart recorders, and recorders; 
G. calibrate annually, or as required by the manufacturing specification, all 
monitoring equipment; 
H. maintain a record of activities conducted in items A to G consisting of the activity 
completed, the date the activity was completed, and any corrective action taken; and 
I. maintain a record of parts replaced, repaired, or modified for the previous five 
years. 



 
· Corrective Actions: If the recorded pressure drop range or component of the control 



device need repair corrective action should be taken as soon as possible.  Corrective 
action should return the pressure drop to the manufacturer’s indicated range and/or 
include completion of necessary repairs identified during the inspection. 



 
Transportation 
 
The following recommendations are intended to minimize particulate matter emissions that are 
associated with transportation of silica sand, but these recommendations could also be used for 
other bulk-transport industries.  If the LGU is interested in reducing the effects of particulate 
matter from transportation-related processes, then the following suggestions could form the basis 
for LGU permit requirements. The drop height at each material transfer point should be 
minimized by using telescopic chutes and skirting.  Trucks and railcars that receive silica sand 
should do so via a telescoping loading spout that meets the design requirements described in the 
reference book Industrial Ventilation Handbook—A Manual of Recommended Practice for 
Design, currently in the 26th edition.   Trucks that unload should do so within an enclosed 
structure.  The doors that allow the truck to enter and exit the unloading station should be closed 
prior to the unloading procedure.  The drop height from truck bed to the surface or receiving 
hopper should not exceed eight inches of open drop.  Airborne material should be ducted to 
particulate control equipment meeting the same efficiencies described in the preceding silica 
sand processing section.  Bottom dump trucks with dump gate skirts should be used for all over-
the-road transportation.  The skirting should have a maximum vehicle-to-ground clearance of six 
inches (air gap).  As described by Minn. Stat. Section 169.81, subd. 5b(b), all trucks in silica 
sand service should be covered.  All railcars in silica sand service should be covered hoppers.  
All trucks that leave the facility should be processed by a vehicle wheel wash station.  The silica 
sand facility should keep and maintain the following records for the trucks in silica sand service: 
 



1. The number of trucks used on each operating day, 
2. The number of hours that each truck was operated each day, 
3. The haul route or routes used on each operating day, 
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4. The rated capacity of each truck’s engine, 
5. The vehicle identification number (VIN) for each truck,  
6. The amount of fuel used and fuel economy as averaged over a month, 
7. The percent of time on idle, 
8. The federal emission standards that each truck engine is subject to, and 
9. The tailpipe emission control technology used by each truck, such as: 



, 
a. diesel oxidation catalyst,  
b. diesel particulate filter, or 
c. selective catalytic reduction. 



 
 
The on-road truck fleet should meet the following criteria: 



· All diesel trucks used in the sand mining operation should be Model Year 2007 or newer, 
· All trucks should follow an anti-idling plan that minimizes excessive idling, but accounts 



for traffic, temperatures in excess of 90 degrees and less than zero degrees Fahrenheit, 
and inclement weather.  The plan should be developed by the LGU and the silica sand 
facility.  Examples of anti-idling regulations can be found at the following: 



o The City of Minneapolis an anti-idling ordinance 
http://www.minneapolismn.gov/environment/air/airquality_antiidling_home 



o American Transportation Research Institute 
http://www.atri-online.org/research/idling/ATRI_Idling_Compendium 



o US EPA 
http://epamap10.epa.gov/website/StateIdlingLaws.pdf 



· All trucks should pass a state highway safety inspection. 
 
 
The non-road vehicle fleet should meet the following criteria: 



· At least 50% of the diesel-powered equipment used in sand mining operations should 
have a EPA certified Tier-3 or better engine, and 



· the remaining equipment should be certified to Tier-2andAll trucks should follow an anti-
idling plan that minimizes excessive idling, but accounts for traffic, temperatures in 
excess of 90 degrees and less than zero degrees Fahrenheit, and inclement weather.  The 
plan should be developed by the LGU and the silica sand facility. 



 
 
All roads at a silica sand facility, other than mine haul roads, should be paved.  Paved surfaces 
should be vacuum swept on a daily basis.  The facility owner should maintain records of the 
following: 



1. The roads swept, the time the roads were swept, and the method of sweeping. 
2. Records of sweeping equipment breakdown and repairs, and records of contingency 



efforts undertaken. 
 





http://www.minneapolismn.gov/environment/air/airquality_antiidling_home


http://www.atri-online.org/research/idling/ATRI_Idling_Compendium


http://epamap10.epa.gov/website/StateIdlingLaws.pdf
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Temporary Storage 
 
Temporary storage is defined to be the storage of stockpiles of silica sand that have been 
transported and await further transport.  Storage piles that are intended to be used at the facility 
on a recurring basis are not considered temporary storage; rather, these piles should be enclosed 
and controlled in the manner described in the ‘processing’ section above.  In situations where 
silica sand is to be stored on a temporary basis and the material cannot be enclosed, then the sand 
should be checked for moisture content and watered until the moisture content of the pile 
exceeds the amount indicated below.  After the temporary pile has been removed, the area should 
be swept as soon as possible.  Suggested requirements for open-air storage piles include: 
 



· Moisture content: Greater than or equal to 2.9% 
· Test method / compliance assessment: American Society for Testing and Materials 



(ASTM) method D 2216-92 or D 4643-93 (or equivalent).  These test methods involve 
weighing a wet sample, heating it, and then weighing it again. 



· Test frequency: once per day, within 2 hours of 12 noon.  Testing is not recommended if 
any of the following three items are true: 



o The facility receives rainfall of 0.16 inches during the previous 24 hour period, or 
o the ambient air temperature will be less than 35 degrees, or 
o the weather conditions, in combination with the application of water, could create 



a hazard near the storage pile. 
· Corrective action: If the test result is below the suggested moisture content requirement, 



then the operator should apply water to all exposed surfaces until subsequent moisture 
content testing demonstrates that the moisture content is at or above the suggested 
percentage. 



· Recordkeeping: keep on-site records of each moisture content test summarizing the 
method used, results, time, date, temperature, and person performing the test 



· Temporary stockpiles or stripping/overburden stored outside the pit should have sediment 
control mechanisms in place until the material is completely removed. Materials should 
not be placed in surface water or stormwater conveyances such as curb and gutter 
systems, or conduits and ditches. 



 
 
 
A.3. Noise Monitoring and Testing 
 
 



a. Narrative Description and Background Information 
 
Noise is a pollutant. While its physical and emotional effects are difficult to define 
quantitatively, the noise level itself can be measured.  
 
The MPCA is empowered to enforce the state of Minnesota noise rules; however, the noise rules 
apply to all persons in the state, with municipalities having some responsibility for compliance 
with the rules. All sources of noise must comply with the noise level standards, unless 
specifically exempted or a variance has been granted. 
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Stockpiles may not be on an impervious surface lending itself to sweeping.  If temporary stockpiles are to be located on a paved surface only this should be specified.
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The MPCA has established standards for noise limits for residential and other areas in Minnesota 
Rules Chapter 7030. These standards are set by “noise area classification,” (NAC) based on the 
land use at the location of the receiver (person hearing the noise).  Noise is measured with sound 
meters for a period of one hour, and compared to state noise standards. Two measurements are 
used – the L10 and the L50. The L10 standard is the noise level (in A- weighted decibels) that 
cannot be exceeded for more than 10%, or 6, minutes of the hour. "A-weighted" means a specific 
weighting of the sound pressure level for the purpose of determining the human response to 
sound. The specific weighting characteristics and tolerances are those given in American 
National Standards Institute S1.4-1983, section 5.1.  The L50 standard is the noise level that 
cannot be exceeded for more than 50%, or 30 minutes, of the hour.  Noise limits are most 
stringent in NAC 1, which includes residential areas, and least stringent in NAC 3, which 
includes industrial facilities.  
 
The noise standards itemized in the table below describe the limiting levels of sound established 
on the basis of present knowledge for the preservation of public health and welfare. These 
standards are consistent with speech, sleep, annoyance, and hearing conservation requirements 
for receivers within areas grouped according to land activities by the noise area classification 
(NAC) system established in part 7030.0050. However, these standards do not, by themselves, 
identify the limiting levels of impulsive noise needed for the preservation of public health and 
welfare.  Noise standards in the table below apply to all sources. 
 
 



Noise Area Classification Daytime Nighttime 
 



 L50 L10 L50 L10 
1 60 65 50 55 
2 65 70 65 70 
3 75 80 75 80 



 
 
Compliance with Noise Standards 
 
Unless specifically exempted under Minnesota Statute 116.07, Subdivision 2a, all sources of 
noise must comply with the state standards. Local governments have the authority to enforce 
state noise standards, and may choose to adopt their own local ordinances regarding noise, 
though they may not set standards describing maximum levels of sound pressure more stringent 
than those set by the MPCA. In effect, local ordinances addressing outdoor sound level standards 
may set levels identical to the MPCA rules, and/or may address noise in ways not included in the 
MPCA rule (for example, limiting permissible operating hours of noisy lawn equipment).  
 
The MPCA assists LGUs in ensuring compliance with state noise standards by providing advice, 
monitoring equipment to assist LGUs to measure noise levels, and  reviewing projects for noise 
issues through the environmental project review process. The MPCA also works to ensure 
compliance at facilities for which it has issued an air emissions permit. 
 





https://www.revisor.leg.state.mn.us/rules?id=7030.0050
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A NIOSH study entitled “Snapshot of Noise and Worker Exposures in Sand and Gravel 
Operations” by E.R. Bauer and E.R. Spencer indicates that plant operations can emit noise of up 
to 97 db(A) in plant areas; these measurements were made 1 to 2 meters from the equipment.    
Sound pressure is reduced by 6 dB for every doubling of distance.  If the most stringent noise 
standard in Minnesota is 50 dB, then the distance required in order to achieve a noise reduction 
from 97 dB to 50 dB is equal to [2 meters * 2^(47/6) = 456 meters], or about 1500 feet.   
 
 



b. Recommendations, Standards, Criteria, Considerations 
 
The most effective means of avoiding noise pollution is proper land use planning and  
implementation of planning through land-use regulation; these regulations should be designed to 
ensure that land uses with more stringent noise standards are located away from land uses with 
less stringent noise requirements. Municipalities with the authority to regulate land use must take 
all reasonable measures to ensure that the establishment of a particular land use activity will not 
result in immediate violation of the state noise standards.  Distance between noise sources and 
receptors (people) is the most useful method for reducing sound levels.  
 
Physical barriers can help to further reduce noise levels, but such methods do require 
consideration of necessary barrier heights, location, materials, cost, and durability.  Shrubbery is 
not typically an effective sound barrier, though it may change the perception of disturbances. In 
general, a 100-foot deep barrier of dense, tall, evergreen vegetation would have the effect of 
reducing noise by 5 dB. A solid, wooden privacy fence will typically have a greater noise 
mitigation impact than landscaping.  Buffers may also be used to create separation; buffers are 
described later in this document in Section E. 
 
A noise survey could be used to verify that the noise impacts from a silica sand facility have 
been reviewed.  The noise survey could include the following: any silica sand project should 
conduct a pre-construction noise monitoring at every residence within 1500 feet.  This distance 
should be measured from the property line of the silica sand facility to the property line of the 
residence.  The monitoring should include both a daytime and a nighttime monitoring period, and 
should comport with the measurement methodology prescribed by the Minnesota Noise Rules at 
7030.0060. The road surfaces within the site should be constructed to maximize the use of traffic 
circles.  This will, in turn, minimize the need for vehicles to use their back-up alarm.  After 
construction and startup of the silica sand project, then the facility should conduct post-
construction monitoring at the same locations and time periods.  Any exceedance of the noise 
standards should be mitigated by raising berm heights and adding landscaping until subsequent 
testing shows compliance with the noise standards.  If railcars are used, then they should be 
coupled and uncoupled only during daytime hours. 
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B. Water Standards 
 
 
B.1. Water Quantity Standards  
 
 



a. Description of Silica Sand Project Concerns 
 
Silica sand activities such as mining, mine dewatering, slurry pipeline transportation and wet 
processing have the potential to impact groundwater and surface water resources. Mining at or 
below the water table often requires the removal of large volumes of groundwater to dewater the 
mine to facilitate dry mining operations. Washing of sand to remove fine-grained particles, dust 
control and the transportation of sand from the mine to the wet processing facility may also 
require large volumes of water.  
 
A cone of depression forms within the water table aquifer near any well or mine sump that is 
pumping groundwater. Depending on sump depth, well construction, pumping regime, and local 
geology, the degree and lateral extent of the water table drawdown will vary. Dewatering of a 
mine has the potential to impact water availability in nearby domestic wells, municipal 
production wells and water dependent resources. Dewatering of a silica sand mine, or other large 
appropriations of groundwater, can reduce discharge to surface water resources such as 
calcareous fens, wetlands, ponds, lakes, trout streams, springs, seeps, and watercourses leading 
to potential degradation of fish and wildlife habitat.  
 
 



b. Narrative Description and Background Information 
 
The Commissioner of the DNR administers the use, allocation and control of all waters of the 
state. This includes both surface water and groundwater. The DNR is required to manage water 
resources to ensure an adequate supply to meet Minnesota’s long-term needs. The Water 
Appropriation Permit Program exists to balance competing management objectives that include 
both development and protection of Minnesota's water resources.  
 
A water use permit (appropriation permit) from DNR Ecological and Waters Resources Division 
is required for all users withdrawing more than 10,000 gallons of water per day or 1 million 
gallons per year. In accordance with Minnesota Rule 6115, an application must be submitted for 
each surface or ground water source from which water is proposed to be appropriated. The 
applicant must provide written evidence of ownership, or control of, or a license to use, the land 
overlying the groundwater source or abutting the surface water source from which water will be 
appropriated. The DNR commissioner is authorized to grant permits, with or without conditions, 
or deny them. 
   
The Legislature has set the following water allocation priorities for Minnesota:  
 



1. Domestic water supply 
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2. Consumptive use less than 10,000 gallons of water per day 
3. Agricultural irrigation and processing 
4. Power production 
5. Other consumptive uses in excess of 10,000 gallons per day, and 
6. Nonessential Uses 



 
Silica sand mining related activities are considered a fifth or sixth water allocation priority 
depending on specific details of the operation. 
 
An appropriation permit application for a silica sand mine should consist of the following 
submittals: 
 



1. Permit Application Form - completed with all background information  
2. Mining Plan  - for the duration of the mine operations 
3. Reclamation Plan - including final disposition of the land or land use 
4. Comprehensive Domestic Well Inventory - for the potentially impacted area 
5. Wetland Delineation - for the potentially impacted area 
6. Hydrogeologic Investigation Report - including a resource impact analysis, water well 



and boring records, information on the subsurface geologic formations penetrated by the 
well,  geological formation or aquifer that will serve as the water source, and geologic 
information from test holes drilled to locate the site of the production well,  the maximum 
daily, seasonal, and annual pumpage rates and volumes being requested, information on 
groundwater quality and the articulation of a groundwater conceptual model for the area. 



7. Aquifer Test Report - with quantified aquifer properties 
8. Groundwater Computer Model - developed in coordination with DNR that is 



parameterized using aquifer test results, calibrated, verified and used to run simulations 
of future possible mining and reclamation scenarios 



9. Calcareous Fen Management Plan - (if a calcareous fen is potentially impacted) 
10. Proposed Monitoring Plan - for groundwater and surface water resources 
11. Proposed Mitigation Plan - for water use and water resource impacts including a 



proactive domestic well interference remediation policy. 
 
Upon receipt, the DNR Area Hydrologist distributes the permit application and coordinates a 
request for comments with the LGUs and DNR Divisions of Fisheries, Wildlife and Ecological 
and Water Resources staff. Groundwater technical review will be completed by the DNR 
Regional Groundwater Specialist as the required reports and plans are submitted to the DNR 
Area Hydrologist. Groundwater technical review will often include a domestic well risk analysis, 
interpretation of the data, comments on any technical deficiencies and recommendations for 
additional technical work, water monitoring or permit condition language. All water 
appropriation installations must be equipped with a flow meter to measure the quantity of water 
used. The methods used for measuring water use are based on the quantity of water appropriated, 
the source of water, and the method of appropriating or using water. Records of the amount of 
water appropriated must be kept for each installation. The readings and the total amount of water 
appropriated must be reported annually to the DNR along with payment of the water use fees on 
or before February 15 of the following year. 
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The installation of monitoring equipment to detect potential impacts from permitted 
appropriators is generally required for large users of water. Monitoring installations are to be 
equipped with devices capable of accurately measuring water levels, flows, or conditions. DNR 
staff will determine the type, frequency and duration of measurements based on the quantity of 
water appropriated or used, the source of water, potential connections to other water resources, 
the method of appropriating or using water, seasonal and long-term changes in water levels, and 
any other facts supplied to the Area Hydrologist. Permit conditions generally require quarterly 
electronic reporting of monitoring data in a standard DNR format. The permittee is responsible 
for all costs related to establishing and maintaining monitoring installations, measuring and 
reporting data.  
 
If the total withdrawals and uses of ground or surface waters exceeds the available supply based 
on established resource protection limits, including protection elevations and protected flows for 
surface water and safe yields for groundwater, resulting in a water use conflict among proposed 
users and existing users, a plan must be developed that includes proposals for allocating the 
water. 
 
In a recent survey of LGUs,14 of 16 respondents reported that they defer to State requirements 
for addressing any non-metallic mining water quantity concerns. Of the participating LGUs, 93% 
(14 of 15 respondants) said they defer any drinking water quantity and quality concerns for 
domestic wells and public water supply wells to the State agencies. In addition, 37% (6 of 16 
respondents) of the participating LGUs developed or negotiated water monitoring plans with 
permittees. The LGU monitoring plans included groundwater static water level measurements (2 
of 7 responses), groundwater quality sampling (2 of 7 responses), stream water quality sampling 
(1/ 7 responses), spring or seep water quality sampling (1 of 7 responses and other types of 
monitoring (4 of 7). Not included were stream gaging, lake or wetland depths, and spring or seep 
discharge measurements. For mitigation plans, 88% (14 of 16 responses) of the participating 
LGUs defer to State Wetland Conservation Act or Public Waters requirements. 
 



c. List of Silica Sand Project Potential Impacts 
 
Potential impacts are similar for both the Minnesota River Valley and the Paleozoic Plateau. 
 



· Reduced water availability in domestic wells 
· Reduced water availability in municipal production wells  
· Reduced discharge to water dependent resources including calcareous fens, wetlands, 



ponds, lakes, trout streams, springs, seeps, and watercourses 
· Degradation of fish and wildlife habitat 
· Impacts to state protected species 
· Well interference complaints 
· Water use conflicts 
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d. Recommendations, Standards, Criteria, Considerations 
 
In order to protect surface water, groundwater and water dependent resources from potentially 
negative impacts associated with silica sand mining, processing, stockpiling and transportation 
activities, Paleozoic Plateau and Minnesota River Valley LGUs could consider the following 
actions be required of applicants:  
 
i. Surface Water and Groundwater Appropriation Requirements 
 



1. Permit Application Comments - Provide technical comments and policy concerns on 
appropriation permit applications when requested by DNR Area Hydrologist. 



 
ii. Monitoring and Annual Submission of Monitoring Data Requirements 
 



1. Develop a comprehensive and detailed monitoring plan that requires the type, frequency 
and duration of measurements necessary to adequately monitor site conditions. 
Measurements could include groundwater static water levels, stream stages and 
discharges, pond and wetland stages, spring and seep discharges, specified water quality 
parameters, wetland communities, listed species and other data that satisfies the 
monitoring needs of state agency and LGU permits. 



2. Monitoring Data Submittals - Data submittals should be reported quarterly in a 
standardized electronic format to the LGU and state agency designated contact. 



3. Annual Monitoring Report - An Annual Monitoring Report due by February 15th of each 
year should be required that compiles, summarizes, analyzes and interprets the data for 
the year as well as over the entire period of record. Based on the Report, LGUs and state 
agencies may require changes in the monitoring plan, amendment of permits or changes 
in operations. 



 
iii. Mitigation Plan Requirements 
 



1. Well Interference – a proactive well interference response plan should be submitted, 
approved and made a condition of all permits. If the permittee fails to respond 
adequately, DNR has a well interference complaint investigation authority and process in 
place to determine if the well interference report is related to an appropriation permit and 
will take action to restore water to the complainants if warranted. 



2. Water Use Conflicts – If the DNR anticipates or determines that there is a limited volume 
of available water to one or more existing or proposed large water appropriator with the 
same level of water allocation priority (i.e. two competing silica sand operations), the 
DNR will invite the LGU to participate in a water use conflict resolution process to 
develop an allocation plan in accordance with Minnesota Rules. 



3. Calcareous Fen Impacts – If  based on the hydrogeologic investigation report and 
monitoring data, there is a potential for impacts to a nearby calcareous fen, the approval 
of a Calcareous Fen Management Plan by the DNR Commissioner will be required prior 
to the commencement of the silica sand mining activity. The review and coordination of 
any proposed Calcareous Fen Management Plan will be coordinated with the LGU 
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through the Wetland Conservation Act (WCA) Technical Evaluation Team (TEP). See 
the Calcareous Fen subsection for more details. 



4. Impacts to other Wetland Dependent Resources - If based on the hydrogeologic 
investigation report and monitoring data that there is an impact to a water dependent 
resource, the DNR and LGU should enter into discussions with the permit applicant to 
identifying appropriate actions or changes to operations to avoid, mitigate or compensate 
for the impact and amend permit conditions accordingly. 



5. Trout Stream Setback Permit Requirement in Paleozoic Plateau - In the Paleozoic Plateau 
area of southeast Minnesota, all new silica sand mining operations within a mile of a 
designated trout stream are required to apply for and obtain a trout stream setback permit 
from the DNR prior to operation of the mine. See the Trout Stream and Class 2A Waters 
subsection for more details. 



 
 
References 
 
Minnesota Statute: 
  
103G.255 ALLOCATION AND CONTROL OF WATERS OF THE STATE 
103G.261 WATER ALLOCATION PRIORITIES 
103G.281 WATER USE PROHIBITED WITHOUT MEASURING QUANTITIES 
103G.282 MONITORING TO EVALUATE IMPACTS FROM APPROPRIATIONS. 
103G.287 GROUNDWATER APPROPRIATIONS 
 
Minnesota Rules: 
 
6115.0710 ADDITIONAL REQUIREMENTS AND CONDITIONS FOR DEWATERING 
6115.0730 WELL INTERFERENCE PROBLEMS INVOLVING APPROPRIATIONS 
6115.0740 WATER USE CONFLICTS. 
6115.0750 PROVISIONS AND CONDITIONS OF WATER APPROPRIATION PERMITS 
 
DNR web page:  
http://www.dnr.state.mn.us/waters/watermgmt_section/appropriations/index.html 
 
LCMR Study of the Hydraulic Impacts of Limestone Quarries 
files.dnr.state.mn.us/publications/waters/Quarries_Impacts_Section_2_Outcomes.pdf  
 
 
 





http://www.dnr.state.mn.us/waters/watermgmt_section/appropriations/index.html
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B.2. Water Quality Standards  
 
 
B.2.a.  Well sealing  
 
 



a. Description of Silica Sand Project Concerns 
 
Silica sand operations require the use of groundwater wells for a variety of reasons.  Wells are 
installed for monitoring purposes or when groundwater is needed for uses such as dewatering, 
industrial processes, and drinking water.  Wells that are no longer in use can become buried and 
forgotten; if they have not been properly sealed, they may then  act as a drain for surface runoff, 
debris, and other contaminants to groundwater supplies.  Therefore, when wells are no longer in 
use or needed, to help ensure that groundwater is protected to the fullest extent possible, proper 
well sealing procedures should be implemented to help eliminate accelerated pathways for 
surface contaminants to reach the groundwater. 
 
Pre-existing wells within the footprint of the mine site may also pose a risk to groundwater if 
damaged or altered during mining operations. Such wells, if still in use, require adequate 
protection to prevent damage.  If they are not in use, they should be properly sealed or 
completely removed.  
 
 



b. Narrative Description and Background Information 
 
Minnesota Statute 103I.241 requires that any well or boring that threatens groundwater quality, 
or otherwise poses a threat to health or safety, or is not in use (unless the property owner has a 
maintenance permit), must be sealed by a licensed contractor.  Once a well is sealed, the 
contractor must submit a well and boring sealing record to MDH.  An existing well within the 
mine site footprint that is damaged and threatens groundwater, or any well installed during mine 
operations that is no longer needed, must be properly sealed to prevent potential contamination 
of the groundwater. 
 
 



c. List of Silica Sand Project Potential Concerns 
 
Potential impacts are applicable to both the Minnesota River Valley and the Paleozoic Plateau 
 



· Potential for contaminants to discharge to and contaminate groundwater through unused, 
unsealed and/or abandoned wells. Different responses by silica sand operations regarding 
the sealing of wells are not expected in the two major regions where silica sand mining 
occurs. 
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d. Recommendations, Standards, Criteria, Considerations 
 
For both the Minnesota River Valley and the Paleozoic Plateau, LGUs could consider the 
following: 
 
In order to prevent contamination of groundwater through abandoned wells or wells previously 
used in silica sand operations, requirements should be put in place at the silica sand site for 
procedures and notifications on the closing of wells when they are no longer in use.  Therefore, 
any unused, unsealed wells should be brought back into use or sealed in accordance with 
Minnesota Statutes, Chapter 103I, and Minn. R. 4725.  A licensed contractor should be hired by 
the applicant to perform the sealing.  The applicant should be required to submit notification to 
the LGU when well sealing has occurred. 
 
In addition, if the applicant constructs any boreholes for the purpose of exploration, the 
boreholes should be properly sealed to prevent adverse impacts on groundwater sources.  
Documentation supporting proper borehole sealing should be submitted to the LGU.  
 
Furthermore, prior to construction of any new silica sand operations, a study should be done by 
the applicant to identify all wells including any potential pre-existing unused or abandoned wells 
on the property and on property surrounding within a one mile radius of boundaries.  
Documentation showing the results of this well search and inventory should be submitted to the 
LGU.   
 
Additional information on the construction of wells can be found at 
http://www.health.state.mn.us/divs/eh/wells/construction/; further information on sealing of 
wells can be found at http://www.health.state.mn.us/divs/eh/wells/sealing/ . 
 
 
 
B.2.b. Monitoring and mitigation plan requirements, including 
 
 
i. Groundwater quality monitoring and mitigation plan requirements with annual 



submittal  
 
 



a. Description of Silica Sand Project Concerns 
 
All mining operations pose a potential risk to groundwater as a result of the removal of 
protective geological materials that help to filter contaminants from water infiltrating from the 
surface or prevent their migration into lower aquifers.  Proper site planning, careful site 
management during mine operations, and appropriate site reclamation following completion of 
mining activities can help to minimize or eliminate risks to the groundwater, but this should be 
verified with monitoring. 
 





http://www.health.state.mn.us/divs/eh/wells/construction/


http://www.health.state.mn.us/divs/eh/wells/sealing/
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Silica sand mining operations that infiltrate process wastewaters (meaning any discharge not 
comprised entirely of stormwater), mine pit dewatering (meaning any water that is impounded or 
that collects in the mine and is pumped, drained or otherwise removed from the mine through the 
efforts of the mine operator), or stormwater (means stormwater runoff, snow melt runoff, and 
surface runoff and drainage) should be required to conduct groundwater monitoring to assure 
that aquifers have not been adversely affected by site operations. Surface water monitoring may 
also be required if contaminated groundwater discharges to surface waters.  
 
In addition to generating wastewater that requires proper management, mine excavation below 
the water table and subsequent dewatering, may create new pathways for shallow groundwater 
contaminants to migrate to deeper aquifers.  This is of particular concern in the Minnesota River 
Valley Region, where accessing the Jordan Sandstone often requires the removal of confining 
layers near the base of the Prairie du Chien Group.  Dewatering of the upper Jordan may create a 
localized “cone of depression” that can draw any shallow groundwater contaminants downward 
into the deeper aquifer.   
 
A related concern is that mines requiring dewatering may also require engineered infiltration 
galleries (meaning a pond, trench, or other structure through which water is infiltrated to control 
the potentiometric surface of groundwater in order to mitigate the effects of dewatering on 
nearby wells or natural features, such as wetlands and surface water bodies) to prevent 
drawdown impacts to nearby wells or surface water features.   Infiltration galleries in limestone 
or dolomite formations may potentially create conditions conducive to the formation of karst 
features, such as sinkholes and solution cavities, which can accelerate the migration of surface 
contaminants to groundwater.   
 
 



b. Narrative Description and Background Information 
 
The type of mine operation, hydrogeologic setting, and presence of groundwater users and 
contaminant sources will determine the specific groundwater monitoring and mitigation 
requirements for a given mine site.  Thorough site characterization is critical to the development 
of appropriate groundwater monitoring and mitigation plans.  Issues to consider include: 
 



· The amount and type of geologic materials to be removed and the potential for this to 
increase the vulnerability of groundwater to contamination; 



· The type of wastewater (e.g., from sand processing, dewatering, or stormwater) stored in 
ponds or reinfiltrated at the site; 



· The proximity of the site to surface water features and the potential for those surface 
waters to enter the mine site during periods of flooding; 



· The type and volumes of chemicals used at the site and their potential to reach the 
groundwater; 



· The use of dewatering at the mine, its potential to alter local groundwater flow systems 
and aquifer characteristics, and the possibility of capturing any nearby groundwater 
contaminant plumes; 
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· The potential for infiltration galleries and similar structures, used to manage dewatering 
drawdown impacts, to alter aquifer characteristics and increase the potential for 
contaminants to reach the groundwater; and 



· The location and proximity of groundwater users (especially public or private 
drinking water wells) and sensitive surface waters that may be negatively 
impacted by any changes to groundwater quality or chemistry. 



 
Groundwater in the Paleozoic Plateau of SE Minnesota is particularly vulnerable to 
contamination, due to karst development from the dissolution of carbonate bedrock.  Karst 
features such as sinkholes, caverns, and solution-enlarged fractures allow infiltrating surface 
water and any contaminants it contains to rapidly enter the groundwater system and move large 
distances.   
 
Sinkholes and other karst features tend to align along large bedrock joints that allow vertical 
migration of infiltrating water through otherwise massive, low permeability limestone and 
dolomite to occur.  In SE MN, these joints are often present in subparallel, intersecting sets and 
sinkholes are particularly apt to form where two joints intersect.  Investigations in SE MN have 
determined that sinkholes and other karst features are particularly likely to occur in areas where 
the contact zone between the Shakopee and Oneota members of the Prairie du Chien formation 
is at or near the surface of the bedrock beneath a thin (<50 feet) layer of overlying sedimentary 
deposits and/or when this zone is near the water table (Dalgleish and Alexander, 1984; 
Alexander and Maki, 1988; Alexander, et al., 2013).  Also, activities that alter surface drainage 
to sinkholes may result in new sinkholes opening nearby (Alexander and Lively, 1995).  
Sinkholes are also known to form in the basal St. Peter Sandstone, often due to the upward 
propagation of karst features from the underlying carbonate formations.    
 
Because of the greater risk to groundwater in the Paleozoic Plateau, the hydrogeologic 
evaluation of proposed mine sites in SE Minnesota should include an assessment of on-site and 
nearby karst features, including an evaluation of the alignments of mapped karst features within 
a one mile radius of the proposed mine to determine possible locations of intersecting joint sets.  
New remote sensing tools, such as LiDAR (Light Ranging and Detection), provide imagery that 
reveals surface and near surface structures better than aerial photography and should be used to 
located currently unmapped karst features.   In areas mapped as having a high probability of 
karst formation (or where the contact of the Shakopee and Oneota members of the Prairie du 
Chien group is less than 50 ft. below the ground surface and/or at or near the water table), 
geophysical surveys may be required to evaluate the subsurface below the proposed mine for 
karst features.  This investigation could be used to consider establishing, on a case by case basis, 
mining setbacks from any sinkholes, disappearing streams and blind valleys that may be of 
concern.   
 
Mining activities in areas of SE Minnesota designated by the Minnesota Department of Natural 
Resources, in Part B of the County Geologic Atlases, as having a “moderate to high probability 
of karst development” should be analyzed carefully. Removal of sand-bearing formations below 
the elevation of the surrounding land surface could lead to the creation of a depression in the 
bedrock surface that might act as a focal point for water infiltration that may accelerate karst 
formation.  In addition, it should be noted that the very act of removing the overlying sandstone 
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may increase the probability of karst development, causing an area designated as low or 
moderate probably to having a moderate or high probability.    
 
 



c. List of Silica Sand Project Potential Impacts 
 
Two distinct geologic settings exist where silica sand is mined in Minnesota and each area 
requires different responses by the silica sand operation in regards to groundwater monitoring.  If 
silica sand mining and/or operations occur in an area outside of the two regions indicated below, 
then whichever geology and hydrology most closely matches that at the proposed site should be 
the set of recommendations followed.  It is recommended that, if needed, the LGU hire a 
consultant to assist with the recommendations below and charge the fee to the applicant; 
different consulting firms should be used by the LGU and applicant. 
 
Minnesota River Valley 



· Potential for process wastewater, dewatering and stormwater constituents to contaminate 
groundwater; 



· Potential for dewatering to capture nearby contaminant plumes; 
· Potential for contaminated groundwater to discharge to surface waters and cause 



contamination;  
· Potential for re-infiltrated waters to change aquifer characteristics; and 
· Potential for removal of confining layers above Jordan Sandstone and increased potential 



for shallow groundwater contamination being drawn downward due to mine pit 
dewatering. 



 
Paleozoic Plateau 



· Potential for process wastewater, dewatering and stormwater constituents to contaminate 
groundwater; 



· Potential for dewatering to capture nearby contaminant plumes; 
· Potential for contaminated groundwater to discharge to surface waters and cause 



contamination;  
· Potential for re-infiltrated waters to change aquifer characteristics; and 
· Potential for complex hydrogeology, high groundwater flow velocities and sensitivity to 



contamination. 
 
 



d. Groundwater monitoring and mitigation plan requirements and model standards:  
 



i. Groundwater Monitoring Plan 
 



1. Site Characterization: 
a. Review of all available geologic and hydrogeologic information for the site and 



provide: 
i. Assessment of and map indicating groundwater elevation, hydrologic 



gradient, and groundwater flow direction for the project area. 
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ii. Cross-section showing pre-mining overburden and deposit thickness, 
geologic composition, and the approximate groundwater elevation as 
determined by hydrogeological investigations. 



iii. Cross-section showing post-mining topography of project site and 
thicknesses of remaining geologic formations 



1. Paleozoic Plateau: indicate if the contact of the Shakopee and 
Oneota members of the Prairie du Chien group will be less than 50 
feet below the ground surface, as this is a predictor of increased 
potential for sinkhole formation (Dalgleish and Alexander, 1984; 
Alexander and Maki, 1988; Alexander, et al., 2013). 



iv. Assessment of groundwater vulnerability before, during, and after mine 
operations.  



v. Paleozoic Plateau: 
1. Review all available on-line databases, aerial photos and LiDAR 



images to identify any karst features within one mile of the project 
site, including possible intersections of joint sets. 



2. Identify any structural bedrock features such as anticlines, 
synclines, monoclines and domes, as such features are often 
associated with higher densities of bedrock fracturing.  



3. Conduct a site reconnaissance to identify any karst features on and 
within 500 feet of the project site.  



a. Karst features include: open and filled sinkholes, sinkhole 
drainage areas, depressions, known caves, resurgent 
springs, seeps, disappearing streams, karst windows, blind 
or dry valleys, and open fractures and joints. 



b. In agricultural areas, drain tile systems should be examined 
since such systems routinely drain to kart features or to 
surface waters. 



4.  Provide a map showing the location of any karst features within 
500 feet of the project site. 



5. Due to the complexity of groundwater flow in this region, the 
water table configuration should be carefully evaluated: 



a. The study area should be sufficiently large to determine the 
potentiometric surface in all directions from the site until 
either the water table is established by measurements to be 
consistently higher than at the vicinity of the site or a 
definite discharge boundary (such as a large perennial 
stream) is reached.   



b. After groundwater flow direction has been determined and 
all discharge points identified, a final groundwater/surface 
water monitoring plan can be established. 



b. Groundwater receptor survey that identifies all groundwater users (especially 
drinking water wells) within a one-mile radius of the site.  Note that a simple 
review of the County Well Index is not sufficient; all residential properties should 
be assumed to have a drinking water well unless specific information indicates 
otherwise. 











DRAFT  December 13, 2013  DRAFT 



 DRAFT DECEMBER 2013 page 43 
 



i. Prior to construction of any silica sand operation, the applicant should 
evaluate the potential increase in vulnerability of public drinking water 
supplies due to the removal of geologic materials. The Minnesota 
Department of Health is available to provide information or guidance in 
this area for the applicant. 



c. Identification of any contaminant sources near the site and review of any available 
information regarding known groundwater contamination within 1 mile of the 
site.  This should include any nearby surface waters that may encroach on the 
mine site during periods of flooding. 



d. Identification of all chemicals to be used at the site, including known residual 
contaminants of those chemicals and all known breakdown products.  



e. Identification of all areas on the project site where wastewater (e.g., from sand 
processing, dewatering, or surface water runoff) will be stored or infiltrated. 



2. Monitoring Well Network 
a. The groundwater monitoring well network should be configured to provide 



sufficient information to evaluate water quality upgradient and downgradient of 
the project site. 



i. The number, location and depth of the wells will depend on such factors as 
the complexity of the local hydrogeology, size of the project site, depth of 
the mine, the number and location of wastewater storage/infiltration areas, 
whether dewatering is occurring, etc.  



ii. Additional wells may be needed over time if site monitoring indicates 
groundwater flow directions differ significantly than those used in 
planning the monitoring well network. 



iii. In areas where dewatering or infiltration is occurring, or vertical flow of 
groundwater is otherwise indicated, the monitoring well network should 
include nested wells to detect vertical movement of groundwater and 
contaminants. 



b. The network must include monitoring wells located between the project site and 
any downgradient groundwater receptors, such as public or private drinking water 
wells. 



i. The depth of such monitoring wells should be appropriate for detecting 
any site-related contaminants migrating toward the drinking water well.  



c. At mines where dewatering occurs, monitoring wells should be placed between 
the project site and any off-site contaminants that may be drawn toward the 
project site.  



d. Minnesota River Valley Region 
i. Regional groundwater flow for mines in this area will generally be toward 



the Minnesota River, but the potential influence of bedrock structures such 
as buried bedrock valleys and upwelling from deeper aquifers near the 
river should be considered in planning monitoring well networks for this 
region. 



e. Paleozoic Plateau 
i. The complexity of the hydrogeology of this region requires careful 



tailoring of monitoring well networks to site-specific conditions and 
should account for and intercept: 
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1. significant fluctuations in water table elevations typical of karsted 
aquifers, and 



2. the presence of high permeability zones along bedding planes 
a. If no such zones are identified in the site characterization, 



wells should be cased to the depth where competent rock is 
encountered and left open below that for a minimum 
interval of ten (10) feet. 



ii. Natural monitoring points, such as springs, cave streams, and seeps 
identified as being potential discharge points for groundwater from the 
facility must be incorporated into the groundwater monitoring network. 



iii. Dye tracer studies can also be employed to determine flow regimes. 
f. All monitoring well construction shall follow MDH requirements in Minn R. 



Chapter 4725.  Any silica sand operation should be consistent with wellhead 
protection (WHP) plans as outlined in MN Rules 4720 and the Wellhead 
Protection Issues Related to Mining Activities document created by the Minnesota 
Department of Health in August 2009; this document can be found at: 
http://www.health.state.mn.us/divs/eh/water/swp/mining.pdf 



3. Sample Collection and Analysis 
a. Prior to mining operations at the site, groundwater samples should be collected 



from monitoring wells and nearby drinking water wells to evaluate “background” 
groundwater quality.  This important step could be accomplished by sampling 
from any or all of the following: 



i. Monitoring wells  
ii. Nearby drinking water wells 



iii. Natural monitoring points, such as springs, cave streams, and seeps 
identified as being potential discharge points for groundwater from the 
facility. 



b. The hydraulic conductivity of the potentially affected aquifer(s) should be 
determined to help set an appropriate sampling frequency. 



c. The frequency of groundwater monitoring well sampling once mining begins will 
vary depending on the hydrogeologic setting and site operations, however, a 
typical monitoring plan initially requires quarterly monitoring.  The frequency of 
sampling may change in response to such things as: 



i. Sampling results over time that support either more or less frequent 
sample collection; 



ii. Potential contamination events, such as chemical releases within the 
project site or flood waters from a nearby surface water entering the mine 
pit or infiltration areas; 



iii. Detection of site-related contaminants or changes in groundwater 
chemistry. 



d.  The chemicals analyzed will vary depending on the hydrogeologic setting and 
site operations, however a typical analyte list includes: 



i. pH 
ii. specific conductivity 



iii. temperature 
iv. total coliform bacteria 
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v. nitrite + nitrate-nitrogen 
vi. naturally occurring metals, such as iron, manganese, and arsenic, that may 



be mobilized as a result of changing groundwater chemistry 
vii. petroleum hydrocarbons or volatile organic compounds (VOCs) to detect 



any leakage from vehicles or other equipment used at the site.  
e. In addition to the above, monitor on an annual basis (at least initially) for: 



i. Hardness 
ii. Aluminum (dissolved and total), antimony, barium, beryllium, boron, 



cadmium, chromium, cobalt, copper, lead, magnesium, molybdenum, 
nickel, selenium, silver, thallium, total tin, and zinc. 



f. The frequency of drinking water well monitoring near the site should be based on 
aquifer hydraulic conductivity and distance and direction of the well from the 
project site, but initially should be at least annual. 



i. Detection in monitoring wells of site-related contaminants, bacteria, or 
changes in groundwater chemistry should result in sampling of 
downgradient private wells. 



ii. As a precaution, if flood waters enter the mine pit or site infiltration areas, 
downgradient drinking water wells should be sampled for bacteria and any 
other relevant contaminants. 



g. At sites where flocculants will be used, the following chemicals should be 
included in the groundwater monitoring (both before and after mining begins): 



i. Polyacrylamide-based flocculants: 
1. Acrylamide 
2. Total Kjeldahl nitrogen (EPA method 351.2) 
3. Nitrate + nitrite (EPA method 353.2) 



ii. Poly-diallyldimethylammonium chloride (p-DADMAC) based flocculants: 
1. p-DADMAC, if an analytical method is available 
2. Diallyldimenthylammonium chloride (DADMAC), if an analytical 



method is available. 
h. At minimum, all sampling and monitoring results should be submitted to the LGU 



on an annual basis.  Any monitoring and sampling that shows potential of 
contamination should be subject to additional monitoring and to mitigation by the 
applicant as requested by the LGU following their review of the previous year’s 
results.  



i. Groundwater monitoring should continue for some period of time following the 
cessation of mining activities to monitor for contaminant migration over time and 
to ensure the adequacy of site reclamation.  The duration and frequency of 
sampling will vary depending on the hydrogeologic setting, previous sampling 
results, site operation history (i.e. any record of chemical spills or flooding), etc., 
but should continue for no less than 5 years following final site reclamation.   



j. Minnesota River Valley Region 
i. Many areas of this region have naturally occurring elevated concentrations 



of manganese in the groundwater.  Monitoring of this metal, both before, 
during, and after mining operations should be required to determine if 
changes in water chemistry at or near the project site affect these already 
high concentrations. 
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k. Paleozoic Plateau 
i. The inherent variability of karst settings should be evaluated by sampling 



during three major recharge events (i.e. large rainfall event or snowmelt) 
prior to the start of mining operations to characterize groundwater flow.  
This should include measurement of: 



1. hydraulic head, temperature and specific conductance at nearby 
wells, and  



2. discharge volume, temperature, and specific conductance at natural 
discharge points such as springs. 



ii. These same parameters should also be measured at these points during all 
other routine site monitoring events. 



 
  



ii. Groundwater Mitigation Plan 
 



a. The applicant shall provide a plan for responding to detections of site-related 
contaminants or alterations in groundwater chemistry.  This plan must specify: 
i. Response actions to be taken for detections in monitoring wells; and 



ii. Response actions to be taken for detections in drinking water wells. 
 



 
ii. Surface water quality monitoring and mitigation plan requirements with annual 



submittal 
 
 



a. Description of Silica Sand Project Concerns 
 
Silica sand mining operations that have process wastewaters (meaning any discharge not 
comprised entirely of stormwater), mine pit dewatering (meaning any water that is impounded or 
that collects in the mine and is pumped, drained or otherwise removed from the mine through the 
efforts of the mine operator), or stormwater (means stormwater runoff, snow melt runoff, and 
surface runoff and drainage) have the potential to impact surface waters (meaning all streams, 
lakes, ponds, marshes, wetlands, reservoirs, springs, rivers, drainage systems, waterways, 
watercourses, and irrigation systems whether natural or artificial, public or private).  Silica sand 
mining operations that have process wastewaters, dewatering and/or stormwater discharges to 
surface waters are required per Minn. R. 7001.0150 to conduct wastewater and surface water 
monitoring to assure that waters of the state (meaning all streams, lakes, ponds, marshes, 
wetlands, watercourses, waterways, wells, springs, reservoirs, aquifers, irrigation systems, 
drainage systems and all other bodies or accumulations of water, surface or underground, natural 
or artificial, public or private, which are contained within, flow through, or border upon the state 
or any portion therefore) have not been adversely affected by site operations.  
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b. Narrative Description and Background Information 
 
Differences in surface water monitoring and mitigation plan requirements for site wastewater 
management and direct runoff to surface waters are not expected for the different regions of the 
state (MN River Valley and Paleozoic Plateau).  However, the potential for rapid movement of 
groundwater to surface water without benefit of filtration by aquifer materials, which is typical in 
karsted areas such as the Paleozoic Plateau, means surface waters in that region may be more 
vulnerable to contamination from silica sand mining. Surface water sampling plans should reflect 
the possibility of groundwater discharge to surface waters in this region. Groundwater discharge 
points to surface waters identified during site characterization should be monitored for site-
related contaminants and changes to water chemistry, Groundwater Monitoring and Mitigation 
Planssubsection.  Additional sampling of the receiving surface waters should be based on these 
results.  If silica sand mining and/or operations occur in an area outside of the two regions 
indicated below, then whichever geology and hydrology most closely matches that at the 
proposed site should be the set of recommendations followed.  It is recommended that, if needed, 
the LGU hire a consultant to assist with the recommendations below and charge the fee to the 
applicant; different consulting firms should be used by the LGU and applicant. 
  
 



c. List of Silica Sand Project Potential Concerns 
 
Minnesota River Valley Region 



· Potential for process wastewater, mine pit dewatering and stormwater constituents to 
discharge to surface waters and cause contamination. 



· As most of the mine dewatering activities are likely to happen in in this region, some 
additional focus on possible impacts of dewatering wastewater management may be 
necessary for mines along the Minnesota River Valley. 



 
Paleozoic Plateau 



· Potential for process wastewater, mine pit dewatering and stormwater constituents to 
discharge to surface waters and cause contamination.  
o Karst features, such as sinkholes, caves, and solution enlarged fractures, can 



accelerate movement of site-related contaminants from groundwater to surface 
waters. Additional surface water monitoring may be needed, based on the site 
characterization, to evaluate whether site-related contaminants are impacting nearby 
surface waters. 



o Additional precautions should be required if wastewater pond construction will occur 
in karst regions due to the potential for sinkhole development beneath such structures. 



 
 
d. Recommendations, Standards, Criteria, Considerations 



 
As mentioned above, there are three potential types of surface water discharges from silica sand 
mining and processing operations: process wastewaters (e.g., wash water), dewatering, and 
stormwater discharges.  Each type of discharge has the potential to enter and have an impact on 
groundwater and/or surface waters.  Silica sand mining and processing operations can capture all 
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process wastewater, dewatering and stormwater discharges on site.  This water can then be used 
as recycled process wastewater (e.g., recycled wash water) and if any remains and is infiltrated 
on-site then proper infiltration techniques, good engineering, and best management practices 
need to be in place to protect groundwater from potential contamination. 
 
Therefore, to ensure that these discharges to not pose a risk to surface and groundwater 
contamination, the following requirements are recommended: 
 



i. Surface Water Monitoring Plan 
 



1. Process wastewater:  Process wastewaters (e.g., wash water) that occur at silica sand 
operations are often treated through the use of settling ponds.  If chemical additives, such 
as flocculants, are used to treat process wastewaters at silica sand mines then additional 
precautions are needed.  Flocculants are a chemical additive commonly used by silica 
sand operations to speed up the settling rate of very fine particles present in the 
wastewater.  If chemical additives, such as flocculants, are proposed for use by the 
applicant, then: 



a. Lining of all settling ponds should be required so that a closed-loop system with 
no discharges to waters of the state (groundwater and/or surface water) is 
obtained.  Lining of settling ponds should be in compliance with state 
requirements; more information on pond lining can be found at 
http://www.pca.state.mn.us/index.php/water/water-types-and-
programs/wastewater/wastewater-technical-assistance/wastewater-
engineering/technical-information.html 



i. If wastewater ponds are lined and a closed-loop system is in place so that 
no discharges to waters of the state are occurring (i.e., no discharge to 
surface waters or groundwater), then process wastewater monitoring for 
the parameters listed below is likely not needed, but is at the discretion of 
the LGU.   



b. If wastewater ponds are not lined and a close-loop system is not in place, and 
discharges to waters of the state will occur, in addition to any required state 
NPDES/SDS permit, then the following monitoring of process wastewater should 
be required:  



i. For process wastewater discharges to groundwater, follow the Sample 
Collection and Analysis recommendations found in the Groundwater 
Monitoring Plan section above. 



ii. For process wastewater which will discharge to a surface water(s), 
monitor, at a minimum, on a quarterly basis for: 



a. Total suspended solids (TSS) 
b. pH 
c. Temperature 
d. Specific conductivity 
e. Flow 
f. Oil & grease and surfactants 
g. Chemical additives 





http://www.pca.state.mn.us/index.php/water/water-types-and-programs/wastewater/wastewater-technical-assistance/wastewater-engineering/technical-information.html


http://www.pca.state.mn.us/index.php/water/water-types-and-programs/wastewater/wastewater-technical-assistance/wastewater-engineering/technical-information.html


http://www.pca.state.mn.us/index.php/water/water-types-and-programs/wastewater/wastewater-technical-assistance/wastewater-engineering/technical-information.html
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a. If polyacrylamide flocculants are used, then monthly 
monitoring of acrylamide, total Kjeldahl nitrogen (EPA 
Method 351.2), and nitrate+nitrite (EPA Method 353.2) in 
the process wastewater and any waste or water-sediment 
slurry should be required initially (reduced sampling 
frequency may be considered after two years of monitoring 
has occurred).  In addition a dosage rate of polyacrylamide 
flocculant should be limited to 1 ppm with no more than 
0.05% residual monomer, by weight, present in the 
flocculant so that that the concentration of residual 
acrylamide monomer does not exceed 0.5 ppb, the National 
Primary Drinking Water Regulation (NPDWR) established 
by the US Environmental Protection Agency (EPA) for 
acrylamide, or any future health based value determined by 
Minnesota Department of Health, in the wastewater, 
groundwater, and/or slurry.   



b. If poly-diallyldimenthylammonium chloride (pDADMAC) 
flocculants are used, then monthly monitoring of 
pDADMAC and diallydimethylammonium chloride 
(DADMAC) in the process wastewater, groundwater, and 
any waste or water-sediment slurry should be required if an 
analytical method is available.  Reduced sampling 
frequency may be considered after two years of monitoring 
has occurred. 



iii. In addition to the parameters listed above, monitor, at a minimum, on an 
annual basis for: 



1. Hardness 
2. Antimony, arsenic, beryllium, cadmium, chromium, copper, lead, 



nickel, selenium, silver, thallium, and zinc. 
3. Aluminum, barium boron, cobalt, iron, magnesium, manganese, 



molybdenum, total tin, and total aluminum.  
Additional parameters may be needed based on site specific 
conditions.   



iv. It is recommended that applicants monitor any water-sediment slurries 
used as backfill for all parameters as listed above.   



v. It is also recommended that the applicant monitor any nearby surface 
waters that could receive discharges from the silica sand operation (within 
1 mile radius of the site property boundaries) for all parameters listed 
above pre-construction to establish a baseline for  natural background 
conditions.   



vi. All parameters above should be monitored for following the completion of 
all post-construction and reclamation activities to ensure that any potential 
negative impact to nearby surface waters is not occurring.  Considerations 
used in the Groundwater Monitoring Sample Collection and Analysis part 
could be applied here (see section B.2.b.i.d.3.i.). 
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vii. At minimum, all sampling and monitoring results should be submitted to 
the LGU on an annual basis.   



c. Regardless of whether a closed or open loop system is utilized for wastewater 
treatment at silica sand operation, proper wastewater basin construction is vital to 
protect against potential overflow and other issues associated with improper basin 
design that could lead to contamination of waters of the state.  The LGU should 
require submittal of all engineering specifications for the design and construction 
of all wastewater basins to ensure appropriate wastewater basin design standards 
have been met.  At minimum, the wastewater basins should be designed to hold 
all precipitation and wastewater and should be managed to maintain the design 
capacity of the system.  In addition, wastewater basins should be designed with a 
minimum of three feet freeboard as a factor of safety.  Wastewater pond design 
criteria can be found in the Recommended Pond Design Criteria manual located at 
http://www.pca.state.mn.us/index.php/view-document.html?gid=11503 .    



d. Paleozoic Plateau: In addition to the requirements listed above in a. through c., 
for wastewater pond construction within karst regions of the state, the pond site 
should not be located on sites which show evidence of karstification (i.e. sink 
holes or solution channeling generally occurring in areas underlain by limestone 
or dolomite). Proposed pond sites as well as existing pond sites which are being 
upgraded should be subject to intensive hydrogeologic site evaluation before 
approval can be given if they exist in a known or suspected Karst region.  This 
evaluation should include not only an assessment of the current potential for karst 
feature development, but also whether the mining activities will alter the bedrock 
topography in ways that may increase the potential for karst feature development 
(including post-reclamation).   Before a pond site to be located in karst area can 
be approved, the applicant may be required to utilize additional lining materials 
beyond normal sealing requirements. An intensive hydrogeological site evaluation 
in karst areas would be required and include seismic and resistivity studies of the 
site. 



e. Any monitoring and sampling that shows potential of contamination should be 
subject to additional monitoring and to mitigation by the applicant as requested by 
the LGU following their review of the previous year’s results. 



 
2. Mine Pit Dewatering:  Dewatering discharges present at silica sand operations typically 



consist completely of groundwater and stormwater (no process wastewaters).  
Dewatering discharges consisting solely of uncontaminated groundwater and stormwater, 
with no chemical additives, typically pose low risk to the environment.  Therefore, 
discharge to surface waters and groundwater, with appropriate state permits, is usually 
acceptable.  If the dewatering discharge contains chemical additives, then it should be 
treated as a process wastewater and recommendations listed above for Process 
Wastewater should be followed. 



 
For dewatering discharges (consisting solely of uncontaminated groundwater and 
stormwater) to surface waters and groundwater, monitoring of the following parameters 
and conditions are recommended: 





http://www.pca.state.mn.us/index.php/view-document.html?gid=11503
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a. For dewatering discharges to groundwater, follow the Sample Collection and 
Analysis recommendations found in the Groundwater Monitoring Plan section 
above. 



b. For dewatering discharges which will discharge to a surface water(s), monitor, at 
a minimum, on a quarterly basis for: 
1. Total suspended solids (TSS) 
2. pH 
3. Temperature 
4. Specific conductivity 
5. Flow 



c. In addition to the above, monitor, at a minimum, on an annual basis for: 
a. Hardness 
b. Antimony, arsenic, beryllium, cadmium, chromium, copper, lead, nickel, 



selenium, silver, thallium, and zinc. 
c. Aluminum, barium boron, cobalt, iron, magnesium, manganese, molybdenum, 



total tin, and total aluminum.  
Additional parameters may be needed based on site specific conditions, 
particularly if there are known areas of groundwater contamination or sources of 
potential groundwater contaminants located within the capture zone of the 
dewatering system.   



d. Where dewatering wastewater is re-infiltrated in constructed galleries above or in 
limestone or dolomite bedrock formations, the water chemistry of both the 
formation and the re-infiltrated water should be monitored for calcium as 
dissolved CaCO3 (EPA method 200.7) to evaluate the potential of the re-
infiltrated water to cause dissolution of the formation that may lead to 
development of karst features such as sinkholes and solution cavities. 



e. It is also recommended that the applicant monitor any nearby surface waters that 
could receive dewatering discharges from the silica sand operation (within 1 mile 
radius of the site property boundaries) for all parameters listed above, pre-
construction, to establish a baseline for  natural background conditions.   



f. All parameters above should be monitored for following the completion of all 
post-construction and reclamation activities to ensure that any potential negative 
impact to nearby surface waters is not occurring.  Considerations used in the 
Groundwater Monitoring Sample Collection and Analysis part could be applied 
here (see section B.2.b.i.d.3.i.). 



g. In addition to the monitoring requirements listed above, the following conditions 
should be in place at silica sand operations if dewatering will occur: 
1. Any outlet pipe, culvert or hose outlets for the discharge should all be located 



on the ground.  The silica sand operation should install and maintain outlet 
protection measures such as properly sized riprap, splash pads, or gabions at 
the discharge stations to prevent erosion. 



2. All water from dewatering or basin draining activities should discharge in a 
manner that does not cause nuisance conditions, erosion in receiving channels 
or on downslope properties, or inundation in wetland causing significant 
adverse impact to the wetland. 
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h. At minimum, all sampling and monitoring results should be submitted to the LGU 
on an annual basis.  Any monitoring and sampling that shows potential of 
contamination should be subject to additional monitoring and to mitigation by the 
applicant as requested by the LGU following their review of the previous year’s 
results.  



3. Stormwater:  Stormwater present at silica sand operations can become contaminated 
when runoff comingles with industrial activities, processes, and/or significant materials 
(significant materials includes, but is not limited to: raw materials; materials such as 
solvents, degreasers, detergents, fuels, and lubricants; fertilizers and pesticides; finished 
materials such as nonmetallic products; and waste products such as slurry that have the 
potential to be released with stormwater discharges.  When determining whether a 
material is significant, the physical and chemical characteristics of the material should be 
considered (e.g., the material’s solubility, transportability, and toxicity characteristics) to 
determine the material’s pollution potential.  In addition to monitoring, appropriate 
stormwater controls, as discussed in the next section, C. Stormwater management, should 
be implemented to protect stormwater runoff from contamination. 



 
For stormwater discharges to waters of the state, monitoring of the following parameters 
and conditions is recommended:  



a. For stormwater runoff discharges to groundwater, follow the Sample Collection 
and Analysis recommendations found in the Groundwater Monitoring Plan 
section above. 



b. Stormwater runoff leaving silica sand operations site property boundaries should 
be no different than pre-project rates (more on this in C. Stormwater management 
section).  For any stormwater runoff that is discharging to surface waters, in 
addition to any required state NPDES/SDS permits, the following monitoring 
requirements should be in place:  



c. Monitor, at a minimum, on a quarterly basis for: 
a. Total suspended solids (TSS) 
b. pH 
c. Temperature 
d. Specific conductivity 



d. In addition to the above, monitor, at a minimum, on an annual basis for: 
a. Hardness 
b. Antimony, arsenic, beryllium, cadmium, chromium, copper, lead, nickel, 



selenium, silver, thallium, and zinc. 
c. Aluminum, barium boron, cobalt, iron, magnesium, manganese, molybdenum, 



total tin, and total aluminum.  
e. Additional parameters may be needed based on site specific conditions.   
f. It is also recommended that the silica sand operation monitor stormwater runoff 



that has not come into contact with any industrial activity, processes, or 
significant materials for all parameters listed above to obtain natural background 
conditions for comparison.   



g. All parameters above should be monitored for following the completion of all 
post-construction and reclamation activities to ensure that any potential negative 
impact to nearby surface waters and groundwater is not occurring. 
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h. At minimum, all sampling and monitoring results should be submitted to the LGU 
on an annual basis. Any monitoring and sampling that shows potential of 
contamination should be subject to additional monitoring and to mitigation by the 
applicant as requested by the LGU following their review of the previous year’s 
results.   
 



ii. Surface Water Mitigation Plan 
a. Any monitoring and sampling that shows potential of contamination to surface 



waters should be subject to mitigation by the applicant as requested by the LGU. 
i. The applicant should provide a plan for responding to detections of site-



related contaminates or alterations in surface water quality.  The plan 
should specify 



1. Response action to be taken for detections in surface waters.   
 
 
B.2.c. Stormwater management 



 
 



i. Stormwater management plan elements 
 
 



a. Description of Silica Sand Project Concerns  
 
Silica sand mining operations that have stormwater (means stormwater runoff, snow melt runoff, 
and surface runoff and drainage) have the potential to impact surface waters (meaning all 
streams, lakes, ponds, marshes, wetlands, reservoirs, springs, rivers, drainage systems, 
waterways, watercourses, and irrigation systems whether natural or artificial, public or private) 
and groundwater.  Stormwater runoff can come into contact with silica sand mining processes 
and significant materials (i.e, materials with potential to contaminate stormwater).  Stormwater 
runoff that is contaminated by industrial activities and significant materials may lead to 
contamination of receiving surface water and groundwater.  Therefore, stormwater controls and 
best management practices (BMP) should be implemented to protect surface and groundwater 
from contamination.   
 
Stormwater runoff can become contaminated through contact with significant materials such as 
storage piles, process equipment, and dust emitted during processing.  Stormwater can be 
discharged two ways: through groundwater or surface water.  The site should enclose all 
significant materials to the extent possible and contain all stormwater on-site to prevent 
contamination of nearby surface waters.  Evapotranspiration or proper infiltration methods 
should be used to treat stormwater prior to discharge to groundwater. 
 
In areas prone to sinkhole development, alterations of sinkhole drainage areas may result in 
formation of new sinkholes nearby, with the potential for unanticipated impacts to groundwater 
and surface water.  The stormwater management plan should identify and avoid, or minimize and 
mitigate, any changes to surface drainage to nearby sinkholes. 
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b. Narrative Description and Background Information 



 
Pollutants conveyed in stormwater discharges from active and inactive mineral mining and 
processing facilities will vary. A number of factors influence to what extent industrial activities 
and significant materials can affect stormwater discharges and water quality: 
 



· Mineralogy of the extracted resource and the surrounding rock 
· How the mineral was extracted (e.g., quarrying/open face, dredging, solution, or 



underground mining operations) 
· Type of ground cover (e.g., vegetation, crushed stone, or dirt) 
· Outdoor activities (e.g., material storage, loading/unloading, vehicle maintenance) 
· Size of the operation 
· Type, duration, and intensity of precipitation events 
· Inadequate BMPs 



 
These factors should be taken into consideration so that stormwater control and BMPs utilized on 
site are effective in preventing contamination of waters of the state from impacted stormwater. 
 



c. List of Silica Sand Project Potential Impacts 
 
Potential impacts are applicable to both the Minnesota River Valley and the Paleozoic Plateau. 
 



· Potential for stormwater constituents to discharge to waters of the state and cause 
contamination exists in both regions. 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
For both the Minnesota River Valley and the Paleozoic Plateau, LGUs can consider the 
following: 
 
To the extent possible, all significant materials and processes should be enclosed so that no 
contact with stormwater is made.  In addition, as described in the Air Quality Standards A.2. 
Dust Control and Containment of Sand ‘Processing’ section above section above, after the 
sandstone has been mined, all subsequent processing steps should be enclosed.  Processing 
encompasses the following activities: washing, cleaning, crushing, filtering, drying, sorting, and 
stockpiling of silica sand.   
 
The main method of treatment utilized to control stormwater involves a variety of best 
management practices (BMPs). BMPs are applicable to eliminate or minimize the presence of 
pollutants discharges from mineral mining and processing facilities. A combination or suite of 
BMPs will likely be needed to address stormwater and process wastewater contained on-site 
and/or discharging from the facility. 
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The first consideration should be for pollution prevention BMPs such as enclosure (designed to 
prevent or minimize pollutants from entering stormwater runoff and/or reduce the volume of 
stormwater requiring management), followed by treatment BMPs (engineered structures, 
intended to treat stormwater runoff and/or mitigate the effects of increased stormwater runoff 
peak rate, volume, and velocity). The former includes regular cleanup and spill control, and the 
latter includes infiltration devices and sediment ponds. Finally, source reduction BMPs are 
methods by which discharges of contaminants are controlled with little or no required 
maintenance, and include diversion dikes, vegetative covers, and berms. 
 
Mining facilities often operate only seasonally or intermittently, yet year-round controls remain 
important because significant materials remain exposed when reclamation is not completed. 
These characteristics make a combination of source reduction and treatment BMPs the most 
desirable controls. Source reduction BMPs are typically low in cost and relatively easy to 
implement, while more intensive treatment BMPs, including sedimentation ponds and infiltration 
devices, may also be necessary. 
 
To ensure appropriate BMPs have been put into place at a site, the development and submittal of 
a Stormwater Management Plan to the LGU (commonly referred to as a Stormwater Pollution 
Prevention Plan (SWPPP) or Pollution Prevention Plan (PPP)) should be required which 
documents consideration and implementation of, at a minimum, the following: 
 



· Description of BMPs in place and any enclosure 
· Infiltration device and/or stormwater pond design, construction, and management 
· Erosion and sediment control practices 
· Vehicle tracking control of sediment 
· Good housekeeping 
· Maintenance of BMPs in place 
· Management of spills and leaks 
· All methods used to control stormwater runoff rate and volume so that pre and post-



construction runoff is not different for a 100-year 24-hour storm event 
· Inspections 
· Management of surface drainage and nearby sinkholes 



 
Again, enclosure of significant materials and a combination of BMPs is expected to yield the 
most effective wastewater and stormwater management for minimizing the offsite discharge of 
pollutants. All BMPs require regular maintenance to function as intended. BMPs must be 
regularly inspected to ensure they are operating properly, including during runoff events. As 
soon as a problem is found, action to resolve it should be initiated immediately.  Documentation 
of inspections and any problems encountered and how they were resolved should be included in 
the required Stormwater Management Plan submittal as well.  Further guidance on stormwater 
control and management can be found in the Minnesota Stormwater Manual located at 
http://stormwater.pca.state.mn.us/index.php/Main_Page. 
 
In sinkhole-prone areas, especially in the Paleozoic Plateau, Stormwater Management Plans 
should identify and avoid, or minimize and mitigate, any changes to surface drainage to nearby 
sinkholes. 





http://stormwater.pca.state.mn.us/index.php/Main_Page
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ii. Rate and volume control 
 
 



a. Description of Silica Sand Project Concerns 
 
Silica sand mining operations can change the pre-existing natural landscape and topography.  
Changes to landscape and topography impact stormwater (means stormwater runoff, snow melt 
runoff, and surface runoff and drainage) and have the potential to impact surface waters 
(meaning all streams, lakes, ponds, marshes, wetlands, reservoirs, springs, rivers, drainage 
systems, waterways, watercourses, and irrigation systems whether natural or artificial, public or 
private), groundwater, and neighboring properties.  Therefore, in addition to stormwater controls 
and best management practices (BMP), stormwater rate and volume should be controlled.   
 
 



b. Narrative Description and Background Information 
 
Two distinct geologic settings exist where silica sand is mined in Minnesota; however, different 
responses by the silica sand operation a regarding stormwater rate and volume control is not 
expected.  It is recommended that, if needed, the LGU hire a consultant to assist with the 
recommendations below and charge the fee to the applicant; different consulting firms should be 
used for the LGU and applicant. 
 
 



c. List of Silica Sand Project Potential Impacts 
 
Potential impacts are applicable to both the Minnesota River Valley and the Paleozoic Plateau. 
 



· Potential for an increase in stormwater rates and volumes which can impact surface 
water, groundwater, and neighboring properties exists in both regions. 
 



 
d. Recommendations, Standards, Criteria, Considerations 



 
For both the Minnesota River Valley and the Paleozoic Plateau, LGUs should consider the 
following: 
 
To help eliminate the concern of stormwater runoff contaminating waters of the state and nearby 
properties, sites should be designed to minimize the rate of stormwater runoff.  This can be 
achieved by minimizing new impervious surfaces; minimizing the discharge from connected 
impervious surfaces by discharging to vegetated areas, or grass swales, and through use of other 
non-structural controls.  In addition, sites should be designed with capabilities to control and 
contain stormwater on-site so that the pre and post-project runoff rates and volume from a 100-
year 24-hour precipitation event are not different.  The most recent version of NOAA Atlas 14 
should be used for precipitation frequency estimates. Further guidance regarding stormwater rate 
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and volume control can be found in the Minnesota Stormwater Manual located at 
http://stormwater.pca.state.mn.us/index.php/Main_Page. 
 
 
iii. Pond design 



 
 



a. Description of Silica Sand Project Concerns 
 
Stormwater runoff that is contaminated by industrial activities and significant materials may lead 
to contamination of receiving surface water.  Therefore, in addition to stormwater management 
and stormwater rate and volume controls, stormwater should be contained on site.  To contain 
stormwater runoff on site, ponds will likely be needed so that pre and post project runoff rates 
are not different for a 100-year 24-hour storm event.  Proper pond design, construction, and 
management should be required to aide in prevention of unintended discharges which can lead to 
contamination of waters of the state and nuisance conditions on neighboring properties.   
 
As noted in the discussion of mine pit dewatering, infiltration galleries constructed above or in 
limestone or dolomite bedrock formations may create conditions for development of karst 
features.  This should be carefully evaluated when such systems are proposed for managing 
stormwater. 
 
 



b. Narrative Description and Background Information 
 
Two distinct geologic settings exist where silica sand is mined in Minnesota; different responses 
by operators regarding pond design is expected.  If silica sand mining and/or operations occur in 
an area outside of the two regions indicated below, then whichever geology and hydrology most 
closely matches that at the proposed site should be the set of recommendations followed.  
 
 



c. List of Silica Sand Project Potential Impacts 
 



Minnesota River Valley Region 
· Potential for improper construction of stormwater ponds which can lead to discharges 



to waters of the state and potentially cause contamination. 
· Potential for improper construction of stormwater ponds which can lead to discharges 



causing nuisance conditions on nearby properties. 
 
Paleozoic Plateau 



· Potential for improper construction of stormwater ponds which can lead to discharges 
to waters of the state and potentially cause contamination. 



· Potential for improper construction of stormwater ponds which can lead to discharges 
causing nuisance conditions on nearby properties. 



· Extra caution and consideration is needed if constructing ponds in karst prone areas 
of the state. 





http://stormwater.pca.state.mn.us/index.php/Main_Page
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d. Recommendations, Standards, Criteria, Considerations 



 
Minnesota River Valley Region 
To help eliminate the concern of stormwater runoff contaminating waters of the state, sites 
should be designed to contain stormwater runoff on site.   
 
To contain stormwater on site, containment basins such as industrial stormwater ponds, 
sedimentation basins and/or infiltration devices should be constructed to allow for infiltration of 
stormwater; be constructed to allow for maximum separation distance from groundwater with a 
minimum of three feet of separation distance from the bottom of the infiltration system to the 
elevation of the seasonally saturated soils or the top of bedrock; should not be constructed in 
areas with standing water;  and designed with capacity to hold up to a 100-year 24-hour storm 
event if need be.  In addition, a minimum of three feet of freeboard should be in place as a factor 
of safety.   
 
Much of the poor performance exhibited by ponds employed in the sand and gravel mining 
industry is due to the lack of understating the settling techniques. This is demonstrated by the 
construction of ponds without prior determination settling rate and detention time. The chief 
problems associated with settling ponds are rapid fill-up, insufficient retention time and the 
closely related short circuiting. This can be avoided by proper sizing, construction, and 
management. Therefore, it is recommended to request documentation of engineering 
specification and management to insure ponds are properly sized and maintained.  Further 
information regarding pond design criteria, good engineering practices and proper settling 
techniques can be found at:  http://www.pca.state.mn.us/index.php/water/water-types-and-
programs/wastewater/wastewater-technical-assistance/wastewater-engineering/technical-
information.html 
 
Paleozoic Plateau 
In addition to the requirements listed above, for pond construction within karst regions of the 
state, the pond site should not be located on sites which show evidence of karstification (i.e. sink 
holes or solution channeling generally occurring in areas underlain by limestone or dolomite). 
Proposed pond sites as well as existing pond sites which are being upgraded should be subject to 
intensive hydrogeologic site evaluation before approval can be given if they exist in a known or 
suspected karst region.  An intensive hydro-geological site evaluation in karst areas would be 
required and include seismic and resistivity studies of the site.  This evaluation should be 
included with the Site Characterization as recommended in the Groundwater Monitoring Plan 
section above. 
 
Also, for stormwater management basins within karst regions of the state, an appropriate 
combination of measures such as shading, filtered bottom withdrawal, vegetated swale 
discharges or constructed wetland treatment cells that will limit temperature increases and 
protect groundwater from any potential contamination should be considered.  However, based on 
results of the hydro-geological site evaluation and the likelihood of infiltration accelerating karst 
formation, lining of stormwater ponds may be necessary with additional lining materials beyond 
normal lining requirements.  More information on pond lining can be found at 





http://www.pca.state.mn.us/index.php/water/water-types-and-programs/wastewater/wastewater-technical-assistance/wastewater-engineering/technical-information.html


http://www.pca.state.mn.us/index.php/water/water-types-and-programs/wastewater/wastewater-technical-assistance/wastewater-engineering/technical-information.html


http://www.pca.state.mn.us/index.php/water/water-types-and-programs/wastewater/wastewater-technical-assistance/wastewater-engineering/technical-information.html
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http://www.pca.state.mn.us/index.php/water/water-types-and-programs/wastewater/wastewater-
technical-assistance/wastewater-engineering/technical-information.html 
 
 
 
B.2.d. Containment Requirements for Chemicals Used in Processing  
 
 



a. Description of Silica Sand Project Concerns 
 
Silica sand mining operations utilize chemicals that could contaminate surface waters and 
groundwater if exposed.  Therefore, any chemicals used in silica sand operations should be 
managed carefully. 
 
 



b. Narrative Description and Background Information 
 
Two distinct geologic settings exist where silica sand is mined in Minnesota; different responses 
by silica sand operations regarding chemical containment and management is not expected.  It is 
recommended that, if needed, the LGU hire a consultant to assist with the recommendations 
below and charge the fee to the applicant; different consulting firms should be used for the LGU 
and applicant. 
  
 



c. List of Silica Sand Project Potential Impacts 
 
Potential Impacts are applicable to both the Minnesota River Valley and the Paleozoic Plateau. 
 



· Potential for chemicals to discharge to waters of the state and cause contamination 
exists in both regions. 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
For both the Minnesota River Valley and the Paleozoic Plateau, LGUs should considering the 
following: 
 
In order to prevent contamination of waters of the state from chemicals used in silica sand 
operations, limits and controls should be put in place at the site for use of materials at the facility 
that may cause exceedances of surface or groundwater standards specified in Minnesota Rules, 
ch. 7050 and 7060. These materials include, but are not limited to, detergents and cleaning 
agents, solvents, chemical dust suppressants, lubricants, fuels, hydraulic fluids, drilling fluids, 
oils, fertilizers, explosives and blasting agents.  These materials must be properly stored, 
including secondary containment, to prevent spills, leaks or other discharge.  Storage and 
disposal of any hazardous waste should be in compliance with applicable solids and hazardous 
waste management rules; any necessary state permits for hazardous waste and/or above ground 





http://www.pca.state.mn.us/index.php/water/water-types-and-programs/wastewater/wastewater-technical-assistance/wastewater-engineering/technical-information.html


http://www.pca.state.mn.us/index.php/water/water-types-and-programs/wastewater/wastewater-technical-assistance/wastewater-engineering/technical-information.html
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storage tanks should be obtained.  These materials should not be discharged to surface waters or 
groundwater of the state. 
 
In addition, the applicant should eliminate or minimize contact of stormwater with significant 
materials that may result in pollution of the runoff.  Therefore, measures to prevent or minimize 
stormwater contact with any storage piles of materials containing chemicals (e.g., slurry or 
waste containing polyacrylamide or poly-diallyldimenthylammonium chloride (pDADMAC)) 
should be implemented.  Also, measures to prevent or minimize stormwater contact with fuel 
areas should be utilized.  The applicant should consider covering the fueling area, using spill and 
overflow protection and cleanup equipment, minimizing run-on/run-off of storm water to the 
fueling area, using dry cleaning methods, collecting the storm water runoff and providing 
treatment or recycling or other equivalent measures. 
 
Furthermore, materials management practices should be evaluated to determine whether 
inventories of exposed materials can be reduced or eliminated.  This can include clean-up of 
equipment yards, periodic checking of dust control equipment to ensure minimal accumulation 
of dust in the area of control equipment, consolidation of materials from multiple areas into one 
area, and training employees regarding proper handling and disposal of materials.  Significant 
materials (i.e, materials with potential to contaminate stormwater) may also be moved indoors or 
covered with a tarp or structure to eliminate contact with precipitation. 
 
 
 
B.2.e.  Containment requirements for silica sand in temporary storage to 
protect water quality 
 



a. Description of Silica Sand Project Concerns 
 
Silica sand operations commonly handle raw, intermediate, and final product that are considered 
significant materials (i.e, materials with potential to contaminate stormwater).   Significant 
materials are stored indoors and/or outdoors on site for temporary or extended durations. As 
described in the  Stormwater Management section, outdoor storage of raw, intermediate and final 
grade silica sand should be contained in a manner that eliminates or reduces exposure of the 
significant materials to stormwater (means stormwater runoff, snow melt runoff, and surface 
runoff and drainage) so that waters of the state (ie., groundwater and surface waters) are 
protected.  
 
 



b. Narrative Description and Background Information 
 
Inadequate best management practices (BMPs), poor housekeeping and failing to reduce and/ or 
minimize exposure of temporary storage piles and other  significant materials to stormwater can 
potentially contaminate waters of the state that receive stormwater discharges associated with an 
industrial activity.  
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c. List of Silica Sand Project Potential Impacts 
 
Potential impacts are applicable to both the Minnesota River Valley and the Paleozoic Plateau. 
 



· Potential for temporary stockpiles and storage of other significant materials to 
contaminate waters of the state exist in both regions. 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
As described in the Air Quality Standards, Dust Control and Containment of Sand ‘Temporary 
Storage’ section, temporary storage is defined to be the storage of stockpiles of silica sand that 
have been transported and await further transport.  Storage piles that are intended to be used at 
the facility on a recurring basis are not considered temporary storage; rather, these piles should 
be enclosed and controlled in the manner described in the Air Quality Standards Dust Control 
and Containment of Sand ‘Processing’ section above.   
 
In situations where silica sand is to be stored on a temporary basis and the material cannot be 
enclosed, then the following requirements should be in place to ultimately protect waters of the 
state from contamination:  
 



1. Temporary stockpiles or stripping/overburden stored outside the pit should have sediment 
control mechanisms in place until the material is completely removed. Materials should 
not be placed in surface water or stormwater conveyances such as curb and gutter 
systems, or conduits and ditches. 



2. After the temporary pile has been removed, the area should be swept as soon as possible 
to prevent contamination of stormwater.   



3. Temporary stockpiles of materials containing chemicals such as flocculants (e.g., 
polyacrylamide or poly-diallyldimenthylammonium chloride (pDADMAC))  should be 
managed so that stormwater contact is prevented or minimized and discharges of 
contaminated stormwater to groundwater and surface waters does not occur. 



4. Silica sand should be checked for moisture content and watered until the moisture content 
of the pile exceeds the amount indicated in the Air Quality Standards, Dust Control and 
Containment of Sand ‘Temporary Storage’ section. 



5. All other requirements for open-air storage piles included in Air Quality Standards, Dust 
Control and Containment of Sand ‘Temporary Storage’ section should be followed to 
ultimately help protect water quality. 



 
 
References 
 
Dalgleish and Alexander, 1984, Sinholes and Sinkhole Probability – Plate 5, In: Geologic Atlas 
of Winona County, Minnesota.  N.H. Balaban and B.M. Olsen (ed.). County Atlas Series C-2.  
Minnesota Geological Survey, St. Paul, MN.    
 





pzfreca


Highlight











DRAFT  December 13, 2013  DRAFT 



 DRAFT DECEMBER 2013 page 62 
 



Alexander and Maki, 1988, Sinholes and Sinkhole Probability – Plate 7, In: Geologic Atlas of 
Olmstead County, Minnesota.  N.H. Balaban (ed.). County Atlas Series C-3.  Minnesota 
Geological Survey, St. Paul, MN.    
 
Alexander, et al., 2013, Deep time origins of sinkhole collapse failures in sewage lagoons in 
southeast Minnesota.  In: Sinkholes and the Engineering and Environmental Impacts of Karst, L. 
Land, D.H. Doctor and J. B. Stephenson (eds).  Proceeding of the 13th Multidisciplinary 
Conference, National Cave and Karst Research Institute.  Pages 285-292. 
 
Alexander and Lively, 1995, Karst – Aquifers, Caves, and Sinkholes (Plates 8 and 9) in Text 
Supplement to the Geologic Atlas, Fillmore County, Minnesota. R.S. Lively and N.H. Balaban 
(eds).  County Atlas Series C-8, Part C.  Minnesota Geological Survey, St. Paul, MN.   
 
 
  











DRAFT  December 13, 2013  DRAFT 



 DRAFT DECEMBER 2013 page 63 
 



 
 
C. Transportation:  Road and Bridge Impacts 
 
 
Overview 
 
Silica sand is a common bulk material that falls into the freight transportation category of a low 
value, high volume, heavy and dense undifferentiated commodity. Silica sand mined and 
processed for use as a proppant in oil field hydraulic fracturing operations represents a new and 
large scale use of this commodity. Because of the geographic locations of the end use of this 
product, virtually all of the material is transported to consumers distant from the main sources of 
high grade commercial “frac” sand in Wisconsin, Illinois, and Minnesota. Mine sites for silica 
sand with the required physical properties are relatively dispersed, while processing plants and 
transload sites to access rail and barge common carriers are more concentrated and naturally 
benefit from economies of scale and access to long distance, low cost transportation.  
 
A large percentage of mine-generated traffic will be in heavy commercial trucks operating over 
the public road network, which by law and ownership is open without discrimination to all users. 
Despite that right to transport persons and property on public roads, the applicants and the local 
government units are equally cognizant of the previously unforeseen impacts on road structure, 
safety, and the environment that these new large scale and highly concentrated traffic patterns 
place on the infrastructure, and that specially conditioned and contractual arrangements may 
need to be made to maintain ongoing viable transportation operations. In addition, the long 
distance nature of this transportation chain automatically involves interstate movements and the 
federal government in its role as regulator of national commerce, a further complicating factor 
for LGU’s consideration. The tension between local and national interests is an ongoing issue but 
comprehensively addressed in federal legislation, rules, and case law.  
 
The following recommendations, standards, criteria, and considerations specifically address 
those impacts and issues that are in the purview of state and local government officials and can 
effectively be monitored and mitigated through local ordinances and conditional use permits 
negotiated with applicants for silica sand facilities. 
 
  Reference: www.dot.state.mn.us/frac/; Use of Public Roads 
                    www.dot.state.mn.us/frac/; Land Use and Federal Pre-emption for Railroads and  
                                                                Waterways (Albemarle County, VA, brief)   
 
 
 





http://www.dot.state.mn.us/frac/
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C.1. Weight Limits:  Truck Loadings and Legal Compliance 
 
 



a. Description of Silica Sand Project Concerns 
 
Adherence to road and bridge weight limits by silica sand truck transporter. 
 
 



b. Narrative Description and Background Information 
 
Road wear from traffic use is strongly correlated with the use of heavy commercial trucks 
running at or near the legal weight limit and axle loadings. This is particularly true on local light 
duty roads and bridges designed for lower traffic levels and lighter axle loadings, with less heavy 
commercial traffic expected. On a designated silica sand haul route from mine to process plant or 
transload facility, heavy commercial trucks and the associated wear is concentrated and 
continuous, unlike the dispersed truck traffic patterns created by other uses such as sand and 
gravel quarries, distribution centers, ethanol plants and grain elevators. Although history and 
practice in the silica sand industry show that most routine truck operations are legal in truck size, 
configuration, and axle loading, significantly accelerated wear rates and even pavement and 
structural failures on the route can result from overloading. In addition, distinct postings of roads 
and bridges for lighter weights, and seasonal road down-postings such as spring thaw restrictions 
should be recognized and adhered to in order to minimize excess wear. Much of this can be 
assured by strategically placed scales, solid state scale devices on loading equipment, conveyors, 
and trucks, and regular communications between the applicant and the road personnel at the 
LGU, the County, and MnDOT. 
 
 



c. List of Silica Sand Project Potential Impacts 
 



· Accelerated wear and road or bridge damage caused by truck overloads 
· Unsafe operation exacerbated by overloaded trucks or deteriorated road surfaces 
· Severe road damage caused by ignoring condition-based or seasonal road weight 



down-postings 
 
 



d. Recommendations, Standards, Criteria, Considerations 
 
Below is model language for permit conditions: 
 
1. The applicant and its contractors and operators will adhere to all legal weight limits, axle 



loadings and truck configuration regulations without exception. Special postings and 
seasonal conditions will be observed in all cases. 
 



2. The applicant will demonstrate to LGU the installation and operation of weight measuring 
equipment sufficient to control the loading of all trucks within specified load limits. 
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3. The applicant will consult as necessary and appropriate with local, county, and state road 
officials about operational matters and regulatory compliance, but not less than on an annual 
basis. 



 
 
 
C.2 Designated Truck Routes 



 
 



a. Description of Silica Sand Project Concerns 
 
Designating a mutually acceptable silica sand haul route for regular use by applicant’s trucks 
from mine to processing plant and transload sites. 
 
 



b. Narrative Description and Background Information 
 
Silica sand mining is a very high volume and concentrated activity. A mine may generate from 
50 to 250 truckloads per day of raw silica sand. While some silica sand operations are self-
contained with mining, processing and rail loading all on a single property or adjacent properties, 
others rely on truck hauling from an active mine site to an associated but distant processing plant 
and transload site for rail or barge loading. This entails a high level of truck traffic on a single 
highway route by vehicles loaded to the 80,000 pound maximum gross vehicle weight (GVW) 
legal limit in Minnesota. Recognizing that high purity silica sand is a very common, non-
hazardous transportation commodity that has been handled in regular commerce for over a 
century in Minnesota, and is subject to effective EPA and OSHA regulation for dust exposure 
and occupational hazards, it is the traffic impacts on road structures, the safety of the applicant’s 
transportation employees and the traveling public on these roads, and disturbance of residents 
and businesses immediately adjacent to the route that are arguably the most significant and wide-
ranging effects of large scale silica sand mining and processing.  
 
The applicant will normally desire uninhibited use of the shortest heavy-duty network of roads 
that is possible, in good condition and allowing safe operation. This is a critical concern of the 
applicant due to safety issues and the cost of operation, both of which directly determine the 
viability and competitiveness of the company. The local government units along the route will 
have concerns in several areas. These include accelerated wear on local roads and bridges on the 
route that may have a light duty design, safety of other local road users including passenger 
vehicle, farm implements, recreational users, and non-motorized vehicles, and traffic impacts on 
residents and businesses adjacent to the route that may see increased levels of traffic, dust, and 
noise. Other local government units on the route but not directly authorized to permit the sand 
facilities will have similar concerns but reduced authority to control the impacts. State highway 
officials will have an interest in the route’s use of state and federal roads and bridges, not 
necessarily for accelerated wear but certainly for safety and connectivity issues. 
 
The designation of the preferred haul route should be mutually acceptable to all parties, 
including all units of government having responsibility for each road segment along the route. 
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Under current law, the request to participate by other impacted LGU’s in permitting negotiations 
is solely at the pleasure of the permitting LGU, and represents the only opportunity for impacted 
LGU’s to have a say in the preferred routing, traffic impact studies, and any road use 
compensation agreements. The impacted non-permitting LGU’s have no other recourse to 
request consideration under current state law. The Minnesota Department of Transportation 
recommends this cooperative approach and also may need to be represented among the impacted 
governmental units particularly in District 6 (Southeast Minnesota). The designation of the 
primary route may also be accompanied by an intentional designation of preferred detours in the 
case of required road maintenance, traffic issues, or emergencies. The route designation should 
be determined with the routine and maximum truck volumes in mind. The route designation 
allows the performance of a targeted Traffic Impact Study for the entire route, and identification 
of needed rehabilitation, corrective design and construction, and refined maintenance schedules. 
 
  



c. List of Silica Sand Project Potential Impacts 
 



· Accelerated wear and failure of light-duty roads and bridges from intensive use, and 
disruption of transportation for both silica sand operator and existing road users  



· Unsafe travel conditions for all users in areas of substandard road condition or design 
due to increased heavy truck traffic 



· Environmental and life style impacts for residents and businesses immediately 
adjacent to designated route, particularly in small towns and other settled areas 



· Reduction or elimination of recreational and non-motorized uses on some road 
segments, impacting tourism and, recreational businesses and culturally distinct local 
religious and farming communities  



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
Below is model language for permit conditions: 
 
1. Within the permitting process, a trip origin and destination will be specified for each 



expected or preferred haul route. Multiple origins or destinations will require a distinct route 
designation for each Origin/Destination pair. Designated routes will include identification of 
all roads regardless of road class or jurisdiction, including local, county, state, and federal 
roads. At least one secondary route must be specified for each primary designated route. A 
significant route change during or after the permitting process will trigger a permit review. 
Each government unit responsible for a highway segment will be involved in any discussion 
of routing and the impacts caused by specified routings, with resolution of any unresolved 
issues the prerogative of the permitting LGU. 
 



2. A maximum permitted daily trip volume and an expected routine daily trip volume will be 
specified on each designated route. In the case of multiple mines and routes converging on a 
common destination represented by one processing or transload site, a consolidated 
maximum and routine trip volume will be produced, with sub-segment volumes individually 
designated. 
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3. Each designated primary route and secondary route will be subject to a Traffic Impact Study 



prior to the issuance of any permit, at the expense of the applicant. The Traffic Impact Study 
will involve the entire length of the designated route regardless of class and governmental 
ownership of the public road. The Traffic Impact Study will address traffic impacts at current 
and projected traffic levels and comment on safety and alternative road uses, including 
recreational use and culturally distinct communities and the presence of non-motorized 
vehicles. 



 
 
 
C.3. Compensation for Identified Road Wear on Designated Route 



 
 



a. Description of Silica Sand Project Concerns 
 
Determining reasonable and necessary compensation for identified road wear on Designated 
Route segments, including establishment of Road Use and Maintenance Agreements between the 
applicant and impacted local governing units. 
 
 



b. Narrative Description and Background Information 
 
Heavy commercial truck traffic concentrated on a single designated route with fully loaded and 
frequent truck trips will notably accelerate the wear and reduce the expected life of certain 
highway segments of the designated silica sand truck route. The impacted segments may in 
particular be local lightly designed and constructed roads, and in the instance of certain state 
roads in District 6 (southeast Minnesota), unpaved or lightly constructed state highways. Almost 
all responsible local government units in central and southeast Minnesota have insufficient 
financial resources to maintain the local road segments under this heavy use, resulting in failure 
of the road surface and structure for all users including the silica sand producers. The precedent 
exists in numerous other neighboring states to negotiate a level of compensation specifically for 
maintenance and upgrade of the designated road segments that are determined to be deficient 
through engineering analysis and traffic projections. In principal, the sand industry recognizes 
this need to maintain the infrastructure that will be subject to unusual wear, at the expense of the 
applicant responsible for the wear, determined by professional assessment of the wear, costs, and 
mitigation, and subject to informed negotiation of compensation with the LGU on a case-by-case 
basis. 
 
A current Aggregate Material Removal Tax, Minnesota Statute 298.75, subd. 2a, b, and d, is 
available to counties to offset road wear caused by sand and gravel hauling, and the resulting 
revenue may be distributed to local cities and townships. The tax can be no more than 15 cents 
per ton of material either transported, sold, or imported into the county. Research done by 
Mankato State University under commission from the Local Road Research Board (LRRB) on 
road wear specified in Equivalent Single Axle Loadings (ESAL’s) noted that intensive use of a 
road by commercial trucks loaded to the maximum legal vehicle weight limits may significantly 
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shorten a road’s design life, and incur a direct maintenance or replacement cost of up to 22 cents 
per ton per mile of sub-standard roads subjected to intensive heavy commercial use. Depending 
on the length of the sub-standard road segment and other relevant conditions, the Aggregate Tax 
may be inadequate by a factor of 10 or more to provide adequate revenue. A further complicating 
factor is 298.75, subd. d, prohibiting collection of “additional host community fees” if the 
aggregate tax is being collected. This prohibition could be interpreted as preventing a negotiated 
road use fee included in a CUP. 
 
The agreement to cooperate on road maintenance and upgrades may be included in a Road Use 
and Maintenance Agreement (RUMA) linked to the conditional use permit process. RUMA’s 
have been widely employed in similar circumstances in several states, including Ohio, 
Pennsylvania, and Wisconsin. The National Center for Freight and Infrastructure Research and 
Education (CFIRE) describes this tool in a whitepaper on Wisconsin sand mining, noted in the 
references. A RUMA may employ any of a number of financing schemes for the necessary work. 
The Minnesota County Engineers Association, the Local Road Research Board, Mankato State 
University, and MnDOT have cooperated in developing a road wear calculator, available at  
www.dot.stat.mn.us that in part identifies a fee of up to 22 cents per ton-mile applied to the 
length of the deficient highway segments under concentrated loads, based on ESAL and design 
life considerations. The consensus on fair and appropriate application of this fee is that it will 
apply until such time as the necessary repairs and upgrades are accomplished to put the road 
segment into a heavy-duty category in a good state of repair. Other negotiated alternatives may 
include a lump sum payment to the road authority to complete upgrades before mine start up, an 
annual stipend to assist accelerated repair schedules, and contracting for supplemental road 
crews by the applicant, in coordination with local government activities. The RUMA should also 
detail any necessary sub-agreements covering financial assurances, funds transfers, cooperative 
construction projects, safety accommodations, and other impact mitigation conditional to the 
CUP.  
 
References: 
   www.dot.state.mn.us/frac/; Findings from Winona County Task Force 
   www.dot.state.mn.us/frac/; CFIRE Whitepaper: Chippewa County Sand Mining 
 
   



c. List of Silica Sand Project Potential Impacts 
 



· Rapid deterioration of road pavement under increased heavy commercial traffic 
· Deterioration and failure of bridges and drainage systems along the designated route 
· Collapse of road edges and shoulders under load 
· Unsafe operating conditions for all users 
· Depletion of financial resources of local government unit 
· Loss of access to mine sites and other users of the deteriorated road segment 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
Below is model language for permit conditions: 





http://www.dot.stat.mn.us/


http://www.dot.state.mn.us/frac/
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1. The permitting LGU and adjacent governmental units with roads directly impacted by the 



haul route will assess the existing condition of roads and bridges, and remaining design life. 
Assessment will be at cost to the applicant. Assessment will include an estimate of any pre-
start up remediation deemed necessary for safe and efficient operation without immediate 
damage to road structure, and other geometric or safety improvements engendered by the 
intensive operation of commercial trucks in the employ of the applicant, particularly as 
reported by the Traffic Impact Study. 
 



2. Upon identification of light-duty or deficient roadways, the haul distance will be specified for 
each segment of light-duty road needing ongoing maintenance and improvement. The ton-
miles hauled over these segments will be subject to a negotiated road use and maintenance 
fee specified in a Road Use and Maintenance Agreement (RUMA), with each impacted 
government unit along the route party to the RUMA. The ton-mile fee is not to exceed 22 
cents per ton-mile on the identified mileage until such time as road structure including 
bridges is brought up to full ten-ton, heavy duty condition. A lump-sum remediation amount 
may be negotiated as part of the RUMA, as well as periodic payments above and beyond the 
ton-mile fee to be used toward accelerated road maintenance as agreed or needed. Each 
governmental unit involved in haul route impacts will receive a corresponding share of the 
remittances. The RUMA will include sub-agreements addressing the detailed operating and 
financial arrangements. 



 
 
 
C.4 Safety Issues and Mitigation 



 
 



a. Description of Silica Sand Project Concerns 
 
Identifying safety issues specific to road locale and traffic levels, and implement mitigation 
measures to restore road to safe condition for all users. 
 
  



b. Narrative Description and Background Information 
 
As part of a comprehensive Traffic Impact Study, the applicant in cooperation with the local 
governing units affected along the route will study and identify specific safety issues that arise 
from a significant increase in heavy commercial vehicle traffic. Safety issues are a particular 
concern in certain areas of southeast Minnesota. The area is heavily dependent on a thriving 
tourism business hinging in part on hiking and bicycling in rural areas of the region. They are 
particularly frequent users of local roads during summer months. A second consideration unique 
to the southeast is the presence of Amish and Mennonite colonies in the area. Their culture and 
religious beliefs eschew modern conveniences including cars and trucks. As a result, they 
employ horse drawn buggies, wagons, and farm implements in their normal daily activities. 
Their horse and buggies are a constant presence year round, operating at slow speeds and using 
light vehicles that leave riders extremely vulnerable in traffic collisions. Many of the two-lane 
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rural roads they frequently use are potential connectors to proposed mine sites. The current roads 
generally do not have wide shoulders or any other accommodation for use by widely different 
vehicle traffic. The Traffic Impact Study is expected to address these concerns in the southeast, 
and lead to agreements that will correct safety deficiencies that are the result of heavy 
commercial truck traffic. These responses to the identified safety problems may include 
employee, community, and public education efforts to improve the visibility of the issues of 
threatened users. 
 
MnDOT supports the adoption of appropriate road design improvements to address these safety 
conflicts. Turning and climbing lanes may be specified at specific sites. Areas along the 
preferred haul route that host non-motorized vehicle traffic should be a candidate for installation 
of 10 foot wide graded, partially paved, shoulders for the complete distance of the identified 
conflict. Locally acceptable alternatives including bypasses and dedicated trails may also be 
adopted as part of the CUP. 
 
 



c. List of Silica Sand Project Potential Impacts 
 



· Safety threats to established recreational and non-motorized road uses by implementation 
of heavy haul routes on certain road segments. 



· Increased risk to health and life of culturally distinct community members in the 
southeast 



· Economic damage to the area due to degradation of tourism and recreational uses 
· General safety risks and conflicts for all road users on designated routes 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
Below is model language for permit conditions: 
 
1. The Traffic Impact Study will identify traffic safety impacts specifically involving the 



common use of roadways along the designated haul route with recreational uses, including 
pedestrian (hiking and running) and biking activities, and non-motorized vehicle uses, in 
particular horse-drawn buggies, wagons, and farm implements. The Traffic Impact Study will 
further identify the origin or sources of these conflicting uses, including trails, resorts, and 
culturally distinct religious communities including Amish and Mennonite communities and 
colonies. (may be specific to southeast region, but applicable statewide) 



 
2. Safety conflicts or potential hazards will be mitigated through mutually agreeable 



improvements, including but not limited to road widening, shoulder widening and surfacing, 
surface use designation and signage, warning signs, both commercial driver and general 
public education, speed limits, correction of limited lines-of-sight, and other recognized 
effective design and operational measures. These may be at cost to applicant. 
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C.5. Transportation Related Communications 
 
 



a. Description of Silica Sand Project Concerns 
 
Establish formal contacts and regular communications to monitor and coordinate transportation 
activities related to silica sand transportation. 
 
 



b. Narrative Description and Background Information 
 
Successful ongoing operation of silica sand facilities and transportation under the Conditional 
Use Permit and RUMA terms will depend on a regular and professional communication regimen. 
Operating officials at the Applicant Company and counterparts at the local government level 
should be in routine contact to monitor and address emerging issues around the transportation 
agreements and the implementation of mitigation measures. The designated contacts should be 
authorized to act for their respective organizations in order to effectively and promptly respond 
to problems. Best practices in other regions suggest at least monthly face-to-face meetings and 
regular phone or electronic communications as needed. 
 
 



c. List of Silica Sand Project Potential Impacts 
 



· Effects of emerging problems or deteriorating infrastructure conditions may reach critical 
proportions without regular monitoring and response 



· Information on company operations and community complaints lost for responsible 
officials 



· Lack of responsiveness to changes in volumes, operations, or routes if not monitored 
· Local conflicts for employees and residents an ongoing issue 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
Below is model language for permit conditions: 
 
1. The applicant and each governmental unit party to the Road Use and Maintenance 



Agreement (RUMA) will specify an authorized and responsible staff contact. The RUMA 
will include a requirement to maintain regular professional communications between all 
contacts at least monthly and more often as needed in order to monitor operations, road 
conditions, construction, routing, and maintenance as necessary. 
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D. OPERATIONS 
 
 
The experience level regulating operational activities of surface mines is highly varied between 
different LGUs. For many issues that are specified in the operational section, the experience in 
regulating aggregate mines can be applied to regulating silica sand mines. There are some 
exceptions that have been noted in other sections of this document. One, the use of flocculants is 
infrequently used to process aggregates, but is more commonly employed in silica sand 
processing. And two, the length of transport and the potential number of time/places the material 
is handled are greater than the aggregate industry.  
 
Setting operational standards and criteria is one method to control potential impacts and adverse 
effects of mining, processing, and transportation of silica sand projects; protect the safety and 
health of the public; and mitigate nuisance issues. Using operational standards in combination 
with other mitigating strategies, such as screening with vegetation (buffers), berms, setbacks, and 
general land use planning (see Setbacks and Buffers for further discussion) is a best management 
practice that is commonly used by LGUs.  
 
In this section, six operational standards and criteria related to silica sand mining, processing, 
transload, and transportation (referred to collectively as silica sand projects) are addressed: 
lighting, hours of operation, reclamation, financial assurances, blasting, and inspection. Within 
this section, there are a range of tools offered to LGUs that are interested in regulating silica sand 
activities. The tools include language that could be included in ordinance, standards and criteria, 
and general considerations for decision making. Where appropriate, special considerations for 
geographic regions are addressed. 
 
 
 
D.1. Lighting 
 
 



a. Description of Silica Sand Project Concerns 
 
Silica sand mining and related projects have the potential for producing light emission and 
contributing to ambient light pollution. Although this is a regional environmental problem with 
many contributing sources, the concern is that bright lights produced at a silica sand project site 
would further degrade the “night sky” and impact the circadian rhythm of humans and wildlife. 
Setting lighting requirements are best addressed in ordinance. Model ordinances created by the 
International Dark-Sky Association (IDA) and the Illumination Engineering Society (EIS) are 
available for LGUs to consider and adopt. In lieu of existing lighting ordinances, lighting 
requirements can then be addressed during the issuance of a local permit. The permitting process 
can require Photometric Plans for proposed projects with specified performance standards. 
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b. Narrative Description and Background Information 
 
Dark starry nights, like natural landscapes, forests, clean water, wildlife, and unpolluted air are 
valued by residents and communities. Ambient light pollution by man-made light is one of the 
most rapidly increasing alterations to the natural environment (Cinzano et al., 2001). The first 
World Atlas of artificial night sky brightness (seen in figure 1) produced by Cinzano et al 
indicates that all of southern Minnesota is impacted by ambient, night-time light levels.  
 
Ecologists are beginning to research and better understand some of the impacts of artificial night 
lighting. Impacts, such as the deaths of migratory birds around tall lighted structures, are better 
known (Evans-Ogden, 1996). While other more subtle influences of light pollution, such as the 
influence on behavior and impacts to community of ecology of species, are less well recognized 
(Longcore and Rich, 2004 and Buchanan, 1993). Medical research is just starting to link health 
impacts to the disruption of circadian rhythms and sleep deprivation (Stevens et. al, 2004,).  
 
 



 



Figure 1: Artificial Night Sky Brightness of Southern Minnesota, 2001. Based on the data from Cinzano, et. al., 
2001. Overlay of model brightness on Google Maps, downloaded 11/14/2013.  
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Figure 2: Scale of brightness. 



 
Lighting requirements of silica sand projects are partially regulated by State and Federal 
Governments. The Occupational Safety and Health Administration (OSHA) sets standards and 
guidelines for lighting requirements within the workplace. Mining Health and Safety 
Administration (MSHA) regulates the health and safety of workers within a mine. The 
Minnesota Department of Labor and Industry also specifies minimum levels of illumination in 
Minnesota Rule 5205. While proper lighting is considered a safety precaution, light emissions 
from a mine or a facility can significantly alter the local night time landscape. Even though 
federal and state standards and guidelines must be met for silica sand projects, an LGU can 
stipulate outdoor lighting emissions and specifications of a mine site or facility.  
 
A collective issue like night sky brightness requires a collective approach to improve the overall 
quality of a night sky. Please refer to “Additional Resources” near the end of this section for 
internet links to Model Lighting Ordinances (MLO) and more information about state resources 
that are available to communities. 
 
 



c. Potential Impacts as it Relates to Lighting  
 
The use of outdoor lighting is often necessary for adequate nighttime safety and utility, but 
common lighting practices can also interfere with other legitimate public concerns which 
include: 
 



· The increase of sky glow or the brightening of the night sky due to the 
accumulation of lights. 



· Light trespassing onto neighboring properties. 
· Wasted light emissions where it is not needed or intended. 
· Excessive brightness, or glare, which causes visual discomfort and decreased 



visibility. 
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· Unnecessary consumption of energy and resources in the production of wasted 
light. 



· The impact of visible light emissions within the wavelength 500 nanometer or less 
(blue to violet light in the spectrum of visible light) on wildlife and human health. 



o Wildlife impacts include species becoming distracted or attracted to 
artificial light; species being exposed to higher levels of predation; species 
navigational abilities can be disrupted; and species can be induced into 
early breeding due to long artificial days. 



o Human health impacts including disruption of hormone production 
(melatonin) which is linked to insomnia, depression, and cancer 
(Chespesiuk, 2009). 



· While unfiltered LED lighting is energy efficient, it produces more blue-rich light 
than metal halide lights. 



 



 
Figure 3: Glaring lights can distress the eyes. (Photo Source: International Dark-Sky Association) 



 
 
 



d. Recommendations, Standards, Criteria, Considerations 
 



For creating lighting ordinances: 
 
· It is recommended that a community establishes lighting ordinances that can be used to 



determine performance standards for all sources of ambient night-time light. 
o A recommended guide to establish lighting overlay districts is the “Model 



Lighting Ordinance” (MLO) jointly produced by the Illuminating Engineering 
Society (IES) and the International Dark-Sky Association (IDA) in 2011. 



o Lighting Zones defined by the MLO range from 
§ LZ0 – A recommended default zone for wilderness areas, parks, preserves, 



and undeveloped rural areas to 
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§ LZ4 – This pertains to areas of very high ambient lighting levels and may 
be used for extremely unusual installations such as high density 
entertainment districts and heavy industrial uses. 



· Any new development, including silica sand projects, would have to comply with lighting 
performance standards prescribed by Lighting Zones. A majority of silica sand projects 
would fall into LZ1-LZ3. 



 



 
 



For permitting individual silica sand projects, an LGU may want to consider: 
 
· Requiring Photometric Plans as a condition of a local permit, which could include: 



o Pre-construction analysis to assess baseline night sky conditions.  
o Future assessment of light impacts from a silica sand project and consideration of 



impacts from additional sources of light not associated with the project site. 
o Once the plan is approved, any additional new or temporary outdoor lighting with 



exception to emergency lighting must submit a new outdoor lighting plan to 
LGU(s) and receive approval prior to implementation of the revised plan. 



o Plan should include location and limits of outdoor lights and a photometric 
diagram showing predicted maintained lighting levels of proposed lighting 
fixtures. 



 
Standards and criteria for consideration: 
 
· Requiring outdoor lighting with color temperature specifications no greater than 3000K. 
· Requiring full-cutoff outdoor lighting fixtures. 
· Specifying zero percent uplight emissions above 90 degrees for area lighting. 
· Requiring outdoor lighting fixtures that must be aimed, located, and maintained to 



prevent glare. 
· Specifying zero percent “property-line” backlight emissions to prevent light trespass onto 



adjacent properties. 
· Stipulating adaptive lighting controls to dim or extinguish lighting when not needed that 



would reduce wasted light. 
· Encourage use of high-pressure sodium lamps and narrow-spectrum Light Emitting 



Diode (LED) lighting systems when color rendering light is not needed. 
· As with any aspect of permitting, an LGU may need to hire an engineer or lighting 



professional to review and approve projects at the cost of the applicant. 
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Additional Resources 
 
To download the Joint IDA-IES Model Lighting Ordinance (MLO), go to the Illuminating 
Engineering Society website: 
http://www.ies.org/PDF/MLO/MLO_FINAL_June2011.pdf 
 
For additional State support in developing efficient outdoor lighting, contact the MPCA 
GreenStep Cities Program: 



Website:  www.mngreenstep.org 
Phone:  651/757-2594 or 800/657-3864 



 
For more information on the impacts of light pollution, sample ordinances, and approved “Dark-
Sky” lighting, go to the International Dark-Sky Association website:  http://www.darksky.org/ 
 
 
 
References 
 
Buchanan, B. W. 1993, Effects of enhanced lighting on the behavior of nocturnal frogs, Animal 
Behavior. 45: 893-899. 
 
Chepesiuk, R., 2009, “Missing the Dark: Health Effects of Light Pollution, “Environmental 
Health Perspectives. Bol. 117, No 1, January 2009. 
 
Cinzano, P., Falchi, F., and Elvidge C.D., 2001, The first World Atlas of the artificial night sky 
brightness. Monthly Notices of the Royal Astronomical Society, 328, p. 689-707. 
 
Evans-Ogden, L. J. 1996, Collision course: the hazards of lighted structures and windows to 
migrating birds, World Wildlife Fund Canada and the Fatal Light Awareness Program. 46pp. 
 
Longcore, T., and Rich, C. 2004, Ecological light pollution, Frontiers in Ecology and the 
Environment, 2:4, 1991-198. 
 
Monrad, C.K., Benya, J., Crawford, D.J.: Rosemont Copper Project, 2012, Light Pollution 
Mitigation Recommendation Report, January 24, 2012 
 
Stevens, R.G., D.E. Blask, G.C. Brainard, J. Hansen, S.W. Lockley, I. Provencio, M.S. Rea, and 
Reinlib, L., 2004, Meeting Report: The Role of Environmental Lighting and Circadian 
Disruption in Cancer and Other Diseases. Environmental Health Perspectives. Sept 2004; 
115(9): 1357-62. 2007. 
 
Effects of Artificial Lights on Wildlife:  
Http://www.wildlandscpr.org/biblio-notes/effects-artificial-lighting-wildlife. N.p., n.d., Web 4 
Nov. 2013 
 





http://www.ies.org/


http://www.ies.org/


http://www.mngreenstep.org/


http://www.mngreenstep.org/


http://www.darksky.org/


http://www.ncbi.nlm.nih.gov/pubmed/17805428?ordinalpos=1&itool=En%20trezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum


http://www.ncbi.nlm.nih.gov/pubmed/17805428?ordinalpos=1&itool=En%20trezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVDocSum


http://www.wildlandscpr.org/biblio-notes/effects-artificial-lighting-wildlife








DRAFT  December 13, 2013  DRAFT 



 DRAFT DECEMBER 2013 page 78 
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Http://physics.fau.edu/observatory/lightpol-environ.html. N.p., n.d., Web 5 Nov. 2013 
 
Flagstaff Arizona Lighting Regulations: 
http://www.flagstaff.az.gov/DocumentCenter/Home/View/14707 
 
 
 
D.2. Hours of Operation 
 
 



a. Description of Silica Sand Project Concerns 
 
Hours of operation for silica sand projects are best determined on a project by project basis to 
address specific issues of an individual project. Operational hours can also be set in ordinance 
with the option of modifying them as needed within the permitting process. 
 
Setting the hours of operations is one means to mitigate noise impacts, light pollution, and traffic 
issues originating from a project site. Hours of operations could be broken out and specified by 
activity or be all inclusive (all activity is to occur during a specified interval). Typically, for 
mines or facilities with longer operational life-spans and multiple phases of activity, addressing 
hours by activity may make sense. Additionally, LGUs could also adjust hours of operation 
seasonally to compensate for changes in daylight hours and the potential loss of vegetated 
buffers during leaf-off conditions. 
 
 



b. Narrative Description and Background Information  
 
Determining a the hours of operation of a mine, processing, or transload facility is a function of 
many different parameters of a given site: proximity to residences and residential districts, 
residential density, adjacent land use and activities, the placement of processing equipment 
within the mine, width of buffers, height of berms, school bus routes and schedules, type of 
back-up alarms, etc. For projects undergoing environmental review, some of the this information 
needed to make decisions about hours of operations would be addressed in noise and traffic 
impact studies. An LGU could require these studies be performed regardless of whether a project 
meets the thresholds for a formal environmental review, especially if a concern exists with 
proximity of a project to non-conforming land uses. 
 
Additional activities that may be associated with silica sand projects include independently 
operated truck terminals and maintenance facilities. Independent trucking facilities may be 
established to support silica sand transport from mine site to processing facility and/or transload 
sites. These truck facilities may include routinely regulated activities such as equipment fueling, 
lubrication, and washing. A silica sand truck fleet may consist of ten to fifty dedicated trucks. 
The hours of operation will tend to begin before sand facility start-up, and end after specified 
sand facility hours of operations end. This may constitute an extension of specified hours of 
operation that will impact residences and businesses in immediately adjoining areas and on travel 





http://physics.fau.edu/observatory/lightpol-environ.html


http://www.flagstaff.az.gov/DocumentCenter/Home/View/14707
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routes. Ordinances and conditional use permit terms may be designed to limit this extension of 
operating hours. 
 
Specified conditions and ordinances must be specific to link this limitation of operations to the 
intensive operations of the sand mining and processing activities, due to risk of overlap of these 
controls onto other commercial operations and businesses that may be supported by the same 
truck terminal. This would constitute an unintended and unapproved restriction on trade to 
unassociated business activities if the truck terminal is operated by an independent or contracted 
operator, which would in turn be subject to a valid challenge by the impacted parties. 
 
 



c. List of Silica Sand Project Potential Impacts 
 
When determining the hours of operation for silica sand projects and related activities, a number 
of factors should be considered: 
 



· Potential impacts of silica sand projects and independent trucking facilities may 
include: 



o Noise and vibration from engines, wheels and brakes, horns, back-up alarms, 
and communication systems. 



o Light pollution from yard lights in terminal and headlights of trucks. 
o Extension of truck transportation related noise, vibration, and traffic impacts 



beyond plant hours of operation. 
o Route and terminal specific impacts to immediately adjacent residences and 



businesses. 
· Compatibility to adjacent land uses. 
· Results of the Noise Impact Study and Traffic Study. 
· Best and appropriate time for a specific activity associated with the project and life 



span of a project. 
· Special cultural or community characteristics of an area. 
· It is also important to weigh the possible benefits and impacts of concentrating 



mining, processing, or transporting activities to a given timeframe. For example,  
· Limiting hours of operations has the benefits of restricting noise and traffic 



impacts to daylight hours and to times when a percentage of people are presumed 
not to be home.  



· However, restricting hours of production may result in:  
o A larger mine footprint to maintain production rates, 
o A longer lifespan of the mine,  
o A higher density of truck traffic during peak traffic hours, and/or 
o Additional equipment being operated on-site and increased noise. 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
When hours of operations are stipulated within local permitting process, site-specific issues and 
concerns can be better addressed.  
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Recommendations 



· Based on the location and scope of the project and results of various impact studies, 
examples of hours of operations include:  



o Restricted hours (EXAMPLE: 7:00 A.M. to 6:00 P.M., no weekends or 
federal holidays) could be considered when a project is near higher densities 
of population or non-conforming land uses, such as tourist attractions, parks, 
etc.  



o Non-restricted hours (24 hours/7 days a week) could be considered when 
mines are located near compatible land uses, large distances from residential 
dwellings, etc. 



· A LGU may consider further limitations on specific activities that generate additional 
nuisance impacts. Examples of such activities include:  



o BLASTING: For safety considerations, blasting could be limited to daylight 
hours. Another option it to specify hours in which this activity is allowed 
within the permit to mine. Language used in the LeSueur County CUP 
(#29000) of UNIMIN South Mine, Kasota Township and Scott County IUP of 
Great Plains Sands (May 1, 2012):  
All blasting shall be conducted between the hours of 10 AM and 6 PM, 
Monday through Saturday. Every effort possible should be made to limit 
blasts between the hours of 10 AM and 3 PM. No blasting on weekends or 
holidays (holidays should be designated/identified – i.e. federal holidays) 
without County Board prior approval. 



o REMOVAL OF OVERBURDEN: For some mining operations, this activity 
can generate additional noise from heavy equipment. A LGU may want to 
consider restricting the removal of overburden to specified hours within a 
local permit:  i.e. conducted between the hours of 7:00 A.M. and 6:00 P.M., 
except on Sundays and federal holidays. Any modification would require prior 
approval from LGU.  



o BERM CONSTRUCTION: Since this activity occurs near the property line, a 
more restrictive timeframe is recommended: i.e. conducted between the hours 
of 8:00 A.M. and 4:30 P.M., except on Sundays and holidays. Any 
modification would require prior approval from LGU. 



o PROCESSING:  If processing is not enclosed within a structure, an LGU may 
want to limit hours of processing depending on the location of the facility. 



o TRUCKING RATES/LIMITATIONS: Depending on the location of the mine 
and the rate of trucks leaving, an LGU may want to specify in the local permit 
limitations on truck activity: 
§ During hours of school transportation. 
§ During high traffic levels 
§ During inclement weather and poor road conditions and upon 



notification by the LGU 
o ASSOCIATED TRUCKING: Stipulate that truck terminal operations remote 



from the silica sand mining and processing facilities may not begin associated 
truck fleet operations more than one hour before the specified plant hours of 
operation, nor extend more than one hour beyond daily end of specified plant 
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hours of operations. This will not, however, limit movements of individual 
trucks at the terminal for unit maintenance, repositioning, delivery of supplies, 
or the movement of employees and their individual vehicles on, around, or to 
and from the terminal, nor will it apply to established operations of the 
terminal for other customer’s services. 



o MAINTANCE/REPAIR at the MINE SITE: Similar to “Associated 
Trucking”, LGUs could stipulate the hours in which repair and maintenance of 
equipment and heavy machinery is to occur if noise generated from this 
activity has a potential to impact adjacent land uses.  



· It is recommended to develop a grievance process in which neighboring properties 
owners, residents, and other affected persons have the ability to address issues and 
problems stemming from a silica sand project. The grievance process can 
incorporated in the local permit and is applicable to address several operational 
processes addressed in this section. Criteria and considerations to include in a 
grievance process: 



o All grievances are addressed in writing or phone call to the applicant. 
o Require the applicant to keep a log of all grievances they have received. 



If the grievance can be mitigated immediately, then the applicant should 
address the concern. 



o Require the applicant to give regular updates (monthly or quarterly) that 
reports complaints and responses to complaints. LGU could require public 
meetings as a condition of the permit.  
§ Specify that meetings should review all grievances and mitigation 



efforts reported for the month. If the grievance requires further 
consultation from the LGU, specify that the applicant should work 
with the LGU to determine if a violation of federal, state, or local 
regulations has occurred.  



§ Specify that the organization of monthly meeting should be the sole 
responsibility of the applicant. 



§ Monthly outreach meetings should be jointly led by the applicant and a 
representative of an LGU. 



§ Specify that staff time required to prepare for and participate in 
meetings should reimbursed by applicant.  



· Stipulate within the local permit or in ordinance corrective actions, fines, and/or 
temporary revocation of permit may be implemented if an applicant is non-compliant 
on terms specified in permit. 



· Truck terminals remote from the silica sand mining and processing but supporting 
significant and continuing fleet operations for sand transportation should be subject to 
reasonable nuisance mitigation measures specified by the local jurisdiction directly 
associated with the sand transportation fleet activity. This may include but is not 
limited to noise regulation in the form of employee operating protocols to reduce 
truck, horn, and warning device noise; noise barriers at points of close contact 
between facility and neighboring residents or businesses; and light regulation in the 
form of shutters, baffles, or barriers to block direct light impacts from truck 
terminal’s fixed lighting or from truck headlights during hours of darkness. 
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D.3. Reclamation 
 
 



a. Brief Description of Silica Sand Project Concerns 
 
Reclamation serves the interest of the general welfare to control the possible adverse 
environmental effects of mining, to conserve natural resources, and to encourage the planning of 
future land utilization, while promoting good mining practices. The objective of a reclamation 
plan is to produce a landscape that is safe, stable, and compatible with the surrounding landscape 
and final land use. Inadequate mine reclamation may result in undesirable outcomes, often not 
immediately observed, such as the focused infiltration of surface contaminants to groundwater, 
altered water quality in nearby springs and streams, accelerated soil erosion, and the creation of 
physical hazards, such as sinkholes. 
 
 



b. Narrative Description and Background Information 
 
All stakeholders benefit from good mine planning and effective reclamation of a mine site. For 
the general public, reclamation ensures that land disturbances are minimized. In addition, 
reclamation ensures that disturbed land areas are returned to productive use for agriculture, 
forestry, natural environments, recreation, residential, or industrial use as soon as possible. For 
operators, good mine planning promotes efficient mining practices and extraction of a resource. 
For the environment, good mine planning reduces hazards such as water contamination, 
production of dust, loss of topsoil, destruction of fish and wildlife habitat, and promote an 
operation’s environmental sustainability.  
 
To protect groundwater, future land use options require well-thought-out planning. Where 
mining activities remove critical protective geologic materials above an aquifer, post-reclamation 
land uses have the potential to degrade groundwater quality. Agricultural crop production, with 
its inherent use of nutrients and pesticides (and in many cases, animal waste), landfills, and 
manufacturing are land uses of particular concern on reclaimed mining sites. Karst areas in the 
Paleozoic Plateau are particularly susceptible to groundwater contamination; however, the 
removal of protective materials has the potential to impact groundwater quality in the Minnesota 
River Valley as well. 
 
Planning for reclamation and mine closure should occur before the mine opens. Even though a 
reclamation plan is agreed upon, it is important to convey to the applicant the expectation of 
continuous improvement in operating practices and equipment with the goal of increasing 
environmental performance of a mining, processing, or transload facility. Areas of continuous 
improvement include, but not limited to: 
 



· Minimizing the footprint of the development 
· Minimizing the disturbance to sensitive features, the environment, and cultural 



resources. 
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· Maximizing resource extraction 
· Minimizing water use 
· Decreasing dust, noise, and vibration output 
· Improving recovery and processing of soil 
· Maximizing the direct placement of topsoil 
· Increasing rate of progressive reclamation 
· Reducing emissions from equipment, processing facilities, and transload sites 
· Increasing energy efficiency in lighting 
· Minimizing the length of time disturbed lands are unreclaimed. 



 
While there is much technical information presented in this section, the document cannot broadly 
serve as handbook or guide to reclamation. Fortunately, many resources, guides, and handbooks 
dedicated to assisting LGUs with reclamation issues are available, which are listed in 
“References” of this section. Another consideration, the Department of Natural Resource is in 
the process of developing and adopting rules for the reclamation of silica sand mines (MN Law 
2013, Chapter 114, Article 4, Section 105b) which are expected to be completed in 2015. Rule 
development will follow procedures specified by Minnesota Administrative Procedure Act 
(APA), Minnesota Statute Chapter 14. As a result, the adopted reclamation rules that are 
finalized may differ from the information presented in this document. 
 



 
c. List of Silica Sand Project Potential Impacts 



 
A poorly planned mine site has an increased potential to impact the environment and surrounding 
communities in the following ways: 
 



· Lack of mine and reclamation planning can result in larger open mining areas, creation of 
additional sources of dust, increased exposure of ambient dust, negative effect on cultural 
resources, and increase of visual impacts. 



· Improper site drainage has the potential to funnel water to sensitive features, create karst 
features, and impact groundwater. 



· Groundwater contamination from the removal of protective geologic materials. 
· Groundwater contamination from inappropriate land uses on previously mined areas 



where protective geologic materials have been removed. 
· Inadequately managed sites  



o Pose safety hazards to the public. 
o Result in soil loss, have lack of erosion control and increase sediment load to 



nearby streams and lakes. 
o Result in the introduction or spread of invasive species. 



· Withholding all reclamation until the end of the mine’s life can result in: 
o Deteriorated and less fertile soils that have been stockpiled over time.  
o More expensive and longer establishment of revegetation. 
o Lack of reclamation segments and test plots for revegetation 
o Higher financial assurance and liability.  
o Increased likelihood of infestations of invasive species. 
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d. Recommendations, Standards, Criteria, Considerations  
 
The following standards and criteria have been partially derived or modified from Wisconsin 
Admin Code NR135, Minnesota DNR Sand and Gravel Reclamation Handbook, Alberta, 
Canada- A Users Guide to Pit and Quarry Reclamation in Alberta, and Washington DNR Best 
Management Practices for Reclaiming Surface Mines in Washington and Oregon.  
 
Examples of reclamation performance standards that could be included in ordinance are: 
 



· Silica sand reclamation shall be conducted, to the extent practicable, to minimize the 
disturbed area by mining and to provide for reclamation of portions of the site while 
mining continues on other portions of the mine site. 



· The mine site shall be restored, to the extent practicable, to a condition at least as suitable 
as that which existed before the lands were affected by silica sand mining operations. 



· Reclamation of silica sand mines shall comply with any other applicable federal, state, 
and local laws including those related to environmental protection, zoning, and land use 
controls. 



· A silica sand mine site shall be reclaimed in a manner that does not cause a permanent 
lowering of the water table and result in adverse effects on surface waters or significant 
reduction in the quantity of groundwater reasonably available for future users of 
groundwater. 



· Reclamation of a silica sand mine shall be conducted in a manner which does not 
negatively impact groundwater quality as regulated by federal, state, or local law. 



· Intermittent mining may be conducted provided that the possibility of intermittent 
cessation of operations is addressed in an operator's reclamation permit, no 
environmental pollution or erosion of sediments is occurring, and financial assurance for 
reclamation is maintained covering all remaining portions of the site that have been 
affected by silica sand mining and that have not been reclaimed. 



· During reclamation, landforms shall be designed and constructed to complement nearby 
natural terrain, minimize adverse water quality and quantity effects on receiving waters, 
enhance the survival and propagation of vegetation, be structurally sound, control 
erosion, promote early completion and progressive reclamation, and encourage the 
prompt conversion from mining to an approved subsequent use. 



 
Paleozoic Plateau 



· Flow of water shall be managed during mine development and reclamation activities so 
not to accelerate the development of karst and other secondary porosity features in the 
underlying bedrock materials. 



 
 
Requirements for Mine and Reclamation Plans: The following information is recommended 
to be included in mine and reclamation plans submitted to an LGU. Some information may 
already be required in other portions of a local permit, water management plans, and state 
required permits. 
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(1) Applicant Information 
· A brief description of the general location and nature of the silica sand project.  
· A legal description of the property on which the silica sand project is located or proposed, 



including the parcel(s) identification numbers.  
· The names, addresses, telephone numbers, and email addresses of all persons or 



organizations who are owners of the property on which the silica sand project is located.  
· If the property is being leased, the names, addresses, telephone numbers, and email 



addresses of all persons or organizations who are lessors of the property on which the 
silica sand project is located.  



· If the project operation is being managed by a third-party company or organization that is 
not the owner or lessor, the name, addresses, telephone numbers, and email addresses of 
the all persons or organizations responsible for operating the mine and/or facility in the 
project area.  



· Stipulate that an LGU must be notified 120 days in advance of any changes in status of 
owner, lessor, and/or operator and pursuant of financial assurance agreements. 



 
(2) Assessment of Pre-mining Conditions: The applicant should describe the pre-mining 
conditions of the site and adjacent to the site, which includes: 
· Description and map of current land use within and ½ mile adjacent to project area. 
· Assess and provide a map indicating groundwater elevation, hydrologic gradient, and 



groundwater flow direction for the project area and other additional information specified 
in the “Groundwater Monitoring Plan – Site Characterization” section.  



· Provide maps and cross-section of pre-mining conditions as they currently exist in the 
project area: 



o Size 10-20 acres, not less than 1” = 100’ 
o Size of 20-80 acres, not less than 1”= 200’ 
o Size of >80 acres, ~ 1” = 400’ or scale that is determined to be most appropriated. 



· Cross-sections that adequately characterized the geologic variability of overburden and 
deposit thickness, geologic composition of the deposit, contacts between geologically 
distinct material and the approximate groundwater elevation as determined by 
hydrogeological investigations. 



· Conduct a field assessment to determine topsoil thickness of both A and B horizons. 
Display this information on a site map overlaying topsoil units using Natural Resource 
Conservation Service (NRCS) soil data. Make special note where topsoil is less than 1 
foot to C horizon.  



· Map indicating ownership within and ½ mile adjacent to the project area. 
· Map of all structures within and adjacent up to ½ mile adjacent to the project area and the 



purpose for which each structure is used, including buildings, pipelines, cables, railroads, 
and power lines. 



· Map of existing roads within project area. 
· Map of previous excavations in the project area. 
· A list and description of known or inferred cultural resources within a project area. 
· Contours within the project area at intervals no larger than two (2) feet. 
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· Map and description of a pre-mining vegetation and wildlife survey. Survey should 
indicate percent of grass basal cover, native vegetation cover, invasive species cover, 
rock cover, etc. Identify native and invasive species, diversity of plant and wildlife. The 
applicant should describe data collection methods and provide photos of transects. This 
baseline data on the existing plant community can be used in part to establish criteria for 
release of financial assurance. 
 



Paleozoic Plateau 
· Indicate the location of the site and if it is within 1 mile of a designated trout stream or 



class 2A waters and subject to additional permitted authorized by Minn. Stat, section 
103G.217 and would require an issuance of a Trout Stream Setback permit from the 
DNR. 



· Location of all seeps, springs, sinkholes, and other karst features within 1 mile of the 
mine site (as recommended in the Considerations for Setbacks – Trout Stream and Class 
2A section). 



· Since this region is an ecologically sensitive region, LGUs may want to require Natural 
Heritage Reviews be done on all projects regardless of size in order to assess the project’s 
potential to negatively impact any state-listed species or other rare features. 



 
(3) Mine Planning:  During the lifetime of the mine, the applicant should provide the information 
about the logical sequencing of a mine. 



· Describe the projected life of the operations including beginning and ending of operations 
and any phases or stages. Indicate on a map the proposed sequence of mining the deposit 
and display the following information: 



o Permitted area of the mine (shape, size, and depth of mine), including boundaries 
of the areas that will be disturbed by mining, setback boundaries that apply to the 
silica sand project, all permanent boundary markers, and location of buffers, 
berms, fences, and gated mine entrance.  



o Location of proposed access roads and rail road spurs to be built in conjunction 
with the silica sand mining operation. 



o Numbered segments and the direction and sequence of mining. 
o Soil storage areas and sequence of stripping, storing, and replacement of 



overburden on mined segments. If topsoil to the C horizon is less than 1 foot over 
a significant area of the mine, stipulate that both A and B horizons may be 
stockpiled together. Mine sites where A and B soil horizons are greater than 1 
foot, it may be desirable to keep distinguishable soil horizons in separate piles and 
reclaim in the original soil sequence. 



o Location of operation plant, processing areas, transload sites and related 
infrastructure.  



o Location of wells, water pipes, and settling ponds. 
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Figure 4. Example of map showing sequence of mining 



 



 
 
 



Figure 4. A number of structures and mine features are associated with typical non-metallic mining operations: the 
mine pit, topsoil storage, overburden storage, product stockpiles, berms, mine entrance, processing facilities, 
ponds, and weigh station (Alberta Land Conservation, Pit and Quarries, Reclamation in Alberta). 
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· Negotiate berm height with respect to visual impacts to nearby residences and stipulate 
that berms are to be maintained and kept free of invasive species. 



· For visual and noise impacts reduction, describe how the existing topography and site 
characteristics of the mine will be maximized, i.e.: 



o Storage of overburden in berms along the site, plant vegetation on berms to 
reduce noise and dust eemissions. 



o Plant vegetation (such as trees, shrubs, and native grasses) well ahead of mining 
to maximize time of establishment. 



o Place loud stationary equipment, such as the crusher, in an excavated area below 
the surrounding terrain. 



· Describe how the equipment will to be used in excavating and processing of silica sand.  
· Describe the use of flocculants, range of potential consumption/use of flocculants.  
· Provide estimates for the following: 



o The volume to be mined in each phase of mining.  
o Volume of waste products (processed sand) used in reclamation. A LGU should 



specify if off-site silica sand is allowable to use in reclamation.  
o Volume of overburden and topsoil to be used in reclamation. 



· Describe the methods that will be used at the cessation of seasonal operations to stabilize 
slopes from erosion, prevent topsoil from erosion, and prevent the establishment of 
invasive species. 



· Describe how invasive species and weeds will be managed on the entire site including 
stockpiles, berms, and road shoulders. 



· Describe how silica sand tracked out from site, spilled on to rail road, and/or any other 
unintentional dispersion of sand will be removed. 



 
(4) Interim Reclamation:  Mines may experience a period inactivity for a number of reasons, 
such as downturns in market or changes of ownership. Also, portions of the mine may become 
inactive, like an unused stockpile or working face. Setting conditions within the local permit to 
address interim reclamation during suspension of mining is important in controlling dust, 
invasive species, as well as storm water run-off. Conditions may include: 



· Describing methods used to stabilize slopes with earthwork and use of using fast-growing 
vegetation, such as cereal grains, that establish quickly. 



· Set and define durations of inactivity (i.e. one year for a mine, two years for an 
unused/unmodified stockpile) before reclamation activities need to be implemented. 



· Topsoil should not be moved for interim reclamation purposes due to the significant loss 
of soil each time it is moved. 



 
(5) Final Land Use and Proposed Reclamation:   



· Describe proposed reclamation including final slopes, high wall reduction, benching, 
terracing, and other slope stabilization. 



· Provide map showing location of anticipated topography, water impoundments, and 
artificial lakes. The topographic interval for maps can be specified (i.e. 2 foot contour 
intervals). The final topography should take into consideration of stormwater runoff and 
prevention of stormwater contaminants from the entering site. 
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· Provide information about the location of surface structures, roads, and related facilities 
to remain on the site after reclamation. 



· Describe the methods proposed for the disposal or reclamation of oversized and 
undersized material. Stipulate if sand processed with polyacrylamide-based and/or poly- 
diallyldimenthylammonium chloride based flocculants are acceptable reclamation 
material. 



· Describe short-term and potentially long-term maintenance needed to support 
reclamation. 



· Stipulate that the preferred seed sources for reclamation should be local and sourced from 
the Minnesota State Approved Seed Mix that has been approved by Mn/DOT, BWSR, 
and the DNR. Selection of seed should not require regular or seasonal applications of 
nutrients or pesticides.  



· Stipulate that the placement of overburden and soil should be placed in original 
stratigraphic sequence. 



· Criteria for assessing when reclamation is complete and financial assurance may be 
released: 



o Percent cover of an area that is covered, shaded or intercepted by desired 
vegetation. A performance standard to use may be 90% cover averaged over the 
site at 90% statistical confidence level. Measurement of revegetation should 
correspond with peak vegetative growth, which is usually in August. 



o Diversity of species can also be predictor of the long-term stability of a plant 
community. 



o Quantified survivorship of tree plantings success. 
o For wetlands restoration, an evaluation measuring species frequency of 



occurrence and density and percent cover along transects. 
o Elimination of high walls, cut slopes, and/or topographic depression on the site, 



unless otherwise approved. 
· Financial Assurance is released when goals specified by the reclamation plan are met and 



the LGU is satisfied the mine site is reclaimed to a stable, self-sustaining condition. 
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D.4. Financial Assurance  
 
 



a. Description of Silica Sand Project Concerns 
 
The purpose of requiring financial assurance is to ensure that the LGU has access to funds to 
implement closure of a mining operation if the operator (permit holder) is unable to fully 
complete reclamation and closure of the mine lands and surrounding lands affected by mining 
activities. In this way the general public will not bear the cost of reclaiming and fully closing an 
abandoned mine site. It is to be used only in the case that the operator/permit holder is no longer 
able to complete the reclamation of the site. Any progressive reclamation, reclamation or closure 
activities would be conducted as needed and paid for by the operator.  
 
In terms of silica sand projects, the potential financial impacts of closing a mine site depends on 
the size of the mine and the scope of the project. Currently, silica sand projects range from a 
single, small acreage mine site, to a collection of several small mine sites, to greater than 1000 
acre project site with processing and transload facilities. 
 
 



b. Narrative Description and Background Information 
 
Financial assurance guarantees that funds will be available for an LGU to implement the 
reclamation plan of a mine site in the event of abandonment of a mine site or facility, temporary 
or permanent closure of a mine site, or the unsuccessful reclamation of mine areas which do not 
meet the specified reclamation performance standards specified within the reclamation plan. The 
calculated cost of site closure at any given time should be enough to close the site at that time. 
The amount should be modified as the site changes over time and adjusted annually. That plan 
and associated financial assurance mechanism is called the contingency reclamation plan. 
Financial assurance can be supplemented (increased) to include any corrective actions resulting 
from non-compliance with design and operating criteria of the permitted activity. 
 
 



c. List of silica Sand Project Potential Impacts 
 
The impacts of not requiring financial assurance include: 
 



· Leaving an open and unreclaimed mine site may be unsafe to the general public.  
· The financial burden of reclaiming abandoned mine sites falling onto the county or 



township. 
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d. Recommendations, Standards, Criteria, Considerations 
 
The State has well-developed information for financial assurance that is applied to other 
extractive or landscape altering industries such as iron mining, non-ferrous mining, and solid 
waste disposal facilities. These tools can also be applied to the varying range of silica sand 
projects across the state. The criteria/suggestions for financial assurance are addressed in this 
section in three components: 
  



(1) Financial Assurance Mechanisms 
 (2) Items to Consider When Calculating Financial Assurance 
 (3) Managing Financial Assurance 
 
 
(1) FINANCIAL ASSURANCE MECHANISMS: The Minnesota Pollution Control Agency 
(MPCA) wrote rules, adopted in 2010, specifying financial assurance mechanisms for solid 
waste disposal facilities (MN Rules, Chapter 7035). These rules were developed in consultation 
with an advisory committee that included a representative of the DNR and were partially based 
upon experience of implementing financial assurance for large-scale mining operations.  
 
Rules were also designed to be implemented by LGUs that regulate landfills (Minn. R. Ch. 
7035.2705 – 7035.5000). These rules are a useful financial assistance tool for local regulatory 
authorities because specific contract language, calculation tools, and suggested processes that 
can be used by LGUs. Summaries of financial assurance mechanisms modified from Solid Waste 
Financial Assurance (W-SW3-25; Minnesota Pollution Control Agency published document) are 
described below. Specific language for these mechanisms can be found in Minnesota Rules, 
Chapter 7035. 
 



· TRUST FUNDS (Minn. R. Ch. 7035.2805): A trust can be set up, with the LGU or LGU 
named as the beneficiary, through a trust agreement. An independent trustee manages the 
reserve funds and has the authority to engage in trust operations. Applicants must make 
monthly payments into the fund until it equal the sum of the current cost estimates and is 
considered fully funded. The rule provides a method for calculating the monthly payment 
amount. 
 



· DEDICATED LONG-TERM CARE TRUST FUNDS (Minn. R. Ch. 7035.2720): This is 
a special kind of trust fund that may be used only by public sector applicants. The 
elements are similar to those of the trust fund described above except the trustee, under a 
dedicated fund, is a local government official and the trust set up is a part of the 
municipal treasury. The dedicated trust fund is set up by a resolution enacted by the 
appropriate local governmental unit such as a city council or county board. 
 



· SURETY BOND GUARENTEEING PAYMENT INTO A TRUST FUND (Minn. R. Ch. 
7035.2725): A surety bond is a contract which assures that if the applicant fails to 
establish a trust fund before beginning final site closure, the surety will deposit the 
required amount (the penal sum of the bond which must equal current cost estimates) into 
the trust account before final site closure. A surety bond has no expiration date. 





http://www.pca.state.mn.us/index.php/view-document.html?gid=12790


https://www.revisor.mn.gov/rules/?id=7035.2805


https://www.revisor.mn.gov/rules/?id=7035.2720


https://www.revisor.mn.gov/rules/?id=7035.2725


https://www.revisor.mn.gov/rules/?id=7035.2725
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· SURETY BOND GUARANTEEING PERFORMANCE (Minn. R. Ch. 7035.2735): This 



bond has basic provisions similar to the payment guarantee bond, but makes a different 
guaranty. The surety, in this case, guarantees that the applicant will perform closure, 
postclosure care, and corrective action activities in accordance with appropriate plans and 
LGU orders. If the applicant does not perform as required, the surety promises to deposit 
the required funds into a standby trust. 
 



· LETTER OF CREDIT (Minn. R. Ch. 7035.2745): A letter of credit extends the credit of 
the issuing bank or institution to the LGU, on behalf of the applicant. The LGU may draw 
on the credit if the applicant fails to perform required closure, postclosure care, or 
corrective action work. The letter of credit is issued equal to the sum of the current cost 
estimates. It should be irrevocable and must be issued for at least one year. It should be 
non-expiring and extended automatically from year to year unless the lender gives the 
LGU prior notice of intent not to renew it. A standby trust fund must also be established 
with a letter or credit. 
 



· STANDBY TRUST (Minn. R. Ch. 7035.2705): If an applicant provides a surety bond, a 
letter of credit, or self-insurance as financial assurance, the applicant must also establish a 
“standby” trust account that receives payment from either the surety or the bank which 
issues the letter of credit. Payment would be made into the standby trust account if the 
applicant fails to perform as promised or before final closure operations begin. 
 
 



(2) ITEMS TO CONSIDER WHEN CALCULATING FINANCIAL ASSURANCE: The 
following list identifies some activities associated with reclaiming a mine site. This list is not 
exhaustive but gives a framework of discussion for an applicant and an LGU to review tasks 
required for the reclamation of mine lands.  
 
The calculation of the financial assurance is dependent upon the size and scope of the mining 
activity. The calculation should be based upon current dollar value at the time of the estimate and 
the cost to the LGU of administering and hiring a third party to conduct corrective action and 
reclamation activities. No salvage value attributed to the sale of stockpiles, waste, facility 
structures, equipment, land or other assets should be used for estimating purposes. For each item, 
the applicant should consider the cost per unit (i.e. disturbed acres of land) and the number of 
units to determine the final amount. 
 



· REMOVAL OF BUILDINGS and INFRASTRUCTURE: Activities necessary to remove 
and properly dispose of permanent structures, roads, utilities, equipment, etc. 
 



· GRADING AND REGRADING: Activities necessary to ensure soil and slope 
stabilization. This would include the cost of erosion control materials, fill materials, 
equipment and labor. 
 





https://www.revisor.mn.gov/rules/?id=7035.2735


https://www.revisor.mn.gov/rules/?id=7035.2745


https://www.revisor.mn.gov/rules/?id=7035.2805
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· TOPSOIL: Activities and funds necessary to redistribute, purchase, apply, and amend 
topsoil to a thickness specified within the reclamation plan, including the cost of 
equipment and labor. 



 
· REVEGETATION and SEEDING: Activities and funds necessary to transplant and seed 



the site to performance standards specified within the reclamation site, including the cost 
of equipment and labor. 



 
· VEGETATION STABILIZATION: The cost of mulching, netting or other stabilization 



materials, equipment, amendments, and labor. 
 
· SHORT-TERM SITE MAINTENANCE: Covers a period of time until the mine meets 



interim reclamation performance standards as determined from reclamation plan. This 
may include costs for additional seeding, sloping, and regrading slopes (i.e. repair 
damaged areas; improve poorly performing areas) as well as the costs for equipment and 
labor. 



 
· LONG-TERM SITE MAINTENANCE: Covers periods of time between first interim 



reclamation until the site is deemed to meet final reclamation performance standards. 
This would coincide with when the financial assurance may be returned. Depending on 
the reclamation plan, costs for additional seeding, vegetation, equipment and labor may 
be needed to sustain the site. 
 
 



(3) MANAGING FINANCIAL ASSURANCE: Financial assurances should ensure a source of 
funds for LGUs if the applicant fails to perform reclamation activities including closure and 
postclosure maintenance needed if operations cease as well as corrective actions as required by 
LGUs if noncompliance with design and operation criteria in the permit occurs.  
 



General criteria for financial assurance include: 
 



· Assurance of funds sufficient to cover cost estimated reclamation and corrective 
action cost estimates; 



· Assurance that the funds will be available and made payable to the LGU when 
needed; 



· Assurance that the funds will be fully valid, binding, and enforceable under state and 
federal law; 



· Assurance that the funds will not be dischargeable through bankruptcy, and 
· All terms and conditions of the financial assurance must be approved by the LGU. 



The LGU, in evaluating financial assurance, should use individuals with documented 
experience in the analysis. The reasonable cost of the evaluation shall be paid by the 
applicant. 



 
Financial assurance in the amount equal to the estimated contingency reclamation cost: 
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· Should be submitted to the LGU for approval before the issuance of a permit to mine 
and before granting an amendment to the permit 



· Continuously maintained by the applicant 
· Adjusted annually for the following reasons 



o If the new cost estimate is approved and is greater than the amount of the existing 
financial assurance, the applicant provides additional financial assurance in an 
amount equal to the increase; or 



o If the new cost estimate is approved and is less than the amount of existing 
financial assurance, the applicant can be released from maintaining financial 
assurance in an amount equal to the decrease. 



o Yearly update of cost estimate. 
 



Financial assurance can be made available to the LGU when the operator is not in 
compliance with either the contingency reclamation plan or the corrective action plan. 
 
· A LGU would need to develop a procedural process of commencement, for example:  



o Serving an order to forfeit the financial assurance on the person, institution, or 
trustee holding the financial assurance; and 



o Serving a notice of measures required to correct the situation and the time 
available for correction on the applicant. 



· If conditions that provided grounds for the order are corrected within a period established 
by the LGU and if measures approved by the LGU are taken to ensure that the conditions 
do not recur, the order can be canceled. 



· If the conditions that provided grounds for the order are not corrected, the LGU can 
proceed with accessing and expending the funds provided by this part to implement the 
contingency reclamation or corrective action plans. 
 



Financial assurance may be canceled by the applicant, on approval of the LGU, only after it 
is replaced by an alternate mechanism or after the applicant is released from the financial 
assurance when: 



 
· An operator/applicant substitutes alternative financial assurance;  
· The LGU determines all reclamation activities have been completed according to the 



reclamation plan; 
· Conditions necessitating postclosure maintenance no longer exist and are not likely to 



recur, and  
· Any corrective actions have been successfully accomplished. 



 
 
The applicant must ensure that the provider of financial assurance gives the LGU notice on the 
order of 120 days prior to cancellation of the financial assurance mechanism. Upon receipt of 
this notice, the LGU initiates a proceeding to access the financial assurance. That process could 
be halted if acceptable financial assurance is reestablished. 
 
If the mine or facility changes ownership, the new applicant must be in compliance with the 
requirements set in financial assurance ordinance/conditional use permit before the permit is 
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transferred. Only after the new owner re-establishes their new financial assurance mechanism 
and it is approved may the former applicant be released from their requirements. 
 
If there is a failure to comply with the specified criteria, an LGU may deny, suspend, revoke, or 
modify the permit to mine. 
 
 



References 
 
Minnesota Statutes, Chapter 93.44 to 93.51: https://www.revisor.mn.gov/statutes/?id=93 
Minnesota Rules, Chapter 7035, Solid Waste: https://www.revisor.mn.gov/rules/?id=7035 
Minnesota Rules, Chapter 6130 (ferrous): https://www.revisor.mn.gov/rules/?id=6130 
Minnesota Rules, Chapter 6132 (non-ferrous): https://www.revisor.mn.gov/rules/?id=6132 
MPCA Solid Waste Financial Assurance Document 3.25, April 2003:  
http://www.pca.state.mn.us/index.php/view-document.html?gid=12790 
 
 
 
D.5. Blasting and Blast Plan Requirements 
 
 



a. Brief Description of Silica Sand Project Concerns 
 
Sandstone deposits vary in terms of how well individual sand grains are cemented together. For 
moderately to well-cemented sandstone deposits, blasting may be required to break up and 
access a deposit. 
 
 



b. Narrative Description and Background Information  
 
The regulatory oversight of non-metallic blasting in Minnesota is the purview of an LGU. Since 
Minnesota is one of a few non-coal producing states, federal standards developed by the Office 
of Service Mining and Reclamation and Enforcement (OSM) are not applied within the state. 
Therefore, federal jurisdiction in Minnesota is limited to confines of the mine and overseen by 
Mining Safety and Health Administration (MSHA). MSHA regulations are specific to the 
storage, transportation, and use of explosives (30 C.F.R §56.61-56.63) and do not regulate the 
blasting activity itself. However, OSM does have very well-developed blasting performance 
standards based on continuous research and development for regulation of the coal industry. 
Portions of the federal blasting standards are commonly adapted by LGUs via ordinance (Dunn 
County, WI Blasting Ordinance) or addressed in Conditional Use Permits (Le Sueur County 
CUP #29000 for Unimin Kasota Mine).  
 





https://www.revisor.mn.gov/statutes/?id=93


https://www.revisor.mn.gov/rules/?id=7035.2750


https://www.revisor.mn.gov/rules/?id=6130


https://www.revisor.mn.gov/rules/?id=6132


http://www.pca.state.mn.us/index.php/view-document.html?gid=12790


http://www.pca.state.mn.us/index.php/view-document.html?gid=12790
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At the state level, the State Fire Marshal, which is a division within the Minnesota Department of 
Public Safety, issues licenses and permits (MN Statute 229F.73 and 299F.74) “for persons who 
manufacture, assemble, warehouse or store explosives or blasting agents as well as those possess 
explosives or blasting agents.” The state also regulates blasting for ferrous and non-ferrous 
mining. The Department of Natural Resources (DNR) has rules for blasting standards to regulate 
metallic mining (MN Rule 6132.2900). Although these standards do not apply to non-metallic 
mining, they are commonly adopted by LGUs regulating aggregate and silica sand quarries.  
 
LGUs have the authority to regulate and monitor blasting activity for non-metallic mining. The 
designated approval authority may impose additional restriction or conditions as it deems 
necessary to protect the public interest.  
 
Impacts of blasting to nearby structures is dependent upon many site-specific, geologic factors, 
such as the density of the rock, the type of overburden (material that needs to be stripped away to 
access a deposit), the presence and thickness of unconsolidated overburden, and the direction of 
the blast. Therefore, each site where blasting is occurring should require a site-specific blasting 
plan and monitoring plan.  
 
In a survey sent out to LGUs that host or have silica sand resources, 93% of the respondents said 
“yes” to the question ‘does you jurisdiction host or expect to host mining activity that requires 
blasting.’ Within this section, information, protocols and specifications that can applied to 



Figure 5. Map of the United States of America showing the regulatory authority of the Office of Surface Mining 
Reclamation and Enforcement (OSM). 
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blasting activities are addressed, which consist of a compilation of protocols developed by 
LGUs, state rules, and federal guidance documents, and the Code of Federal Rules (C.F.R). 
 
 



c. List of Silica Sand Project Potential Impacts 
 
Blasting could present serious risk to human health and safety, damage to property, as well as the 
risk to groundwater contamination. Over the past 100 years, the federal government has 
developed safety protocols that improved the reliability and safety of blasting methodologies. 
With that said, some risks and impacts associated with blasting include:  
 



· Inadequate blast area security and pre-blasting notification can pose a safety 
threat to the public. 



· Vibration through the air (overpressure/air blast): a shock wave caused by 
blasting that is over and above atmospheric pressure. Air blasts are measured in 
wave frequencies (Hz) and with sound (dB). Air blasts from mining activity have 
the potential to rattle and break windows. 



· Vibration through the earth (ground vibration): elastic waves that propagate 
through the ground. Ground vibrations are measured in wave frequencies hertz 
(Hz). Ground vibrations from mining activity have the potential to crack walls, 
crack foundations of structures, and detrimental impact historical buildings and 
structures. 



· Ground vibrations have greater potential impacts in areas with thicker 
unconsolidated sediment and in older houses that have plaster walls. 



· Potential to contaminate groundwater by the release of nitrates. A widely used 
industrial blasting agent is ammonia nitrate/fuel oil (ANFO). ANFO quickly 
dissolves in water leaching ammonium and nitrate to groundwater as it dissolves 
in the blast hole. 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
The intent of this section is not to review safety protocols that are implemented within a mine 
and regulated by MSHA, but to give tools for LGUs to consider for mitigating and monitoring 
the potential impacts of blasting that occur outside the mine site boundary. In terms of 
geographic region, , extra precaution is needed in the Minnesota River Valley where thickness of 
unconsolidated sediment is generally greater than in the Paleozoic Plateau and ground vibrations 
may travel farther (Siskind, et. al., 1980). 
 
(1) Application to Blast: A LGU can require an application for a permit to blast within the 
applicable jurisdiction. This application would have to apply to all blasting activity that includes 
but is not limited to the construction, placement or erection of a structure; operations of non-
metallic mine; and the demolition of buildings or other structures. 
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· Application for a permit to blast should require (1) an individual who holds a valid 
blaster’s license issued by the Minnesota State Fire Marshall or comparable licensure 
through another state, and (2) submission by and issuance to a lasting business entity. 



· Application for a blasting permit may include the following information: 
o Applicant name including individuals of a partnership, and officers of a 



corporation including a limited liability corporation, license number, address, 
contact phone numbers, and email address of the applicant. 



o A statement (devised by the LGU) and signature indicating acceptance of 
responsibility for blasting activity, by an individual who holds a valid blaster’s 
license issued by the Minnesota State Fire Marshall with the proper classification. 
Name, address, license number, contact phone numbers, and email address of the 
blaster in charge of the blast, if different from the applicant. 



o Name, address, contact phone numbers, and email address of any person (agent or 
employee) in charge of the operation who will respond to inquiries by the LGU. 



o A map showing the location of the blasting site including the location of all the 
buildings located within ½ mile of the controlled blasting site, names, addresses, 
and contact information of owners of those buildings. 



· The LGU would have to establish a procedure to process applicants which could include, 
but not limited to: 



o A process of application review to determine completeness and compliance with 
existing permit or ordinance. 



o A process of approval/denial through a department, commission, or board. 
o Development a fee structure or application fee. 



 
 
(2) Pre-blast Survey: Is a record on paper, video, or a unalterable electronic file to document the 
condition of a dwelling, structure, or water well within a specified radius of the blasting before 
the commencement of blasting activity. It is recommended that ordinance or a local permit 
includes language specifying protocols for pre-blasting surveys such as: 



· The survey is to be completed by a third party consultant and available to the 
landowner upon request. 



· At least 30 days before initiation of blasting, the operator should notify neighbors 
within ½ mile of the blast by using reasonable efforts. 



· Written notification by the company should indicate that, upon written request, the 
mine company will perform a pre-blasting survey. The notification will indicate that 
no survey will be completed unless the resident and/or landowner makes a written 
request for the pre-blast survey and a water quality test for existing wells to the LGU. 



· Survey is to include inspection of the baseline condition of a house or structure, 
including assessments of both the interior and exterior condition of a structure, 
condition of a water well, and water well testing (see Water Quality Standards 
Section, Sample Collection and Analysis Subsection for private well monitoring 
standards). 



· The survey and water well testing should be completed at the expense of the mine 
company. 
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· The goal of the survey is to record the baseline condition of a house or structure, 
including assessments of both the interior and exterior condition of a structure, and 
establish water quality issues. 



· The resident of owner can request a copy of the survey and well test at any time. The 
company has 72 hours to provide the pre-blasting survey results upon request. 



 
(3) Notification Standards: Is a process to notify neighbors, residents, and landowners within a 
specified radius around a blast site. Parameters that could be included in standards for blasting 
notification include but limited to: 



· Time at which to notify residents and neighbors of initial blasting activities. Common 
practice requires a 30 day notice (OSM Blasting Performance Standards, 30 Code of 
Federal Regulations). 



· Notify county, township, residents and neighbors of subsequent blasting activities 
within 72 hours of blast.  



· Determination of reasonable efforts of notification. Reasonable efforts can include a 
written notice, phone call, email, or verbally in person. 



· Whenever blasting is being conducted within the vicinity 1/2 mile of gas, electric, 
water, fire alarm, telephone, telegraph, or steam utilities, these utility companies shall 
be notified no less than 72 hours prior to commencing blasting. 



 
(4) Blasting Standards: can be modified to reflect the conditions specific to the jurisdiction. The 
language below can be modified to be incorporated into ordinance or local permit. 



· Operator will use all industry standard measures to control fly rock with the intent 
that fly rock not leave the mine property. 



· Prior to any blasting event at the excavation and mining site, the mining operation 
will give notice of the impending blasting event by displaying a fluorescent flag and 
legible sign within 100 feet of all public roads bordering the blasting site. 



· Use of a distinctive warning signal should be sounded by horn immediately prior to 
blasting event. 



· ANFO should not be used in blastholes with standing water in the bottom.  
· No blast peak particle velocity (PPV) of ground vibration should exceed levels from 



0.50 to 2.0 inch per second.  
· No blast peak particle velocity of ground vibration should exceed 0.03 inch per 



second for a registered, historical building or structure. 
· Air blast should not exceed the maximum limits specified by OSM (30 C.F.R) at the 



location of any dwelling, public building, historic structure, school, church, or 
community or institutional building outside of the project boundary (see table below): 
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(5) Blasting plans, logs and monitoring: Is a tool to record details associated with a blasting 
event. Logs can be used to help mitigate issues associated with a blast.  



· Require blasting plans to be prepared as a condition of the local permit. 
· Require modifications of  the blasting plan to be reviewed and approved by the LGU 



to address safety and public concerns.  
· Hire a third party reviewer to analyze the competency of plans and blasting proposals. 



Cost of review can be charged to the company. 
· Require companies to prepare blasting logs to record each blasting event that is 



maintained for a period not less than 5 years after a blasting event.  
· Copies of every blasting log shall be given to the LGU within 5 working days of a 



blast. 
· Information to record in a blasting log includes: 



o Name, signature, and license number of the blaster in charge of the blast 
o Specific blast location, including address, bench and station number if applicable 
o Type of blasting operation 
o Date and time of the blast 
o Meteorological conditions, including temperature inversions, wind speed, and 



directions as can be determined from the United States Weather Bureau, and 
ground-based observations 



o Diagram of the blast layout and the delay pattern 
o Number of holes 
o Hole depth and diameter 
o Spacing of holes 
o Burden 
o Maximum holes per delay 
o Maximum pounds of explosives per delay 
o Number, type and length of stemming used between decks 
o Total pounds and type of explosives per each delay  
o Distance to nearest inhabited building not owned by the applicant 
o Type of initiation used 
o Seismographic and airblast records, which shall include all of the following: 



§ Type of instrument and last laboratory calibration date. 
§ Maps of the exact location of monitoring instrument(s)  
§ Records of the date, time, and distance from the blast. 
§ Name of the person and firm taking the reading. 
§ Trigger levels for ground and air vibrations 
§ The vibration and airblast levels recorded. 



o Particle velocity should be recorded in three mutually perpendicular directions. 
· In the event that seismograph monitoring exceeds standards identified in either the 



Blast Plan or local permit, the company will notify the LGU(s) within 5 working days 
· Seismic data gathered for each blasting event shall be witnessed, reviewed, analyzed 



for compliance parameters, and signed by applicant’s blaster. If upon such review, the 
data indicate a violation, then corrective actions shall be taken such as reducing 
blasting charge/delay or other measures as deemed necessary to assure vibration 
compliance at the prescribed boundaries. 
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· Water Resource Management Plan should address potential nitrate contamination due 
to blasting. 
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D.6. Inspections 
 
 



a. Description of Silica Sand Project Concerns 
 
Inspections of a silica mine, processing facility, or transload facility helps enforce and monitor 
compliance of conditions specified within a local permit. 
 
  



b. Narrative Description and Background Information 
 
As mentioned in other Operations sections, the Mining Safety and Health Administration 
(MSHA) is charged with inspecting a mine site with the protection of the worker in mind. It is 
the purview of the LGU to inspect and enforce the requirements of their own permit. The 
inspection could be done by LGU staff or contracted to a third party. The cost of the inspection 
can be incorporated into an escrow account that can be accessed by the LGU to cover the cost of 
administering the permit. 
 





http://www.techtransfer.osmre.gov/NTTMainSite/osmlibrary.shtm
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To enter and inspect an active mine site, the inspector on behalf of the LGU must hold and show 
a current certificate of safety training by MSHA. Additional training may be required to enter 
underground mines. 
 
 



c. List of Silica Sand Project Potential Impacts  
 



· LGUs may lack the resources needed to determine if a silica sand facility is operating 
within the conditions outlined in a local permit. 



· LGUs may lack the staff that has the expertise to conduct on-site inspections. 
· Authority to inspect may be omitted in local permits which can potentially limit an 



LGUs ability to determine if a silica sand facility is operating within the conditions 
outlined in a local permit. 



· Corrective action implementation may be omitted from a local permit. 
 
 



d. Recommendations, Standards, Criteria, Considerations 
 
Detailed inspection protocols listed below were derived from California’s Surface Mine 
Inspection Guidelines. Guidelines were developed by the California State Mining and Geology 
Board with cooperation from the California Department of Conservation’s Office of Mine 
Reclamation. It is the intent of the guidelines to recognize that those who conduct surface mining 
field inspections will have specific professional expertise, but may not be fully knowledgeable in 
all facets of surface mine inspections or state and federal environmental standards.  
 



· As a condition of approval for a local permit for a silica sand project (mine, 
processing, and/ or transload facility), the LGU shall reserve the right to go on and 
inspect the subject property, at the discretion of the LGU. 



· It is recommended that an LGU should make, at a minimum, annual inspections. 
· Per Minnesota Statute 471.59 (Joint Exercise of Powers): “Two or more 



governmental units, by agreement entered into through action of their governing 
bodies, may jointly or cooperatively exercise any power common to the contracting 
parties or any similar powers, including those which are the same except for the 
territorial limits within which they may be exercised. The agreement may provide for 
the exercise of such powers by one or more of the participating governmental units on 
behalf of the other participating units.” 



· LGUs should consider implementing corrective action plans and/or requirements 
within local permits to ensure silica sand facilities correct the noncompliance 
identified by the LGU as a result of an inspection. The corrective actions are intended 
to bring a silica sand facility back into compliance with local permit requirements. 



· If an LGU does not have the staff or expertise to conduct mine site inspections, hiring 
of third party consultants at the expense of the applicant is recommended. 



 
 
PRE-INSPECTION: Prior to conducting the inspection, the inspector should contact the mine 
operator, owner, or agent and schedule a time for the inspection. Also, contact or invite State 
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regulators for joint inspection if site requires. It is important that a representative who is 
knowledgeable about the mine’s operations be present during the inspection.  
 



· Pre-inspection work-up should take note of any previously documented deficiencies or 
violations and determine the operation’s current state with respect to any remedial actions 
or timetables to correct the deficiencies or violations. 



· Thoroughly review the reclamation plan. Pay special attention to maps, figures, cross-
sections, and schematics. Review any conditions of approval that may have been imposed 
during the permitting process that relate to reclamation/operation activities. The local 
permit may specify requirements to which the mine must adhere during its operations. 



· Thoroughly review the current financial assurance and amount. Determine if the financial 
assurance is still in effect, completed correctly on the approved form, or if is to expire. If 
either the financial assurance amount or the financial assurance instrument is not current 
(i.e. out of date or does not address all reclamation plan issues, has not been updated, is 
incorrect), note the areas of inadequacy and include them as possible deficiencies in final 
inspection report. 



· Obtain a recent base map or aerial photograph of the mine/facility site showing the site’s 
facilities for ease in mapping the conditions observed during the actual inspection. 
 



Paleozoic Plateau 
 
· Thoroughly review location of any known springs, sink holes, seeps within 1 mile of site 



location (Karst Features Map is available on DNR Data Deli). 
 
MINE/FACILITY INSPECTION: During the conduct of the site inspection, it is 
recommended that the operator, mine manager, or operator’s representative that is familiar with 
the mine site and activities accompany the inspector. As the inspection proceeds, the inspector 
should ask questions about any activities that the inspector believes may not be incompliance 
with the local permit, or that appear to be new from the previous year’s operations. 
 



· Prior to commencing the mine/facility inspection, the inspector should meet with the 
operator/representative at the site. 



o Introduce members of the inspection party. 
o Explain the purpose and scope of the inspection 
o Review safety requirements with the operator or safety officer of that 



mine/facility. 
o Ask the operator for information on the mine/facility current activities (i.e. is the 



site idle, currently mining, is blasting to take place, are trucks operating, is sand 
being processed, etc.) Ask about any safety concerns about which the inspector 
needs to be aware. 



· During the inspection, the following items should be observed and described.  
o Any inconsistencies with the requirements of the reclamation plan and other plans 



referenced within the Conditional Use Permit. 
o Photographs and physical measurements of the site and its features should be 



obtained to document findings and the condition and appearance of the mine site, 
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especially any conditions that preclude reclamation of the site in accordance with 
the approved reclamation requirements. 



o Describe location, including UTM or latitude and longitude from GPS. 
o Describe mine inspection activity, who was present, areas observed and why, and 



any areas that were not allowed to be observed if applicable (i.e. an area prepared 
for blasting). 



o Describe and inspect restrictions to public access to the site (e.g. gate, fences, 
warning signs) as specified by the local permit. 



o Observe and describe the current mining operation/facility and mineral product(s). 
Identify any unique or relevant sand extraction, processing, or storage 
characteristics that are not described in the reclamation plan and other plans 
referenced with the local permit. 



o Observe and visually describe stability of any cut or fill slopes within a mine. 
Note the current slope configuration and conditions (e.g. are slopes clean or 
vegetated, do they have erosion rills or gullies, are slumps or slides apparent, 
etc.); do the slopes appear to be at the correct angles and heights as prescribed in 
the reclamation plan or Conditions of Approval; are the slopes supposed to be 
benched at specific intervals; what is the condition of the inter-bench slope 
stability?  Based on the observed condition of the slope, should a licensed 
geologist or engineer be consulted to assess the long term stability of the slope; 
that is, might the present condition of the slope indicate that its approved final 
design as called for in the reclamation plan may not be achievable? 



o Observe and describe the condition, configuration, and characteristics of any mine 
waste piles and/or tailings piles. 



o Observe berms of ponds; take note of any seeps from berms. Measure or note the 
freeboard of ponds and. Look for regrading activities.  



o Observe and describe the activities for soil salvaging and stockpiling for future 
reclamation operations. Determine if the stockpiled soil is protected from erosive 
actions. 



o Observe and describe any reclamation activities that are concurrent with mining. 
Are these actions described as part of the phased reclamation activities in the 
reclamation plan or conditions of the local permit? Inquire as to the extent of any 
reclamation actions that are proposed for the coming year. Do any of the areas 
designated in the reclamation plan require unique protection or special attentions, 
such as to prevent adverse impacts to state-listed endangered or threatened 
species? 



o Determine if any backfilling of an excavation or creation of a fill slope has 
occurred. Determine if the filling activities require engineering designs or 
specifications or permits as described in the approved reclamation plan. 



o Observe and describe any active revegetation pilot programs. Note if the 
revegetation programs are in accordance with the requirements of the reclamation 
plan, and if monitoring is occurring. Request copies of any monitoring data. 



o Observe and describe any natural occurring revegetation. Observe the presence of 
invasive species that is inconsistent with the approved reclamation plan.  



o Observe and describe any sedimentation basins that will be left in place that are 
out of compliance with the reclamation plan. 
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o Determine if previously cited deficiencies or violations have been corrected, 
partially corrected, or not addressed by the operator. It is recommended that the 
operator be informed of the inspector’s determination regarding the status of 
previously cited deficiencies or violation during the inspection. 



o Determine if the observed operation and the physical condition of the mine site 
are in accordance with the requirements contained in the approved local permit. If 
new deficiencies or violations are observed, these should be documented and 
called to the attention of the operator during the inspection routine. 



o Determine if the financial assurance equates to the actual physical site conditions. 
Consider if the current financial assurance amount is adequate to the complete 
reclamation of the entire site if mining activities ceased operation at any time 
within the coming year. Determine if the financial assurance amount would 
adequately cover the remediation of any deficiencies or violations noted during 
the current inspection. 



o Are there any other observed and documented conditions that are related to 
another regulatory agency, such as some form of contamination or pollution? If 
so, report to appropriate State agency. 



o Sketch the mine’s current development and mine/facility conditions on a base 
map or form with annotations of findings. 



· Following the completion of the inspection tour, the inspector should review the results 
and findings of the inspection with the operator or the operator’s representative, and any 
lead agency personnel in attendance. 
 



Paleozoic Plateau 
· Ask mine/facility operator or representative of any sudden drainage of stormwater 



retention or settling ponds/basins. 
· Look for channeling of water and development of new sinkholes or collapse features. 



 
POST-INSPECTION: This section specifies the steps necessary to secure the inspection 
information and prepare an inspection report for distribution. 



· Process and evaluate field inspection information. 
· If possible, map mine information using GIS base map and plot location of photos. If GIS 



is not available, prepare a map from available database sources and other document file 
information. 



· Download or process pictures and prepare annotated photos (date, location, photo 
reference, and description of view). 



· Review field data and notes. Compile an inspection report consisting of a Summary of 
Observations, Conclusions, and Recommendations. The report should include any 
conversations with the mine/facility operator or other local/state agency personnel on site 
during the inspection activities. Include a list of conclusions regarding the conformance 
of the mine operations with its local permit, reclamation plan and other reference plans 
within the permit, and adequacy of financial assurance. 



· Recommendations for proposed actions to correct observed deficiencies or violations 
should be made in the Summary. The recommendations may relate to proposed actions to 
be taken by the operator, or to further inspection activities by specialists. The 
recommendations may include the use of a licensed geologist or engineer to more 
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thoroughly evaluate suspected problems dealing with slope stability issues or other 
geological or engineering issues, the use of botanists to investigate revegetation issues, 
and the use of any other specialists where the scope of concern may be outside the 
inspector’s particular expertise. 



 
 
References 
 
California Surface Mine Inspection Guidelines: 
http://www.conservation.ca.gov/smgb/guidelines/Documents/inspect_guidelns.pdf 
 
 
 
 
 
  





http://www.conservation.ca.gov/smgb/guidelines/Documents/inspect_guidelns.pdf
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E. Considerations for Setbacks and Buffers  
 
 
Setbacks and buffers by themselves are by no means the only way to protect surrounding land 
uses from potential impacts of silica sand mining, processing, and transportation.  Consequently, 
it is not recommended that setbacks and buffers be relied upon as the primary method of 
protecting nearby land uses or natural features.  Additional data and time, thorough and robust 
land-use planning, and implementation through zoning districts, is perhaps the best way to 
ensure compatibility of land uses.  Environmental review can also be used to ensure proper 
identification and mitigation of impacts.  And finally, comprehensive mine planning and 
environmental monitoring may also provide the necessary information to move a project 
forward.  Other sections of this document provide guidance on assessing, avoiding, minimizing, 
and mitigating adverse impacts associated with silica sand projects.   
 
Where setbacks are required, it is assumed that they are for allowable land uses (permitted 
outright or subject to a discretionary approval); that is, there is an underlying assumption that the 
proposed land use is not prohibited.  However, there are scenarios where a setback results in the 
severe restriction or prohibition of silica sand projects.  If restrictions or prohibitions on silica 
sand projects are what are desired by the LGU for local reasons, other methods such as zoning or 
ordinance development can more effectively meet this objective. 
 
The terms “setback” and “buffer,” for the purposes of this document, have the following 
meanings: 
 



· Setback: a required minimum distance between a proposed land-use feature and an 
existing (human-made) land-use or natural feature. 



· Buffer: a strip of land containing vegetation, fencing, berming, or other construction. 
 
It is important to note that this section includes eleven subsection topics that vary in several ways 
from potential impact concerns, region considerations, feature characteristics and regulatory 
processes.  For example, pertaining to the section on Residential Land Uses; setbacks, land use 
and development are not governed by existing state regulations (statutes or rules) but are locally 
controlled under authority of state planning and zoning enabling laws (MS Chapters 394 and 
462).  Consequently, recommendations in these subsections concentrate on considerations, 
implications and discussion on setback ranges on both established setbacks and example ones.  
For other subsection topics such as Calcareous Fens in which standards and criteria are already 
identified in state statute, recommendations concentrate on how to work with state agencies as 
decisions are being made at the local level. 
 
For setbacks and buffers from proposed silica sand operations to surrounding land uses, 
determining setbacks and buffers is a matter of local discretion.  General considerations are 
provided to help guide local government decision-making.   
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· Setbacks for silica sand projects can be established in land-use regulations, applicable 
across an entire jurisdiction or zoning district (rather than determined on a case-by-case 
basis).  As project components may vary widely from one project the next, the setback 
may want to be considered a minimum that may be increased as needed.  To allow for 
setback adjustments, LGUs would want to include a provision that would allow the 
setback to be adjusted through the discretionary approval of local permitting outside of 
land-use regulations.   
 



· Setbacks and buffers for silica sand projects may be determined on a case-by-case, site-
specific basis, and required through a discretionary land-use approval, such as a 
conditional use permit.  
 



· Where a setback is intended to protect a land use (human use of land—residences, 
churches, schools, offices, etc.—as opposed to natural or historical feature, such as lakes, 
bluffs, burial site, etc.), setbacks from property lines provide more consistent separation 
than setbacks between the uses themselves.  
 



· In cases of natural features or historical features, such as water bodies and burial sites, 
setbacks between natural and historic features are recommended to be from the feature 
itself (rather than from property lines).  However, setback to property lines may be 
appropriate where the feature is included as part of a larger natural or historic 
property(ies) that serves additional purposes, such as a state park or historic districts.  
 



· Another tool for consideration is limiting mining to “overlay districts” within a 
jurisdiction.  Mining overlay districts serve the following functions: 



a. Preserves land where mining is not an appropriate land use. 
b. Allows mining in areas of compatible land uses or within areas of low population 



density. 
c. Concentrates mining to a given area and allows for the development of 



appropriate infrastructure to support mining. 
d. Informs incoming landowners and residents that mining will be occurring within 



an area.  This helps prevent and mitigate future land use conflict. 
e. Mining overlay districts are temporary land uses.  Upon cession of mining and 



reclamation, land use can serve other functions for the community. 
· In situations where a proposed project is located near or across differing jurisdictional 



areas, LGUs are encouraged to work together to determine the best course of action when 
considering setbacks (which may differ between the jurisdictions) and the land use for 
which they are being considered (human use of land and natural features). 
 



Determining Setbacks 
 



Determining the appropriate jurisdiction-wide or zoning district-wide setback can be 
challenging. A small setback may not adequately protect land uses.  A large setback may restrict 
allowable uses to a greater degree than the LGU intends.  Ultimately, the setback determination 
may reflect a compromise between objectives.   
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The potential impacts of a proposed project, from which a setback is intended to protect, can 
vary widely.  Potential impacts can vary according to the project scale, proposed components and 
characteristics of the project, project location and site characteristics, and land uses and character 
of the larger surrounding area.   
 
To get an idea how large a setback might have to be protective in most instances, local 
governments may wish to review previous sections of this document and consult with experts for 
professional opinion on what are estimated maximum extents of potential impacts, such as the 
maximum extent of a shock wave from blasting. 
 
As mentioned above, where setbacks are required, they are assumed to be required for allowable 
uses.  The effect of setbacks on the use of land is illustrated in Figures 1a through 1d.  
Increasingly large setbacks from property lines limit the amount of area for development.  The 
example demonstrated in Figure 1d depicts that on a quarter-section of land (a 160 acre parcel); a 
setback from a property line of 1,000 feet would limit development to nine acres.  A setback on 
the same size parcel in excess of 1,320 feet (i.e., ¼ mile) would preclude any silica sand 
development on the property.  
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Figures 1a, 1b, 1c and 1d.  Illustration of effects of increasing setbacks from property lines on development area of 
quarter-section of land (a 160-acre parcel). 



 
Similarly, as illustrated in Figure 2 using a 40-acre parcel and applying a 300-foot setback from a 
property line would limit the development to 12 acres.   
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Figure 2. Conceptual map displaying the 40-acre property and 300-foot setbacks from property lines (yellow), and 
remaining 30% of the total property area that is able to be mined (blue).  



 
The table below provides setback from property line and property acreage examples.  
 
 For quarter-quarter sections (40 acres) 
Setback from property line 100 200 300 500 600 1000 
Net area in acres 28.80 19.43 11.90 2.35 0.33 0.00 
Percentage remaining 72% 49% 30% 6% 1% 0% 
 
For quarter sections (160 acres) 
Setback from property line 100 200 300 500 600 1000 
Net area in acres 136.68 115.19 95.54 61.74 47.60 9.40 
Percentage remaining 85% 72% 60% 39% 30% 6% 
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Consequently, local governments may wish to consider: 
· What are the ranges of parcels that are likely candidates for silica sand development, and 



what would be the effect on development area of alternative property-line setback 
dimensions (see Figures1a-1d and 2)? 



· What are the effects on development area of alternative setback dimensions from houses 
(see Figure 3)? 



· What are the types of development the setback will be applied to, i.e. silica sand mining, 
processing and/or transload facilities? 



 
It should be noted that the effect on development is different for localized land uses (such as 
residential zoning districts, or natural features, such as streams) compared with widely dispersed 
land uses (such as residences in an agricultural zoning district or otherwise rural area).  A large 
setback from a localized land-use or natural feature will not affect development area across entire 
jurisdictions or districts in the same way as setbacks from dispersed land uses. 



 
Designing Buffers 
 
Buffers for protecting land uses differ in function from buffers to protect natural features.  
Vegetative buffers between land uses and natural features are generally meant to slow and filter 
runoff, to lessen the impact of light and noise on wildlife, and to visually screen recreational 
uses. 
 
Buffers between proposed silica sand projects and land uses can only be effectively designed on 
a case-by-case, site-specific basis due to variation in topography, project characteristics, and 
setting.   
 
Consequently, subsections below do not necessarily provide specific guidance on buffers for 
land uses.  It should be noted however, that an LGU can make buffers a general design 
requirement in the Operations Plan as part of the local application.  The following points should 
be considered when designing buffers for land uses: 
 



· Vegetative buffers (trees and shrubs primarily) can be effective for softening visual 
impacts of an adjacent land use, can be moderately effective for blocking or softening 
light, and have been found to be largely ineffective for blocking or softening sound (noise 
impacts).  To be effective in blocking or softening light impacts, vegetation needs to be 
sufficiently dense (either through buffer width, density of plantings, or a combination of 
the two), needs to be evergreen to provide screening in winter months, needs to be 
sufficiently high (which depends on the site and project characteristics).  Foliage also 
may need to extend to the ground (i.e., shrubs or evergreen trees). 
 



· If vegetative buffers are required, the ability to successfully establish and maintain them 
needs to be considered and addressed in permit conditions. 



 
· Solid fence or berms can be effective in reducing noise and light impacts.  Again, site and 



project-specific factors will dictate specifications such as positioning height, materials, 
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etc.  Aesthetics (visual impacts) of the solid fence or berm itself may also need to be 
considered and addressed, such as through use of landscaping. 
 
 



References 
 
Davidson, M, and Dolnick, F. (Ed.) (1999), A Glossary of Zoning, Development, and Planning 
Terms, Planning Advisory Service Report Number 491/492, Washington D.C., Chicago, 
Planners Press, American Planning Association. 
 
Kendig, L., Connor, S., Byrd, C., Heyman, J. (1980), Performance Zoning, Washington D.C., 
Chicago, Planners Press, American Planning Association. 
 
(1960), Zoning Buffers: Solution or Panacea, Planning Advisory Service Information Report No. 
133, American Society of Planning Officials 
 
 
 
E.1. Residential Land Uses 
 
 
While this section applies to residential land uses, these concepts can also be applied to other 
land uses that are not compatible with silica sand projects such as schools, hospitals, and 
churches. 
 
 



a. Description of Silica Sand Project Concerns 
 
Silica sand mining, processing, and transload pose potential air quality (silica dust), noise, light, 
visual, vibration and stormwater runoff or impacts as described elsewhere in this document. 
 
In general, potential negative impacts to residential properties do not differ between the 
Paleozoic Plateau and the Minnesota River Valley.  However, local land uses vary and should be 
contemplated as part of the process. 
 
  



b. Narrative Description and Background Information 
 
It is recommended that setbacks are determined using the considerations discussed in the 
introductory portion of this section. If a setback is established through land-use regulations, it 
should be considered a minimum in which an LGU may want to add a provision that allows the 
setback to be increased through the discretionary approval of local permitting.  This would allow 
for the consideration of a specific proposed project component(s) in which an LGU may want to 
adjust the setback more or less.  Local land uses, residential density, project scale, proposed 
components and characteristics of the project and project location are all factors to consider.  
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LGUs may want to consider establishing larger setbacks from cities and residential zoning 
districts, and should consider avoiding the establishment of residential zoning districts near 
existing mining operations. 
 
Where a setback is intended to protect a land use (human use of land—residences, churches, 
schools, offices, etc.—as opposed to natural or historical feature, such as lakes, bluffs, burial site, 
etc.), setbacks from property lines provide more consistent separation than setbacks between the 
uses themselves. This is because human uses of land change much more quickly over time than 
natural features. For example, a 1,000-foot setback from a mine to a house that is 800 feet from 
the property line does not protect the landowner who planned to build a new house closer to the 
property line. Similarly, the setback from the house to the mine may not recognize outdoor 
activities on the residential property—a garden or a patio for example—that might also be 
impacted by a proposed silica sand project. For these reasons, generally, setbacks from land uses 
such as residences are generally recommended to be measured from the property line, rather than 
from the land-use feature (e.g., dwelling). 
 
As mentioned above, a general recommendation is to establish a setback from the property line, 
rather than from the land-use feature itself (e.g., from houses).  However, there may be instances 
in which certain uses, such as residences, are closer to their property lines than is typical in the 
zoning district.  In such instances, while the setback from property lines might provide adequate 
protection in the majority of cases, the dimension may not be adequately protective of the 
exceptions.  A solution is to overlay setbacks from property lines with setbacks from land uses 
(such as from houses).  When that is done, the greater of the two setbacks (from the property line 
or from the land use) applies.  In Figure 1, a 200-foot setback from property lines is shown with 
an overlay of a 500-foot setback from residences.  The house in the upper right is 300 feet from 
its property line, so a 200-foot setback provides a 500-foot separation (presumably most 
residences in the area are 300 feet or more from property lines, making the 200-foot setback 
from property lines adequate to provide a 500-foot separation in most instances).  The house in 
the lower left, however, is atypically close to its property line, at 100 feet.  The overlain 500-foot 
setback from the house provides an additional 200 feet of separation. 
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Figure 1. Diagram showing developable area boundary for silica sand activities where 200-foot setbacks are 
required from the property lines or 500-foot setbacks are required from existing dwellings, whichever is greater. 



Higher densities pose additional constraints to proposed projects when considering overlaying 
multiple property setbacks.  Figure 2 illustrates that as setbacks from houses approach the width 
of the typical parcel of land in the area, the amount of land available for development is 
diminished to where it is ultimately precluded. This is because the circles created by the setbacks 
tend toward touching or overlapping, leaving little room in between.   
 



 
 



Figure 2. Conceptual map displaying a 160-acre parcel with 1,000-foot setbacks drawn around surrounding dwellings.  
Note the limited area between the circles. 
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Pertaining to silica sand projects, some LGUs have already established setbacks for residences or 
residential districts.  Established setbacks include both those set from property lines and those 
from residences or residential districts.  In response to a request from the EQB for consideration 
in the production of this document, LGUs reported the following ranges of setbacks (in feet) in 
local regulations: 
 



Paleozoic Plateau 
12 LGUs responding 
(also see columns labeled 
“N=” for number providing 
data) 



from Property 
Lines (in feet) 



 from Residences or 
Residential Districts 
(in feet) 



 



 Smallest Largest N= Smallest Largest N= 
Mines 20 50 6 1,000 2,000 5 
Processing 20 50 5 500 1,500 3 
Trans-Load 20 50 5 500 1,500 3 



 
Minnesota River Valley 
3 LGUs responding 
(also see columns labeled 
“N=” for number providing 
data) 



from Property 
Lines (in feet) 



 from Residences or 
Residential Districts 
(in feet) 



 



 Smallest Largest N= Smallest Largest N= 
Mines 30 50 3 200 500 3 
Processing 50 100 3 200 500 3 
Trans-Load 30 50 3 200 200 2 



 
Other Areas in Minnesota 
8 LGUs responding 
(also see columns labeled 
“N=” for number providing 
data) 



from Property 
Lines (in feet) 



 from Residences or 
Residential Districts 
(in feet) 



 



 Smallest Largest N= Smallest Largest N= 
Mines 50 50 1 no data no data 0 
Processing 50 50 1 no data no data 0 
Trans-Load 50 50 1 no data no data 0 



 
All LGUs Surveyed 
Total 18 LGUs responding 
(also see columns labeled 
“N=” for number providing 
data) 



from Property 
Lines (in feet) 



 from Residences or 
Residential Districts 
(in feet) 



 



 Smallest Largest N= Smallest Largest N= 
Mines 20 50 10 200 2000 8 
Processing 20 100 9 200 1500 6 
Trans-Load 20 50 9 200 1500 5 



 











DRAFT  December 13, 2013  DRAFT 



 DRAFT DECEMBER 2013 page 117 
 



 
c. List of Silica Sand Project Potential Impacts 



 
These impacts do not vary between the Minnesota River Valley and the Paleozoic Plateau. 
 



· Air quality (silica dust) 
· Noise 
· Light 
· Visual 
· Stormwater runoff 
· Vibration 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 



1. Minimum setbacks in land-use regulations can be used to provide a base level of 
protection to neighboring residences.  However, the specifics of the project and the site 
need to be considered and setbacks are more effectively determined on a project-specific 
basis. 



2. Setbacks from property lines provide a more consistent separation than setbacks from 
residential dwellings. 



3. Setbacks from residential structures may offer additional distance between residents and 
a given land use. 



4. A setback from residential land uses is often a compromise between objectives: the 
greater protection offered by a large setback, and the lesser restriction upon allowable 
uses offered by a small setback.  Factors regarding protection and effect on allowable 
land use should both be considered by LGUs. 



5. Larger setbacks are recommended from cities and residential zoning districts, and LGUs 
should consider avoiding the establishment of residential zoning districts near existing 
mining operations. 



6. In all recommendations above, where a proposed project is located near or across 
differing jurisdictional areas, LGUs are encouraged to work together to determine the 
best course of action when considering setbacks and the land use for which they are being 
considered. 



 
 
 



 
E.2. Streets, Roads and Highways 



 
 



a. Description of Silica Sand Project Concerns 
 
Potential impacts to streets, roads, and highways from silica sand projects include silica sand 
(including dust), noise, light, visual, vibration, and stormwater runoff.  Transportation relating to 
silica sand projects may impact roads by causing incursions into the road structure itself, 
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including cuts, fills, bridges and approaches, signal and support installations, shoulder uses, and 
etc.  The proximity of silica sand projects to parkways, scenic byways, and designated trails can 
adversely impact natural, recreational, cultural, or scenic resources that are in the vicinity. 



 
  
b. Narrative Description and Background Information 



 
Impacts from silica sand (tracking of silica dust and mud), noise, light, visual, stormwater runoff 
are discussed in other subsections of this document and may be best addressed through local 
permitting and regulations.   
 
Potential incursions into the road structure itself, including cuts, fills, bridges and approaches, 
signal and support installations, shoulder uses, and etc.  The engineered structure of a heavy duty 
road depends on the underlying geology of the land, slopes of fill material, drainage, and 
constructed facilities (bridges, abutments, retaining walls, tunnels, rest areas, dedicated use 
shoulder such as bus lanes, turnouts, passing, recreational, etc.). The road structure needs to be 
adequately separated from excavations for mines, new ponds, and other construction to protect 
structure and safety. 
 
Several LGUs have already established setbacks for streets, roads, and/or highways.  It may be 
useful for LGUs to consider setbacks for silica sand activities that other LGUs have established.  
In response to a request from the EQB for consideration in the production of this document, 
LGUs reported the following ranges of setbacks (in feet): 
 
 



Paleozoic Plateau 
12 LGUs responding Smallest Largest 
From Streets 30 30 
From Township Roads 70 95 
From County Roads 45 100 
From State Highway 100 100 



 
Minnesota River 
3 LGUs responding Smallest Largest 
From Streets no data no data 
From Township Roads no data no data 
From County Roads 30 100 
From State Highway no data no data 



 
Other Areas in Minnesota 
3 LGUs responding Smallest Largest 
From Streets no data no data 
From Township Roads no data no data 
From County Roads 50 50 
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From State Highway no data no data 



 
All LGUs Surveyed 
Total 18 LGUs responding Smallest Largest 
From Streets 30 30 
From Township Roads 70 95 
From County Roads 30 100 
From State Highway 100 100 



 
A jurisdictional-wide setback could be adopted as detailed above, but LGUs may want to 
consider the option to deal with concerns on a project-specific basis, with mitigation established 
through a discretionary local permit.   
 
 



c. List of Silica Sand Project Potential Impacts 
 
Potential impacts listed are applicable to both the Minnesota River Valley and the Paleozoic 
Plateau. 
 



· Air quality (silica dust), noise, light, visual, vibration and water (runoff) impacts to users 
of streets, roads, and highways 



· Incursions into the road structure 
· Impacts to intrinsic qualities of parkways, scenic byways, and designated trails 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 



· Setbacks from transportation rights-of-way should be determined based on specified 
scope of facility, geology of land underlying the road or railroad, and presence of 
ancillary facilities including yards, shops, rest areas, pull-outs, and other extensions. 



· A jurisdictional-wide setback could be adopted as detailed above, but LGUs may want to 
consider the option to deal with concerns on a project-specific basis, with mitigation 
established through a discretionary local permit.   



· Parkways, scenic byways, and designated trails should be identified in permit 
applications.  Impacts to intrinsic qualities (intrinsic qualities include natural, cultural, 
recreational, and scenic) of such roadways, and mitigation measures should be identified 
and clearly described.  Consultation with MnDOT prior to filing permits applications is 
strongly recommended. 



 
 
 
E.3. Ordinary High Water Level (OHWL) of Public Waters and Shorelands 



 
 



a.  Description of Silica Sand Project Concerns 
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The Ordinary High Water Level (OHWL) is a dynamic area of high biodiversity and 
ecological function.  Silica sand mining, processing, stockpiling and transload have the potential 
to remove vegetative cover, disturb soils, reconfigure topography, change surface water runoff 
and modify groundwater hydrology.  This can lead to long-term fundamental changes to the land 
in the vicinity of the mining activity, especially in sensitive riparian areas such as Minnesota 
Public Waters and Public Waters Wetlands shoreland areas.  
 
 



b. Narrative Description and Background Information 
 
The Ordinary High Water Level (OHWL) is a reference point that defines the DNR's regulatory 
authority over development projects that will alter the course, current, or cross section of Public 
Waters.  Public Waters (and Public Water Wetlands) are designated lakes, wetlands, and 
watercourses over which the DNR has regulatory jurisdiction (MS 106G005 Subd. 15).  Project 
proponents must apply to the DNR for a Public Waters Work Permit for most development 
projects located below the OHWL. Upon review of the permit application information, along 
with comments received from DNR and LGU, the DNR Commissioner may authorize, deny, or 
limit a project through the addition of conditions.  If a Public Water Work Permit is required, the 
permit must be obtained prior to commencement of the project. 
 
For lakes and wetlands, the OHWL is the highest water level that has been maintained for a 
sufficient period of time to leave evidence upon the landscape.  The OHWL is commonly that 
point where the natural vegetation changes from predominately aquatic to predominantly 
terrestrial (See Figure 1).  For watercourses, the OHWL is the elevation of the top of the bank of 
the channel.  For reservoirs and flowages, the OHWL is the operating elevation of the normal 
summer pool.  These guidelines apply to Public Waters as defined in Minnesota Statutes, Section 
103G.005, subdivisions 15 and 18, which have been inventoried by the Commissioner according 
to Minnesota Statutes, Section 103G.201.  
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Figure depicting vegetation transitions between upland and the OHWL. 



 
 
Shoreland Management Program  
 
The OHWL is used by local units of government as a reference point to determine the Minnesota 
Shoreland Management Program’s waterward district boundary.  It is used as a reference point 
from which to measure structural setbacks from water bodies and watercourses named in the 
ordinance.  
 
The regulatory purpose of the shoreland development authority is contained in Minnesota Statute 
103F.201: 
 
103F.201 REGULATORY PURPOSE OF SHORELAND DEVELOPMENT. 
To promote the policies in section 103A.201 and chapter 116, it is in the interest of the public 
health, safety, and welfare to:  



(1) Provide guidance for the wise development of shorelands of public waters and thus   
   preserves and enhance the quality of surface waters; 



(2) Preserve the economic and natural environmental values of shorelands; and 
(3) Provide for the wise use of water and related land resources of the state. 



 
The Shoreland Management Program (Program) provides the backbone of statewide standards 
that local governmental units must adopt into their own land use controls to provide for the 
orderly development and protection of Minnesota's shorelands - both rivers and lakes.  The 
Program’s standards and criteria are intended to preserve and enhance the quality of surface 
waters, conserve the economic and natural environmental values of shorelands, and provide for 
the wise use of water and related land resources of the state.  Specific goals include the 
preservation of natural riparian vegetative, near shore bluff protections, conservation of open 
space, reduction of surface water runoff, and protection of near-shore fish and wildlife habitat.  
In addition, the Program helps to protect water resources from sewage, chemical and sediment 
pollution associated with construction storm water runoff, agriculture runoff and other 
hydrologic changes related to riparian development.  
 
For counties, the “shoreland district” applies to all public waters basins 25 acres or larger.  The 
shoreland district includes all land within 1,000 feet of a lake’s OHWL.  On rivers and streams 
having a drainage area of 2 square miles or greater, the shoreland district extends 300 feet from 
the OHWL, which is usually the top of the streambank.  The shoreland district can expand 
beyond 300 feet when it is part of a designated floodplain as identified by a Federal Emergency 
Management Agency Flood Insurance Study (FIS).  
 
The DNR established minimum statewide standards in the 1970 shoreland rules for land 
development within the shoreland district. In 1973, the legislature amended the Shoreland 
Management Act to include municipalities. Within cities, the shoreland district can include 
basins as small as 10 acres.  Municipal shoreland management standards were established in 
1976.  At that time, DNR Waters (now DNR Ecological and Water Resources Division) began to 
identify and notify cities on the need to adopt the standards into their local zoning ordinances.  





https://www.revisor.mn.gov/statutes?id=103A.201#stat.103A.201
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The existing Shoreland Management rules provide some level of protection to shorelands.  Rule 
6120.3200, Subp. 4, allows for “Extractive use” as a conditional use in most lake and river 
classes and districts in the shoreland district.  The standards for extractive uses are found in Rule 
6120.3300, Subp. 9: 
 



Subp. 9. Extractive use standards. Processing machinery must be located consistent 
with setback standards for structures from ordinary high water levels of public waters and 
from bluffs.  An extractive use site development and restoration plan must be developed, 
approved by the local government, and followed over the course of operation of the site.  
The plan must address dust, noise, possible pollutant discharges, hours and duration of 
operation, and anticipated vegetation and topographic alterations.  It must also identify 
actions to be taken during operation to mitigate adverse environmental impacts, 
particularly erosion, and must clearly explain how the site will be rehabilitated after 
extractive activities end. 



 
In addition, shoreland alterations are regulated under 6120.3300, Subp. 4, which states that 
“Alterations of vegetation and topography must be controlled by local governments to prevent 
erosion into public waters, fix nutrients, preserve shoreland aesthetics, preserve historic values, 
prevent bank slumping, and protect fish and wildlife habitat.”  It also prohibits intensive 
vegetation clearing within the shore impact zones (land located between the OHWL and line 
parallel to a setback of 50% of the structure setback), bluff impact zones (the bluff and land 
located within 20 feet from the top of the bluff), and on steep slopes (land were agricultural 
activity or development is either not recommended or described poorly suited due to slope 
steepness and soil characteristics). 
 
The shoreland rules are administered through local zoning ordinances which may be stricter than 
statewide standards.  Not all local units of government have adopted shoreland ordinances.  
State-wide minimum shoreland standards were last updated in 1989.  The DNR led a highly 
participatory public process to update the shoreland rules in 2009 and 2010.  In 2010, the DNR 
submitted draft standards to the Governor for approval.  The Governor returned the draft 
standards for further work and the DNR’s rulemaking authority lapsed. 
 
In a recent survey of LGUs, 67% (10 of 15 respondents) of the participants had established an 
OHWL setback in their ordinances. The setbacks ranged from 25 to 300 feet. The other 33% of 
participants (5 of 15 respondents) either had no setback or deemed the question not applicable to 
their ordinances. 
 
 



c. List of Silica Sand Project Potential Impacts 
 
Potential impacts are similar for both geographic regions. 
 



· Degradation or loss of fish and wildlife habitat 
· Loss of open space 
· Increase in runoff 
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· Increase in water pollution 
· Loss of springs and seeps 
· Loss of wildlife migration corridors 
· Loss of fish spawning opportunities 
· Loss of future alternative riparian use or development 
· Loss of landscape aesthetics 
· Reduction in riparian property values 
· Reduction in recreational use and enjoyment  
· Additional hydrologic changes 
· Degradation of trout habitat 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
In order to protect Public Waters, Public Water Wetlands and sensitive shoreland areas from 
potentially negative impacts associated with silica sand mining and related activities in proximity 
to the OHWL, the following actions could be considered by LGUs in both the Paleozoic Plateau 
and Minnesota River Valley: 
 



1. Provide written comments to the DNR Area Hydrologist on all Public Waters Work 
Permit applications associated with silica sand mining, processing, stockpiling or 
transloading. 



2. For LGUs with an existing shoreland ordinance, follow established state process to 
amend the ordinance to further restrict silica sand mining, processing, stockpiling and 
transloading. Options include: 
· Option 1: prohibit all silica sand mining activities within shore and bluff impact zones 



and on steep slopes, or 
· Option 2: prohibit all silica sand mining activities within shore and bluff impact 



zones, within the required setbacks for structures from the OHWL and top of bluff, as 
well as on steep slopes (as defined through the shoreland ordinance), or 



· Option 3: prohibit all silica sand mining activities within entire shoreland district. 
3. For communities without an existing shoreland ordinance, adopt a shoreland ordinance 



following the state’s model ordinance and established process.  The ordinance may 
include further restriction of silica sand mining, processing, stockpiling and transloading 
as outlined in the options above in 2. 



 
 
References 
 
Ordinary High Water Level (OHWL) 
State Statutes:   103G.001 – 103G.411 WATERS OF THE STATE 
Minnesota Rules:  6115.0010 – 6115.0280 PUBLIC WATER RESOURCES 
 
DNR web page: 
http://www.dnr.state.mn.us/waters/surfacewater_section/hydrographics/ohw.html 
 





http://www.dnr.state.mn.us/waters/surfacewater_section/hydrographics/ohw.html
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Shoreland Management Program  
State Statute:  103F.201– 103F.227 SHORELAND DEVELOPMENT 



            116. POLLUTION CONTROL AGENCY 
                        103A. WATER POLICY AND INFORMATION 
Minnesota Rules:  6120.2500 – 6120.3900 SHORELAND MANAGEMENT 
    
DNR web page: 
http://www.dnr.state.mn.us/waters/watermgmt_section/shoreland/index.html 
 
 
 
E.4. Bluffs 



 
 



a. Description of Silica Sand Project Concerns 
 
Bluffs are a definitive landscape feature in Southeast Minnesota but can also be found along the 
Minnesota River Valley.  Silica sand mining activities have the potential to substantially and 
permanently modify the landscape by removing bluffs or portions of bluffs.  
 
In the Paleozoic Platuea, bluffs are targeted for silica sand mining.  Silica sand mining in the 
Minnesota River Valley is currently focused on old river terraces.  The river terraces are 
positioned between the modern day floodplain and the bluffs that mark the outer margin of the 
ancient River Warren floodplain.  It is likely that silica sand mining will continue to target the 
terraces because they offer relatively easy access to the Jordan Sandstone.  
 
 



b. Narrative Description and Background Information 
 
The distinctive, high relief landscape located in portions of southeast Minnesota, western 
Wisconsin, northeast Iowa and northwest Illinois is often referred to as the Driftless Area.  In 
Minnesota, the area is generally referred to as the Bluffland Landscape. Officially, the DNR 
classifies this area as the Paleozoic Plateau Ecological Section.  The DNR further differentiates 
the landscape by breaking the Paleozoic Plateau into two Ecological Subsections; namely the 
Blufflands Subsection and the Rochester Plateau Subsection. 
 
 





http://www.dnr.state.mn.us/waters/watermgmt_section/shoreland/index.html
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The Blufflands and Rochester Plateau Subsections were not covered by glacial ice during the 
most recent Wisconsin glacial period so water and wind have sculpted the Paleozoic rocks for 
many thousands of years.  This extensive weathering period facilitated the development of a 
mature surface water drainage pattern resulting in the landscape’s characteristically steep valleys 
and high bluffs. The bluffs contained within the Rochester Plateau Subsection tend to be formed 
by remnant, sometimes isolated, St. Peter Sandstone buttes.  
 
The Blufflands Subsection is a loess-capped plateau.  In the east, loess lies directly on bedrock. 
In the southeast, loess overlies red clayey residuum that was formed directly from weathering of 
the limestone or sandstone. Paleozoic sedimentary rocks, including the silica sand bearing Jordan 
and Wonewoc Sandstones, are exposed in steep valley walls but are generally mantled with 
colluvium or loess.  The greatest topographic relief occurs along the Mississippi River, where 
relief is up to 600 feet. 
 
The Blufflands Subsection is characterized by bluff prairies, steep bluffs, and stream valleys. 
Numerous cold-water trout streams feed major rivers such as the Root, Whitewater, Zumbro, and 
Cannon Rivers.  Most of the designated trout streams in Southeast Minnesota are located within 
the Blufflands Ecological Subsection. Rich hardwood forests grow along the river valleys, and 
river-bottom forests grow along major streams and backwaters. There are few lakes. 
 
It is known or predicted that the Blufflands Ecological Subsection contains 156 species 
designated as being in Species of Greatest Conservation Need (SGCN) – the most of all the 
subsections in Minnesota.  These SGCN include 82 species that are federally-listed or state-
listed.  In the Blufflands, nine mammal SGCN are known or predicted to occur which accounts 
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for 41% of all mammal SGCN in the state.  These numbers will be updated with the 2014 SGCN 
listing.  
 
Reptiles, amphibians, snails, mussels, and fish are special features of the Blufflands landscape, 
including timber rattlesnakes, milk snakes, paddlefish, shovelnose sturgeon, pallid shiners, 
American eels, pirate perch, skipjack herrings, and several Pleistocene snails.  In addition, the 
Blufflands provides a critical migratory corridor for forest songbirds, raptors, and waterfowl.  It 
is the most important subsection for reptiles and one of the most important subsections for 
mollusks.  It is an important area for birds such as Henslow’s sparrows, prothonotary warblers, 
red-shouldered hawks, Louisiana waterthrushes, and peregrine falcons.  It is also an important 
area for Karner blue butterflies and Blanding’s turtles. 
 
The DNR has long recognized the uniqueness and importance of the Bluffland Landscape.  
Starting in the 1990s, the DNR funded a Bluffland Landscape Coordinator position to work with 
Local Units of Government to manage growth and protect the bluffs from inappropriate 
development.  The DNR encouraged and assisted LGUs with the writing and adoption of 
Bluffland Protection Ordinances.  This was a not a state mandated land use program but a 
volunteer effort supported by DNR staff to protect the bluffs.  A number of counties and cities in 
the Paleozoic Plateau have adopted bluff protection through local ordinance.  
 
A bluff, toe and top of the bluff can be defined in ordinance as: 
 
BLUFF. A natural topographic feature such as a hill, cliff, or embankment having the following 
characteristics: 
 A. The slope rises at least twenty-five (25) feet above the toe of the bluff; and 
 B. The grade of the slope from the toe of the bluff to a point twenty-five (25) feet or 
 more above the toe of the bluff averages thirty (30) percent or greater; 
 
TOE OF THE BLUFF. The point on a bluff where there is, as visually observed, a clearly 
identifiable break in the slope, from gentler to steeper slope above.  If no break in the slope is 
apparent, the toe of the bluff shall be determined to be the lowest end of the lowest fifty (50) 
foot segment that exceeds twenty (20) percent slope. 
 
TOP OF THE BLUFF. The point on a bluff where there is, as visually observed a clearly 
identifiable break in the slope, from steeper to gentler slope above.  If no break in the slope is 
apparent, the top of the bluff shall be determined to be the highest end of the highest fifty (50) 
foot segment that exceeds twenty (20) percent slope. 
 
Protection of bluffs near Public Waters and contained within the State Shoreland Management 
Program’s shoreland district are regulated according to the standards established in the LGUs 
shoreland ordinance.  However, the majority of all bluffs in the Paleozoic Plateau and Minnesota 
River Valley are located outside of shoreland districts and therefore are not protected unless the 
LGU has adopted a bluff protection ordinance. 
 
 



c. List of Silica Sand Project Potential Impacts 
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Minnesota River Valley  



· Disturbance of bluff toe at margin of terrace 
· Loss of landscape aesthetics 
· Loss of forest and prairie habitat  
· Loss of open space 
· Increase in water pollution 
· Reduction in recreational use and enjoyment  
· Hydrologic changes, including those impacting calcareous fens 
· Loss of habitat corridors provided by steep slopes and tops of bluffs 
· Increased vulnerability to invasive species 
· Cultural resources such as burial mounds, rock shelters and caves, rock art, cultural 



landscapes, and traditional cultural properties/sacred sites 
 
Paleozoic Plateau 



· Major change to landscape 
· Loss of forest and prairie habitat  
· Loss of open space 
· Increase in water pollution 
· Loss of landscape aesthetics 
· Reduction in recreational use and enjoyment  
· Hydrologic changes including functionality of edge effect 
· Degradation of trout habitat 
· Loss of Species of Greatest Conservation Needs  
· Loss of habitat corridors provided by steep slopes and tops of bluffs 
· Increased vulnerability to invasive species 
· Cultural resources such as burial mounds, rock shelters and caves, rock art, cultural 



landscapes, and traditional cultural properties/sacred sites 
 
 



d.  Recommendations, Standards, Criteria, Considerations 
 
In order to protect the biologically important and geologically sensitive bluffs from potentially 
negative impacts associated with silica sand mining, processing, stockpiling and transportation 
activities, Paleozoic Plateau and Minnesota River Valley LGUs could consider the following 
actions:  
 
1. For LGUs with an Existing Bluffland Protection Ordinance: 
 



1. In the LGU mining ordinance, require that the applicant submit a DNR NHIS Data 
Request Form in order to determine potential impacts to rare features.  The form should 
be obtained early in project development so the NHIS Response can be provided with the 
application. *Note: A NHIS correspondence letter is valid for one year. Through project 
development (including early planning, application, environmental review and 
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permitting) it may be necessary to request an updated review from the DNR to ensure 
that all recorded rare and natural resources are incorporated in project considerations. 
· In the LGU mining ordinance, require the applicant to complete a comprehensive 



cultural resource inventory to document the presence or absence thereof on the 
project site(s) and adjacent properties. 



· To protect the integrity of the entire bluff face, prohibit silica sand mining between 
the top of the bluff and toe of the bluff. 



· Establish a horizontal setback distance from the toe of the bluff in order to further 
protect the integrity of the bluff by guarding against accelerated erosion or mass 
wasting.  A recent LGU survey found that 10 of 16 respondents had bluff protection 
in their ordinances. Bluff setbacks range from 30 to 300 feet with the larger setbacks 
providing the greater protection. 



· Establish a horizontal setback from the top of the bluff and limit the height of 
overburden and sand product stockpiling above natural grade to eliminate visual 
intrusion from State and County Highways and recreational viewscapes. Relatively 
easy to use GIS software packages are now readily available to assist in the 
completion of a site viewscape evaluation from identified vantage points.  A recent 
LGU survey indicates that for those LGUs with bluff protection in their ordinances, 
bluff setbacks range from 30 to 300 feet with the larger setbacks providing the greater 
protection. 



· To further reduce visual impacts and stabilize the mine perimeter, require the 
immediate establishment of permanent vegetation on the outside facing slope of all 
berms. 



 
2. For LGUs without an Existing Bluffland Protection Ordinance: 
 



· Adopt a bluffland ordinance similar to neighboring LGUs. 
· Include the recommendations from #1 above. 



 
 
References 
 
DNR web site: 
http://www.dnr.state.mn.us/ecs/222Lc/index.html 
 
 
 
E.5. Designated Trout Streams, Class 2A Water as Designated in the Rules 



of the Pollution Control Agency, or any Perennially Flowing Tributary 
of a Designated Trout Stream or Class 2A Water 



 
 



a. Description of Silica Sand Project Concerns  
 
Trout are very sensitive to water temperature, stream sedimentation and water clarity outside of 
their preferred range.  Silica sand mining and related activities have the potential to negatively 





http://www.dnr.state.mn.us/ecs/222Lc/index.html
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impact water temperature, quantity and clarity as well as other water quality parameters and 
stream substrates.  Designated trout streams are those streams the DNR has determined to have 
the water quality characteristics capable of supporting trout. Streams with MPCA Class 2A water 
quality classification are generally capable of supporting trout and other coldwater organisms.  
MPCA Class 2A streams and DNR designated trout streams are generally the same subset of 
streams in Minnesota.  
 
 



b. Narrative Description and Background Information 
 
DNR Designated Trout Streams 
 
The 700 miles of DNR designated trout streams in the Paleozoic Plateau depend on groundwater 
inputs to supply cold and clear water necessary to sustain healthy trout populations.  Fewer 
designated trout streams exist in the Minnesota River Valley but they are a significant resource 
in need of protection and preservation.  The DNR strives to provide protection, improvement, 
and restoration of coldwater aquatic habitats and fish communities so that this unique resource is 
available for future generations.  
 
The DNR follows process and criteria set by statute to identify and officially designate trout 
streams.  A majority of streams that support trout populations are designated as such by DNR.  
The DNR has focused management on steams with fishable trout populations but also 
incorporates public input into decisions regarding trout designation.  As a result, some streams 
that support trout are not currently designated as such by the DNR. 
 
Ecologically sensitive, and popular with anglers from around the upper Midwest, these streams 
require special attention to assure that they remain healthy and productive.  Designated trout 
streams in this region rise from springs and seeps thus remaining cold in summer and relatively 
warm in the winter.  The limestone bedrock and alluvial soils make the water hard, nonacidic, 
and very biologically productive. Southeast streams produce an abundant aquatic invertebrate 
community of mayflies, caddis flies and midges that are a critical food for trout. Shoreline trees 
shade streams and help keep water temperatures cold.  Warming of the stream water by 
discharged mine processing water, stormwater or reduced shade along the stream corridor by tree 
removal can degrade trout habitat leading to less robust trout populations and other undesirable 
changes in the stream ecosystem. 
 
Accelerated soil erosion and sedimentation is also a concern in trout waters.  The potential for 
gravel riffles to be covered with fine-grained sediment originating from sand mining activities 
could degraded spawning habitat, suffocate buried trout eggs in redds (nests) and reduce 
invertebrate production.  Clearing of shoreline trees takes away the underwater root wads and 
fallen trees that provide trout cover from current and predators.  Shoreline trees also shade and 
help keep water temperatures cold. 
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Figure depicting southern Minnesota Designated Trout Streams and Tributaries 



 
 
MPCA Class 2A waters; aquatic life and recreation.  
 
The MPCA sets Water Quality Standards to protect beneficial uses such as healthy fish, 
invertebrate and plant communities, swimming, water recreation, and fish consumption.  Water 
quality standards are also used to evaluate water monitoring data to assess the quality of the 
state's water resources.  The standards are used to identify waters that are polluted, impaired or in 
need of additional protection.  They also facilitate the setting of effluent limits and treatment 
requirements for discharge permits and cleanup activities.  
MPCA defines Class 2A water as: 
 
The quality of Class 2A surface waters shall be such as to permit the propagation and 
maintenance of a healthy community of cold water sport or commercial fish and associated 
aquatic life, and their habitats. These waters shall be suitable for aquatic recreation of all kinds, 
including bathing, for which the waters may be usable. This class of surface waters is also 
protected as a source of drinking water. 
 
MPCA classification of 2A waters has mirrored DNR trout stream designation in the past.  
Recently MPCA has begun to deviate from DNR classification for some streams, applying 
coldwater (2A) aquatic life standards to a handful of undesignated streams that indicate the 
potential to support a coldwater community based on water temperature and species present. 
 
Paleozoic Plateau  
 



Southern Minnesota 
Designated Trout Streams and 



Tributaries 
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Groundwater discharge from natural springs and seeps in southeast Minnesota is vital to 
sustaining the region’s trout streams and recreational, commercial, agricultural, environmental, 
aesthetic, and economic values.  Recognizing this, the 2013 Legislature prohibited the 
excavation or mining of silica sand in this region within one mile of any designated trout stream 
unless a Silica Sand Mining Trout Stream Setback Permit has been issued by the DNR 
commissioner.   In essence, State Statute 103G.217 DRIFTLESS AREA WATER RESOURCES 
provides a one mile setback from designated trout streams, tributaries to designated trout 
streams, streams that potentially could be designated trout streams (Class 2A streams) and the 
springs and seeps that discharge groundwater to trout streams, unless and until, the DNR 
Commissioner is satisfied that the propose silica sand mining activity will not have a detrimental 
impact. 
 
As a result, DNR has developed a process to administer Silica Sand Mining Trout Stream Setback 
Permit applications.  The permit application process requires an applicant to complete a 
hydrogeologic evaluation and collect any other information necessary to assess potential impacts 
to trout streams, springs, seeps, calcareous fens, domestic wells and other hydrogeologic features.  
Based upon the evaluation, the DNR will identify appropriate setbacks from designated trout 
streams, springs, and other hydrogeologic features, such as the top of the water table, and any 
other restrictions necessary to safeguard these resources.  The DNR commissioner is authorized 
to grant permits, with or without conditions, or deny them. 
 
The permit applicant must complete a hydrogeological evaluation that is based on a properly 
scoped and completed investigation.  The permitting application process begins with a pre-
application meeting and site-visit with the project proposer to review the proposed mining 
operation and provide direction on the preparation of the remaining application materials. 
 
The hydrogeological evaluation must include all information necessary to assess potential 
impacts to trout streams, springs, seeps, calcareous fens, and other hydrogeologic features 
including private and public drinking water supplies.  Based upon the hydrogeological 
evaluation, the Commissioner will identify appropriate setbacks from designated trout streams, 
springs, and other hydrogeologic features and any other restrictions necessary to protect trout 
stream water quantity, quality, and habitat.  This could include denial of the permit and 
restrictions on mining within the water table as mentioned above and further discussed below. 
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Figure depicting one-mile buffer around Designated Trout Streams and associated Tributaries and Valleys in 
Paleozoic Plateau 



 











DRAFT  December 13, 2013  DRAFT 



 DRAFT DECEMBER 2013 page 133 
 



 
 
Criteria DNR will consider in evaluating proposed silica sand mining operations and in 
determining setback distances and other restrictions: 
 



1. Trout stream temperature.  Does the proposed silica sand mining operation have the 
potential to increase trout stream temperature? 



2. Stream base flow or stream quantity. Does the proposed silica sand mining operation 
have the potential to cause a reduction in groundwater base flow recharge to trout 
streams or a reduction in trout stream flow volumes? 



3. Spring water quality. Does the proposed silica sand mining operation have the 
potential to lessen the quality of spring water, including its temperature, 
turbidity, or contamination? 



4. Surface Water runoff. Is there a threat of negative impacts to streams from increased 
surface water runoff from silica sand mining operations? 



5. Processing, stockpiling. Is there a threat of negative impacts to streams from the 
processing or stock piling of sand or leachate from those processes? 



6. Recreation: Does the proposed silica sand mining operation have the potential to 
lessen the recreational use or productivity of the trout streams due to the operation of 
the silica mine? 
 



Permit Application Submittals Requirements:  A two-tier approach will be used in evaluating 
proposed silica sand mining operations.  Tier 1 includes dry mining operations where mining 
does not extend below the water table and groundwater extraction is limited to less than 10,000 
gallons per day or one million gallons per year. Typically, dry mining operations are expected to 
have less environmental concerns than wet mining. Tier 2 includes wet mining operations where 
excavation occurs below the water table or when an appropriation permit is required. Early in the 
process the DNR will determine if it will be a Tier 1 (less potential for adverse effects) or Tier 2 
(higher potential for adverse impacts; more rigorous information requirements) application.  Tier 
2 projects, if permitted, are likely to have more stringent restrictions. 
 
Delineation of Areas of Concern:  The “area of concern” is the area near the proposed mining 
operation and adjacent potentially impacting features such as trout streams, springs or calcareous 
fens.  Following the submittal of a General Mine Location Map with Supporting Information 
document (Requirement 1. listed below), a meeting between the project proposer and DNR is 
required to begin the permitting process.  An “area of concern” will be determined by the DNR 
on a site specific basis using the general mine location map, supporting information, surface 
watersheds, springsheds, groundwater recharge areas and other considerations.  The “area of 
concern” will be the focus of the hydrogeological evaluation. 
 
Pre-application water monitoring:  Monitoring wells, springs, and other significant water features 
in the area of concern are to be monitored for at least one year prior to application.  The area of 
concern will often extend beyond the boundaries of the mine operation.  When an 
Environmental Assessment Worksheet is required, the collection of data, such as spring 
monitoring, will also be required as part of the environmental review. 
 











DRAFT  December 13, 2013  DRAFT 



 DRAFT DECEMBER 2013 page 134 
 



Hydrogeological Evaluation Work Plan:  A draft hydrogeological evaluation work plan must be 
submitted to the DNR for review and approval. The general requirements for a Silica Sand 
Mining Trout Stream Setback Permit Application are outlined below. All required submittals 
must be provided with the permit application for it to be considered complete.  The DNR 
Commissioner may waive a specific permit application requirement if the information provided 
is deemed adequate by the Commissioner to fully describe and quantify the proposed mining 
activity’s potential to impact trout streams, springs, seeps, calcareous fens and other 
hydrogeologic features.  Coordination with DNR staff is required for all work plans, interim 
reports and final documents.  The Commissioner may assess the project proposer fees to cover 
the reasonable costs of duties performed. 
 
Tier 1 Dry Mining Permit Applications - applies to all proposed mines that are above the highest 
known water table and do not appropriate surface water or groundwater for dewatering, sand 
processing, sand transportation or mining operations.  A Tier 1 permit application requires the 
following submittals: 
 



1. General Mine Location Map with Supporting Information that includes: 
 



a. Elevations and topographic contours 
b. Roads 
c. Surface water bodies 
d. Designated trout streams, tributaries within sections that contain designated trout 



streams, springs, seeps, calcareous fens and other wetlands 
e. Property lines 
f. Mine footprint 
g. Buildings 
h. Equipment and fuel storage areas 
i. Watershed boundaries 
j. Springshed if delineated 



 
2. Stream and Wetland Resources Report - Field delineation, mapping and characterization 



of streams, springs, seeps, calcareous fens and other wetlands. 
 



3. Groundwater and Stream Monitoring Plan – A “Groundwater and Stream Monitoring 
Plan” must be submitted to the DNR which includes descriptions of the design, 
installation, management and operations of the planned monitoring network for the site.  
The monitoring network will be installed and operated prior to initiation of mining 
activities to establish baseline conditions.  Monitoring will continue throughout mining 
period to track water trends over time.  DNR review of the Monitoring Network Plan is 
required prior to initiation of work.  Monitoring requirements include:  
 



a. Groundwater monitoring wells in all formations including the formation below 
the formation targeted for mining. 



b. Groundwater levels in private and public wells. 
c. Monitoring of streams and springs for stage, discharge, turbidity, temperature, and 



specific conductivity. 
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d. Pre-mining monitoring for 12 months will be required to determine base line 
conditions. 



e. Based on site specific conditions, it may be necessary to periodically sample 
streams, springs and wells for other parameters such as dissolved oxygen, 
specified anions and cations, potential contaminants of concern and natural and 
anthropogenic tracers. 



 
The scope and requirements for the monitoring network will be adjusted based upon 
mining plans and the 12 months of baseline groundwater monitoring.  Dry mining 
operations (Tier 1) will typically require a less extensive monitoring network than wet 
mining operations (Tier 2). 
 



4. Hydrogeological Evaluation Report – The hydrogeological evaluation report summarizes 
the information gathered from the general mine location map with supporting information 
document, stream and wetlands resources report, monitoring network, additional field 
surveys and GIS analysis.  The report should include: 
 



a. Arial extent and depth of the silica sand deposits. 
b. Geologic units and contacts including unit thickness illustrated with geologic 



cross sections. 
c. Aquifer units. 
d. Confining units (clay, shale, siltstone). 
e. Faults and structure. 
f. Depth to bedrock. 
g. Depth to the water table/potentiometric surface - must be determined by field 



measurements of static water levels in monitoring wells located on site. 
f. Inventory, characterization and mapping of all karst features including sinkholes, 



sinking streams, and caves.  
g. Comprehensive and complete inventory, characterization and mapping of 



domestic wells, irrigation wells, and public supply wells. 
h. Location of exploratory boreholes with boring logs. 
i. Location of monitoring wells with water well and boring records. 
j. Gather and display stream flow and groundwater hydrogeologic information. 
k. This information shall be summarized in a Hydrogeologic Conceptual Model 



based on the resource information/data collected and should include a 
hydrogeologic cross section(s) sufficient to characterize site and area conditions. 



 
5. Mining Plan (See Operations section for further guidance) 



 
a. Mining progression and timing. 
b. Final depth of the mine. 
c. Spoil pile locations and treatments. 
d. Material processing plans including washing sites, transport, water sources, and 



treatment methods. 
e. Equipment maintenance areas. 
f. Road locations. 
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6. Mine Reclamation Plan – Because the interim and final disposition of the mine has the 



potential to negatively impact trout streams, a detailed mine reclamation plan is required.  
See Operations, Reclamation subsection for more guidance. 



 
Tier 2 Wet Mining Permit Applications – additional requirements apply to all proposed silica 
sand mines that need to appropriate water for dewatering, sand processing, sand transportation, 
and mining operations below the water table.  Tier 2 permit applications must include all of the 
Tier 1 submittal requirements plus the following submittal for the “area of concern”.  
 



1. Comprehensive Hydrogeologic Investigation Report – A work plan must be prepared 
with planned activities and submitted to the DNR for review prior to initiating the work. 
Report component requirements are dependent on proposed project activities an may 
include: 
 



a. Additional exploratory boreholes with boring logs. 
b. Additional monitoring wells with water well and boring logs. 
c. Nested monitoring wells. 
d. Geologic cross sections parallel and perpendicular to groundwater flow direction. 
e. Groundwater water table and potentiometric contour maps. 
f. Flow net analysis of groundwater flow direction. 
g. Aquifer testing to characterize aquifer, confining layer properties and boundaries. 
h. Surface and subsurface geophysics. 
i. Bedrock topographic map. 
j. Depth to bedrock map. 
k. Dye-tracing from surface karst features to springs, seeps, streams and wells. 
l. Fracture analysis. 
m. Air photo interpretation. 
n. GIS analysis.  
o. Groundwater computer model that is properly calibrated, validated, and well 



documented with clearly stated input values and assumptions. 
p. Groundwater computer model scenario comparisons and forward simulations. 
q. Groundwater computer modeling with particle tracking and contaminant transport 



capabilities. 
r. Thermal modeling/monitoring of streams and groundwater. 



 
Annual Report 
 
If a permit is issued, an annual report will be required which describes actual mining and 
reclamation completed during the past year, submits  and analyzes groundwater and surface 
water monitoring data, identifies  the mining and reclamation  activities planned for the 
upcoming year, and submits a contingency reclamation plan to be implemented if operations 
cease in the upcoming year. 
 
Corrective Action 
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If after a permit is issued and operations have begun, violations of the permit terms or conditions 
are observed, immediate action will be taken by the DNR to have the mine operator correct the 
violation.   
 
Annual Permit Fee 
 
If a permit is issued and operations begun, ongoing monitoring and regular inspection of the 
mining operation will help ensure the protection of the trout stream resource.  An annual silica 
sand mining trout stream setback permit fee will be charged to the mine operator based on the 
level of staff effort and professional services rate and billable hours. 
 
Existing Silica Sand Mining Operations 
 
Silica sand mining operations which were operating before May 24, 2013 are not required to 
obtain the silica sand mining trout stream setback permit.  However, if an existing silica sand 
mine expansion is proposed that requires a CUP/IUP by the LGU, the DNR will require a silica 
sand mining trout stream setback permit. 
 
 



d. Recommendations, Standards, Criteria, Considerations  
 
Paleozoic Plateau 
 
In order to protect the biologically important and sensitive trout streams from potentially 
negative impacts associated with silica sand mining, processing, stockpiling and transportation 
activities within the Paleozoic Plateau Ecological Section, LGUs could consider the following 
actions:  
 



1. Provide the DNR Area Hydrologist with LGU comments on Silica Sand Mine Trout 
Stream Permit applications within the permit comment period. 



2. Participate in coordination meetings between the DNR and the permit applicant. 
 
Minnesota River Valley  
 
In order to protect the biologically important and sensitive trout streams from potentially 
negative impacts associated with silica sand mining, processing, stockpiling and transportation 
activities in areas outside of the Paleozoic Plateau Ecological Section, LGUs could consider the 
following actions:  
 



1. Require the permit applicant to submit a (1) scope of work and (2) hydrogeological 
evaluation report for LGU review and approval that is comprehensive and demonstrates 
that their proposed project has been adequately evaluated in regards to the following 
criteria: 
· Trout stream temperature.  Does the proposed silica sand mining operation have the 



potential to increase trout stream temperature? 
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· Stream base flow or stream quantity. Does the proposed silica sand mining 
operation have the potential to cause a reduction in groundwater base flow recharge 
to trout streams or a reduction in trout stream flow volumes? 



· Spring water quality. Does the proposed silica sand mining operation have 
the potential to lessen the quality of spring water, including its 
temperature, turbidity, or contamination? 



· Surface Water runoff. Is there a threat of negative impacts to streams from 
increased surface water runoff from silica sand mining operations? 



· Processing, stockpiling. Is there a threat of negative impacts to streams from the 
processing or stock piling of sand or leachate from those processes? 



· Recreation: Does the proposed silica sand mining operation have the potential to 
lessen the recreational use or productivity of the trout streams due to the 
operation of the silica sand mine? 



 
2. Follow DNR process for Silica Sand Mining Trout Stream Permit as outlined above. 



 
 
References 
 
State Statutes:  97C.005 SPECIAL MANAGEMENT WATERS 



103G.201 PUBLIC WATERS INVENTORY 
103G.217 DRIFTLESS AREA WATER RESOURCES  



 103G.285 SURFACE WATER APPROPRIATIONS 
115.44 CLASSIFICATION OF WATERS 



 
Minnesota Rules: 6115.0190-0231 PUBLIC WATERS RULES 
   6264.0050 RESTRICTIONS ON DESIGNATED TROUT LAKES  
   AND STREAMS 
   7050.0222 SPECIFIC WATER QUALITY STANDARDS FOR   
   CLASS 2 WATERS 
 
DNR web page: 
http://www.dnr.state.mn.us/fishing/trout_streams/index.html 
 
DNR web page:  
http://files.dnr.state.mn.us/lands_minerals/silicasand/silicasand-troutstream-setback-factsheet.pdf 
 
MPCA web page:  
http://www.pca.state.mn.us/index.php/water/water-permits-and-rules/water-rulemaking/water-
quality-standards.html 
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E.6. Calcareous Fens 
 
 



a. Description of Silica Sand Project Concerns 
 
Calcareous seepage fens are one of the rarest natural communities in the United States.  These 
fens have been reported in 10 states, mostly in the Midwest.  Approximately 200 are known in 
Minnesota, most of which are only a few acres in extent.  Calcareous fens are concentrated at the 
bases of terrace escarpments in river valleys in southeastern Minnesota and on the sides of 
morainal hills and valley side slopes in southern, northwest and west-central Minnesota.  Silica 
sand mining activities have the potential to physically disturb, fill or alter the hydrology of 
calcareous fens.  Dewatering, washing, processing and transportation of sand have the potential 
to substantially change the groundwater flow regime that supports a calcareous fen. 
 
 



b. Narrative Description and Background Information 
 
Calcareous fens are rare and distinctive wetlands characterized by a substrate of non-acidic peat 
and dependent on a constant supply of cold, oxygen-poor groundwater rich in calcium and 
magnesium bicarbonates.  This calcium-rich environment supports a plant community dominated 
by “calciphiles,” or calcium-loving species.  These fens typically occur on slight slopes where 
upwelling water eventually drains away and where surface water inputs are minimal.  Sometimes 
they occur as domes of peat that grow to the height of the hydraulic head.  These settings create 
an unusual wetland regime where the substrate is almost always saturated to the surface, but 
flooding is rare and brief.  In addition to the rarity of the community itself, calcareous seepage 
fens support a disproportionately large number of rare plant species in Minnesota, four of which 
occur almost exclusively in this community. 
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Figure of generalized regional cross section of groundwater discharge for site conditions needed for calcareous fens. 
 



 
 
Under the Minnesota Wetlands Conservation Act (WCA), impacts to calcareous seepage fens are 
regulated by the DNR.  According to the WCA rules, calcareous fens may not be filled, drained, 
or otherwise degraded, wholly or partially, by any activity, unless the Commissioner of Natural 
Resources, under an approved calcareous fen management plan, decides some alteration is 
necessary.  For DNR well construction approvals with subsequent appropriation permit 
applications within 5 miles of a known calcareous fen, submittal requirements are automatically 
elevated to a higher level of technical data collection, analysis and review to better understand 
the hydrogeologic setting and to avoid impacts.  Other wetland types bordering a calcareous fen 
provide a critical buffer from activities in the vicinity and help to protect the integrity of the fen. 
 
In addition to the protection afforded by WCA, destruction of any state-threatened plants 
occurring on a calcareous fen may be regulated under Minnesota’s endangered species law.  
MPCA rules prohibit discharge of any sewage, industrial waste, or other waste to a calcareous 
fen. 
  
 



c. List of Silica Sand Project Potential Impacts  
 
Potential impacts are similar for both geographic regions. 
 



· Alteration of groundwater flow regime 
· Physical disturbance 
· Alteration of surface water flow 
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· Loss of protected species 
· Discharge to outstanding resource value water 
· Alteration of soil and water chemistry from discharges to fen 
· Loss of surrounding wetland habitat that act as a buffer for calcareous fens 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
In order to protect calcareous fens from potentially negative impacts associated with silica sand 
mining, processing, stockpiling and transportation activities, Paleozoic Plateau and Minnesota 
River Valley LGUs could consider requiring the following actions in local permitting:  
 



1. Consult the official list of known calcareous fens on the DNR’s website to determine if 
any calcareous fens are located in the vicinity of proposed activities.  If so, notify the 
DNR Area Hydrologist. 



2. Report all known or suspected calcareous fens in the LGU’s jurisdiction that are not on 
the official list of calcareous fens to the DNR Area Hydrologist for verification and 
official listing of the fens. 



3. Utilize appropriate provisions of the WCA to avoid the loss of any wetlands that buffer a 
calcareous fen. 



4. For all projects that involve dewatering, require a survey of wetlands within 1.5 miles of 
the project boundary to determine if any unknown calcareous fens may be present.   
Surveys should be conducted by personnel qualified to identify calcareous fens.     



5. If potential calcareous fen impacts are identified, further consultation with the DNR is 
required. 



 
 
References 
 
State Statutes:  84.0895 PROTECTION OF THREATENED AND ENDANGERED   



SPECIES 
 103G.223 CALCAREOUS FENS 
     
Minnesota Rules: 7050.0180 NONDEGRADATION FOR OUTSTANDING RESOURCE       



VALUE WATERS   
 8420.0935 STANDARDS AND CRITERIA FOR IDENTIFICATION,       



PROTECTION, AND MANAGEMENT OF CALCAREOUS FENS. 
 
DNR web pages: 
http://files.dnr.state.mn.us/natural_resources/water/wetlands/calcareous_fen_fact_sheet_dec_201
1.pdf 
 
http://files.dnr.state.mn.us/natural_resources/npc/open_rich_peatland/opp93.pdf 
 
http://www.dnr.state.mn.us/wetlands/type2_calcareous_fen.html 
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http://files.dnr.state.mn.us/publications/waters/calcareous_fen_list_nov_2009.pdf 
 
 
 
E.7. Wellhead Protection Areas as Defined in Section 103I.005 
 
 



a. Description of Silica Sand Project Concerns  
 
Removal of protective geologic materials can result in increased groundwater vulnerability to 
land use activities. Additionally, mining activities could result in different recharge patterns, 
groundwater flow conditions or other aquifer properties. Should these aquifer properties differ 
substantially from those used in delineating a nearby wellhead protection area, the integrity of 
the methodology used for the delineation would be undermined. If such circumstances arise, the 
wellhead protection area delineation will need to be re-assessed.  
 
 



b. Narrative Description and Background Information  
 
Wellhead protection planning (WHP) is a means of preventing contamination of either wells or 
the groundwater system supplying wells using effective management of potential sources of 
contamination in all or a portion of the well’s recharge area. Wellhead protection is a legal 
requirement that was adopted by the state in December 1997. Procedures and time frames for 
wellhead planning are described in Minnesota Rules Parts 4720.5100 to 4720.5590, and apply to 
community and non-community public water supply systems that rely on groundwater for their 
source of drinking water. 
 
Wellhead protection planning is conducted within Drinking Water Supply Management Areas 
(DWSMA), which are the management areas around scientifically-derived wellhead protection 
areas. These areas and the vulnerability associated with them are determined by public water 
supply systems using site specific information. Resource protection measures embedded in 
wellhead protection planning efforts are derived based on the physical setting of the DWSMA 
and the potential sources of contamination identified at the time of plan preparation.   
 
In general, WHP areas provide buffers to water supply wells. No additional setbacks are required 
unless silica sand mining activities will result in impacts to the parameters used to develop the 
WHP plan.  In addition, all potential contaminant sources are required to meet isolation distances 
to all wells as described in MN Statute I031 and MR Chapter 4725. 
 
 



c. List of Silica Sand Project Potential Impacts  
 
Most potential impacts are similar for both the Minnesota River Valley and the Paleozoic 
Plateau. 
 



· Alteration of groundwater flow regime; 
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· Physical disturbance, especially the removal of confining layers that afford some 
geologic protection to aquifers used for water supply (causing increased vulnerability to 
groundwater contamination); 



· Change in recharge patterns; 
· Alteration of surface water flow. 



 
The one area of concern unique to the Paleozoic Plateau is the potential for silica sand mining 
operations and the water handling associated with silica sand mining to lead to the development 
of karst features in the carbonate bedrock of the region. Such features are known to develop 
rapidly in some settings. The complex groundwater flow patterns and very rapid travel times 
associated with aquifers that exhibit these features can make protection efforts difficult.  
Accordingly, mine development and reclamation activities specific to the Paleozoic Plateau (as 
described elsewhere in this document) are designed to minimize the likelihood that mining 
activities would accelerate the development of karst and other secondary porosity features in the 
underlying bedrock materials. 
 
 



d. Recommendations, Standards, Criteria, Considerations 
 
The following language could be considered for use in ordinance development or in permitting 
requirements: 
 



· Prior to mining, an inventory of all wells, shall be conducted within the portions of a 
DWSMA proposed for silica sand mining activities and within a 1 mile radius of the 
proposed project boundary.  Unused, unsealed wells shall be brought back into use or 
sealed in accordance with Minnesota Statutes, Chapter 103I and Minnesota Rules, 
Chapter 4725. Additional information is available on the MDH website at Well 
Sealing. 



 
 
References 
 
MDH maintains current information on the locations and vulnerability characteristics of 
wellhead protection areas and drinking water supply management areas at: 
http://www.health.state.mn.us/divs/eh/water/swp/maps/index.htm. 
 
MDH guidance on stormwater infiltration in wellhead protection areas is available on its 
website: http://www.health.state.mn.us/divs/eh/water/swp/stormwater.pdf 
 
MDH has compiled a list of issues and associated management measures for mining within 
wellhead protection areas. This information is available here: 
http://www.health.state.mn.us/divs/eh/water/swp/mining.pdf 
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E.8. Critical Natural Habitat Acquired by the Commissioner of Natural 
Resources under Section 84.944 of Minnesota Statutes 



 
 



a. Description of Silica Sand Project Concerns 
 
“Critical natural habitats” are defined as lands or waters funded under MS 84.943 that are 
acquired under provisions of MS 84.944 Acquisition of Critical Natural Habitats.  The lands or 
waters (outdoor recreation units) acquired are designated as a unit within the state Outdoor 
Recreation System such as a state park.  Silica sand mining activities have the potential to 
negatively affect these outdoor recreation units through the introduction or spread of invasive 
species and through changes in hydrology, increased erosion, sedimentation, pollution, a 
reduction in the recreational user experience, loss of connectivity of landscapes, loss of wildlife 
habitat and native plant communities and wildlife displacement. Many of these outdoor 
recreation units, once acquired, are protected from direct impacts.   
 
Although these outdoor recreation units are individually established under unique criteria (e.g. 
outdoor recreation value, protection of natural features, historic preservation) which are 
intrinsically tied to their location on the landscape; the outdoor recreation units either in the 
Minnesota River Valley and Paleozoic Plateau Ecological Section face similar potential impacts.  
 
The outdoor recreation units that may be affected will depend on the location and type of silica 
sand operations being proposed. Depending on the extent to which the silica sand resources are 
mined, processed or transported, the cumulative effect on Minnesota’s sensitive resources could 
be significant. 
 
 



b. Narrative Description and Background Information 
 
According to Minnesota Statutes (MS) section 84.944 in determining what critical natural 
habitats shall be acquired or improved, the commissioner shall consider:   



1) The significance of the land or water as existing or potential habitat for fish and wildlife 
and providing fish and wildlife oriented recreation; 



2) The significance of the land, water, or habitat improvement to maintain or enhance 
native plant, fish, or wildlife species designated as endangered or threatened under 
section 84.895.  



3) The presence of native ecological communities that are now uncommon or diminishing; 
and 



4) The significance of the land, water, or habitat improvement to protect or enhance natural 
features within or contiguous to natural areas including fish spawning areas, wildlife 
management areas, scientific and natural areas, riparian habitat and fish and wildlife 
management projects. 
 



In accordance with considerations mentioned above, “critical natural habitats” may only be 
acquired under MS section 84.944 if it is designated as a unit within the state Outdoor 
Recreational System as defined under section 86A.05. Outdoor recreational units include; state 
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parks; state recreation areas; state trails; state scientific and natural areas; state wilderness areas; 
state forests; state wildlife and management areas; state water access site; state wildlife, scenic 
and recreational rivers, state historic sites; state rest areas; additional parks; aquatic management 
areas; and state boater waysides. 
 
“Critical natural habitats” also include those identified under sections 89.018, subdivision 2, 
paragraph (a), 97A.101, 97A.125, 97C.001 and 97C.011 which include public water reserves and 
management areas, wildlife habitats on private land, experimental waters and muskellunge lakes, 
respectively. 
 
Silica sand resources in Minnesota are found primarily in the Minnesota River Valley and the 
Paleozoic Plateau (southeastern) portions of the state. From a natural resource perspective, these 
areas include unique and critical habitats that should be protected. The Minnesota River Valley 
includes gently rolling hills that historically were covered with oak savanna, tallgrass prairie and 
maple-basswood forest. The Paleozoic Plateau is characterized by bluffs, prairies and stream 
valleys, provides a critical migratory corridor for birds, is comprised of numerous cold-water 
streams, has the highest number of SGCN, and is one of the most important areas for reptiles and 
mullusks. The EQB Report on Silica Sand Final Report (March 20, 2013) includes more 
information on sensitive resources found within these areas and potential impacts silica sand 
activities may have to these resources.  
 
Most outdoor recreation units in these areas have been designated under specific criteria on a 
per-site basis. These criteria could be, for example,  that the site contains a native prairie; a 
unique or historical view shed of the Mississippi River or offers recreational opportunities valued 
in Minnesota such as trout stream fishing, camping, and wildlife viewing for example. For this 
reason, management methods and recreational opportunities vary among areas. This makes it 
impossible to identify specific impacts silica sand activities will have on critical natural habitats, 
even if they fall under similar designations, without site specific information.  
 
Even with site specific information, it may be difficult for LGUs to assess what type of impacts 
may be associated with proposed activities for outdoor recreation units that aren’t directly 
impacted. The outdoor recreation units may consist of complex habitat systems with varying 
degrees of consideration that need to be made from a broader landscape perspective (e.g. seed 
transport, hydrology, wildlife corridors). More obvious impacts that may be easier to assess 
include noise or visual impact; but the loss and value of habitat and habitat connectivity or 
migratory impacts may be more difficult to discern. Consultation with area experts and site 
managers could be a useful tool in assessing site impacts and is encouraged. In the scenario 
where the outdoor recreation unit is adjacent to the proposed project site, the DNR should be 
consulted early in the process.  
 
The vicinity of the proposed project to these outdoor recreation units introduces another 
consideration. An example on visual impacts: A proposed silica sand mining operation is located 
on a bluff feature. Two state trails are located within ¼ mile of the proposed project; one trail is 
located on the toe of the bluff, the other on the top. Even though the proposed project is located 
within ¼ mile of both trails, the trail on the top of the bluff may have visual impacts while the 
other located at the toe of the bluff does not. Generally, the DNR recommends that “vicinity” be 
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considered as critical natural habitats located within one mile of the proposed project boundary.  
Outdoor recreation units identified within that distance should then be evaluated individually for 
potential impacts applying considerations such as the one in the example above. 
 
Features within outdoor recreation units or for which the property may have been designated 
may be discussed in other Considerations for Setback and Buffer subsections. For example, 
Seminary Fen Scientific and Natural Area is located within the Minnesota River Valley. 
However, one of resources for which the critical natural habitat was named is a calcareous fen. 
Special considerations and recommendations for calcareous fens are discussed in subsection 6. In 
this scenario, it is recommended that the LGU follow the recommendations for the unique 
feature or whichever is more restrictive. It should be noted that other site features in addition to, 
for example, the calcareous fen, may need to be considered when determining an appropriate 
course of action. Referring back to the example above, the Seminary Fen SNA also includes a 
designated trout stream and state-listed rare plants. 
 
It is also important to note the obvious higher density of the designated sites within the Paleozoic 
Plateau. This are of the state with its many unique features is referred to as the Driftless Area and 
in in Minnesota, is generally referred to as the Bluffland Landsape. This should not be 
interpreted by LGUs to mean that resources outside of this area are not as valued or require less 
protection; but, rather point out that density of these resources should be considered when 
considering cumulative impacts and landscape connectivity.   
 
When considering boundaries 
 



Some outdoor recreation units such as state parks and state recreation areas have legislatively 
authorized statutory boundaries. Statutory boundaries are comprised of state-acquired parcels 
and privately-owned properties (lands in which the landowner agrees to be included within 
the statutory boundary but whose property is not impacted by the agreement). Statutory 
boundaries allow the DNR the authorization to negotiate with willing sellers for acquisition 
of lands contained within that statutory boundary. Statutory boundaries provide additional 
opportunity to state parks and state recreational areas to preserve plant communities, natural 
areas and culturally significant historic sites.  



 
When considering features 
 



The NHIS provides information on Minnesota’s rare plants, animals, native plant 
communities, and other rare features such as animal aggregations. The NHIS is the most 
complete source of data on Minnesota’s rare or otherwise significant species, native plant 
communities, and other natural features and is continually updated as new information 
becomes available. The data are commonly used for land conservation programs, 
environmental review, planning, management research and education. A Natural Heritage 
Review [or NHIS Review] can be obtained through a formal request made to the DNR.  If it 
is determined that the proposed project has the potential to adversely affect any state-listed or 
other rare features recommendations for avoidance and/or minimization will be included with 
the response along with DNR area contact information.  Information on how to obtain NHIS 
data along with a fee schedule for services can be found on the DNR website.  
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Many resources are available that provide information about the species or features 
associated with critical natural habitats (and other habitats in general). The DNR website link 
to” Nature” is one of those resources. This interactive webpage includes links to webpages 
on Minnesota’s animals, climate, ecological classification system, forests, invasive species, 
native plant communities, nongame wildlife, plants, prairies, water and rocks and minerals. 
Numerous other resources are available via the internet that include other state websites, 
local governments (county/city), non-governmental organizations (e.g. The Nature 
Conservancy, Ducks Unlimited, the Minnesota Land Trust, etc.), university websites (e.g. 
University of Minnesota) and federal government websites (e.g. United States Fish and 
Wildlife Service, United States Park Service, etc.). Caution should be applied when using 
information gathered from non-research based entities.   



 
More information on outdoor recreation units can be found on the DNR website. Most of the 
links are located under the Destination Tab located on the main webpage at 
www.dnr.state.mn.us. This information includes maps, outdoor recreation units 
characteristics/features and recreational features. 
 
The locations of most of the outdoor recreation units referenced in this subsection are available 
in spatial data format and can be found on the DNR Data Deli website. The DNR GIS Data Deli 
is an internet-based spatial data acquisition site that allows users to download raw computer-
readable data for use in Geographic Information System (GIS) or image processing systems. 
Local land-use plans and watershed plans are other resources that should include locations of 
outdoor recreation units and their unique and valued features. 



 
 



c. List of Silica Sand Project Potential Impacts  
 
Minnesota River Valley and Paleozoic Plateau 
 



· Reduction in SGCN 
· Impacts to state-listed species that rely on designated outdoor recreation units 
· Loss of habitat and habitat corridors  
· Introduction and/or spread of invasive species  
· Increase in water pollution 
· Hydrologic impacts to lakes, streams and wetlands (landscape and recreational 



implications) 
· Recreational user safety (increased traffic and large equipment) 
· Increased fragmentation and degradation of habitat (both protected and non-) 
· Visual impacts to recreational users 
· Noise impacts to recreational users 



 
 



d. Recommendations, Standards, Criteria, Considerations  
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To protect outdoor recreation units from potential negative impacts associated with silica sand 
mining, processing and transportation LGUs could consider the following be required in local 
application/permitting processes: 



1. Require that the applicant submit a DNR NHIS Data Request Form in order to determine 
potential impacts to rare features.  The form should be obtained early in project 
development so the NHIS Response can be provided with the application. *Note: A 
NHIS correspondence letter is valid for one year. Through project development 
(including early planning, application, environmental review and permitting) it may be 
necessary to request an updated review from the DNR to ensure that all recorded rare and 
natural resources are incorporated in project considerations. 



2. Consult the DNR’s website or DNR area offices to determine if an outdoor recreation is 
located in the vicinity of proposed activities. 



3. If an outdoor recreation unit is found to be adjacent to the proposed project, the DNR 
should be consulted early in the process.  



4. If the outdoor recreation unit is found to be in the vicinity of the proposed project, 
LGUs/project proposers should consider the proposed activities and the potential impacts 
to the outdoor recreation units. A DNR area expert or manager could be consulted to help 
assess potential impacts. 



5. Impacts in any scenario should be avoided or minimized to the extent feasible by 
requiring:  



a. Setbacks: There are no existing setback requirements in Minnesota Rules for 
outdoor recreational units (“critical natural habitats”).  As with residential 
setbacks, minimum setbacks in land-use regulations can be used to provide a base 
level of protection.  However, the specifics of the project and the site need to be 
considered and setbacks are more effectively determined on a project-specific 
basis.  In a land-use regulation pertaining to outdoor recreational units, it may be 
appropriate to establish a setback of 500 feet or greater from the property line. 



b. Vegetative buffers:  Require a vegetative buffer along the perimeter of the 
project area. Vegetative buffers provide both a visual and noise barrier to mining, 
processing and transporting activities if designed properly. Vegetative buffers also 
help provide erosion control, reduce soil/water runoff from the site and may help 
to avoid or manage the spread or establishment of invasive species. 



c. Best Management Practices: Project proposers should be required to follow 
BMPs. (discussed in more detail in the Operations Section of this document) 



d. The use of ecologically appropriate materials both during operations and 
reclamation. For example, this could include the required use of wildlife-friendly 
erosion control mesh and native seed mixes from local seed sources (see 
Operations). 



 
 
References 
 
The Office of the Revisor of Statutes website: 
http://www.revisor.leg.state.mn.us 
 
DNR main website: 
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www.dnr.state.mn.us 
 
DNR Natural Heritage Information System webpage: 
http://www.dnr.state.mn.us/eco/nhnrp/nhis.html 
 
DNR Index webpage on Nature: 
http://www.dnr.state.mn.us/nr/index.html 
 
DNR Data Deli webpage: 
http://deli.dnr.state.mn.us 
 
Attach: Wildlife-friendly erosion control mesh flyer. 
Attach: Minnesota’s State-Listed Species (August 2013) 
 
 
 
E.9. Natural Resource Easement Paid Wholly or in Part by Public Funds 
 
 



a. Description of Silica Sand Project Concerns 
 
Silica sand mining activities have the potential to negatively affect natural resource easements 
through the introduction or spread of invasive species; changes in hydrology; loss of wildlife 
habitat and wildlife displacement; reduction in the recreational user experience; loss of 
connectivity of landscapes; and through increased erosion, sedimentation and pollution. The 
potential effects are likely to be indirect impacts as easements set forth specific restrictions on 
development and land use which would likely protect them from direct impacts.   
 
Natural resource easements are individually obtained for the protection of certain features or for 
natural resource recreation. Although the Minnesota River Valley and Paleozoic Plateau 
Ecological Section offer some different rare features and recreational experiences, the resources 
in both face similar potential impacts.  
 
The natural resource easements (lands) that will be affected will depend on the location and type 
of silica sand operations. Depending on the extent to which the silica sand resources are mined, 
processed or transported, the cumulative effect on Minnesota’s natural resources could be 
significant. 
 
 



b. Narrative Description and Background Information 
 
Easements are defined as a certain right to use the real property of another without possessing it. 
Easements often include a set of restrictions a landowner voluntarily agrees to that limits how the 
land can be used. The landowner who legally agrees to the easement and all future owners are 
legally obligated to abide to the agreed-upon restrictions that are placed on the land’s 
development and use.  The existence of an easement should be part of the recorded deed for the 
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property.  The restrictions are dependent on the features that the easement is intended to protect 
or serve. Public access is not always a condition of the agreement. Easements that fit under the 
category of “natural resource easements” include conservation, scenic and trail easements. The 
funding can be from local, state and/or federal sources. 
 
It should be noted that the intention of this subsection is not to provide an exhaustive list of 
natural resource easements and all reasons for which they were acquired. Rather, this subsection 
is meant to bring attention to those which may be encountered and may need to be cogitated 
when reviewing a proposed silica sand project. The focus in this subsection is given to natural 
resource easements held by the state; however, local government, non-governmental 
organizations (NGOs) and federal governments also hold easements in the state of Minnesota 
and should be given equal consideration. 
 
The comments and recommendations provided in this subsection are the technical opinions of 
state agencies. Natural Resource easements held by other entities as identified above may have 
additional concerns or differing recommendations. Therefore LGUs are strongly encouraged to 
contact easement holders identified in the project area as appropriate. 
 
Conservation Easements 
 
State natural resource easements include conservation easements which are defined in Minnesota 
Statutes 84C. There are more than 15 different types of state-funded conservation easements, 
each with a different purpose. Primarily, these are administered by four easement holders: Board 
of Water and Soil Resources (BWSR), Department of Natural Resources (DNR), Duck 
Unlimited (DU), and Minnesota Land Trust (MLT). Conservations easements include those 
acquired for aquatic management areas; native prairie banks; wildlife management areas; 
Reinvest in Minnesota (RIM) Reserve Program; trout streams; scientific and natural areas; wild 
and scenic rivers; wildlife management areas; water banks; northern pike spawning areas; Forest 
Legacy; Minnesota Forests for the Future and Metro Greenways. Many of these are considered 
outdoor recreation units (subsection 8). Easements are another method to add additional 
protection to units when not all properties of interest are available to be acquired. Other 
conservation easements such as native prairie banks are only protected through conservation 
easements.  
 
Currently more than 6,600 state-funded conservation easements protect about 600,000 acres. The 
Paleozoic Plateau contains 481 conservation easements, the majority of which are trout streams. 
The Minnesota River Valley currently has 14 conservation easements of various types.  These do 
not include RIM conservation easements.  Conservation Easement Stewardship and Enforcement 
Program Plan – DNR Final Report February 28, 2011 is a good resource to learn more about 
conservation easements held by the DNR.  As the report date is 2011, numbers provided within 
that document may not be representative of current easements.  
 
Pertaining to RIM conservation easements, BWSR currently holds 6,700 RIM conservation 
easements that provide protection for 250,500 acres across the State. Within the Paleozoic 
Plateau alone there are 422 easements that encompass 10,100 acres. 
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Federal governments easement holders can include the United States Fish and Wildlife Service 
(FWS); the Natural Resources Conservation Service (NRCS) the United States National Park 
Service (NPS) and the United States Bureau of Land Management (BLM). These natural 
resource easements can be acquired and managed in various ways. For example, The NRCS 
offers programs to landowners who want to maintain or enhance their land in a beneficial way to 
the environment by providing technical help and financial assistance but depends on landowners 
and organizations to do the work. The conservation easement programs offered include the 
Grassland Reserve Program, Wetlands Reserve Program and Healthy Forest Reserve Program. 
The FWS provides technical and financial assistance to local land trusts and community 
conservation foundations similar to NRCS but also could own and manage easements such as 
wetland easements, grassland easement and others.  
 
Non-governmental organization easement holders include organizations such as Ducks 
Unlimited, Inc. (Wetlands American Trust), Minnesota Land Trust and The Nature Conservancy. 
Conservation easement types include many of those identified above under state and federal 
government.   
 
Local governments can also hold easements for similar purposes as mentioned above. 
Conservation easement types can vary by LGU. The LGU should be prepared to provide project 
proposers with information on conservation easements that they hold early during project 
planning. 
 
Scenic Easements 
 
State scenic easements are those easements acquired by the Minnesota Department of 
Transportation under M.S. 173.04 Scenic Area. These easements are acquired to preserve the 
natural beauty of a specific area and its visibility from the highway. The rights may require the 
removal, by owner of the land, any structure necessary to accomplish visibility. These easements 
are federally funded. 
 
The DNR may acquire scenic easements to implement the Wild and Scenic Rivers System. The 
purpose of Wild and Scenic River Systems are to preserve and protect the outstanding scenic, 
recreational, national, historical, and scientific values of certain Minnesota rivers and adjacent 
lands. There is one Wild and Scenic and Recreational River located within the Paleozoic Plateau 
that is a segment of the Cannon River. 
 
Trails Easements 
 
Trail easements are easements acquired for the purpose of developing or designating a trail 
segment for recreational purposes. Trail easements offer the user access to other natural resource 
features and critical natural habitats discussed in other sections and subsections of this document. 
Trail easements can be held by local, state and federal governments as well as non-governmental 
organizations. These easements can be designated for a variety of uses and reasons. The DNR for 
example manages trails and trail systems for many uses that include cross-country, biking, 
horseback riding, off-highway vehicles, hiking and snowmobile trails. Many of these trail types 
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are also managed by non-state entities. Trail systems may tie into larger long-distance trails that 
can be held in easements by many easement holders. 
 
Four state trail easements are managed by the DNR located within the Paleozoic Plateau. Within 
the Minnesota River Valley, one state trail easement that is part of the Minnesota Valley State 
Trail. Currently, no National Park System trails are within this area of the state.  
 
Considerations 
 
As discussed above, natural resources easements are obtained for a variety of reasons. Natural 
resource easements may be obtained for recreational purposes, the protection and preservation of 
rare and unique features and several of these easements may be part of or considered critical 
natural habitats. For this reason, the considerations and cautionary mentions are similar to those 
in subsection 8 of Buffers and Setbacks.  
 
The restrictions of each individual easement are dependent on the features that the easement is 
intended to protect or for the purpose for which the easement was obtained. This makes it 
difficult to state with any certainty what specific impacts silica sand activities may have to 
natural resource easements even for those that fall under similar designations, without site 
specific information.  
 
Even with site specific information, it may be difficult for LGUs to assess what type of impacts 
may be associated with proposed activities for natural resource easements that aren’t directly 
impacted. Natural resource easements lands may consist of complex habitat systems with 
varying degrees of consideration that need to be made from a broader landscape perspective (e.g. 
seed transport, hydrology, and wildlife corridors). More obvious impacts that may be easier to 
assess include noise or visual impact; but the loss and value of habitat and habitat connectivity or 
migratory impacts may be more difficult to discern. Consultation with area experts and site 
managers could be a useful tool in assessing site impacts and is encouraged. In the scenario 
where the natural resource easement is adjacent to the proposed project site, the easement holder 
should be consulted early in the process.  
 
The vicinity of the proposed project to a natural resource easement introduces another 
consideration. An example on visual impacts: A proposed silica sand mining operation is located 
on a bluff feature. Two state trails are located within ¼ mile of the proposed project; one trail is 
located on the toe of the bluff, the other on the top. Even though the proposed project is located 
within ¼ mile of both trails, the trail on the top of the bluff may be subject to visual impacts 
while the other located at the toe of the bluff does not. Generally, it is recommended that 
“vicinity” be considered as natural resource easements located within one mile of the proposed 
project boundary. Natural resource easements identified within that distance should then be 
evaluated individually for potential impacts applying considerations such as the one in the 
example above. 
 
Features within natural resource easements may be discussed in other Setback and Buffer 
subsections. An example would be a calcareous fen. Special considerations and 
recommendations for calcareous fens are discussed in subsection 6. In this scenario, it is 
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recommended that the LGU follow the recommendations for the unique feature or whichever is 
more restrictive. It should be noted that other site features in addition to, for example, the 
calcareous fen, may need to be considered when determining an appropriate course of action.  
 
When considering features 
 
The Natural Heritage Information System provides information on Minnesota’s rare plants, 
animals, native plant communities, and other rare features such as geologic features and animal 
aggregations. The NHIS is the most complete source of data on Minnesota’s rare or otherwise 
significant species, native plant communities, and other natural features and is continually 
updated as new information becomes available. The data are commonly used for land 
conservation programs, environmental review, planning, management research and education. A 
NHIS Review can be obtained through a formal request made to the DNR.  If it is determined 
that the proposed project has the potential to adversely affect any state-listed or other rare 
features recommendations for avoidance and minimization will be included with the response 
along with DNR area contact information. Information on how to obtain NHIS data along with a 
fee schedule for services can be found on the DNR website.  
 
There are many resources available that provide information about the species or features 
associated with natural resource easements (and other habitats in general). The DNR website link 
to “Nature” is one of those resources. This interactive webpage includes links to webpages on 
Minnesota’s animals, climate, ecological classification system, forests, invasive species, native 
plant communities, nongame wildlife, plants, prairies, water and rocks and minerals. Numerous 
other resources are available via the internet that include other state websites, local governments 
(county/city), non-governmental organizations (e.g. The Nature Conservancy, Ducks Unlimited, 
the Minnesota Land Trust, etc.), university websites (e.g. University of Minnesota) and federal 
government websites (e.g. United States Fish and Wildlife Service, United States Park Service, 
and etc.). Caution should be applied when using information gathered from non-research based 
entities.   
 
How to find out where natural resource easements are located 
 
The National Conservation Easement Database (NCED) includes records from land trusts and 
public agencies throughout the United States. The purpose of NCED is to provide a nationwide 
system for sharing and managing information about conservation easements. The website allows 
the user to run reports on your state(s) of interest. More advanced searches include but are not 
limited to easement types, easements by counties, easement holders, and easement purposes. The 
report includes graphs/charts that aid in the interpretation of conservation easements and queries 
offer map depictions. The easement records within the system are provided voluntarily and 
updated periodically. Easement holders and landowners both are encouraged to participate. In 
Minnesota several state, federal and non-governmental organizations participate in this program. 
Few local governments were identified as participants in the database. To run a report for your 
area of interest or to learn more on how to participate in the NCED, visit the website at 
www.conservationeasement.us. 
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The locations of several natural resource easements discussed in this subsection are available in 
spatial data format and can be found on the DNR Data Deli website. The DNR GIS Data Deli is 
an internet-based spatial data acquisition site that allows users to download raw computer-
readable data for use in Geographic Information System (GIS) or image processing systems. 
Local land-use plans and watershed plans are other resources that should include locations of 
critical natural habitats and their unique and valued features. 
 
Most easements are filed in the public records of the county in which the land is located. For 
counties who have not established an electronic database which allows them to sort land records 
by type, locating easements can be difficult. However, other resource planning tools such as 
local land-use and/or regional development plans and some watershed plans should already have 
identified many of these easements and could be useful tools when reviewing proposed projects. 
 
 



c. List of Silica Sand Project Potential Impacts 
 
Potential impacts are similar for both geographic regions. 
 



· Loss of habitat and habitat corridors  
· Introduction and/or spread of invasive species  
· Increase in water pollution 
· Hydrologic changes (landscape and recreational implications 
· Recreational user safety (increased traffic and large equipment) 
· Reduction in SGCN 
· Impacts to state-listed species that rely on protected resources 
· Increased fragmentation and degradation of habitat (both protected and non-) 
· Visual impacts to recreational users 
· Noise impacts to recreational users 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
Natural resource easements are one method to protect and preserve land; other methods include 
zoning and local regulations, state or federal laws and regulations, and public ownership. To 
protect natural resource easements from potential negative impacts associated with silica sand 
mining, processing and transportation LGUs could consider the following be required in local 
application/permitting processes: 
 
1. Require that the applicant submit a DNR NHIS Data Request Form in order to determine 



potential impacts to rare features.  The form should be obtained early in project development 
so the NHIS Response can be provided with the application. *Note: A NHIS correspondence 
letter is valid for one year. Through project development (including early planning, 
application, environmental review and permitting) it may be necessary to request an updated 
review from the DNR to ensure that all recorded rare and natural resources are incorporated 
in project considerations. 
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2. Consult available resources to determine natural resource easements are adjacent to or in the 
vicinity of the proposed project. If a natural resource easement is found to be adjacent to the 
proposed project, the easement holder should be consulted early in the process. 



3. If the natural resource easement is found to be in the vicinity of the proposed project, 
LGUs/project proposers should consider the proposed activities and the potential impacts to 
the critical natural habitat. Area experts or easement managers could be consulted to help 
assess potential impacts. 



4. Impacts in any scenario should be avoided or minimized to the extent feasible by requiring:  
a. Setbacks: There are no existing setback requirements in Minnesota Rules for natural 



resource easements.  As with residential setbacks, minimum setbacks in land-use 
regulations can be used to provide a base level of protection.  However, the specifics 
of the project and the site need to be considered and setbacks are more effectively 
determined on a project-specific basis.  In a land-use regulation pertaining to natural 
resource easements, it may be appropriate to establish a setback of 500 feet or greater 
from the property line. 



b. Vegetative buffers:  Require a vegetative buffer along the perimeter of the project 
area. Vegetative buffers provide both a visual and noise barrier to mining, processing 
and transporting activities if designed properly. Vegetative buffers also help provide 
erosion control, reduce soil/water runoff from the site and may help to avoid or 
manage the spread or establishment of invasive species.  



c. Best Management Practices: Project proposers should be required to follow BMPs. 
(discussed in more detail in the Operations section of this document) 



d. The use of ecologically appropriate materials both during operations and reclamation. 
For example, this could include the required use of wildlife-friendly erosion control 
mesh and native seed mixes from local seed sources.  



 
Long-term planning could include working with area experts and landowners to identify lands 
that contain rare and sensitive features to determine whether a natural resource easement or other 
method of protection such as purchasing the land in fee. 
 
 
References 
 
The Office of the Revisor of Statutes website: 
http://www.revisor.leg.state.mn.us 
 
DNR Data Deli website: 
http://deli.dnr.state.mn.us 
 
DNR main website: 
http://www.dnr.state.mn.us/ 
 
NCED website: 
http://www.conservationeasement.us/ 
 
BWSR webpage on easements: 
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http://www.bwsr.state.mn.us/easements/ 
 
USFWS webpage on habitat management techniques: 
http://www.fws.gov/mountain-prairie/pfw/r6pfw8b.htm 
 
NRCS website on Easements: 
www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/easements/ 
 
 
 
E.10. Floodplains 
 
 



a. Description of Silica Sand Project Concerns  
 
Floodplains are areas adjacent to rivers, streams, and lakes that are susceptible to flooding. 
Along large rivers, such as the Mississippi and Minnesota Rivers, floodplains usually are flooded 
during spring after heavy snow seasons but flooding can also result from intense rains. 
Floodplains may include normally dry areas adjacent to wetlands, small ponds, or other low 
areas. Silica sand mining activities have the potential to be flooded if located in or near a 
floodplain.  
 
Flooding of a silica sand mine and associated activities could potentially result in floodwater 
contamination, groundwater contamination, rerouting of the stream, alteration of surface water 
flow, operations shut down, loss of berm or bank, loss of vegetated upland , loss of wetland 
buffer, accelerated erosion, loss of equipment, increased sedimentation, loss of productivity and 
degradation of fish and wildlife habitat. 
 
 



b. Narrative Description and Background Information 
 
In 1969, the Minnesota Legislature enacted the State Floodplain Management Act. By law, 
Minnesota's flood prone communities are required to: 1) adopt floodplain management 
regulations when adequate technical information is available to identify floodplain areas; and 2) 
enroll and maintain eligibility in the National Flood Insurance Program (NFIP) so that the people 
of Minnesota may insure themselves from future losses through the purchase of flood insurance. 
In 1987, the Flood Plain Management Act was amended to establish a state cost-sharing grant 
program to help local government units plan for and implement flood hazard mitigation 
measures. The Department of Natural Resources (DNR) is the state agency with overall 
responsibility for implementation of the State Flood Plain Management Act. 
 
At the state level, the DNR has promulgated minimum standards for floodplain management 
entitled "Statewide Standards and Criteria for Management of Flood Plain Areas of Minnesota" 
These standards have two direct applications: 1) all local floodplain regulations adopted after 
June 30, 1970 must be compliant with these standards; and 2) all state agencies and local units of 
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government must comply with Minnesota Regulations in the construction of structures, roads, 
bridges or other facilities located within floodplain areas delineated by local ordinance.  
 
Floodplain management regulations are administered by local zoning authorities. Local 
floodplain regulatory programs, administered by county government, predominately for the 
unincorporated areas of a county, and by municipal government for the incorporated areas of a 
county, must be compliant with federal and state floodplain management standards. Both federal 
and state standards identify the 100-year floodplain as the minimum area necessary for 
regulation at the local level. The 100-year floodplain is the land adjoining lakes and rivers that 
would be covered by the 1-percent chance (or 100-year) flood. LGUs may regulate activities in 
the 500-year floodplain, instead of just the 1-percent chance (100-year) floodplain. Federal 
Emergency Management Agency (FEMA) maps usually show floodplains associated with rivers, 
streams, and large lakes, but the community may also regulate locally identified areas as high 
flooding risks. Sound floodplain management principles stress the need for a comprehensive 
approach to solving flood problems by emphasizing nonstructural measures. 
 
 



  
 
 
The community’s floodplain management regulations must include the minimum federal and 
state regulations, but often have more restrictive regulations. 
 
Local zoning regulations identify permitted land uses in the floodway and flood fringe portions 
of the floodplain. In the floodway portion, high-velocity floodwaters are expected so most types 
of development are prohibited. In the flood fringe portion of the floodplain, where the backwater 
or low-velocity floodwaters occur, development may be allowed if it meets standards. 
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Mining of many types of surface deposits is common in floodplains, and such uses are addressed 
in MN Rule 6120.  Below are excerpts from Minnesota Rule 6120 regarding permitted and 
prohibited uses. 
 
6120.5800 ZONING: LAND USES PERMITTED IN FLOODWAY AND FLOOD FRINGE 
AREAS. 



Subp. 3. Permitted uses within the floodway or between levees. Local zoning ordinances 
may designate specified uses as permitted or special permit uses provided such uses have 
a low flood damage potential and will not materially obstruct flood flows or increase 
velocities or stages of the regional flood. However, uses that are likely to cause pollution 
of waters, as defined in Minnesota Statutes 1969, section 115.01, and are prohibited 
unless adequate safeguards approved by the state water pollution control agency are 
provided. All other uses are prohibited including storage of any potentially hazardous 
materials which if subject to flooding may become buoyant, flammable, explosive, or 
may be injurious to human, animal, or plant life. 
 
Subp. 3.A. The following uses may be permitted within the floodway or between levees: 
 



A. Uses having a low flood damage potential including agricultural uses, 
recreational uses, parking lots, loading areas, storage yards, airport landing strips, 
certain sand and gravel operations, water control structures, navigation facilities, 
and other open space uses. 



 
Subp. 4. Development of flood fringe areas adjacent to and outside of floodways. 
 
Subp. 4.F. Storage of materials. Materials that, in time of flooding, are buoyant, 
flammable, explosive, or could be injurious to human, animal, or plant life shall be stored 
at or above the flood protection elevation, floodproofed, or protected by structural 
measures consistent with the standards set forth herein. Furthermore, storage of materials 
likely to cause pollution of the waters, as defined in Minnesota Statutes 1969, section 
115.01, if subject to flooding are prohibited unless adequate safeguards approved by the 
state water pollution control agency are provided.  



 
The DNR’s model floodplain ordinances allow “Extraction and storage of sand, gravel, and other 
materials” as conditional uses within the floodway, with specific controls: 



 4.41  All Uses.  No conditional use shall be allowed that will cause any increase in the 
stage of the 1% chance or regional flood or cause an increase in flood damages in the 
reach or reaches affected.  
 4.42  Fill; Storage of Materials and Equipment: 



(a)  The storage or processing of materials that are, in time of flooding, 
flammable, explosive, or potentially injurious to human, animal, or plant life is 
prohibited. 
(b) Fill, dredge spoil, and other similar materials deposited or stored in the 
floodplain must be protected from erosion by vegetative cover, mulching, riprap 
or other acceptable method.  Permanent sand and gravel operations and similar 
uses must be covered by a long-term site development plan. 





https://www.revisor.mn.gov/statutes?id=115.01#stat.115.01
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(c)   Temporary placement of fill, other materials, or equipment which would 
cause an increase to the stage of the 1% percent chance or regional flood shall 
only be allowed if the (Governing Body) has approved a plan that assures removal 
of the materials from the floodway based upon the flood warning time available.   



 
Similar provisions apply in the flood fringe:  
 



 5.45  The placement of more than 1,000 cubic yards of fill or other similar material on a 
parcel (other than for the purpose of elevating a structure to the regulatory flood 
protection elevation) must comply with an approved erosion/sedimentation control plan.  



(a)   The plan must clearly specify methods to be used to stabilize the fill on site 
for a flood event at a minimum of the regional (1% chance) flood event.   
(b) The plan must be prepared and certified by a registered professional 
engineer or other qualified individual acceptable to the (Governing Body).   
(c) The plan may incorporate alternative procedures for removal of the 
material from the floodplain if adequate flood warning time exists. 



 
6120.5900 SUPPLEMENTAL STANDARDS AND CRITERIA FOR FLOODPLAIN 
MANAGEMENT. 



Subpart 1. In general. Supplemental measures for floodplain management should be 
included in local governmental comprehensive floodplain management programs and 
adopted or provided in addition to local zoning ordinances when sufficient technical data 
and resources are available for their effectuation. All local governmental units shall 
provide for control of the development and use of floodplains in flood hazard areas by 
adopting the following specific regulations and measures where practical to supplement 
and complement floodplain zoning ordinances and provide comprehensive floodplain 
management. 
 



In a recent survey of LGU, 3 of 15 respondents had ordinances that prohibited silica sand mining 
in the floodplain. The majority of the remaining participating LGUs (10 of 15 respondents) had 
no explicit setback restrictions or deemed the question not applicable to their ordinances. 
 
 



c. List of Silica Sand Project Potential Concerns  
 
Potential impacts are similar for both geographic regions. 
 



· Floodwater contamination 
· Groundwater contamination 
· Alteration of surface water flow 
· Rerouting of the stream 
· Loss of wetland buffer  
· Accelerated erosion 
· Loss of berm or bank  
· Loss of vegetative buffer 
· Increased sedimentation 
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· Degradation of fish and wildlife habitat 
· Effect on cultural resources 



 
 



d. Recommendations, Standards, Criteria, Considerations 
 
The assessment is that the actual mining operation is unlikely to cause pollution if properly 
managed under the standards listed above.  However, in order to protect floodplains, surface 
water and groundwater from potential pollution from silica sand processing, stockpiling and 
transportation activities, Minnesota River Valley and Paleozoic Plateau LGUs could consider the 
following actions:  
 



1. Amend the existing local floodplain ordinance to list silica processing, stockpiling and 
transloading as prohibited uses in the floodway and flood fringe because of the inherent 
pollution potential, unless and until, the MPCA determines adequate safeguards are in 
place and formally approves them by permit. 



 
In addition, Minnesota Rule 6120.5900 authorizes the LGU to adopt supplemental measures to 
protect floodplain resources from the potential impacts (beyond pollution) associated with the 
inundation of a silica sand mine by floodwaters. Potential impacts include the alteration of 
surface water flow, rerouting of the stream, loss of wetland buffers, accelerated erosion, loss of 
berm or banks, loss of vegetative buffers, increased sedimentation and degradation of fish and 
wildlife habitat. 
 
The following supplemental standards could be considered to improve natural resources 
protection in floodplains:  
 



1. Prohibit any temporary placement of fill and other material (as in 4.42 (c) above) along 
rivers with flashier flood characteristics where adequate warning time is not available. 



2. Require a flood response plan for LGU approval that details how potential floodplain 
damages will be avoided, mitigated, repaired or compensated for in the event of a flood. 



 
 
References 
 
State Statutes:    103A. WATER POLICY AND INFORMATION  
   103F.101- 103F.165 FLOODPLAIN MANAGEMENT 
   103H. GROUNDWATER PROTECTION 
   CHAPTER 115. WATER POLLUTION CONTROL 
   CHAPTER 116. POLLUTION CONTROL AGENCY 
 
Minnesota Rules:  6120.5000 - 6120.6200 FLOODPLAIN MANAGEMENT 
 
DNR web page:  
http://www.dnr.state.mn.us/waters/watermgmt_section/floodplain/index.html 
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Local Governmental Unit Survey Results: 
https://www.surveymonkey.com/sr.aspx?sm=qkaIu71vdR_2fqmXMaOYsLnAJKgFH4Fy7NOS
xsQqAaP74_3d 
 
 
 
E.11. Cultural Resources 
 
 



a. Description of Silica Sand Project Concerns 
 
Silica sand activities have the potential to disturb or destroy areas of cultural significance 
through indirect means or direct mean. Potential indirect effects on historic properties include but 
are not limited to, dust, noise, vibrations, changes in access and lighting. Direct impacts include 
but are not limited to, the destruction or alteration of historic properties as a result of ground 
disturbance through mining activities including mine, processing and transportation facility 
construction. 
 
 



b. Narrative Description and Background Information 
 
The Minnesota River Valley and the Paleozoic Plateau as well as other regions throughout 
Minnesota have been occupied by humans for millennia and have the potential to contain historic 
properties. Historic properties include significant archaeological sites, historic buildings or 
structures (individual properties and districts), historic landscapes, and traditional cultural 
properties.  Historic properties are identified and designated by various processes at local, state 
and federal levels of government.  Identification is accomplished by inventories of known or 
likely resources.  Designation could include local listings of historic properties or could include 
the State or National Register of Historic Places.  
 
In Minnesota, state law requires that all levels of government, state and local, “have a 
responsibility to protect the physical features and historic character of properties designated in 
M.S. sections 138.662 and 138.664 or listed on the National Register of Historic Places…”.  
Most cultural resource investigation and protection activity is carried out through federal and 
state governmental actions. If any silica mining projects receives federal assistance (which 
includes permits, licenses, approvals, or any level of funding), then Section 106 of the National 
Historic Preservation Act of 1966 is triggered, and the LGU is required to work with the lead 
federal agency in completing the Section 106 review.  If a state agency permits or funds a silica 
sand mining project, that state agency is required to conduct reviews under Minnesota statutes 
protecting cultural resources.  These laws apply across the state.  In some situations, local 
governments and private landowners are required to comply with these statutes or LGUs may 
have ordinances of their own overseen by heritage preservation commissions (M.S. 471.193). 
 
Minnesota Statutes pertaining to cultural resources: 
 



Chapter 138. Historical Societies; Sites; Archives; Archaeology; Folklife 





https://www.surveymonkey.com/sr.aspx?sm=qkaIu71vdR_2fqmXMaOYsLnAJKgFH4Fy7NOSxsQqAaP74_3d


https://www.surveymonkey.com/sr.aspx?sm=qkaIu71vdR_2fqmXMaOYsLnAJKgFH4Fy7NOSxsQqAaP74_3d








DRAFT  December 13, 2013  DRAFT 



 DRAFT DECEMBER 2013 page 162 
 



Chapter 307. Private Cemeteries. 
 
These statutes are discussed in more detail below. As mentioned above, several of these do not 
require action by private landowner. In instances where action is required, the items have been 
“called out” below. For those that do not require action by a private landowner, similar to natural 
resources, actions that promote cultural resource protection and preservation are encouraged.  
 
The hiring of a professional archaeologist and historian (qualifications can be found at 
http://www.cr.nps.gov/local-law/arch_stnds_9.htm ) to study and review permitted projects in an 
effort to identify archaeological and architectural resources and consider potential impacts to 
these historic properties is one way to further preservation per state statute, if done in 
consultation with the Minnesota State Historic Preservation Office of the State Archaeologist. 
 
Chapter 138.  
 
Minnesota Field Archaeology Act (MS 138.31-138.42) establishes the office of the State 
Archaeologist; requires licenses to engage in archaeology on nonfederal public land; establishes 
ownership, custody and use of objects and data recovered during survey; and requires state 
agencies to submit development plans to the State Archaeologist, the Minnesota Historical 
Society (MNHS) and the Minnesota Indian Affairs Council for review when there are known or 
suspected archaeological sites in the area.  
 
Under MS 138.40, Subd. 3, agencies controlling said lands must submit plans to the State 
Archaeologist and the MHS for review of developments on their lands where archaeological sites 
are known or scientifically predicted to exist. The State Archaeologist and MNHS have 30 days 
to comment on the plans. “Land” means land or water areas owned, leased or otherwise subject 
to “the paramount right of the state, county, township, or municipality” where archaeological 
sites are or may be located. For industry projects that propose use of state agency land, the state 
agency needs to comply with the statute.  
 
Minnesota Historic Sites Act (MS 138.661-138.669) establishes the requirement that state 
agencies and political subdivisions have a responsibility to protect historical resources. This 
section also defines the State Historic Sites Network and the State Register of Historic Places, 
and requires that state agencies consult with the State Historic Preservation Office (SHPO) at the 
MNHS before undertaking, funding or licensing projects that may affect properties on the 
Network or on the State or National Registers of Historic Places.  Before carrying out any 
undertaking that would affect designated or listed properties, or funding or licensing an 
undertaking by other parties, the state department or agency must consult with the MNHS 
pursuant to the society's established procedures to determine appropriate treatments and to seek 
ways to avoid and mitigate any adverse effects on designated or listed properties. If the state 
department or agency and the MNHS agree in writing on a suitable course of action, the project 
may proceed.  
 
Chapter 307.08. Private Cemeteries Act 
 





http://www.cr.nps.gov/local-law/arch_stnds_9.htm
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The Private Cemetery Act (M.S. 307.08) affords all human remains and burials older than 50 
years and located outside of platted, recorded or identified cemeteries; protection from 
unauthorized disturbance. This statute applies to burials on either public or private lands or 
waters. The law defines what actions are felonies or gross misdemeanors related to private 
cemeteries. As required under Subd. 10, state or political subdivision controlling the lands or 
waters or, in the case of private lands, the landowner or developer, should submit construction 
and development plans to the state archaeologist for review prior to the time bids are advertised 
and prior to any disturbance within the burial area if identified. In most situations, agencies and 
landowners or private developers do not know where sites are located and they do not have the 
in-house ability to scientifically predict where sites could be located. To proactively predict the 
presence of sites LGUs could require a project proposer hire professionals to conduct a scientific 
assessment for use during project scoping and conceptual site planning to avoid effect. It is 
important to note that MS 307.08 requires all levels or government and private landowners and 
developers to comply with the statute, unlike FieldArchaeology and Historic Sites, which do not.  
 
Effective Practices 
 
The most effective way to use the current non-federal environmental review process to protect 
historic properties in Minnesota and silica sand activities is to provide local governments with 
the tools to determine if projects within their jurisdiction have the potential to harm historic 
properties.  
 
With regard to archaeological resources, the State Archaeologist estimates that less than 1% of 
sites are recorded in his database, the official archaeological inventory for Minnesota. Thus 
agencies need to not only assess the impacts to known sites, but to locations that are 
"scientifically predicted" to contain sites assuming that 99+% of Minnesota's sites are not in this 
inventory. Direct access to the State Archaeologist's database would provide agencies with 
known site locations, but should not be provided to inappropriate officials or to the general 
public as it may encourage illegal activities such as trespassing, vandalism, and burial site 
disturbance.  
 
Regarding historic resources the SHPO maintains the state's inventory of historic buildings, 
structures, and landscapes. This list is much more complete than the archaeological inventory 
because the locations of most history-architecture properties can be recorded by simply viewing 
and/or doing archival research.  In the 1970s and 1980s, the SHPO conducted intensive surveys 
of historic standing structures statewide.  This inventory is constantly being added to and 
updated with information on newly identified historic properties through federal and state project 
reviews and local preservation efforts.  There is less concern for data privacy for this database. 
 
The first step in cultural resource impact review should always be to first contact the SHPO and 
the State Archaeologist to get a list of known properties and ask them for their recommendations 
with regard to the potential for uninventoried historic properties, assessing impacts to known 
properties, and the need for a more intensive literature search or even actual site survey. 
 
To expedite and inform permitting agencies, it is encouraged that LGUs require an applicant hire 
professionals to conduct an historic properties assessment for use during project scoping and 
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conceptual site planning to avoid potential effects to historic properties.  The SHPO has 
archaological and architectural/history survey guidance manuals which are available for use in 
completing these assessments. 
 
 



c. List of Silica Sand Project Potential Impacts  
 
Potential impacts are similar for both the Minnesota River Valley and Paleozoic Plateau 
geographic regions under consideration. 
 
Potential Direct Impacts:  



· Direct disturbance, destruction, demolition, moving or physical alteration of an historic 
property  
 



Potential Indirect Impacts: 
· Impacts to access, increase in traffic, noise, dust, vibration, atmospheric and visual 



impacts, including adverse impacts to the setting and changes in use of an historic 
property; 



· Also includes reasonably foreseeable cumulative impacts of all of these. 
 
 



d. Recommendations, Standards, Criteria, Considerations 
 
While Minnesota statutes regarding cultural resources are more prescriptive on the process that 
state agencies are required to follow, political subdivisions are still required to “protect the 
physical features and historic character of properties designated in sections 138.662 and 138.664 
or listed on the National Register of Historic Places…” (MS 138.665).  To protect and preserve 
cultural resources from potentially negative impacts associated with silica sand mining and 
related activities in both the Minnesota River Valley and the Paleozoic Plateau geographic 
regions, the LGUs could consider requiring the following in local permitting. 
 



· For review of developments on lands where archaeological sites are known or 
scientifically predicted to exist, require a project proposer hire a professional 
consultant to conduct an archaeological assessment to determine if known or suspected 
sites are present and if consultation with SHPO and OSA should occur.   



· Regarding historic resources, require a project proposer hire a professional consultant to 
conduct a history/architectural assessment to identify historic properties and assess 
potential effects to properties as a result of silica mining activities. If historic properties 
are identified, consultation with SHPO should occur. Since M.S. 307.08 applies to all 
levels of government and private land owners, on all projects, the LGUs should consult 
with the State Archaeologist to determine if known or suspected burials are present, and 
to work through the appropriate steps under that statute if burials are present. 



 
LGUs should be aware of local preservation and land use ordinances that may require local 
review of project activities and require project proposers to follow the local requirements for 
those ordinances.    
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Resources 
 
Minnesota State Historic Preservation Office 
http://www.mnhs.org/shpo/ 
 
MnSHPO Survey & Inventory Information 
http://www.mnhs.org/shpo/survey/index.htm 
 
MnSHPO Federal and State Compliance Information 
http://www.mnhs.org/shpo/review/index.htm 
 
Minnesota Office of the State Archaeologist 
http://www.osa.admin.state.mn.us/ 
 
Advisory Council on Historic Preservation 
http://www.achp.gov/ 
 
Advisory Council on Historic Preservation: Section 106 Toolkit 
http://www.achp.gov/apptoolkit.html 
 
National Historic Preservation Act 
http://www.achp.gov/nhpa.html 
 
National Register of Historic Places 
http://www.nationalregisterofhistoricplaces.com/ 
 
Minnesota Field Archaeology Act 
https://www.revisor.mn.gov/statutes/?id=138.31 
 
Minnesota Historic Sites Act 
https://www.revisor.mn.gov/statutes/?id=138.661 
 
Winona County Zoning Ordinance 
http://www.co.winona.mn.us/sites/winonacounty.new.rschooltoday.com/files/wczo_2011_for_w
eb_smaller%20with%20amendments2.pdf  see Chapter 11 
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			E.4. Bluffs


			a. Description of Silica Sand Project Concerns


			b. Narrative Description and Background Information


			c. List of Silica Sand Project Potential Impacts


			d.  Recommendations, Standards, Criteria, Considerations





			E.5. Designated Trout Streams, Class 2A Water as Designated in the Rules of the Pollution Control Agency, or any Perennially Flowing Tributary of a Designated Trout Stream or Class 2A Water


			a. Description of Silica Sand Project Concerns


			b. Narrative Description and Background Information


			DNR Designated Trout Streams





			d. Recommendations, Standards, Criteria, Considerations





			E.6. Calcareous Fens


			a. Description of Silica Sand Project Concerns


			b. Narrative Description and Background Information


			c. List of Silica Sand Project Potential Impacts


			d. Recommendations, Standards, Criteria, Considerations





			E.7. Wellhead Protection Areas as Defined in Section 103I.005


			a. Description of Silica Sand Project Concerns


			b. Narrative Description and Background Information


			c. List of Silica Sand Project Potential Impacts


			d. Recommendations, Standards, Criteria, Considerations


			References





			E.8. Critical Natural Habitat Acquired by the Commissioner of Natural Resources under Section 84.944 of Minnesota Statutes


			a. Description of Silica Sand Project Concerns


			b. Narrative Description and Background Information


			c. List of Silica Sand Project Potential Impacts


			d. Recommendations, Standards, Criteria, Considerations





			E.9. Natural Resource Easement Paid Wholly or in Part by Public Funds


			a. Description of Silica Sand Project Concerns


			b. Narrative Description and Background Information


			c. List of Silica Sand Project Potential Impacts


			d. Recommendations, Standards, Criteria, Considerations





			E.10. Floodplains


			a. Description of Silica Sand Project Concerns


			b. Narrative Description and Background Information


			c. List of Silica Sand Project Potential Concerns


			d. Recommendations, Standards, Criteria, Considerations





			E.11. Cultural Resources


			a. Description of Silica Sand Project Concerns


			b. Narrative Description and Background Information


			c. List of Silica Sand Project Potential Impacts


			d. Recommendations, Standards, Criteria, Considerations

























From: tbarnes311@juno.com
To: *EQB_Silica Sand
Subject: draft comments
Date: Wednesday, December 25, 2013 1:12:09 PM


I have the following comments of the December 13, 2013 “Tools“ document.


1) Are roads built on private land to allow access between public roads and where the actual mining is
occurring considered part of the mine site? So if a LGU setback was 1000' would the access road also
have a 1000' if it was outside of the "platted" mine site. This aspect would bring truck traffic into
account. What if the mine site is outside the setback but the access road is not?


2) There is nothing that I read that speaks to the effects on property values near mine sites. There are
several studies which do indicate mines have a negative effect on nearby values. Several Wisconsin
towns (Town of Howard) that allow for a "Property Value Guaranty" when writing CUPs which preserve
values for the property owners.


I make these comments because I am a property owner very close to two proposed Fillmore County
mine sites in Pilot Mound Township.


Thank you for your time,


Tom Barnes
507-272-2270
32987 State Hwy 30
Lanesboro, MN 55949
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From: Pat Schaffer
To: *EQB_Silica Sand
Subject: Frac Sand mining in MN
Date: Monday, January 27, 2014 3:44:19 PM


Dear Board Representative,
  I would like to express my concern and that of my family about the potential
dangers in mining and transporting frac sand in and across Minnesota.  The sudden
boom in fracing and need for this sand has resulted in huge pressure from industry
to meet market demand at once, without taking the time to discover whether it is
safe.  
  Silicosis has long been recognized as a serious, often fatal health disease, yet no
steps have been taken to ensure that the mining and transport of this material will
be safe for those living near the mines and transfer points.
   Surely basic public health standards require that such activities be proven safe,
before they are undertaken on a mass scale.  A two-year moratorium on mining of
frac sand in Minnesota would give time to do the kind of monitoring at both mines
and transfer points that will actually show whether microparticles are entering our
lungs and harming our children.
  My daughter is currently in the market to buy a house in St Paul.  The EQB should
provide the public with maps of every location where this sand is being poured into
trucks, and into rail cars, so that we can avoid purchasing houses in such locations. 
My daughter has a six-year-old and a new baby. Particles entering such young lungs
can kill them in later years.  
    The state may be powerless to stop the railways from carrying this material, but
we should at least notify our people of the risks.  And do what we can to minimize
the amounts mined here, until we know more about the health risks.  The sand is
going no where.  It is only prudent to take the time now to avoid health effects in
the future.
  Thank you for your attention.  I hope you can do the right thing for our citizens.
Sincerely,
Pat Schaffer
2001 W 21st Street
Minneapolis, MN 55405
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From: Lori McCloud
To: *EQB_Silica Sand
Subject: frac sand handbook
Date: Wednesday, January 22, 2014 7:17:07 AM


I have a comment for the draft (Dec 13th 2013) of the ”frac sand handbook” known as the “EQB
tools for local governments; planning for and regulating silica sand project”.
 
Referring to the bottom of page 26 (A.2 Dust control), where the bullet starts as “Periodic
monitoring and recordkeeping”; The guidance stated is to use a continuous parameter monitoring
system to monitor pressure drop after bag house or other method.
 
However, the US EPA has the ”fabric filter bag leak detection guidance” document that asks for use
of triboelectric dust monitors. These triboelectric monitors measure actual dust/particulate and not
simply flow/pressure that could change from something as simple as fan speed variation. Another
concern is If the improper filter (not HEPA) is used, the system may appear to be working. This is
any easy way to cheat, among many other ways. Without third party inspections, I am concerned a
pressure drop type CPMS would fall severely short of public health protection.
If there is a concern about silica charging, you may want to refer to the EPA “Portland Cement
NESHAP and NSPS” that has the option of CPMS ( a major portion of cement being silica). The other
option is for a more advanced particulate “PM” monitor using light scattering technology. I
understand this may be argued as overkill, but monitoring silica dust should be similar to cement or
similar industries with appropriate particulate monitoring regulations.
 
I do not believe the frac sand guidance booklet has chosen the best, or most appropriate type of
CPMS system to suggest for use on bag houses (most typical) or other method of dust control.
Pressure drop CPMS should be a minimal control, if used at all, especially in large operations. I
would like the EQB to reconsider their suggested pressure drop CPMS and include more appropriate
monitoring of actual dust amounts by means of triboelectric or more advanced PM monitoring
technology.


 
 
Lori McCloud
4370 Chester Ct.
Webster, MN 55088
952-836-8554
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From: Smyser, Jeff (MPCA)
To: *EQB_Silica Sand
Subject: Johnson_Richard comment
Date: Thursday, January 02, 2014 6:17:45 PM
Attachments: Johnson, Richard comment.pdf
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From: Evy Olson
To: *EQB_Silica Sand
Subject: monitoring of dust
Date: Monday, January 27, 2014 12:20:07 PM


Mining and transferring hazardous waste must be halted until  it can be properly
monitored. Monitoring that will detect even the finest dust particles (3 microns or
less) is essential!


Evy Olson



mailto:olsonevy@gmail.com

mailto:SilicaSand.EQB@state.mn.us






From: Bobby King
To: *EQB_Silica Sand
Subject: Land Stewardship Project Comments on draft EQB document, “Tools to Assist Local Governments in Planning for and


Regulating Silica Sand Projects.”
Date: Monday, January 27, 2014 4:02:35 PM


HARD COPY TO FOLLOW
 
Will Seuffert, Executive Director
Environmental Quality Board
520 Lafayette Road North,
Saint Paul, MN 55155
silicasand.eqb@state.mn.us


Jan. 27, 2014


RE: Land Stewardship Project Comments on draft EQB document, “Tools to Assist Local Governments in
Planning for and Regulating Silica Sand Projects.”


Dear Mr. Seuffert,


We want to restate our strong support for the policy that Governor Mark Dayton has laid out for the frac
sand industry of a ban in southeast Minnesota’s fragile karst area and strong standards for the rest of the
state. The current draft of “Tools to Assist Local Governments in Planning for and Regulating Silica Sand
Projects” does not reflect this position and we believe that it should. Most notably, missing entirely from the
document is how local governments can ban frac sand mining and processing. This key omission is despite
the fact that at least two communities have effectively takes such action and others are strongly considering
it.


We believe these items need be included in the final guidance document: 


1. The guide should include the ability of local government to adopt a moratorium (interim ordinance) to
protect the planning process while a comprehensive plan and zoning ordinances are being created or
updated. Use of the moratorium power needs to be encouraged. The Land Stewardship Project has a
manual for townships on how to adopt an interim ordinance and it should be included as a reference:
“Protecting your Township from Unwanted Development: A guide for Minnesota townships on using an
interim ordinance to promote responsible development.”


2. There is no clear explanation of the ability of local government to ban the frac sand industry in portions
or all of a municipality if the community concludes it is an incompatible use. A section of the document
needs to be devoted to this issue. The EQB should recommend that frac sand mines, processing plants and
loading and transfer facilities be prohibited from areas zoned for residential and agricultural use, and
possibly others. Some local governments have determined that the frac sand industry is completely
incompatible with the municipality and chosen to ban it altogether.  As long as the local government
concludes that the nature of the industry is incompatible with the vision of the community as outlined in its
comprehensive plan, then this is clearly within its power. Frac sand mining can be distinguished from the
typical aggregate and gravel mining activity through several means, including intensity of the activity
(blasting; truck traffic; year-round, daily operation, etc.) and the production of industrial silica. The frac sand
industry’s claim that it is indistinguishable from the many existing gravel and aggregate mines is a ruse
designed to confuse local decision makers and planners. This guide needs to clarify this issue.


3. The title of this document, “Tools to Assist Local Governments in Planning for and Regulating Silica Sand
Project,” suggests that local governments will necessarily be allowing the frac sand industry to operate in
their community and their only role will be to put limits on where and how. This is not the case. Some
communities have chosen to ban elements of frac sand mining like processing and others have banned the
industry altogether. We would propose the title: “Tools to Assist Local Government in Responding to Silica
Sand Projects.”


4. The document needs to include the many violations of state and local laws in both Minnesota and
Wisconsin that the frac sand industry is responsible for. Many of the violations in Wisconsin were
committed by Minnesota-based companies that will likely seek to expand in Minnesota. In developing local
regulations, local decision makers and citizens need to be made fully aware that this is an industry that has a
track record of disregarding state and local laws.


5. The document needs to include as guidance the restrictions which the Department of Natural Resources
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(DNR) has very publicly made clear are necessary to protect trout streams in southeast Minnesota’s Driftless
Area. These are:


·         Ban on mining within one mile of all designated trout streams, class 2A waters, perennial
tributaries of designated trout streams and Class 2A waters, and springs, especially those feeding
designate trout streams and tributaries.


·         Prohibiting mining within 25 feet of the water table, and
·         Capping groundwater use at 1 million gallons per year, per operation for frac sand mining and/or


processing


If the EQB cannot reaffirm what the DNR has clearly stated is necessary on several public occasions and on
the public record, then it calls into question the integrity of this entire effort.


6. In the reference section, the only link to local ordinances is to the Winona County ordinance. This is
puzzling, as the Winona ordinance is among the least protective of any of the county ordinances. This gives
the impression of a lack of familiarity with the many local ordinances that have been passed and the online
resources related to ordinances that have been created.  Among others, there needs to be a link to these
resources:


·         The city of Red Wing has a well-developed ordinance and detailed background information on the
issue here: Red Wing Silica Sand Mining Moratorium.


·         The Goodhue County ordinances and background information are compiled here:
http://www.co.goodhue.mn.us/countygovernment/committees/MiningCommittee/Miningcomm.aspx
.


·         Florence Township has a comprehensive plan and zoning ordinance that bans the frac sand industry
from that township. The township has an excellent website with information on how it did this.
Florence Township’s website and ordinance need to be referenced for communities seeking to ban
the industry: http://www.florencetwp.org/.


·         Pepin County, Wis., has a page on the issue—Frac Sand Mining in Pepin County—that has much
useful information. In addition, Pepin County’s approach to the issue of a protective overlay district
and aggressive road use agreements needs to be covered thoroughly in this document.  


·         Save the Bluffs has compiled many of the studies and the literature available on the subject and it
should be included as a reference: https://sites.google.com/site/savethebluffs/.


7.  The document urges caution on using setbacks and yet provides no model setbacks. The tone of the
setback section should be revised and model setbacks to protect air quality, property values, water quality,
etc. should be provided. In addition, this section states, “If restrictions or prohibitions on silica sand projects
are what are desired by the LGU for local reasons, other methods such as zoning or ordinance development
can more effectively meet their objective.” However, the document fails to give meaningful guidance on
how to best do this.


We appreciate the extension of the comment period, but even this extended time is not adequate for the
public to have time to review a complicated 165-page document and prepare a response. Much of the
validity of this document will depend on the pubic having confidence in it. The Land Stewardship Project
would like to see a process that allows for comments on an updated draft before it is finalized. This will
allow for further public participation.


Sincerely,


Bobby King
State Policy Organizer
Land Stewardship Project
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From: Jean Ross
To: *EQB_Silica Sand
Subject: place a moratorium on silica sand mining in MN
Date: Saturday, January 25, 2014 11:33:39 PM


Please put a moratorium on silica sand mining in Minnesota until the health hazards
of breathing fine particulate from silica sand dust from mining and transferring the
silica sand has been ascertained.


Jean Ross
3624 Bryant Avenue S.
Minneapolis, MN  55409-1018
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From: Smyser, Jeff (MPCA)
To: *EQB_Silica Sand
Subject: LeDuc letter
Date: Tuesday, February 04, 2014 1:54:45 PM
Attachments: DOC020414-02042014134901.pdf


-----Original Message-----
From: Smyser, Jeff (MPCA)
Sent: Tuesday, February 04, 2014 1:49 PM
To: Smyser, Jeff (MPCA)
Subject: Send data from SP-4W-TOSH556 02/04/2014 13:49


Scanned from SP-4W-TOSH556


User Name: jsmyser
Date: 02/04/2014 13:49
Pages: 1
Resolution: 300x300 DPI
----------------------------------------
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From: Lynne
To: *EQB_Silica Sand
Subject: public comment
Date: Friday, December 20, 2013 2:41:03 PM


 
Frac sand mining requires many provisions that theoretically attempt to protect our land, our water and
all that live here. The theoretical nature of these provisions is huge red flag.  It must not be ignored
because the end results of such theoretical provisions are unknown.
 
There is a time-honored saying that "you can't make a silk purse out of a sow's ear".  Frac mining of
natural gas is a perfect example.  Proof continues to surface of its negative impacts on water supplies,
land values and the integrity of the land.  It requires violent methods, ie. removal of hills and creation of
"earth quakes" to mine silica sand from one area and subsequently extract the gas from another.  A
few landowners and a few companies make huge profits, but the majority of us suffer the
consequences of a severely degraded environment. My belief is that to produce gas by frac mining is
wrong, and that the mining of silica sand that contributes to it is equally so.  We should be stopping
such mining in its tracks, not trying to find ways to protect ourselves from it.  No one wants to be a
neighbor to these operations and no one should be put in a position to make that decision.
 
Thank you.  Lynne Farmer, 43645 Bobcat Drive, Rushford MN
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From: Erin Roth
To: *EQB_Silica Sand
Subject: Local Gov"t Assistance Draft
Date: Thursday, January 23, 2014 2:19:34 PM
Attachments: EQB.pdf


Dear EQB,


Please find my comments on the draft attached. Thank you.


Erin T. Roth


WI/MN Petroleum Council


10 E. Doty St., Ste. 800


Madison, WI 53703


(608) 209-0789


www.api.org
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Wisconsin/Minnesota Erin T. Roth
Petroleum Council Executive Director



A Division of API 10 East Doty Street
Suite 800
Madison, WI 53703
Phone 608-256-3312
Fax 608-204-5994
Email rothe@api.org
www.api.org



January 24,2013



"Tools to Assist Local Governments in Planning for and Regulating Silica Sand Projects"
Comments



The Wisconsin/Minnesota Petroleum Council (WMPC) is part of the American Petroleum
Institute (API). API is a national trade association that represents all segments of America's
technology-driven oil and natural gas industry. Its more than 550 members-including large
integrated companies, exploration and production, refining, marketing, pipeline, and marine
businesses, and service and supply firms-provide most ofthe nation's energy and are backed by
a growing grassroots movement of over 15 million Americans. The industry also supports 9.8
million U.S. jobs and 8 percent of the U.S. economy, delivers $85 million a day in revenue to our
federal government, and, since 2000, has invested more than $2 trillion in U.S. capital projects to
advance all forms of energy, including alternatives. The WMPC would like to provide the
following comments to the Environmental Quality Board in regards to the draft.



America currently finds itself on the cusp of energy self-sufficiency and security through
reliable, affordable, and abundant supplies of domestic oil and natural gas that can sustain and
empower us well into the foreseeable future. In fact, the U.S. is already the global leader in oil
and natural gas production and together with Canadian energy supplies could produce more than
100 percent of its liquid fuels by 2024.



This has all come about because of the technology advances known as hydraulic fracturing. This
drilling practice has been around for over 60 years in the U.S. However, where once we made
one vertical drill into shale rock to recover oil and natural gas, we can now drill deeper and also
drill horizontally from that one well site with multiple fracturing of rock where the oil and gas
are trapped. This has become a game changer in terms of energy independence for the U.S. and
North America. This newer technology is also an important component to job creation
throughout the U.S. including Minnesota where sand mining occurs and where many companies
with facilities in the state supply needed goods, services and materials to North Dakota and the
Canadian oil fields. Sand mining in Minnesota plays a very important role in our nation's energy
needs and the WMPC and its member companies supports the continued development of these
resources in the state.



The WMPC also believes in reasonable and equitable sand mining management practices. We
also do not object to reasonable state and local regulations that help to address local concerns.
This new industry has emerged quite rapidly and in order for it to continue to grow, local
governments and citizens must continue to have a say as to how these mines are developed. We
also understand that often time's local governments are strapped with having the available
technical expertise on many of these issues surrounding sand mining and the idea of state
agencies providing assistance to them when needed is a wise one.



An equal opportunity employer













From: Jeanne Pietig
To: *EQB_Silica Sand
Subject: see attached for comment
Date: Friday, January 24, 2014 1:22:44 PM
Attachments: EQB Public Comment-Pietig.docx
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TO: 		EQB


FROM: 	Jeanne Pietig, Wabasha County


DATE: 	January 25, 2014


SUBJ:	Public Comment on Proposed Model Standards on Silica Sand Mining 





I am a resident of Pepin Township in Wabasha County, an environmentalist, a founding member of Friends of Wabasha, and a member of the county planning commission.  Overall, I wish that state agencies would take a stronger role in protecting SE Minnesota from the ravages of large-scale silica sand mining operations.  I’ve read through the EQB draft and have the following suggestions to make:





(1) Regional Ban Because of the driftless area’s unique karst geology and susceptibility to ground water contamination, the EQB or DNR should ban large-scale silica sand mining in the entire region.





(2) Local Bans If you are unable to enact a regional ban, help LGUs enact their own bans on large-scale silica sand mining operations.  Your toolbox should included step-by-step guidelines for achieving this and include examples of comprehensive plans and ordinances that could effectively achieve this goal.  





I’ve met with many citizens in SE Minnesota, and this is the first question they ask.  





(3) Statewide and/or Regional Protections Establish robust protections for critical habitats, cultural sites, calcareous fens, bluff lands, shore lands, well heads, floodplains, etc. The protections should apply to the entire state or driftless region and take the form of “hard” regulations rather than required permits. The protections are too important to be done on a piecemeal basis by LGUs.





(4) Setbacks, Easements, and Buffer Zones Why not make these uniform across the region or state as well?  They would include mining set backs from residences, parks, hospitals, scenic trails, etc. LGUs could always exceed the state’s minimums, if they wished.





(5) Reclamation: Thanks to Katie Himanga, Wabasha County has a strong mining reclamation ordinance.  She undoubtedly will have many suggestions to make.  Here are three I can think of: (A) require a separate public hearing for the reclamation plan, (B) set financial assurances at 110% or more, (C) insist that reclamation be done in phases,  (D) make sure that professionals in the field are involved.





Mines come and go; they are not permanent features in the landscape. Future generations will judge us by the robustness and enforcement of our reclamation ordinances.





(6) Impact on Tourism Large-scale silica sand mining operations could devastate local economies dependent on tourism. This issue needs more attention and Lynn Schoen will be invaluable here.   





(7) Exempt Activities These need to be identified to protect small to medium size silica sand mining operations that meet local needs. 


For example, small mining operations should be exempt from doing Traffic Impact Studies.  Local mines that have ramped up to become large-scale silica sand mines are another matter, of course.





(8) Definitions and Samples A separate list of definitions and a bibliography of sample ordinances and comprehensive plans would be helpful.





(9) Miscellaneous Issues Indemnification, severability, and proof of insurance are items that I don’t recall being mention in the draft. 





































From: Nikki Othoudt
To: *EQB_Silica Sand
Date: Friday, December 13, 2013 12:35:43 PM


Please google the name ("Nikki Othoudt" The Real World) Open the one under Twin
Cities Daily Planet. 
This arrival has started to go viral. It has also been published under the names of,
"There is still time to save the earth," & "There is not much time left to save the
earth." 
Read my article carefully. It is all true and has been scientifically proven over and
over.


Nikki Othoudt
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From: chris laurel pinnegar
To: *EQB_Silica Sand
Subject: silica sand mining
Date: Monday, January 27, 2014 9:48:15 PM


As a keen angler I am concerned about some elements of the proposed draft standards and
there impact potentially on our great MN trout streams.
 
It would be wise to consider that, no mining should occur within one mile of any trout
stream, spring or perennial tributary of a trout stream.
 
Chris Pinnegar



mailto:pinnegar@hotmail.com

mailto:SilicaSand.EQB@state.mn.us






From: Dean Flugstad
To: *EQB_Silica Sand
Date: Monday, January 27, 2014 3:09:55 PM


DAF
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From: Rose Smith
To: *EQB_Silica Sand
Subject: silica sand
Date: Thursday, December 26, 2013 1:05:29 PM


Regarding silica sand--
 
 My biggest question is this, what government regulation could silica
sand mining violate where they would not be shut down?  When the
kids in SE MN in the 40s, 50s, and on played in sand boxes, they
contained silica sand.  Now silica sand is being used for bedding for
cattle barns and it hasn’t killed any cattle yet that we know of.  We have
big herds of dairy cattle in our area and this is used.  The cattle and the
people breath it 24/7.  If it caused problems, it wouldn’t be used.  The
Arches near Winona on Hwy 14 has a hill of silica sand that is totally
exposed and it runs off right into the stream next to this hill. In Rushford,
there is a big bank that runs into the Root River.  All the hills in Elba are
silica sand and run into the Whitewater River.  We have never heard of
any fish kill. 
 
With all this, where is the problem?  The kids and adults aren’t dying,
the fish aren’t dying, the cattle aren’t dying.  They have been mining
silica sand for sandblasting forever.  Now it seems to be a problem with
some people.  I don’t understand.  Is this a self made-up problem? 
 
Darrel Smith
232 Willow Court
St. Charles, MN 55972
507-932-4291
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From: Lang, Jerry
To: "Fred Corrigan"; *EQB_Silica Sand
Subject: RE: Comments to EQB on Draft Tools to Assist Local Governments in Planning for and Regulating Silica Sand


Projects
Date: Tuesday, January 28, 2014 7:53:40 AM


Thanks Fred,
 
This looks good. Hopefully a few more companies submitted letters other than the few that both of
you had seen. Still, the EQB received some good info from the field and hopefully will help shape
their next actions.
 
Jerry E. Lang
VP / General Manager
Central Minnesota / Concrete Division
Knife River - North Central Region
My Office - (320) 650-0155
Mobile - (320) 250-3754
Admin Office 320.251-9472
jerry.lang@kniferiver.com


 
 
 
 


From: Fred Corrigan [mailto:fcorrigan@armofmn.com] 
Sent: Monday, January 27, 2014 4:39 PM
To: silicasand.eqb@state.mn.us
Cc: jeff.smyser@state.mn.us; Lang, Jerry
Subject: Comments to EQB on Draft Tools to Assist Local Governments in Planning for and Regulating
Silica Sand Projects
 
Please find attached comments on Draft (December 13, 2013) - Tools to Assist Local Governments in
Planning for and Regulating Silica Sand Projects submitted by the membership of the Aggregate &
Ready Mix Association of Minnesota . Please feel free to contact us with any questions.
 
Fred J Corrigan
Executive Director
Aggregate & Ready Mix Association of Minnesota (ARM)
(952) 707.1250   fcorrigan@armofmn.com
www.armofmn.com
Note New Address: 2955 Eagandale Blvd, PO Box 211542, Eagan, MN 55121-2742
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From: Jason Prasch
To: *EQB_Silica Sand
Cc: John Hausladen
Subject: Minnesota Trucking Association - Official Comments to EQB
Date: Monday, January 27, 2014 2:48:39 PM
Attachments: Minnesota Trucking Association - Official Comments to EQB.pdf


The Minnesota Trucking Association (MTA) submits the attached comments to the Minnesota
Environmental Quality Board (EQB) regarding its Tools to Assist Local Governments in Planning for
and Regulating Silica Sand Projects. Feel free to contact me with any questions or concerns.
 
Best,
 
Jason Prasch
Minnesota Trucking Association
2277 Highway 36 West, Suite 302
Roseville, Minnesota
Ph: (651) 646-7351
Fx: (651) 641-8995
www.mntruck.org
 


 
CONFIDENTIALITY NOTICE: This electronic mail is confidential.  It may contain or transmit a legally privileged
communication.  It was not intended to be sent to, or received by, any unauthorized person. If you have received this mail
in error, please delete it from your system without copying it. Please also notify me by reply email or by telephone, so that
I may correct my address records. Thank you.
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From: Alan Muller
To: *EQB_Silica Sand; Stine, John (MPCA)
Cc: overland@legalectric.org
Subject: some brief comments on the draft "Standards & Criteria"
Date: Monday, January 27, 2014 4:35:47 PM


The Environmental Quality Board has solicited comments on a draft document
entitled "Tools to Assist Local Governments in Planning for and Regulating Silica
Sand Projects." (draft dated December 13, 2013.) 


An earlier draft was denounced in strong terms as inadequate in all comments
except those from the silica sand mining industry.  The December 13 draft is
recognized as an improvement, but is still highly unsatisfactory in various respects.


A key point made by various commenters, and with which I agree, is that
information should be provided to empower local governments to make a variety of
decisions, from encouraging the industry to grow in their jurisdictions, to banning it
categorically.  I see little in the draft that would help local officials evaluate their
legal and technical alternatives across such a spectrum.  Rather, it seems mostly
limited to a conventional "permit and regulate" approach.


With regard to transportation issues, the contribution from MNDOT seems written
almost exclusively from an industrial point of view.  For example, an earlier memo
from Mr. Christianson says:  "New mine operations and processing plants have the
potential of pumping tens of millions of dollars per year into the local economy, but
require rail access to be economic."  Following this is a description of a "Minnesota
Rail Service Improvement Program" offering loans and grants to "maintain and
upgrade lines...."


Much needed in the guidance document is a discussion of the rules for public notice
of projects under this program, whether MNDOT would pursue such a project
contrary to the wishes of local governments, and so on.  It should be noted that
once built, rail lines are largely under federal jurisdiction and beyond effective
control of state and local jurisdictions.   Could MNDOT connive with industrial
interests to advance rail expansion projects contrary to the perceived interests of
local governments?


Also needed and lacking is some discussion of the emissions and air quality impacts
of locomotives and other railway equipment.   Locomotive engines have not been
subject to the same regulatory pressures as have on-and off-road Diesels, and often
have very high emissions.  This is especially true of older switching (shunting)
equipment.  Thus, increased rail operations could potentially have a disproportionate
air quality impact.    Approaches to addressing this should be presented in the
guidance document.


The discussion of "Air monitoring and Data Requirements" lacks an accurate
discussion of the health impacts of various particle size ranges and how these are,
or are not measured.  Needed is a discussion of the relationship between size and
surface area, particle numbers, atmospheric residence time, and health impacts. 
People should not be left with the impression that mass (weight) is an adequate way
to assess the presence and impacts of the smaller size ranges of particles. 


The State is proposing monitoring approaches that are not sensitive to (do not
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capture) particles below approximately 0.3 micron.  But this limitation is not being
disclosed in the draft materials. A clear discussion should be provided of the
capabilities and limitations of the proposed monitoring schemes, and a discussion of
how particles in the "nano" or "ultrafine" size ranges (0.1 to 0.001 micron) might be
measured.


There should be a clear explanation that health impacts tend to be most profound in
the "nano" size range, but that particulate matter in this size range is not now
subject to state or federal ambient air quality standards.  Local officials might
reasonably conclude that this would justify a "just say no" response.


Also needed is a discussion of the air monitoring capabilities and responsibilities of
the MPCA and MDH.   Local governments should not be left with the impression that
the entire responsibility falls on them.


I am concerned that he advisory committee membership as selected may lack
expertise in air quality issues on the public interest side of the table, which might
tend to empower the industrial representatives to dominate the outcomes.


The Standards & Criteria document might benefit from some discussion of
appropriate scoping for environmental review of silica sand mining projects, and
particularly how the required evaluation of alternatives might be made a serious, as
opposed to token, part of the review.


Obviously, there is a lot more to be said about all this.....


Respectfully submitted,


Alan Muller


Alan Muller
Energy & Environmental Consulting
1110 West Avenue
Red Wing, MN, 55066
Box 69
One Stewart Street
Port Penn, DE, 19731
302.299.6783
alan@greendel.org








From: sramthun@chartermi.net
To: MNEQB@public.govdelivery.com; *EQB_Silica Sand
Subject: RE: EQB extends public comment period on "Tools to Assist Local Governments"
Date: Tuesday, December 31, 2013 2:28:46 PM
Attachments: Plant science-hyperaccumulation-heavy metals.pdf


STRIPS prairie seed thesis-Sara Hirsh.pdf


Holiday greetings,
I just finished reading the "Tools to Assist Local Governments" document and was impressed with its depth and breadth- well done!


I have a few comments and/or questions.


1) I attended a Praire Conference presentation of a study Iowa State did on using native plants as a buffer between farm fields and water
sources. Might this type of vegatation also be required by DNR/EQB for mining buffer areas to decrease surface water/runoff
contamination? Enclosed is the paper and also a document discussing the contaminate filtration.


2) The draft "Tools" document has good, basic facts for the LGU to absorb. To help that process, is the DNR/EQB/other participants
planning to proactively travel to LGU meetings to review the document and answer questions?


3) Should there be stronger language acknowledging the moderate risk/high risk Karst areas have for mining damage and environmental
contamination?


4) The "Tools" document has many good permit/detailed suggestions for the LGU to regulate the silica sand mining (and good tables for
estimated mining company costs for environmental monitoring set up+ ongoing costs). Has there been financial analysis done for
a. current recreational economic dollars created in SE Mn/Driftless area using the natural resources,
b. expenses related to silca mining (regulatory, monitoring, DNR/EQB/other group costs associated costs) vs.
c. overall SE MN area economic gain with silica mining (and no recreational economic economy because of the mining)? 
  If these things are considered it doesn't seem like silica sand mining would be advantageous to the area.


5) Pages 128-141 covers Trout Stream and Fens. There is also a map included that shows the 1 mile DNR-required stream buffer. When
you read these sections (and potential issues), then look at the map, I'm thinking that all of SE MN/Driftless Area should be exempt from
silica sand mining condieration.
       Or, can there be a "few possible silica sand mining" areas identified by experts (that are guarenteed not to diminish air/water/land
environmental quality) and just those areas (with LGU approval) are available for mining?  ...just some thoughts


6) pages 159-160 Floodplains. This section adds to #5 exemption areas along with the cultural burial grounds areas.


7) Based on the "Tools" document and the DNR/EQB/other participants expertise, can areas of Minnesota be designated exempt from
silica sand mining as the "Best Management Practice"? Or present a strong recommendation of mining exemption to the appropriate LGU
and have it approved for enforcement? Sometimes the natural resources/environment needs a strong voice to save citizens from greed.


Thanks for listening.
Sue Ramthun
Rochester Mn


On Mon, Dec 23, 2013 at 3:25 PM, Minnesota Environmental Quality Board wrote:


  MN Environmental Quality Board
The EQB has extended the period for public comments on


&ldquo;Tools to Assist Local Governments in Planning for and Regulating Silica Sand Projects&rdquo;


In response to requests from various stakeholders for additional time to review the document, the comment
period has been extended to January 27, 2014
This document was prepared to fulfill the legislative requirement to prepare model standards and criteria for
mining, processing, and transporting silica sand. The December 13, 2013 &ldquo; Tools &ldquo; document is a
draft. Its release signaled the start of a public comment period.


The document can be viewed and downloaded from:
http://www.eqb.state.mn.us/documents/Tools%20for%20Local%20Govt%20draft%20DECEMBER%2013_2013.pdf
Comments can be submitted via e-mail to: silicasand.eqb@state.mn.us
Comments also can be submitted to: Jeff Smyser, Environmental Quality Board, 520 Lafayette Road North, St.
Paul, MN 55155-4194
___________________________________


Having trouble viewing this email? View it as a Web page.
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Manage Preferences  |   Unsubscribe  |   Help
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This email was sent to sramthun@chartermi.net using GovDelivery, on behalf of: Minnesota Environmental
Quality Board &middot; 520 Lafayette Road North, Saint Paul, MN 55155 Powered by GovDelivery
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a b s t r a c t



The term “hyperaccumulator” describes a number of plants that belong to distantly related families,
but share the ability to grow on metalliferous soils and to accumulate extraordinarily high amounts of
heavy metals in the aerial organs, far in excess of the levels found in the majority of species, with-
out suffering phytotoxic effects. Three basic hallmarks distinguish hyperaccumulators from related
non-hyperaccumulating taxa: a strongly enhanced rate of heavy metal uptake, a faster root-to-shoot
translocation and a greater ability to detoxify and sequester heavy metals in leaves. An interesting
breakthrough that has emerged from comparative physiological and molecular analyses of hyperac-
cumulators and related non-hyperaccumulators is that most key steps of hyperaccumulation rely on
different regulation and expression of genes found in both kinds of plants. In particular, a determinant
role in driving the uptake, translocation to leaves and, finally, sequestration in vacuoles or cell walls of
great amounts of heavy metals, is played in hyperaccumulators by constitutive overexpression of genes
encoding transmembrane transporters, such as members of ZIP, HMA, MATE, YSL and MTP families.
Among the hypotheses proposed to explain the function of hyperaccumulation, most evidence has sup-
ported the “elemental defence” hypothesis, which states that plants hyperaccumulate heavy metals as a
defence mechanism against natural enemies, such as herbivores. According to the more recent hypoth-
esis of “joint effects”, heavy metals can operate in concert with organic defensive compounds leading to
enhanced plant defence overall.



Heavy metal contaminated soils pose an increasing problem to human and animal health. Using plants



that hyperaccumulate specific metals in cleanup efforts appeared over the last 20 years. Metal accumu-
lating species can be used for phytoremediation (removal of contaminant from soils) or phytomining
(growing plants to harvest the metals). In addition, as many of the metals that can be hyperaccumulated
are also essential nutrients, food fortification and phytoremediation might be considered two sides of the
same coin. An overview of literature discussing the phytoremediation capacity of hyperaccumulators to
clean up soils contaminated with heavy metals and the possibility of using these plants in phytomining



is presented.



© 2010 Elsevier Ireland Ltd. All rights reserved.
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. Introduction



From a chemical point of view, the term heavy metal is strictly
scribed to transition metals with atomic mass over 20 and specific
ravity above 5. In biology, “heavy” refers to a series of metals and
lso metalloids that can be toxic to both plants and animals even at
ery low concentrations. Here the term “heavy metals” will be for
hese potentially phytotoxic elements.



Some of these heavy metals, such as As, Cd, Hg, Pb or Se, are
ot essential, since they do not perform any known physiological



unction in plants. Others, such as Co, Cu, Fe, Mn, Mo, Ni and Zn,
re essential elements required for normal growth and metabolism
f plants. These latter elements can easily lead to poisoning when
heir concentration rises to supra-optimal values. Heavy metal
hytotoxicity may result from alterations of numerous physiolog-



cal processes caused at cellular/molecular level by inactivating
nzymes, blocking functional groups of metabolically important
olecules, displacing or substituting for essential elements and



isrupting membrane integrity. A rather common consequence
f heavy metal poisoning is the enhanced production of reactive
xygen species (ROS) due to interference with electron trans-
ort activities, especially that of chloroplast membranes [1,2]. This



ncrease in ROS exposes cells to oxidative stress leading to lipid
eroxidation, biological macromolecule deterioration, membrane
ismantling, ion leakage, and DNA-strand cleavage [3–5]. Plants
esort to a series of defence mechanisms that control uptake,
ccumulation and translocation of these dangerous elements and
etoxify them by excluding the free ionic forms from the cytoplasm
Fig. 1). One commonly employed strategy lies in hindering the
ntrance of heavy metals into root cells through entrapment in the
poplastic environment by binding them to exuded organic acids
6] or to anionic groups of cell walls [7,8]. Most of the heavy met-
ls that do enter the plant are then kept in root cells, where they
re detoxified by complexation with amino acids, organic acids or
etal-binding peptides and/or sequestered into vacuoles [9]. This



reatly restricts translocation to the above-ground organs thus pro-
ecting the leaf tissues, and particularly the metabolically active
hotosynthetic cells from heavy metal damage. A further defence
echanism generally adopted by heavy metal-exposed plants is



nhancement of cell antioxidant systems which counteracts oxida-
ive stress [4,10].



It is interesting to notice that there are plants that survive, grow
nd reproduce on natural metalliferous soils as well as on sites pol-
uted with heavy metals as a result of anthropogenic activities. The



ajority of species that tolerate heavy metal concentrations that
re highly toxic to the other plants behave as “excluders” (Fig. 1),
elying on tolerance and even hypertolerance strategies helpful for
estricting metal entrance. They retain and detoxify most of the
eavy metals in the root tissues, with a minimized translocation to
he leaves whose cells remain sensitive to the phytotoxic effects [9].
evertheless, a number of hypertolerant species, defined as “hyper-
ccumulators”, exhibit an opposite behaviour as far as heavy metal
ptake and distribution in the plant is concerned (Fig. 1).



ingly large amounts of one or more heavy metals from the
soil. Moreover, the heavy metals are not retained in the roots
but are translocated to the shoot and accumulated in above-
ground organs, especially leaves, at concentrations 100–1000-fold
higher than those found in non-hyperaccumulating species. They
show no symptoms of phytotoxicity [12,13]. Although a dis-
tinct feature, hyperaccumulation also relies on hypertolerance,
an essential key property allowing plants to avoid heavy metal
poisoning, to which hyperaccumulator plants are as sensitive as
non-hyperaccumulators [14].



About 450 angiosperm species have been identified so far as
heavy metal (As, Cd, Co, Cu, Mn, Ni, Pb, Sb, Se, Tl, Zn,) hyperac-
cumulators, accounting for less than 0.2% of all known species.
However, new reports of this kind of plants continue to accrue
[15–18], so that it is conceivable that many yet unidentified hyper-
accumulators may occur in nature. On the other hand, some species
classified as hyperaccumulators on the basis of field samples might
be deleted from the list if this trait is unconfirmed by experimenta-
tion under controlled conditions [19]. For instance, the finding that
in a number of cuprophytes the Cu and Co hyperaccumulation by
field samples was actually due to leaf surface contamination has



Fig. 1. Mechanisms involved in heavy metal hypertolerance and heavy metal distri-
bution in an excluder non-hyperaccumulator (left) and a hyperaccumulator (right)


. What are heavy metal hyperaccumulator plants?



The term “hyperaccumulator” was coined [11] for plants (Fig. 1)
hat, differently from the excluder plants, actively take up exceed-


plant. (1) Heavy metal binding to the cell walls and/or cell exudates, (2) root uptake,
(3) chelation in the cytosol and/or sequestration in vacuoles, (4) root-to-shoot
translocation. The spots indicate the plant organ in which the different mecha-
nisms occur and the spot sizes the level of each of them. According to the elemental
defence hypothesis the high heavy metal concentrations make hyperaccumulator
leaves poisonous to herbivores.
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ed to a critical re-examination of the Cu/Co hyperaccumulators
20,21].



The hyperaccumulator species are distributed in a wide range
f distantly related families, showing that the hyperaccumulation
rait has evolved independently more than once under the spur of
elective ecological factors. The evolutionary reasons that gave rise
o hyperaccumulating plants are unknown and still under debate.
owever, a series of hypotheses have been proposed. They will be
iscussed in the following section. Heavy metal hyperacumulators
o occur on metal-rich soils in both tropical and temperate zones.
hey are found in vegetations from regions of South Africa, New
aledonia, Latin America as well as of North America and Europe
22].



Initially the term hyperaccumulator referred to plants able to
ccumulate more than 1 mg g−1 Ni (dry weight) in the shoot, an
xceptionally high heavy metal concentration considering that in
egetative organs of most plants Ni toxicity starts from 10 to
5 �g g−1. Threshold values were successively provided to define
he hyperaccumulation of each other heavy metal, based on its
pecific phytotoxicity. According to such a criterion hyperaccumu-
ators are plants that, when growing on native soils, concentrate
10 mg g−1 (1%) Mn or Zn, >1 mg g−1 (0.1%) As, Co, Cr, Cu, Ni, Pb, Sb,
e or Tl, and >0.1 mg g−1 (0.01%) Cd in the aerial organs, without
uffering phytotoxic damage [23]. Ni is hyperaccumulated by the
reatest number of taxa (more than 75%), while a low number of
yperaccumulators (only 5 species to date) has been found for Cd,
hich is one of the most toxic heavy metals. Ni is also the metal



hat has been shown to reach the highest concentration in a plant.
his occurs in Sebertia acuminata (Sapotaceae), a tree endemic to
he serpentine soil from New Caledonia, which accumulates up to
6% Ni (dry mass) in its latex [24]. About 25% of discovered hyperac-
umulators belong to the family of Brassicaceae and, in particular,
o genera Thlaspi and Alyssum. These also include the highest num-
er of Ni hyperaccumulating taxa [25]. Zn hyperaccumulators are



ess numerous and include Arabidopsis halleri and species of Thlaspi,
mong Brassicaceae [22], and Sedum alfredii (Crassulaceae) [26].
. halleri and S. alfredii, together with Thlaspi caerulescens and T.
raecox, are the four recognized species that, besides Zn, hyper-
ccumulate Cd. Recently Solanum nigrum (Solanaceae) has been
oticed as the fifth Cd hyperaccumulator [16]. Species hyperaccu-
ulating Se are distributed in genera of different families, among
hich Fabaceae, Asteraceae, Rubiaceae, Brassicaceae, Scrophular-



aceae and Chenopodiaceae [27]. Besides some angiosperms, such
s the Brassicaceae Isatis cappadocica and Hesperis persica [18,28], a
umber of brake ferns belonging to the genus Pteris have also been



ound to hyperaccumulate As [29,30].
Most hyperaccumulators are endemic to metalliferous soils



ehaving as “strict metallophytes”, whereas some “facultative
etallophytes” can live also on non-metalliferous ones, although



re more prevalent on metal-enriched habitats [31]. Further-
ore, there are species that include both metallicolous and



on-metallicolous populations. In some of these, such as in Zn
yperaccumulators A. halleri and T. caerulescens, the hyperaccumu-



ation is a constitutive trait at the species level, being found in all
opulations [32,33]. In others, such as in the Zn hyperaccumula-
or S. alfredii and in Cd hyperaccumulators, this trait, instead, is not
onstitutive at the species level, but only confined to metallicolous
opulations [23,34,35].



. How do plants hyperaccumulate heavy metals?


The degree of hyperaccumulation of one or more heavy metals
an vary significantly in different species or also in populations and
cotypes of the same species [36,37]. However, hyperaccumulation
epends on three basic hallmarks that distinguish hyperaccumula-
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tors from related non-hyperaccumulator taxa. These common traits
are: a much greater capability of taking up heavy metals from the
soil; a faster and effective root-to-shoot translocation of metals;
and a much greater ability to detoxify and sequester huge amounts
of heavy metals in the leaves (Fig. 1). Significant progress in under-
standing the mechanisms governing metal hyperaccumulation has
been made in the last decade through comparative physiological,
genomic, and proteomic studies of hyperaccumulators and related
non-hyperaccumulator plants. A great number of studies are on
T. caerulescens and A. halleri, which have become model plants
[38–40]. A very interesting feature revealed by this research is that
most key steps in hyperaccumulation do not rely on novel genes,
but depend on genes common to hyperaccumulators and non-
hyperaccumulators, that are differently expressed and regulated
in the two kinds of plants [23].



3.1. Heavy metal uptake



Comparative studies have revealed that the enhanced Zn uptake
into T. caerulescens and A. halleri roots, in comparison to con-
gener non-hyperaccumulator species, can be attributed to the
constitutive overexpression of some genes belonging to the ZIP
(Zinc-regulated transporter Iron-regulated transporter Proteins)
family, coding for plasma membrane located cation transporters
[41] (Fig. 2). Moreover, the expression of these ZIP genes (ZTN1
and ZTN2 in T. caerulescens and ZIP6 and ZIP9 in A. halleri), that in
non-hyperaccumulating plants is Zn-regulated [42] and occurs at
detectable levels only under Zn deficiency, in hyperaccumulators
is irrespective of Zn supply still persisting at high Zn availability
[41,43].



The decreasing uptake of Cd by roots supplied with increasing
Zn concentration, found in Cd/Zn hyperaccumulator A. halleri and in
most ecotypes of T. caerulescens, clearly demonstrates that Cd influx
is largely due to Zn transporters (Fig. 2), with a strong preference for
Zn over Cd [44]. Surprisingly, in plants of the Ganges ecotype of T.
caerulescens, which exhibit an exceptionally high ability to hyper-
accumulate Cd in aerial tissues, Cd uptake is not inhibited by Zn,
thus suggesting the presence in root cells of a specific and efficient
independent Cd transport system [45]. The supposed existence of a
transporter specific to this metal, regarded as unessential, raises the
question as to whether Cd might play some physiological roles in
that T. caerulescens accession. In shoots of the Ganges plants a posi-
tive correlation between Cd concentration and carbonic anhydrase
activity has been found [46]. The only physiological function of this
heavy metal had previously been noticed in the marine diatom Tha-
lassiosira weissglogii owing to its finding in the active metal-binding
site of a peculiar Cd-containing carbonic anhydrase [47,48].



Specific transporters for Ni hyperaccumulation have not yet
been recognized. However, the preference of Zn over Ni by some
Zn/Ni hyperaccumulators supplied with the same concentration of
both heavy metals strongly suggests that a Zn transport system
(Fig. 2) might also be employed in Ni entrance into roots [49].



Considerable evidence exists that As can enter plant roots as
arsenate via transporters of the chemical analogue phosphate [50]
(Fig. 2). In root cells of As hyperaccumulator Pteris vittata plasma
membranes have a higher density of phosphate/arsenate trans-
porters than non-hyperaccumulator P. tremula, plausibly due to
constitutive gene overexpression [51]. Furthermore, the enhanced
As uptake by the hyperaccumulating fern depends on the higher
affinity for arsenate by the phosphate/arsenate transport systems
[52] as well as on the plant’s ability to increase As bioavailability in



the rhizosphere by reducing pH via root exudation of large amounts
of dissolved organic carbon [53]. The pH decrease, in fact, enhances
the water soluble As that can be taken up by the roots [53,54].



The chemical similarity between sulphate and selenate accounts
for the root uptake of Se in this form through high-affinity sulphate
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Fig. 2. A scheme showing transport systems constitutively overexpressed and/or with enhanced affinity to heavy metals, which are though to be involved in uptake, root-to-
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hoot translocation and heavy metal sequestration traits of hyperaccumulator plan
ultidrug and Toxin Efflux family; HM = Heavy Metals; HMA = Heavy Metal transpo



ransporters; S = Sulphate transporters; YSL = Yellow Strip 1-Like Proteins; ZIP = Zin
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ransporters (Fig. 2), whose activity is regulated by the S status of
he plant [55,56]. In Se hyperaccumulators, such as Astragalus bisul-
atus (Fabaceae) and Stanleya pinnata (Brassicaceae), the Se/S ratios
n shoots are much higher than in non-hyperaccumulator sister
pecies. This supports the idea of a role in this increased Se uptake
f one or more sulphate transporters, which may have acquired a
e-specificity, becoming independent of the plant S status [57].



.2. Root-to-shoot translocation



Differently from non-hyperaccumulator plants, which retain
n root cells most of the heavy metal taken up from the soil,
etoxifying them by chelation in the cytoplasm or storing them



nto vacuoles, hyperaccumulators rapidly and efficiently translo-
ate these elements to the shoot via the xylem (Fig. 1). This
ntails, of course, the heavy metal availability for xylem load-
ng, which derives from a low sequestration into and a ready
fflux out of the vacuoles, plausibly due to specific features of
oot cell tonoplast [58]. As a matter of fact the amount of Zn
equestered into cell root vacuoles is 2–3-fold lower and the
n efflux out of vacuoles almost twice as fast in the hyper-
ccumulators T. caerulescens [58] and S. alfredii [59] than in
on-hyperaccumulating relatives. A lower sequestration into root
acuoles accounts also for the enhanced As translocation in hyper-
ccumulator compared with non-hyperaccumulator species of
teris [52].


Constitutively large quantities of small organic molecules are
resent in hyperaccumulator roots that can operate as metal-
inding ligands. However, the involvement of different chelators



n hyperaccumulation strategies has not been quite established
et. The role of organic acids, mainly malate and citrate, as lig-


X = Cation Exchangers; CDF = Cation Diffusion Facilitators; FDR3 = a member of the
ATPases; NA = Nicotinamine; NIP = Nodulin 26-like Intrinsic Proteins; P = Phosphate
ulated transporter Iron-regulated transporter Proteins). For details and references



ands in the root cells is particularly controversial, due to their low
association constants with metals that makes complexation neg-
ligible at cytosolic pH values. They may be relevant only within
the acidic vacuolar environment [60]. A key role in heavy metal
hyperaccumulation seems to be played by free amino acids, such
as histidine and nicotinamine, which form stable complexes with
bivalent cations [61]. Free histidine (His) is regarded as the most
important ligand involved in Ni hyperaccumulation [61]. In roots
of the Ni hyperaccumulator Alyssum lesbiacum, as compared with
the non-hyperaccumulator A. montanum, the constitutive overex-
pression of the TP-PRT1 gene (encoding the ATP-phosphoribosyl
transferase enzyme committed in the first step of the biosyn-
thetic pathway) leads to a larger endogenous pool of His, which
favours the Ni xylem loading as a Ni-His complex [62,63]. The
high concentrations of His in roots of different Ni hyperaccumu-
lating Thlaspi species suggests that the amino acid may operate
in the same way in other hyperaccumulators [31]. Moreover, in
hyperaccumulators, but not in non-hyperaccumulators, the Ni–His
complexation, besides the involvement in sustaining the Ni release
into the xylem, plays an essential role in preventing the heavy metal
entrapment in root cell vacuoles, thus keeping it in the cytosol, in a
detoxified form available for translocation [23,64]. Genes encoding
enzymes of the nicotinamine biosynthetic pathway are overex-
pressed in roots of the Zn/Ni hyperaccumulators T. caerulescens
and A. halleri which contain 3-fold higher amount of nicoti-
namine than roots of congener non-hyperaccumulating species



[43,65,66]. However, in T. caerulescens, enhanced nicotinamine
synthesis and nicotinamine–metal chelation show a positive cor-
relation with Ni hyperaccumulation [67], whereas in A. halleri they
are involved in Zn hyperaccumulation, with a possible role for
the cytosolic nicotinamine–Zn complexes also in keeping metal
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ons in detoxified form disposable for loading into xylem vessels
43,68].



A large body of evidence indicates that fast and efficient
oot-to-shoot translocation of large amounts of heavy metals in
yperaccumulator plants relies on enhanced xylem loading by
constitutive overexpression of genes coding for transport sys-



ems common to non-hyperaccumulators. The P1B-type ATPases,
class of proteins, also named HMAs (Heavy Metal transporting
TPases), are of particular importance (Fig. 2). They operate in
eavy metal transport and play a role in metal homeostasis and
olerance [69]. Genes encoding bivalent cation transporters belong-
ng to HMAs (among which HMA4) are overexpressed in roots and
hoots of Zn/Cd hyperaccumulators T. caerulescens and A. halleri
66,70–72]. Moreover, the HMA4 expression is up-regulated when
hese plants are exposed to high levels of Cd and Zn, whereas
t is down-regulated in non-hyperaccumulator relatives [70]. The
verexpression of HMA4 supports a role of the HMA4 protein
which belongs to the Zn/Co/Cd/Pb HMA subclass and is localized
t xylem parenchyma plasma membranes) in Cd and Zn efflux from
he root symplasm into the xylem vessels, necessary for shoot
yperaccumulation. This role is upheld by QTL analysis showing
o-localization of a major QTL for Zn and Cd tolerance with the
MA4 gene in A. halleri [73–75]. Interestingly, it has been demon-



trated that the HMA4 activity positively affects other candidate
enes for hyperaccumulation. In fact, the increased expression of
MA4 enhances the expression of genes belonging to the ZIP family,



mplicated in heavy metal uptake. This strongly suggests that the
oot-to-shoot translocation acts as a driving force of the hyperac-
umulation, by creating a permanent metal deficiency response in
oots [72].



The MATE (Multidrug And Toxin Efflux) family of small organic
olecule transporters seems to be another kind of transport



roteins that are active in heavy metal translocation in hyperac-
umulator plants (Fig. 2). FDR3, a gene encoding a member of this
amily, is constitutively overexpressed in roots of T. caerulescens
nd A. halleri [66,76]. The FDR3 protein, which is localized at root
ericycle plasma membranes, usually operates in the xylem influx
f citrate, which is required as a ligand for Fe homeostasis and trans-
ort [77], but its overexpression in hyperaccumulators suggests
hat FDR3 might also play a role in translocation of other met-
ls, such as Zn [78]. Moreover, evidence exists for the involvement
n heavy metal translocation by YSL (Yellow Strip1-Like) family



embers (Fig. 2), which mediate the loading into and unloading
ut of xylem of nicotinamine–metal chelates [79]. Three genes
TcYSL3, TcYSL5 and YSL7), are constitutively overexpressed in roots
nd shoots of T. caerulescens where the YLS proteins do partici-
ate in vascular loading and translocation of nicotinamine–metal
especially nicotinamine–Ni) complexes [80]. The transport sys-
em involved in xylem loading of Ni–His complexes occurring in
yperaccumulator roots, has not yet been elucidated. Compara-
ive analyses between the Ni hyperaccumulator Thlaspi goesingense
nd the non-hyperaccumulator T. arvense have revealed that, under
on-toxic conditions, both species display similar root-to-shoot
i transport rates [81]. The authors conclude that the hyperaccu-
ulation ability of T. goesingense depends on a very efficient Ni



etoxification and/or sequestration mechanisms, much more than
n enhanced heavy metal translocation.



The greater arsenic translocation to the shoot in hyperaccu-
ulator P. vittata, as compared with non-hyperaccumulator ferns,



ccurs principally as arsenite, which accounts for over 90% of the
s in the xylem sap [82]. This is because in the roots of hyper-



ccumulating ferns most of arsenate (AsV) is quickly reduced to
rsenite (AsIII) by the activity of an exclusive glutathione depen-
ent arsenate reductase [83]. The remaining arsenate can be loaded



nto xylem by phosphate transporters, while the efflux toward
he vascular tissues of the predominant arsenite requires differ-
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ent transport systems, which have yet to be identified. However,
some evidence supports aquaglyceroporins of the NIP (Nodulin
26-like Intrinsic Proteins) subfamily as the most likely candidates
(Fig. 2). These plasma membrane proteins, that specifically oper-
ate in arsenite transport in mammals [84], also mediate arsenite
transport in plants [85,86]. Thus a high expression of such proteins
might conceivably account for the arsenite transfer from root cell
cytoplasm to xylem vessels in As hyperaccumulators [87]. Most of
Se taken up by root cells of Se hyperaccumulators remains as sele-
nate. Thus, its root-to-shoot translocation occurs through sulphate
transport systems [88] (Fig. 2).



Whether the long-distance xylem transport of heavy metals
can occur in free ionic forms or through metal complexation with
organic acids is still controversial. Most of Zn and Cd, for instance, is
present as free hydrated cations in the xylem sap of T. caerulescens
and A. halleri [89,90], and only one-third of Ni is bound to citrate
in the xylem of hyperaccumulator Stackhousia tryoni (Celastraceae)
[91]. Conversely, almost all Ni is complexed with citrate and other
organic acids in the latex of the extreme Ni hyperaccumulator S.
acuminata [92].



3.3. Detoxification/sequestration



Great efficiency in detoxification and sequestration is a key
property of hyperaccumulators which allows them to concentrate
huge amounts of heavy metals in above-ground organs without suf-
fering any phytotoxic effect. This exceptionally high heavy metal
accumulation becomes even more astonishing bearing in mind
that it principally occurs in leaves where photosynthesis, essen-
tial for plant survival, is accomplished, and that the photosynthetic
apparatus is a major target for most of these contaminants. The
preferential heavy metal detoxification/sequestration do occur in
locations, such as epidermis [93–96], trichomes [97] and even
cuticle [98], where they do least damage to the photosynthetic
machinery. In many cases heavy metals are also excluded from both
subsidiary and guard cells of stomata [99–101]. This may preserve
the functional stomatal cells from metal phytotoxic effects.



The detoxifying/sequestering mechanisms in aerial organs of
hyperaccumulators consist mainly in heavy metal complexation
with ligands and/or in their removal from metabolically active
cytoplasm by moving them into inactive compartments, mainly
vacuoles and cell walls (Fig. 1). Comparative transcriptome analy-
ses between hyperaccumulator and related non-hyperaccumulator
species have demonstrated that also the sequestration trait relies,
at least in part, on constitutive overexpression of genes that, in
this case, encode proteins operating in heavy metal transfer across
the tonoplast and/or plasma membrane and involved in exclud-
ing them from cytoplasm. CDF (Cation Diffusion Facilitator) family
members, also named MTPs (Metal Transporter Proteins), which
mediate bivalent cation efflux from the cytosol, are important
candidates (Fig. 2). MTP1, a gene encoding a protein localized at
tonoplast, is highly overexpressed in leaves of Zn/Ni hyperaccu-
mulators [102–105]. It has been suggested that MTP1, besides the
role in Zn tolerance, may also play a role in enhancing Zn accu-
mulation. The Zn transport into the vacuole, in fact, may initiate a
systemic Zn deficiency response that includes the enhancement of
the heavy metal uptake and translocation via the increased expres-
sion of ZIP transporters in hyperaccumulator plants [105]. MTP
members also mediate the Ni vacuolar storage in T. goesingense
shoots [106]. Moreover, the finding that MTP1 is localized at both
vacuolar and plasma membrane suggests that it can also operate in



Zn and Ni efflux from cytoplasm to cell wall [103].



The overexpression of HMA3, coding for a vacuolar P1B-ATPase,
plausibly involved in Zn compartmentation, and that of CAX
genes encoding members of a cation exchanger family that seems
to mediate Cd sequestration (Fig. 2), have been noticed in T.
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aerulescens and A. halleri and supposed to be involved in heavy
etal hyperaccumulation [107,108].
Storage of As as inorganic arsenite in vacuoles is a key mech-



nism found in fronds of hyperaccumulator ferns, although the
ransport system located at the tonoplast has not been identified
et [87].



Small ligands, such as organic acids, have a major role as detox-
fying factors. Such ligands may be instrumental in preventing
he persistence of heavy metals as free ions in the cytoplasm
nd even more in enabling their entrapment in vacuoles where
he metal–organic acid chelates are primarily located. Citrate, for
nstance, is the main ligand of Ni in leaves of T. goesingense [109],



hile citrate and acetate bind Cd in leaves of S. nigrum [16]. More-
ver, most Zn in A. halleri and Cd in T. caerulescens are complexed
ith malate [89,110].



The heavy metal detoxification in hyperaccumulators, in con-
rast with tolerant non-hyperaccumulator plants, does not rely on
igh molecular mass ligands, such as phytochelatins [111,112],



ikely because of the excessive sulphur amounts and the prohibitive
etabolic cost that a massive synthesis of this kind of chela-



ors would require [113]. Overexpression of antioxidation-related
enes [114], as well as enhanced synthesis of glutathione (GSH) as
ivotal antioxidant molecule [108], do occur, instead, in hyperac-
umulators, as a strategy to reinforce the cell antioxidant system
nd cope with the risk of ROS rise due to heavy metal stress.



The major detoxification strategy in Se hyperaccumulators
s to get rid of selenoaminoacids, mainly selenocysteine (Se-
ys), derived from selenate assimilation in leaf chloroplasts.
elenoaminoacids are misincorporated in proteins instead of sul-
hur amino acids, resulting in Se toxicity. This detoxification occurs
hrough methylation of Se-Cys to the harmless non-protein amino
cid methylselenocysteine in a reaction catalyzed by a seleno-
ysteine methyltransferase, which is constitutively expressed and
ctivated only in leaves of hyperaccumulator species [115].



. Why did plants evolve hyperaccumulation of heavy
etals?



The discovery of a class of plants that concentrate exceptionally
igh amounts of normally toxic heavy metals in leaves has attracted
onsiderable interest, and challenged biologists to find reasons for
his unusual behaviour by providing answers to the question: why
o some plants do it? In other words: what functions does hyperac-
umulation perform in these plants and what are the benefits and
he adaptive values of metal hyperaccumulation?



A variety of hypotheses have been proposed to explain the role
f high elemental concentrations in leaves [116], namely: metal
olerance/disposal, drought resistance, interference with neigh-
ouring plants, and defence against natural enemies. According to
he tolerance/disposal hypothesis, the peculiar hyperaccumulation
attern would allow plants to take heavy metals away from the
oots by sequestering them in tolerant leaf tissues. This eliminates
hem from the plant body by shedding the high-metal aerial organ.
nother postulated explanation is that large amounts of heavy
etals might increase plant drought resistance, with a water-



onserving role in the cell walls or acting as osmolytes inside
he cells. These hypotheses, however, are hardly supported by
xperimental evidence, so that their validation deserves further
nvestigation. The interference hypothesis, also termed “elemen-
al allelopathy”, suggests, instead, that perennial hyperaccumulator



lants may interfere with neighbouring plants through enrichment
f metal in the surface soil under their canopies. This gives rise to a
igh-metal leaf litter that prevents the establishment of less metal
olerant species. One group has measured higher Ni levels in the
urface soil under the canopy of hyperaccumulator S. acuminata
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than under that of non-hyperaccumulator species [117]. However,
another group has questioned elemental allelopathy finding that
high-Ni leaves shed by Alyssum murale do not create a “toxic zone”
around the Ni hyperaccumulator and do not inhibit seed germi-
nation of competing plants [118]. The lack of allelopathic effect is
probably due to the fact that most Ni released from the leaf biomass
does not remain in a soluble and phytoavailable form, but is rapidly
bound to soil constituents thus becoming unable to affect neigh-
bouring plants. Also the hypothesis of elemental allelopathy does
not have satisfactory experimental verification yet [119].



4.1. The “elemental defence” hypothesis



The hypothesis which has attracted most attention suggests
that the high heavy metal concentrations in aerial tissues may
function as a self-defence strategy evolved in hyperaccumulator
plants against some natural enemies, such as herbivores (Fig. 1)
and pathogens. This “elemental defence” hypothesis has been
widely tested, gaining much supporting evidence, although some
tests have led to contradictory responses. Some recent studies, for
instance, confirm the defensive function of Ni [120], Cd [121], Zn
[122], As [123] and Se [124] while others [125,126] seem to counter
the heavy metal involvement in plant defence. Despite the numer-
ous reports regarding this popular hypothesis, more information is
required since few taxa have been tested, the majority of studies
have focused on Brassicaceae and only some elements (Ni, Zn, Cd,
As, Se) have been examined. Moreover, the defensive effects have
been analyzed mostly in laboratory conditions and have considered
only one or a few selected herbivores, rather than being tested in
the field where hyperaccumulators have to face an array of natu-
ral enemies [127]. The mix of contrasting conclusions reported in
literature about the effectiveness of heavy metals as defence ele-
ments might depend on different experimental conditions or heavy
metal concentrations used in each study, as well as on the ability
of certain herbivores to overcome the plant defence [127]. Heavy
metals, actually, may provide protection against a broad range of
enemies that the plant encounters in natural situations, whereas
some others may be able to feed on a hyperaccumulator species
despite its elemental composition. Mechanisms enabling herbi-
vores to circumvent the heavy metal defence might be “avoidance”
which leads an herbivore to selectively eat only low-metal tis-
sues of the plant and “dietary dilution”, which consists of lowering
overall metal ingestion by eating both high-metal and low-metal
tissues [127]. Another mechanism deserving a particular interest
is “tolerance”, in which physiological adaptations allow specialist
herbivores to withstand a high-metal diet, thus disarming the ele-
mental defence of the plant [128,129]. The bug Melanotrichus boydi,
for instance, prefers to feed on the Ni hyperaccumulator Streptan-
thus polygaloides [130] and a strain of the moth Plutella xylostella
feeds on the Se hyperaccumulator S. pinnata without suffering from
the high-Se diet [131].



Heavy metals can act against herbivore through their toxicity,
but this does not safeguard the plant from undergoing damage
before poisoning the enemy. Thus a more effective defence from
herbivore attack should be through feeding deterrence. Experimen-
tal evidence exists that some herbivores prefer to eat low-Zn T.
caerulescens [132] and low-Ni Senecio coronatus [133] when offered
a choice between plants containing either low or high-metal con-
centrations. Deterrent effects have also been shown for Cd [121],
As [123] and Se [134]. This ability to avoid feeding on plants with
high heavy metal levels might support the view that herbivores



have a “taste for metals”, although no information exists on how
they might do it. However, since the metal treatment will strongly
affect the plants’ metabolome, it might be that herbivores do not
directly perceive metals in their food, but rather metal-induced
metabolites.
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.2. The “joint effects” hypothesis



Chemical defence of plants from enemy attack can also involve
variety of organic (secondary metabolite) compounds. However,
lemental defence offers some advantages over organic defence
127]: the toxic elements are not synthesized by the plant but taken
p from the soil thus making the elemental defence less metabol-



cally expensive than the organic one; the inorganic elements
annot be biochemically degraded by most herbivores (although
ome specialistic herbivores can chelate or sequester them), so
hat this counter defence mechanism of the enemies is prevented.
he rather high cost of secondary metabolite biosynthesis accounts
or a “trade off” hypothesis, in which the metal-based defence
f hyperaccumulator plants may have evolved to reduce levels
f energy-demanding organic defences. Lower levels of defen-
ive glucosinolates found in Ni hyperaccumulator S. polygaloides
135] and in Zn hyperaccumulator T. caerulescens [136], when com-
ared with congener non-hyperaccumulator species, support the
iew of a trade off between metal hyperaccumulation and sec-
ndary metabolite synthesis. However, the trade off hypothesis
emains somewhat controversial. Differences in concentration of
pecific glucosinolates, but not in their total amount between Ni
yperaccumulating and non-hyperaccumulating plants, have been
easured [120], and it has been suggested that glucosinolates



ather than Zn are involved as deterrents in antiherbivore defences
f T. caerulescens populations [136].



Joint defensive effects may actually exist between elemental and
rganic plant compounds, which may act in concert with each other
nd enhance plant defence overall [127]. Heavy metal and several
efensive organic metabolites operate additively against an her-
ivore enemy in Ni hyperaccumulator S. polygaloides [137]. This
ew joint effects hypothesis may justify the simultaneous presence
f elemental and organic defences as well as the hyperaccumula-
ion of more than one heavy metal in the same plant. Joint effects
etween heavy metals, besides that between a heavy metal and
n organic chemical, have been highlighted [137]. However also
his new interesting idea of a defensive enhancement achieved in
yperaccumulators through joint effects of elemental and organic
lant defences needs to be supported by future investigation.



. Why do hyperaccumulators attract so much interest?



Besides their ecological and physiological interest, hyperaccu-
ulator plants have received considerable attention due to the



ossibility of exploiting their accumulation traits for practical
pplications, in particular to develop technologies for phytoreme-
iation of heavy metal contaminated soils or for mining valuable
etals from mineralized sites.



.1. Potential application in phytoremediation



The last two decades have seen the emergence of eco-friendly
oil remediation techniques, collectively known as phytoremedi-
tion, that utilize plant species. The use of plants to remediate
olluted soils is seen as having great promise compared to
onventional, civil-engineering methods and several recent com-
rehensive reviews summarising the most important aspects of
oil metal phytoremediation are available [14,138–142]. The natu-
ally occurring heavy metal hyperaccumulator plants which, when
rowing in metal-enriched habitats, can accumulate 100–1000-
old higher levels of metals than normal plants are excellent



andidates for phytoextraction (Fig. 3), as these plants take up from
he soil two or three orders of magnitude more metals than plant
pecies growing on uncontaminated soils.



Chaney et al. [143] are the first to have proposed the exploita-
ion of heavy metal hyperaccumulator plants to clean up polluted


Fig. 3. Phytoremediation and phytomining of heavy metals rich soils by using plants
which hyperaccumulate these metals in above-ground organs. The harvesting of the
aerial part of the plants leads to the disposal of the huge amounts of toxic heavy
metals removed from the soil or to the recovery of the valuable metals taken up.



sites. However, hyperaccumulators have been later believed to
have limited potential of phytoremediation because most of them
are metal selective, have not been found for all elements of inter-
est, can be used in their natural habitats only, and, above all, have
small biomass, shallow root systems and slow growth rates, which
limit the speed of metal removal [144,145]. In addition, there is
no knowledge about the agronomics, genetics, breeding potential,
and disease spectrum of these plants. This is the case for many
hyperaccumulator plants including the Zn/Cd hyperaccumulator T.
caerulescens, which gives a maximum of 2 tons ha−1 of shoot dry
matter. Although the annual biomass yield is an important trait
for phytoremediation, the ability to hyperaccumulate and hyper-
tolerate metals is of greater importance than high biomass [14].
Pot and field studies have shown that the hyperaccumulator T.
caerulescens grown as a crop can attain as high as 5 tons ha−1 by
breeding to increase the combination of yield and shoot metal con-
centration [146]. Furthermore, the recycling of shoot metals may
provide added value to the ash from metal hyperaccumulators, so
that there is no need to pay for disposal of the plants. Various
species of Thlaspi are known to hyperaccumulate more than one
metal. Predominantly, Thlaspi grows on Ni contaminated sites and
accumulates about 3% of its dry matter as metal but T. caerulescens
can accumulate Cd, Ni, Zn and also Pb. As a hyperaccumulator of Cd
and Zn it could remove as much as 60 kg Zn ha−1 and 8.4 Kg Cd ha−1



[147]; T. goesingese and T. ochroleucum hyperaccumulate Ni and
Zn while T. rotundifolium hyperaccumulates Ni, Pb and Zn [148].
The brake fern P. vittata, which produces a relatively large biomass
under favourable climate conditions, accumulates (from relatively
low As concentration in the soil) 22 g As kg−1 in the frond dry
weight, with a bioconcentration factor of 87 and a removal of 26%
of the soil’s initial As ([29,139] and literature cited therein). These
results suggest that phytoremediation of at least moderately As-
contaminated sites is feasible. Although Pb is largely immobile in
soil and its extraction rate is limited by solubility and diffusion
to the root surface, common buckwheat (Fagopyrum esculentum,
Polygonaceae), the first known Pb hyperaccumulator species with
high biomass, can accumulate up to 4.2 mg g−1 dry weight of Pb in
the shoots [149]. Amending the soil with the biodegradable methyl-
glycine diacetic acid (MGDA) resulted in a 5-fold increase in the



Pb shoot concentration. This relevant finding qualifies this species
as an excellent candidate for remediating Pb-contaminated soils.
Phytolacca acinosa (Phytolaccaceae), a plant that grows rapidly and
has substantial biomass, has been considered to have potential for
use in phytoremediation. The plant can accumulate 19.3 g Mn kg−1
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ry weight when grown on Mn-rich soils [150]. The efficiency of
lyssum serpyllifolium subsp. lusitanicum for use in phytoextrac-
ion of polymetal-contaminated soils has been examined [151].
he plants have been grown on soils contaminated with Cr, Cu,
b and Zn. The results suggest that A. serpyllifolium can be suitable
or phytoextraction in polymetal-polluted soils, provided that Cu
oncentrations are not phytotoxic. However, with the hyperaccu-
ulators available, decades are needed to clean up contaminated



ites. It has been calculated that to decrease Zn concentration from
40 to 300 mg Zn kg−1 soil nine croppings of T. caerulescens would
e required [152] and 28 years of cultivation of this plant would be
eeded to remove 2100 mg Zn kg−1 from a soil [153]. T. caerulescens



s useful for moderately Zn- and Cd-contaminated soils but would
ake far too long on highly contaminated ones. It also appears that
eason length, method of sowing seeds and soil pH have effects on
he Zn and Cd extraction capacity of T. caerulescens from the soil
154,155]. The efficiency of phytoextraction, besides biomass pro-
uction, depends on the metal bioconcentration factor (plant to soil
oncentration ratio) and for Zn and Cd it decreases log-linearly with
oil metal concentration [156]. Moreover, the phytoremediation
otential differs between different population of T. caerulescens.
he southern French ecotype showed a higher ability to accumu-
ate Cd than Zn: the different uptake of Cd and Zn shows that there
re basic differences in the mechanism of accumulation of both
etals in hyperaccumulators [45,154]. Thus, increased selection for



raits of interest may help to improve the phytoremediation capac-
ty of hyperaccumulators. A crop of T. caerulescens or A. halleri could,
fter cropping, remove decades-worth of Cd accumulation from
astures that have been treated with Cd-rich phosphate fertilizers
157]. Small-scale field experiments have also been conducted with
lyssum bertolonii and Berkheya coddii, fast-growing Ni hyperaccu-
ulators [158,159]. The combination of high biomass and high-Ni



ontent, together with its easy propagation and culture as well as
ts tolerance to cool climate conditions, should render B. coddii suit-
ble for Ni-phytoremediation. For moderate Ni contamination two
rops of B. coddii would be sufficient to reduce the metal concentra-
ion to well below the EU guidelines and for A. bertolonii, which has
lower biomass, from 5 to 10 annual crops would be needed. A 2-
ear field study has been conducted to determine the efficiency
f the fern P. vittata on As removal at an As-contaminated site.
pproximately 19.3 g of As have been removed from the soil and



t has been estimated that 8 years would be needed to completely
emediate the soil in order to meet the residential site and/or com-
ercial site requirements [160,161]. However, some estimates are



ased on achieving a soil clean up goal of 40 mg As kg−1 from an
verage of 82 mg As kg−1 [161], while that of others [160] con-
ains on average 190 mg kg−1. The presence of Pb in one soil [161]



ay have hindered the ability of P. vittata from removing As from
t.



It has been demonstrated that T. caerulescens, although being
ble to mine the soil metals more efficiently than non-accumulator
lants, exhibits the same capacity of non-accumulators to increase
etal availability in the rhizosphere, so that the use of amend-
ents to raise metal solubility has been suggested. A number of



ossible amendments such as ethylene diamine tetracetic acid
EDTA), nitrilotriacetic acid (NTA) and citric acid have been tested
nder field conditions and seem to have no effect on increas-



ng metal content, but may actually decrease biomass production
f hyperaccumulators, thus reducing their potential of phytoex-
raction [139,154,158,159,162]. Recently, the effects of polycyclic
romatic hydrocarbons (PAHs) on the extractability of Ni by A. les-



iacum have been investigated. Plant growth is negatively affected
y PAHs; however, there is no significant effect on the phytoextrac-
ion of Ni per unit biomass of shoot, indicating that A. lesbiacum



ight be effective in phytoextracting Ni from marginally PAH-
ontaminated soils [163]. No hyperaccumulators of radionuclides
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have been reported so far, thus it is unlikely that the hyperaccumu-
lation strategy is possible for these contaminants



In summary, despite intensive research very few field studies
or commercial operations that demonstrate successful phytoex-
traction by hyperaccumulators have been realized, so it could be
considered a valuable tool only for Ni and As, while for the other
metals the technology still appears to be far from the practice. At
the moment phytoextraction with hyperaccumulators is an option
to decontaminate soils with low to moderate metal concentrations
while for highly contaminated soils it should be considered as a
long-term remediation process.



5.2. Transfer of hyperaccumulation traits to rapidly growing
species



A promising biotechnological approach for enhancing the
potential for metal phytoextraction, may be to improve the hyper-
accumulator growth rate through selective breeding, or by the
transfer of metal hyperaccumulation genes to high biomass species.
In an effort to correct for small sizes of hyperaccumulator plants,
somatic hybrids have been generated between T. caerulescens and
Brassica napus. High biomas hybrid selected for Zn tolerance are
capable of accumulating Zn level that would have been toxic to B.
napus [164] indicating that the transfer of the metal hyperaccumu-
lating phenotype is feasible. Somatic hybrids from T. caerulescens
and B. juncea are also able to remove significant amounts of Pb
[165]. T. caerulescens has also been used as source of genes for devel-
oping plant species better suited for phytoremediation of metal
contaminated soils [166].



Bioengineered plants tolerant to the presence of toxic levels of
metals like Cd [167], Zn, Cr, Cu, Pb [168], As [169] and Se [170] have
been reported. A combination of transporter genes has also been
used in rapidly growing plant species leading to promising results
[169,171–173]. Transgenic B. juncea, grown either in hydroponic or
in soils, shows higher uptake of Se and enhanced Se tolerance than
the wild species [174,175]. To engineer Se tolerance the seleno-
cysteine methyltransferase (SMT) gene has been transferred from
the Se hyperaccumulator A. bisulcatus to Se-non-tolerant B. juncea.
SMT transgenic plants of B. juncea grown in a contaminated soil
accumulate 60% more Se than the wild-type ([176] and literature
reported therein).



The transgenic plant approach has shown to be promising, but
only very few studies have been performed till now under field
conditions [176]. Moreover, it has to be considered that tolerance
and accumulation of heavy metals and thus phytoextraction poten-
tial of a given plant are controlled by many genes, so that genetic
manipulations to improve these traits in fast-growing plants will
require to change the expression levels in a number of genes, and
to cross them to determine the number of genes involved and
their characteristics. Functions and regulations of genes involved
in metal hyperaccumulation, uptake, root-to-shoot translocation,
detoxification/sequestration mechanisms need to be fully under-
stood to render transgenic approach not far to solve the problem.



5.3. Potential application in phytomining



Phytomining (a subset of phytoextraction) aims to generate
revenue by recovering marketable amounts of metals from plant
biomass (bio-ores) [177] through the use of plants to mine valuable
heavy metals from contaminated or mineralized soils (Fig. 3).



A pioneer phytomining study has been carried out using the
Ni hyperaccumulator S. polygaloides [178]: a yield of 100 kg ha−1


of sulphur-free Ni could be obtained after moderate application of
fertilizers. The removal of Ni from soil using phytomining is viable
in principle, since there are many hyperaccumulator plants, such as
Alyssum spp. and B. coddii, fulfilling the criterion of achieving shoot
Ni concentrations higher than 10 g kg−1 on a dry matter basis and
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roducing more than 10,000 kg ha −1 per year [177]. A. bertolonii
an also accumulate 10 mg Ni g−1 dry matter from serpentine soils
179]. Experiments have been carried out on the potential use of
his hyperaccumulator plant in phytomining of serpentine soils.
n the field trial plants of A. bertolonii have been fertilized with



+ P + K over a period of 2 years. Fertilization increases biomass
-fold without dilution of Ni concentration in the fertilized plants.



t has been concluded that A. bertolonii, with a biomass after fertil-
zation of about 13,500 kg ha−1, or other species of Alyssum might
e used for phytomining [158]. In another field trial B. coddii, with
n unfertilized biomass of 12,000 kg ha−1, has been reported as one
f the best candidates for phytomining of Ni with applied fertiliz-
rs and adequate moisture, after which a biomass of 22,000 kg ha−1



nd a high-Ni concentration has been achieved [159,162,177,180].
he potential of this species for phytomining has also been eval-
ated and a yield of 100 kg ha−1 of Ni should be achievable at
any sites worldwide [180]. On the basis of biomass, the high-
i concentration in the harvestable parts of the plants and the
dditional money obtained from the energy of combustion either
f the Ni hyperaccumulator S. polygaloides or A. bertolonii, it has
een concluded that the return to a farmer growing a “crop of
ickel” would be comparable, or even superior, to that obtained



or a crop of wheat [158,181]. Furthermore, if the above plants
re used for phytoremediation of Ni polluted soils as a result of
ndustrial activity, it would surely be of economic benefit consider-
ng the very high costs of conventional extraction methods and of
torage of the toxic materials. Commercial phytomining technolo-
ies employing Alyssum Ni hyperaccumulator species have been
eveloped [100]. However, hyperaccumulator plants might real-



stically also be expected to be used for Au, Tl, Co and U as well.
ach has a high world price for the target metal and plants might
xtract from soils or mine tailing containing concentrations of the
etals at a level uneconomic for conventional extraction tech-



iques. Iberis intermedia and Biscutella (Brassicaceae) have been
roposed for phytomining of Tl [180]. For other less valuable metals
Pb, Cd, 137Cs, Cu, Se) phytomining will never emerge as a prof-
table agricultural industry. Notwithstanding all these promising
eld studies and the reported advantages over conventional min-



ng [162], up to now there is no report of successful commercial
hytomining operations. The potential limiting factors to the com-
ercialization of phytomining have been investigated [182] and it



as been concluded that is only attractive when applied to a con-
aminated site and might be usefully combined with conventional



ining. In conclusion, phytomining with high-biomass hyperaccu-
ulators could have economic advantages over traditional mining



echniques, especially in cases where the extracted metals are bio-
ining targets, have economic value and the energy of combustion



f biomass can be sold. In addition, as bio-ore is practically sulphur-
ree its smelting does not contribute to acid rain. At the moment
here is need to develop methods to recover and market the met-
ls. Despite the large number of hyperaccumulators found to date,
here is insufficient information on the distribution of these species
r their uptake mechanisms so that they can be properly utilized in
hytomining. Neither are their agronomical properties, such as fer-
ilizer requirements, soil pH management, weed control and water
equirements, adequately known. Notwithstanding these limita-
ions it is clear that the commercialization of phytomining using
igh-biomass hyperaccumulator plants depends essentially on the
etal concentration of the plant, its annual biomass production and



he world price of the target metal.


. Conclusions and future directions



The problem of heavy metal pollution is continuously worsen-
ng due to a series of human activities, leading to intensification of
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the research dealing with the phytotoxicity of these contaminants
and with the mechanisms used by plants to counter their harmful
effects.



Great interest has been gained by the behaviour of hyperaccu-
mulator plants growing on metalliferous soils, which accumulated
heavy metals in leaves at concentrations several 100-fold higher
than other plants. Aims of studying these heavy metal hyperaccu-
mulator species has been to highlight physiological and molecular
mechanisms underlying the hyperaccumulation ability, to discover
the adaptive functions performed by hyperaccumulation in these
plants and to explore the possibility of using them as tools to
remove metals from contaminated or natural metal-rich soils.
However, in spite of important progress made in recent years by
the numerous studies accomplished, the complexity of hyperaccu-
mulation is far from being understood and several aspects of this
astonishing feature still await explanation.



Hyperaccumulator plants, which are widespread on metal soils
in both tropical and temperate zones of all the continents, belong to
several unrelated families. This shows that the hyperaccumulation
capability has been evolved more than once, although its adaptive
value is still under debate. The recent idea that heavy metals would
provide an elemental defence to the plant through joint effects with
organic defence compounds requires much experimental investi-
gation. More elements and a larger number of hyperaccumulator
species need to be examined to validate the hypothesis of defen-
sive effects of heavy metals. Furthermore, the investigations need
to move from laboratory to field settings to provide realistic infor-
mation about elemental defences in natural environments, where
a plant can be exposed to a plethora of herbivores with different
feeding modes, as well as to pathogens and parasites.



Considerable attention has been given to the possibility of
using hyperaccumulators for phytoremediation/phytomining of
contaminated or natural metal-rich soils. However, more exten-
sive research under field conditions for longer durations is required
taking also into account that a specific phytoextraction pre-
scription, due to the different site-specific conditions, cannot be
applied to every site, even if with the same chemical compo-
sition. It is of pivotal importance to increase the understanding
of hyperaccumulator-based remedial mechanisms because they
will be able to provide clues for optimizing the effectiveness of
phytoextraction with appropriate agronomic practices. In addi-
tion, knowledge acquired on genes involved in hyperaccumulation
mechanisms will open the opportunity to use biotechnology to
transfer specific genes to high-biomass promising species. More-
over, much research is still needed on rhizosphere and soil
microbial composition under field conditions, in order to identify
micro-organisms associated with metal solubility or precipita-
tion. There is also an urgent need to find and characterize other
hyperaccumulators, to cultivate them and better assess agronomic
practices and management to enhance plant growth and metal
uptake by selective breeding and gene manipulation. Even then,
metal uptake might pose environmental risks, unless the biomass
produced during the phytoremediation process could be rendered
economical by burning it to produce bio-ore or converting it into
bioenergy. However it is only matter of time before the commercial-
ization of phytoextraction using high-biomass hyperaccumulator
plants becomes widespread, considering that not only will it reme-
diate contaminated sites but will generate income from agricultural
lands otherwise not utilized.



Last but not least, it has to be pointed out the interest in
the potential exploiting of hyperaccumulators as a rich genetic



resource to develop engineered plants with enhanced nutritional
value for improving public health [183] or for contending with
widespread mineral deficiencies in human vegetarian diets [184].
The strategies of food crop biofortification are still in infancy; how-
ever their paramount importance for the world’s population makes
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his an exciting line of future research in the field of essential ele-
ents hyperaccumulation.
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ABSTRACT 



Monoculture crop production and prevailing farming practices have greatly reduced 



perennial plants on the landscape and nearly eliminated native Iowa prairie vegetation. The 



STRIPs (Science-based Trials of Row crops Integrated with Prairies) project is a watershed-



scale experiment at the Neal Smith National Wildlife Refuge, in Jasper County, Iowa, US, in 



which strips of prairie vegetation were planted within watersheds of corn (Zea mays) and 



soybean (Glycine max) production to aid in soil and water conservation. The project includes 



12 0.5- to 3.2-ha watersheds. Nine watersheds included buffer strips in one of three design 



treatments that varied the number and position of strips and/or the proportion of the 



watershed converted to buffer and three watersheds were 100% crop. The present study 



investigated: (1) If the design of prairie buffer strips influenced their vegetation; (2) If the 



vegetation of prairie buffer strips shifted over time; (3) If prairie buffer strips caused a weed 



problem in adjacent crop fields. From 2008-2011, the identity and percent cover of plant 



species within the buffer strips were surveyed, and from 2009-2011, the identity and percent 



cover of weed species within the cropped areas of the watersheds were surveyed. Differences 



among treatments and among years in plant species diversity, percent cover, and composition 



were analyzed using ANOVA and NMS. The design of buffer strips did not influence plant 



species diversity or composition; however, buffer strip vegetation did shift over time. In 



2008, the strips had 38 species (in 6 m2) with 37% of the total plant cover composed of 



perennial species and 22% composed of native perennial species. By 2011, the strips had 55 



species (in 6 m2) with 90% of the total plant cover composed of perennial species and 58% 



composed of native perennial species. In addition, NMS analyses indicated that the buffer 



strip plant community shifted from annual to perennial species. Within the crop, weed 



species richness and percent cover did not differ among watershed treatments, regardless of 



whether watersheds contained buffer strips or not. Prairie buffer strips greatly increased plant 



diversity in the watersheds; 380% more species were found in 6 m2 of prairie buffer than in 6 



m2 of cropland. Within four years of establishment, the buffer strip vegetation was 



predominantly perennial and native species, the target vegetation for both ecohydrological 



functions (i.e., erosion control) and for conservation. Furthermore, weed species richness or 



prevalence did not differ between watersheds that incorporated prairie buffer strips versus 
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100% crop watersheds. Therefore, converting 10-20% of arable cropland to prairie buffer 



strips successfully reintroduced perennial species and conserved native Iowa prairie without 



causing a weed problem in adjacent crops.
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CHAPTER 1. INTRODUCTION 



Agriculture has contributed to the worldwide loss of biodiversity due to land 



transformation from native vegetation such as forests or prairies to cropland. Worldwide, the 



most productive and fertile land tends to be modified most heavily (Fischer et al. 2006). Crop 



monocultures, in which a single crop is produced in a field during the growing season, have 



replaced and simplified natural ecosystems, which once contained up to thousands of plant 



species. Four previously rare plants, barley, maize, rice, and wheat, now occupy 39.8% of 



global cropland (Tilman 1999). In Iowa, before Euro-American settlement, prairie covered 



approximately 85% of the state (> 12 million hectares), but by the 1990s, prairie covered 



only 0.01% of the state’s land area (Eilers & Roosa 1994; Samson & Knopf 1994).  



Iowa farmers typically practice a two-crop rotation of corn and soybean, which 



replaced previously more complex, diverse crop rotations that included perennial plants in 



hay fields and pastures (Bullock 1992; Bultena et al. 1996; Brummer 1998). Furthermore, 



modern agricultural techniques tend to simplify ecosystems by adding inputs such as 



herbicides (McLaughlin & Mineau 1995). In the 1940s, due to large farm equipment 



becoming available and pressure during World War II to cultivate as much land as possible, 



farms began shifting from small farms surrounded with brushy, perennial fencerows to larger 



expanses of uninterrupted row crops (Bultena et al. 1996). The loss of diversity can be 



detrimental to agriculture, as reducing biodiversity on the land negatively influences 



ecological processes that agriculture is dependent upon, including soil formation, erosion 



control, water retention, and nutrient cycling (Giliomee 2006; Schulte et al. 2006). 



Incorporating prairie buffer strips in monoculture row crops offers an opportunity to 



re-introduce native plant diversity on the land and provide ecological services to the 



agricultural system. Buffer strips, intentional areas of non-crop vegetation within crop fields, 



serve to conserve water, soil, and nutrients, and to prevent these materials from leaving the 



field and entering the water supply (Lovell & Sullivan 2006). Buffer strips have the potential 



to promote the diversity of several taxa, such as birds, insects, spiders, mammals, and plants, 



and can conserve native species on the land (Benton et al. 2003). The STRIPs (Science-based 



Trials of Row crops Integrated with Prairies) project, located within the Neal Smith National 



Wildlife Refuge in Iowa, US, is a watershed-scale experiment initiated in 2007, which 











2 
 



includes 12 0.5- to 3.2- ha watersheds. The project was established to investigate how prairie 



buffer strips placed within catchments used for corn and soybean production affected 



ecohydrology, biodiversity, and socioeconomic dynamics. The present study specifically 



investigated the effects of integrating prairie buffer strips on plant diversity and composition 



within the watersheds, both within the buffer strips and adjacent row crops. 



 The ability of buffer strips to conserve water, soil, and nutrients and to promote 



diversity and native species is largely determined by their vegetation. Boubakari and Morgan 



(1999) found that the type of grass used in contour grass strips was more important than the 



slope of the hill in affecting soil loss. For trapping sediment and reducing erosion, grasses 



and forbs that are tall, dense, deeply rooted, sturdy, and resistant to bending in flowing water 



are superior to grasses and forbs that are short, clumped, sparsely rooted, flexible, and 



susceptible to bending in run-off water (Tadesse & Morgan 1996; Melville & Morgan 2001; 



Liu et al. 2008). Tall, stiff, dense plants are more able to resist flooding and can slow water 



runoff through ponding water behind them, thus allowing sediment to settle (Meyer et al. 



1995; Boubakari & Morgan 1999).  



In central Iowa, prairie vegetation is diverse, perennial, and native, and could 



encourage optimal performance and multi-functionality of buffer strips. Functionally diverse 



species tend to increase ecosystem stability in terms of resistance (remaining unchanged 



during stress), resilience (returning to the original state after stress or disturbance), and 



persistence (remaining relatively unchanged over time) (Phelan 2009). Diverse plant 



communities encourage the conservation of nutrients and water. Diverse prairie plant 



communities can also increase nitrogen (N) utilization and reduce soil N leaching losses 



(Tilman et al. 1996; Bingham & Biondini 2011). In the BIODEPTH project (BioDiversity 



and Ecological Processes in Terrestrial Herbaceous Ecosystems), in which the effects of 



declines in plant diversity were examined in European grasslands, more diverse communities 



had less water loss to evaporation after rain events, and generally, photosynthesis in more 



diverse communities was less limited by water shortages (Minns et al. 2001). Beneficial 



effects of biodiversity arise due to properties of individual species and the increased 



likelihood that particular species will be present in diverse communities (e.g., the increased 



likelihood that drought tolerant species will be present in diverse communities). In addition, 
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benefits of biodiversity arise due to positive interactions between species or due to diverse 



communities being able to utilize more completely all of the niche resources (Minns et al. 



2001). Perennial plants are ideal vegetation for buffer strips as they have extensive root 



systems that hold soil in place, trap sediment, reduce soil compaction, and enhance water 



infiltration (Anon 2003; Lovell & Sullivan 2006). 



 In addition, native, diverse vegetation in buffer strips may encourage pollination in 



crops, control disease, and promote natural enemies of insect pests (Anon 2003; Bianchi et 



al. 2006; Giliomee 2006). Non-crop habitats such as hedgerows or herbaceous field margins 



provide natural enemies with resources such as pollen and nectar sources and suitable areas 



for hibernation, and can therefore increase the diversity and abundance of natural enemies 



within the agricultural landscape. In a review of 24 studies, Bianchi et al. (2006) found that 



in 74% of the cases, landscape complexity enhanced natural enemy populations in crop 



fields; however, more studies are needed to determine if this ensures effective pest control in 



crop fields. Native plant species in field borders in Iowa provide ecological advantages such 



as providing diverse pollen and nectar sources to promote local pollinator populations. In 



addition, incorporating native plant species in field borders in Iowa can provide habitat for 



local wildlife (NRCS 2007). 



Buffer strip design 



The vegetation of prairie buffer strips may be influenced by the design of buffer strips 



(shape, size and/or position in the watershed). Vegetation spread over a larger surface area 



(elongated or multiple buffer strips) may encounter heterogeneous environments that favor 



different species, and buffer strips with large edge to area ratios may have more undesirable 



species that grow on the border between vegetation types (Diamond & May 1981; Kunin 



1997). The position of the buffer strip within the watershed may affect buffer vegetation due 



to various parts of the watershed having different water, soil, and nutrient patterns. For 



example, buffer strips that are predominately run-on versus run-off may have different 



vegetation (Saunder et al. 1991). Including buffer strips in a watershed is expected to 



increase plant diversity; however, the amount of plant diversity and composition of plant 



species in the watershed due to the buffer strips may depend on the position of the buffer 



strips within the watershed or the proportion of the watershed converted to buffer. In 
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addition, factors such as the prairie seed mix, soil seed bank and seed dispersal from 



neighboring land may influence the number and composition of plant species in the buffer 



strips. To test the influence of buffer strip design on plant diversity and composition, the 



current study varied the number and position of buffer strips within the watershed (one strip 



at the bottom of the slope or one strip at the bottom of the slope and two to three strips 



upslope) and the proportion of the watershed converted to prairie buffer strips (10% or 20% 



of the watershed). The first objective of this study was to determine if the design of the buffer 



strips influenced the vegetation growing in them.  



Buffer strip succession 



Plant communities often follow succession patterns, shifting from annual, weedy 



vegetation to perennial vegetation (Schwartz & Whitson 1987; Rothrock & Squiers 2003; 



Camill et al. 2004; Critchley et al. 2006). Initially, a few weedy, r-selected species rapidly 



grow and occupy available space (May 1981). The first plant species to colonize a 



community take up similar fractions of remaining available growing space, such that the log 



of relative abundance versus the rank abundance of species will form a straight line (Bazzaz 



1975; May 1981). As the plant community develops, typically there will be a lognormal 



distribution of the relative abundances of species, such that the log of relative abundance 



versus the rank abundance of species will form an S-shaped curve.  



Fallow cropland that naturally regenerates is initially dominated by annual or other 



short-lived species, next by perennial non-woody species, and lastly by shrubs and trees 



(Hodgson 1989). A 21-farm study across the Netherlands established crop field margins ≥ 



two meters wide that were sown with grass or a grass/forb mixture. While there were 



differences between farms, overall, field margin plant species richness increased and cover of 



agriculturally harmful weeds decreased in the years following establishment (Musters et al. 



2009). A study of 116 sites in eight regions of England found that sown grass margins around 



cropland followed early successional patterns, as by the third year after establishment, annual 



weedy vegetation had substantially declined and perennial species dominated the field 



margins (Critchley et al. 2006).  



Reconstructed tallgrass prairies in the US shifted within four years from annual, 



weedy vegetation to perennial vegetation (Schwartz & Whitson 1987; Rothrock & Squiers 
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2003; Camill et al. 2004). A reconstructed tallgrass prairie near Cedar Falls, Iowa that had 



been plowed and seeded with a prairie grass and forb mix was dominated for the first three 



years by weedy species including Setaria spp., Ambrosia artemisiifolia L., Trifolium 



pratense L., Conyza canadensis (L.) Cronq., and Polygonum spp. (Schwartz & Whitson 



1987). The prairie then shifted for the next five years to perennial cool-season grasses 



including Bromus inermis Leyss, Agropyron smithii Rybd. and Elymus canadensis L.. 



Finally, nine years after the prairie was seeded, the vegetation shifted to be dominated by 



prairie grasses (Schwartz & Whitson 1987). Similarly, Camill et al. found that agricultural 



land restored to tallgrass prairie in southern Minnesota was dominated by weedy, non-native 



annual and biennial species during the first growing season. By the second growing season, 



perennial native composites were dominant, and by the third growing season 38-57% of the 



vegetation was warm-season C4 prairie grasses, which remained the dominant functional 



group during growing seasons three to eight (Camill et al. 2004). Rothrock and Squiers 



(2003) found in a tallgrass prairie restoration in Upland, Indiana that annual weeds 



dominated during the first two growing seasons, including Hibiscus trionum and Setaria 



glauca, although prairie species seedlings were present. By the third growing season until the 



end of the five-year study, the prevalence of annual weed density declined and the prevalence 



of prairie grasses and forbs increased, including Rudbeckia hirta, Andropogon gerardii, and 



Sorghastrum nutans. Mowing, burning, or grazing practices can be used to eliminate woody 



or weedy plant species and enhance native plant species (Axelrod 1985; Schwartz & Whitson 



1987).  



Polluted or over fertilized communities may retain annual weeds and not shift to 



perennial species. In the “Park Grass Experiment” at the Rothamsted Experimental Station in 



England, plots that were over fertilized became more like an early succession community 



with time (May 1981). Nitrogen fertilized areas in a prairie restoration on former agricultural 



land in Indiana, US retained annual weeds, including Ambrosia trifida, Ambrosia 



artemisiifolia, Setaria faberi, Chenopodium album, and Polygonum spp., and did not shift to 



perennial prairie species (Rothrock & Squiers 2003). Furthermore, in five of the six 



experimental blocks, prairie species had below 6% cover, whereas control plots had 50% 



cover (Rothrock & Squiers 2003). In the present study, although the prairie buffer strips were 
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not intentionally altered, fertilizers or herbicides applied to the surrounding crops may move 



into the buffer strips and alter their succession. Thus, while succession patterns in plant 



communities have been well studied, patterns specific to prairies that are serving as buffer 



strips (in small areas, surrounded by conventional cropland) are unknown. The second 



objective of this study was to determine how prairie buffer strips developed through time. 



Weeds in cropland 



Farmers may be concerned that plants from prairie buffer strips will spread into crops 



and cause a weed problem. However, previous studies indicate that most species present in 



crop field boundaries were not present in the crop, many of the species found in both the field 



boundary and crop were only in the first 2-5 meters of the crop (Marshall 1989), and most 



shared species between the field boundary and crop were annual and originated in the crop 



(Marshall & Arnold 1995). Musters et al. (2009) also found uncropped field margins did not 



increase weeds within the crop field. Furthermore, managing field edges to increase 



biodiversity did not seem to affect weed levels in the neighboring crop, particularly when the 



margin contained non-invasive perennial species (Smith et al. 1999). The third objective of 



this study was to determine if prairie buffer strips caused a weed problem in adjacent crops. 



Hypotheses 



We hypothesized that the age of the prairie buffers but not the buffer strip design will 



influence their vegetation. The watersheds in all design treatments had similar vegetation 



prior to seeding, are surrounded by similar vegetation, were sown with the same seed-mix, 



and were seeded at the same time and thus are in the same successional stage. Therefore, 



these common factors are expected to supersede any differences that may result from the 



buffer design. Specifically, we hypothesized that the prairie buffer strips in different design 



treatments will not differ in species richness (total, perennial, native, or native perennial), 



percent plant cover (total, perennial, native, or native perennial), relative percent plant cover 



(perennial, native, or native perennial), or species composition. However, based on patterns 



in fallow cropland, sown grass/forb field margins, and reconstructed prairies, we 



hypothesized that during the first years of the experiment (2008-2011) while the prairie is 



establishing, the prairie buffer strips will have increased species richness (total, perennial, 
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native, or native perennial), increased relative percent plant cover (perennial, native, and 



native perennial), and will shift in species composition. 



Based on previous studies, we hypothesized that within the crop, the number of 



species or total percent cover of weeds will not differ among any of the watersheds, 



regardless of whether they contain buffer strips or not, and will not differ among years 2009-



2011. Additionally, the weed species composition within the crop areas will not change 



among design treatments or among years 2009-2011.    



Thesis organization 



The present research study is organized as five chapters and three appendices. 



Chapter 2 describes the methods of the study. This chapter presents the study site and 



experimental set-up, and explains how the watersheds were established and managed, how 



the vegetation was surveyed, identified, and classified, and how the data were analyzed. 



Chapter 3 describes and illustrates the results of the analysis of the vegetation sampling 



method and the results of the buffer strip and crop surveys. Chapter 4 discusses the adequacy 



of the vegetation sampling method and the results of the hypothesis tests and their 



implications, and reviews additional possible explanations for findings of this study. Finally, 



Chapter 5 summarizes the main results of the study, mentions areas of interest for future 



studies, and reiterates the importance of the present study. Appendix A lists detailed 



management activities for the crop and buffer strips. Appendix B reports how conservative 



species in the prairie buffer strips were, in terms of the Iowa coefficients of conservatism. 



Appendix C discusses the alpha, beta, and gamma diversity within the study.  
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CHAPTER 2. METHODS 



Study site and experimental set-up 



The study was located within the Neal Smith National Wildlife Refuge in Jasper 



County, Iowa, US (41°32′ N, 93°15′ W). Within the last 9,000 years, this region was 



primarily covered by tallgrass prairie, oak savannas and woodland (Eilers & Roosa 1994); 



however, the area is now primarily row crop agriculture (corn and soybean) outside of the 



national refuge. The study was conducted on 12 0.5- to 3.2-ha watersheds, based on 



topographic boundaries, with an average size of 1.3 ha. A watershed was defined as the land 



area in which precipitation would drain to a collection point at the bottom of the slope (i.e., a 



catchment). The watersheds were used for corn or soybean production (in an alternate year 



rotation). Prairie grasses and forbs native to central Iowa were planted in strips in portions of 



nine of the watersheds. These buffer strips were planted in three designs: (1) one buffer strip 



at the bottom of the watershed slope, comprising 10% of the watershed area (treatment 1); (2) 



two to three buffer strips at the bottom of the watershed slope and upslope, comprising 10% 



of the watershed area (treatment 2); (3) two to three buffer strips at the bottom of the 



watershed slope and upslope, comprising 20% of the watershed area (treatment 3). Treatment 



4 was 100% row crop with no buffer strips (Fig. 1). In watersheds that contained two to three 



buffer strips, each buffer strip within a watershed was an equal area. There were three 



replicate watersheds for each of the four treatments, and the 12 watershed were arranged in 



four blocks. Each block contained three watersheds and therefore contained three of the four 



treatments (Fig. 2). For statistical analysis, this constituted a balanced incomplete-block 



design, as there were not enough experimental units (watersheds) in a block to accommodate 



all treatments. It is considered balanced because all treatments are in the same number of 



blocks and because every pair of treatments is together in the same number of blocks (Littell 



et al. 2002). 
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        1                2              3             4 



Fig. 1. Experimental treatments: (1) 90% of the watershed as crop and 10% as one buffer strip at the bottom of 
the watershed slope; (2) 90% of the watershed as crop and 10% as two to three buffer strips at the bottom of the 
watershed slope and upslope; (3) 80% of the watershed as crop and 20% as two to three buffer strips at the 
bottom of the watershed slope and upslope; (4) 100% of the watershed as crop. 
 



 
Fig. 2. Location of study. Watersheds within Neal Smith National Wildlife Refuge. Blocks and treatments of 
each watershed are labeled by block A-D followed by treatment 1-4.  
 
Watershed management 



The watersheds in block A and block B were dominated by Bromus inermis prior to 



the experiment, and the watersheds in block C and block D were planted in prairie in 2005, 
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but heavily dominated by Bromus inermis before the start of the experiment. All watersheds 



were plowed prior to being planted at the start of the experiment. Since 2007 watersheds 



have been farmed in a no-till alternate year corn-soybean rotation using synthetic fertilizers 



(anhydrous ammonia, potassium chloride, monoammonium phosphate) and glyphosate 



herbicide; soybean was planted in 2007. The buffer strips were tilled and broadcast seeded 



with a tallgrass prairie seed mix containing 32 species on 6 July 2007 (Table 1). The strips 



were mowed to slow the growth of weedy species 19-21 June 2008, late August 2008, and 25 



June 2009. The strips were further mowed with removal of cuttings 30-31 October 2010 and 



8-19 November 2011. Cirsium arvense in the buffer strips was spot treated with 



aminopyralid in 2009 and with glyphosate in 2010 and 2011. (See Appendix A for more 



details on cropland and buffer strip management.) 
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Table 1. Species present in the tallgrass prairie seed mix. Percentages of seed mix components by weight were 
27% grasses (G), 24% forbs (F), 5% weedy forbs (WF) and weedy grasses (WG), and 44% inert matter. Buffer 
strips were sown on 6 Jul 2007, with the exception of Anemone canadensis, which was sown on 22 Apr 2008. 
Latin binomial Group 



Andropogon gerardii G 
Bouteloua curtipendula G 
Elymus canadensis G 
Elymus virginicus G 
Schizachyrium scoparium G 
Sorghastrum nutans G 
Sporobolus spp. G 
Amorpha spp. F 
Anemone canadensis F 
Asclepias spp. F 
Aster spp. F 
Chamaecrista fasciculata F 
Coreopsis spp. F 
Heliopsis helianthoides F 
Lespedeza capitata F 
Liatris spp. F 
Monarda fistulosa F 
Ratibida spp. F 
Solidago rigida F 
Ambrosia artemisiifolia WF 
Ambrosia trifida WF 
Bidens polylepis WF 
Brickellia eupatorioides WF 
Chenopodium album WF 
Daucus carota WF 
Lactuca serriola WF 
Trifolium repens WF 
Polygonum convolvulus WF 
Polygonum pensylvanicum WF 
Rumex crispus WF 
Setaria faberi WG 
Muhlenbergia spp. WG 
 
Vegetation sampling method 



 Buffer strip vegetation was surveyed 15-19 August 2008, 20-23 July 2009, 7-28 July 



2010, and 5-26 July 2011. Survey timing was intended to capture the peak of the flowering 



vegetation. Twelve 0.5-m2 quadrats (50 x 100 cm) were surveyed in the buffers of each of the 



nine watersheds. Quadrats were placed equidistant along a straight transect in each buffer 



strip. In watersheds with one buffer strip, all 12 quadrats were surveyed along a single 



transect; in watersheds with two or three buffer strips, six or four quadrats, respectively, were 



surveyed along each transect. The first and last quadrats were surveyed two meters from the 
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crop edge on both transect ends. In addition, from 2009-2011, 12 quadrats were surveyed 



within the corn or soybean crop of each of the twelve watersheds. The number (species 



richness) and identity of plant species and percent cover of each species were determined 



within the quadrats. Percent cover is the percentage of ground area covered by a species 



when it is vertically projected onto the ground, as viewed from above (Bonham 1989). The 



percent cover of the species within a quadrat was estimated to be 0-1%, 1-5%, 5-25%, 25-



50%, 50-75%, 75-95%, or 95-100%. Midpoints of the percent cover classes were used for 



analyses (0.5%, 3%, 15%, 37.5%, 62.5%, 85%, and 97.5%) (Bonham 1989). The percent 



cover of each plant species was observed independently in order to adequately sample 



vegetation of varying heights. For example, two plant species could have each covered 75-



95% of the quadrat if one was underneath the other. Therefore, quadrats with multiple layers 



of vegetation may have contained >100% cover of all species summed. 



Species identification and classification 



Plants were identified to the species level, with the following exceptions identified to 



the genus level due to the small size or lack of flowers and fruits: Acer, Cerastium, Cornus, 



Crataegus, Helianthus, Lepidium, Lonicera, Melilotus, Morus, Rosa, Rubus, Salix, Sanicula, 



Sonchus, Tilia, Viola, Juncus, Muhlenbergia, and Setaria. In addition, the following pairs of 



species were grouped due to difficulty in distinguishing between them: Acalypha virginica 



and A. rhomboidea, Vernonia baldwinii and V. fasciculata, and Tradescantia ohiensis and T. 



bracteata. Furthermore, Poa compressa and P. pratensis were grouped due to difficulty 



differentiating the percent cover of each. Plants were characterized as native or non-native to 



Iowa (Eilers & Roosa 1994), as perennial, biennial, or annual, and as a dicot or monocot 



(USDA, NRCS 2012). Plants listed under two or three life span categories were categorized 



as the longer-lived category (e.g., a plant listed as annual/biennial was characterized as 



biennial). Plants were categorized into 10 life-history groups: native perennial monocot 



(NPM), native annual monocot (NAM), non-native perennial monocot (XPM), non-native 



annual monocot (XAM), native perennial dicot (NPD), native biennial dicot (NBD), native 



annual dicot (NAD), non-native perennial dicot (XPD), non-native biennial dicot (XBD), and 



non-native annual dicot (XAD). In situations when plants were identified to the genus level 



rather than the species level, they were still grouped into a life-history group based on the 
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dominant characteristics of the species in that genus (e.g., all of the Juncus spp. in Iowa are 



native and perennial except for one rare species, so Juncus spp. was grouped as a NPM).  



Analysis of vegetation sampling method 



Analyses were conducted to assess the adequacy of the buffer strip sampling method 



and to determine if doubling the buffer strip sampling area would have changed the overall 



results of the study. In 2010 and 2011, 24 0.5-m2 quadrats, rather than the typical 12 0.5-m2 



quadrats, were surveyed in the buffer strip of the three replicate watersheds of treatment 1 



(one buffer strip at the bottom of the watershed slope, comprising 10% of the watershed 



area). Species accumulation curves, rank abundance curves, and species richness estimates 



were calculated for the 12 quadrats and for the 24 quadrats sampled in the buffer strip of the 



three watersheds. Treatment 1 was chosen because it covered the least geographic spread, 



and therefore was expected to have the least environmental heterogeneity and to be the most 



thorough sample.  



Species accumulation curves depict the number of new species found versus the 



quadrat number, showing how many new species are added with each additional quadrat 



sampled. A curve that does not approach an asymptote indicates new species continue to be 



found, and more species are present in the buffer strip than those represented in the survey. In 



contrast, a curve that approaches an asymptote indicates the surveyed quadrats contain 



almost all of the species present in the buffer strip. Species accumulation curves of the 12 



quadrats and 24 quadrats of the same watershed buffer strip were visually examined to see if 



they approached an asymptote and compared to see if the 24-quadrat curve was closer to 



approaching an asymptote than the 12-quadrat curve. In addition, if species accumulation 



curves did not approach an asymptote, first-order jackknife1 (Heltshe & Forrester 1983; 



Palmer 1990), second-order jackknife2 (Burnham & Overton 1979; Palmer 1991), and Chao2 



bias corrected3 (Chao 1987; Colwell & Coddington 1994; Colwell 2009) species richness 



estimates were calculated to estimate the actual number of species present in the buffer strip. 



                                                            
1 Jack1 = S + r1(n-1) / n, where S = observed species richness; r1 = number of species that occurred in one 
experimental unit; n = number of experimental units 
2 Jack2 = S + r1(2n-3)/n – r2(n-2)2 / (n(n-1)), where r2 = number of species that occurred in exactly two 
experimental units 
3 Chao2 = S + r1(r1-1)(n-1) / (2n(r2 + 1)) 
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The number of species that occurred in only one (singleton) or in only two (doubleton) of the 



12 quadrats also was recorded. 



Rank abundance curves depict the mean percent cover of species versus their rank 



order, illustrating the mean percent cover of all species, from the most prevalent to the least 



prevalent. They show the number of species that dominate and the number that cover very 



little ground (the ‘tail’ of the curve). If the 24-quadrat rank abundance curve looked similar 



to the 12-quadrat rank abundance curve, except for the length of the tail (the number of 



species with low percent cover values), then sampling more than 12 quadrats likely served 



only to capture more sparse species (species with less than 3% cover). For the present study, 



it was considered acceptable not to capture all of the sparse species during sampling. 



Buffer strip vegetation analyses 



 Species richness in the buffer strips of a watershed was calculated as the total number 



of different species in the 12 0.5-m2 quadrats (6 m2 total sample area). Species diversity in 



the buffer strips of a watershed was calculated as Simpson’s diversity index (1/D) in the 12 



0.5-m2 quadrats (D = ∑ i
2; pi = the proportion of individuals belonging to species i; S = the 



number of species). 1/D represents the number of species if all species were equally 



abundant. Simpson's diversity was used because it slightly favors common species (in 



comparison to Shannon's diversity) and is independent of N, the number of individuals. 



Species were categorized into life-history groups. The percent cover and the relative percent 



cover of each life-history group were calculated for the buffer strip vegetation. The percent 



cover of a life-history group (sum of the percent cover of each species in a life-history group) 



has functional implications, as it indicates the amount of ground covered by plants. However, 



differences in percent cover values among years could have resulted from differences in 



buffer strip management (e.g., timing of mowing in relation to sampling) or weather among 



years rather than shifts in plant community composition. Therefore, relative percent cover 



(proportion of total percent cover of a particular life-history group) is essential to make 



comparisons among years (Bonham 1989). 



 Perennial, native, and native perennial species are of particular interest, due to their 



functional and conservational benefits. Therefore, the effects of treatment and year on the 



dependent variables of total, perennial, native, and native perennial species richness and 
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percent cover, and perennial, native, and native perennial relative percent cover (arcsine-



square root transformed) were analyzed using a repeated measures analysis of variance 



(ANOVA) (SAS 9.2, proc mixed; SAS Institute, Cary, NC, US). The relative percent cover 



values were arcsine-square root transformed because the values were not between 30 and 70, 



and were therefore constrained by upper and lower limits, and the variance of the values was 



dependent on the mean (Gomez & Gomez 1984; Gotelli & Ellison 2004). An ANOVA model 



for repeated measures was appropriate as each experimental unit (watershed) was measured 



each year. Blocks were treated as a fixed effect. Least square means (LSMs) were calculated 



for treatments and for years, using the Tukey-Kramer multiple comparison adjustment. 



Differences of LSMs (Tukey-Kramer adjusted) of years were analyzed to determine which 



years were significantly different.  



 For treatment one watersheds, plots were constructed of the log mean percent cover 



of species versus their rank abundance from 2008-2011 in order to illustrate how this relation 



may change over the years as the vegetation develops, and to see if succession stages are 



evident by a shift from a straight line to a more S-shaped curve. 



 The species data were summarized to deduce important patterns in species 



composition of the buffers among years or treatments. As described above, data were 



summarized by classifying the large number of species into a smaller number of discrete life-



history groups. Alternatively, data were summarized through ordination, which created fewer 



continuous composite variables (axes) from the original variables (species) as a result of the 



original variables (species) covarying. Watersheds were arranged along the axes (composite 



variables) according to the species they contained. The non-metric multidimensional scaling 



(NMS) technique (Kruskal 1964; Mather 1976) was used, which is appropriate for ecological 



community data and for data that is non-normally distributed (McCune & Grace 2002). Non-



metric multidimensional scaling was performed on the 175 species found in the buffer strips. 



Additionally, the species were grouped into the 10 life-history groups, and NMS was 



performed on these. Rare species were not deleted before performed NMS to avoid losing 



valuable information and because deleting rare species is not biologically justified (Cao et al. 



1998). By including all of the species, the whole-community structure can be analyzed 



(McCune & Grace 2002). The original, unreduced space had a dimension (axis) for each 
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variable (i.e., 175 dimensions for species analysis or 10 dimensions for life-history group 



analysis), whereas NMS reduced the space to contain only two dimensions for the life-history 



group analysis or two dimensions for the species analysis. Watersheds were arranged along 



the two axes according to their buffer strip species composition, with dissimilar watersheds 



plotted farther apart and similar watersheds plotted closer together, preserving only the rank 



ordering of the original distances (Gotelli & Ellison 2004). The distance between points in 



the ordination space (measured with Euclidean distance) should represent the distance 



between points in the original, unreduced space (measured with Sorensen/Bray-Curtis 



distance). Therefore, the distance between watersheds in the ordination space was 



proportional to the dissimilarity between the watersheds in terms of their species 



composition. Non-metric multidimensional scaling iteratively searched for the best positions 



of the watersheds on the axes to minimize the stress of the ordination on those axes (Gotelli 



& Ellison 2004). ‘Stress’ measures how different the reduced dimension arrangement is from 



the original, unreduced dimension arrangement; stress values between 10 and 15 are 



satisfactory for ecological community data (McCune & Grace 2002). A coefficient of 



determination (r2) between the original space distance and ordination space distance 



evaluates the quality of data reduction, and r2 x 100 provides a measure of the percentage of 



variance represented by each axis in the ordination. However, the r2 values can be biased by 



outliers in a data set. Generally, data sets with > 20 species should explain > 50% of the 



variation with two axes (McCune & Grace 2002). 



Non-metric multidimensional scaling was performed using the PC-ORD software 



version 6.04 (MjM Software, Gleneden Beach, OR, US) autopilot ‘slow and thorough’ mode, 



which is recommended for community data. The autopilot mode uses random starting 



configurations. It performs 250 runs with the real data (series of solutions stepping down 



from the highest number of axes to one axis), and 250 runs with randomized data. 



Randomization of data shuffles the species present within watersheds. A randomization 



(Monte Carlo) test is run to compare final stress in the real data to final stress in the 



randomized data and to evaluate how strong patterns are in the data and if NMS is extracting 



stronger axes than expected by chance. The autopilot mode selects a best solution for each 



dimensionality and chooses the optimal dimensionality by choosing the lowest dimension in 
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which the stress would not be reduced by at least five had the dimensionality been one 



dimension higher. In addition, the dimension must have a final stress lower than 95% of the 



randomized runs (p ≤ 0.05 on the Monte Carlo test) (McCune & Grace 2002). The ‘slow and 



thorough’ autopilot mode attempts to find a solution until instability (the standard deviation 



in stress over the preceding ten iterations) is 0.0000001 or a maximum of 500 runs have been 



performed. 



Joint plots of the NMS ordinations show how the positions of the watersheds in 



ordination space relate to their species/life-history groups. They illustrate species/ life-history 



group shifts and highlight important species/ life-history groups by depicting them with 



vector lines. The angle and length of a vector line radiating from the center of the ordination 



space shows the direction and the strength of the relationship between that vector (a 



particular species or life-history group) and the watersheds. Vectors represent species/life-



history groups with greater than a set r2 value. The correlation coefficient (r) compares the 



position of the watersheds in ordination space to the abundance of the species/life-history 



group, and r2 is the proportion of variation in position on the ordination axis explained by the 



species/life-history group. The r and r2 values must be interpreted with care as they can be 



influenced by outliers and misrepresent nonlinear relationships within the data (McCune & 



Grace 2002). The r2 value determining which vectors are plotted in the joint plot (e.g., r2 > 



0.3) is calculated relative to the combination of axis one and axis two (McCune & Mefford 



2011). Convex hulls outline the watersheds of each year. Convex hulls can be visually 



compared to see if years appear separated, indicating that species/life-history group 



composition is different among years. 



Alternatively, the abundance of life-history groups of interest in the buffer strips was 



illustrated using overlay plots. In overlay plots, watershed symbols are scaled to represent the 



abundance of a particular life-history group (McCune & Grace 2002). This allows non-linear 



relationships (i.e., ‘hump-shaped’ responses along ordination axes) to be interpreted more 



accurately than with joint plots. However, in contrast to the joint plot, overlay plots can show 



only one life-history group at a time. Again, convex hulls outline the watersheds of each year 



and can be visually compared to determine if the symbol sizes of watersheds seem to vary 



among years. 
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Differences among years and/or treatments in the species/life-history group 



composition of the buffers were also quantitatively assessed based on the position of each 



watershed in the ordination space. The effect of treatment and year on the dependent 



variables of the position (coordinate value) of each watershed on axis one and axis two in the 



ordination space was analyzed using repeated-measures ANOVA (SAS 9.2, proc mixed; SAS 



Institute, Cary, NC, US). Since the axes of the NMS ordinations are orthogonal, scores on 



axis one are not influenced by scores on axis two and each axis can be analyzed separately. 



This analysis may not capture all effects since the ordination could be rotated and additional 



axes be analyzed. However, by rotating to orthogonal principal axes (standard practice in PC-



ORD autopilot mode), the NMS axes tend to be ordered by decreasing importance, with axis 



one being the strongest axis. Least square means were calculated for treatments and years, 



using the Tukey-Kramer adjustment. Differences of LSMs (Tukey-Kramer adjusted) of years 



were analyzed to determine which years had different species/ life-history group 



composition.  



In addition, Adonis in the VEGAN R package (Oksanen et al. 2011) was used to 



analyze differences in the buffer strip species composition among years and/or treatments in 



order to verify that significant effects were not being missed due to the rotation of the 



ordination. Adonis is an appropriate function to analyze ecological multivariate data. It uses a 



non-parametric method based on repeated permutations for multivariate analysis of variance 



(Anderson 2001). The Adonis analysis used the Bray-Curtis distance measure and 999 



permutations. The Adonis test is not dependent upon rotation. However, this analysis cannot 



indicate which years and/or treatments were different from others. Adonis cannot account for 



repeated measures so the species abundances were summed across years to test for treatment 



effects. 



Crop vegetation analyses 



 The number of weed species and total percent cover of weeds in the crop were 



calculated based on the 12 0.5-m2 quadrats (6 m2 total sample area). The effect of treatment 



and year on the dependent variables of weed species richness and percent cover was analyzed 



using a repeated measures ANOVA (SAS 9.2, proc mixed; SAS Institute, Cary, NC, US). 



Least square means were calculated for treatments and years, using the Tukey-Kramer 
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adjustment. Differences of LSMs (Tukey-Kramer adjusted) of years were analyzed to 



determine which years were different.  



Non-metric multidimensional scaling was performed using the PC-ORD software – 



Version 6.04 (MjM Software, Gleneden Beach, OR, US) on the 89 species found in the crop. 



The NMS solution for two dimensions was found using Sorensen/Bray-Curtis distance 



measure (random starting configuration, 250 runs with real data compared to 250 runs with 



randomized data). The effect of treatment and year on the position of each watershed on axis 



one and axis two in the ordination space was analyzed using repeated-measures ANOVA 



(SAS 9.2, proc mixed; SAS Institute, Cary, NC, US). Differences of LSMs (Tukey-Kramer 



adjusted) of years were computed to determine which years had different weed species 



composition. In addition, Adonis in the VEGAN R package (Oksanen et al. 2011) was used 



to analyze differences in the crop weed species composition among years and/or treatments. 
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CHAPTER 3. RESULTS 



Analysis of vegetation sampling method 



Species accumulation curves of both 12 quadrats and 24 quadrats from the buffer 



strip of watersheds in treatment 1 did not approach an asymptote, indicating that the number 



of species encountered continued to increase even when the sampling area was doubled (Fig. 



3). Therefore, first-order Jackknife, second-order Jackknife, and Chao2 bias corrected species 



richness estimates were calculated to estimate the total species richness in the buffer strips. 



There was no consistent pattern between the estimated species richness based on the 24-



quadrat sampling versus the 12-quadrat sampling (Table 2). For example, for watershed A1 



in 2010, the estimates predicted 80-92 species when based on the 24-quadrat sampling, but 



only 56-64 species when based on the 12-quadrat sampling. However, for watershed B1 in 



2010, the estimates predicted roughly the same number of species regardless of whether they 



were based on the 12-quadrat sampling or the 24-quadrat sampling (predictions of 83-96 



species based on 12 quadrats and predictions of 81-95 species based on 24 quadrats). Rank 



abundance curves of 12 quadrats and 24 quadrats from the buffer strip of watersheds in 



treatment 1 appeared similar except the 24-quadrat curves had longer tails. Thus, sampling 



with 24 quadrats included more sparse species (with < 3% cover) than sampling with 12 



quadrats (Fig. 4). Importantly, the identity of the species that made up > 3% cover was 



similar whether 12 or 24 quadrats were sampled (Fig. 4). 
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Fig. 3. Comparison between sampling 12 quadrats and sampling 24 quadrats. Species accumulation curves of 
the buffer strip in each treatment 1 watershed (A1, B1, and C1) in 2010 and 2011 sampled with 12 quadrats 
versus 24 quadrats. Error bars indicate 1 positive standard deviation for the 24-quadrat sampling and 1 negative 
standard deviation for the 12-quadrat sampling. 
 
Table 2. Comparison between sampling 12 quadrats and sampling 24 quadrats. Species richness (in 6 m2); first-
order jackknife (Jack1), second-order jackknife (Jack2), Chao2 bias corrected form (Chao2) species richness 
estimates; and number of species present in only 1 of the 12 quadrats (singletons) and in only 2 of the 12 
quadrats (doubletons) of the buffer strip in each treatment 1 watershed (A1, B1, and C1) in 2010 and 2011. 
Watershed Quadrats 



sampled 
Species 



observed 
Jack1 Jack2 Chao2 Singletons Doubletons 



2010        
     A1 12 47 58.9 64.4 55.9 13   7 



24 63 82.2 91.7 79.6 20 10 
     B1 12 59 82.8 96.2 83.8 26 11 



24 68 88.1 95.1 81.4 21 14 
     C1 12 48 65.4 76.7 70.4 19   6 



24 57 76.2 89.2 83.0 20   6 
2011        
     A1 12 52 67.6 76.4 67.6 17   7 



24 63 77.4 80.6 70.7 15 12 
     B1 12 41 55.7 64.5 56.7 16   6 



24 51 66.3 75.7 67.4 16   6 
     C1 12 56 73.4 82.4 71.7 19   9 



24 62 74.5 81.1 72.7 13   6 
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Fig. 4. Comparison between sampling 12 quadrats and sampling 24 quadrats. Rank abundance curves of the 
buffer strip in each treatment 1 watershed (A1, B1, and C1) in 2010 and 2011 sampled with 12 quadrats (12Q) 
versus 24 quadrats (24Q). Species with > 3% cover from the most dominant to least dominant:  
2010 A1 12Q: 1. Andropogon gerardii, 2. Bromus inermis, 3. Monarda fistulosa, 4. Setaria spp., 5. Calystegia 
sepium, 6. Bouteloua curtipendula, 7. Elymus canadensis, 8. Daucus carota, 9. Aster pilosus, 10. Solidago 
canadensis, 11. Ratibida pinnata, 12. Heliopsis helianthoides, 13. Sorghastrum nutans, 14. Pastinaca sativa 
2010 A1 24Q: 1. Monarda fistulosa, 2. Bromus inermis, 3. Solidago canadensis, 4. Setaria spp., 5. Calystegia 
sepium, 6. Andropogon gerardii, 7. Bouteloua curtipendula, 8. Elymus canadensis, 9. Daucus carota, 10. 
Ratibida pinnata, 11. Aster pilosus, 12. Sorghastrum nutans, 13. Poa compressa/P. pratensis 
2010 B1 12Q: 1. Poa compressa/P. pratensis, 2. Solidago canadensis, 3. Ratibida pinnata, 4. Sorghastrum 
nutans, 5. Setaria spp., 6. Daucus carota, 7. Aster pilosus, 8. Monarda fistulosa, 9. Plantago rugelii, 10. Elymus 
canadensis 
2010 B1 24Q: 1. Poa compressa/P. pratensis, 2. Solidago canadensis, 3. Sorghastrum nutans, 4. Ratibida 
pinnata, 5. Setaria spp., 6. Daucus carota, 7. Aster pilosus, 8. Elymus canadensis, 9. Bouteloua curtipendula, 
10. Monarda fistulosa 
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2010 C1 12Q: 1. Poa compressa/P. pratensis, 2. Lotus corniculatus, 3. Ratibida pinnata, 4. Aster pilosus, 5. 
Cyperus esculentus, 6. Daucus carota, 7. Andropogon gerardii, 8. Sorghastrum nutans, 9. Trifolium repens, 10. 
Solidago canadensis 
2010 C1 24Q: 1. Poa compressa/P. pratensis, 2. Lotus corniculatus, 3. Ratibida pinnata, 4. Aster pilosus, 5. 
Sorghastrum nutans, 6. Daucus carota, 7. Andropogon gerardii, 8. Cyperus esculentus, 9. Trifolium repens, 10. 
Rumex crispus 
2011 A1 12Q: 1. Monarda fistulosa, 2. Solidago canadensis, 3. Daucus carota, 4. Phalaris arundinacea, 5. 
Bromus inermis, 6. Calystegia sepium, 7. Muhlenbergia spp., 8. Asclepias syriaca, 9. Bouteloua curtipendula, 
10. Elymus canadensis, 11. Sorghastrum nutans, 12. Setaria spp., 13. Andropogon gerardii 
2011 A1 24Q: 1. Monarda fistulosa, 2. Solidago canadensis, 3. Daucus carota, 4. Phalaris arundinacea, 5. 
Bromus inermis, 6. Calystegia sepium, 7. Bouteloua curtipendula, 8. Ambrosia trifida, 9. Aster pilosus, 10. 
Cirsium arvense, 11. Andropogon gerardii, 12. Sorghastrum nutans, 13. Setaria spp. 
2011 B1 12Q: 1. Poa compressa/P. pratensis, 2. Toxicodendron radicans, 3. Phalaris arundinacea, 4. 
Sorghastrum nutans, 5. Solidago canadensis, 6. Monarda fistulosa, 7. Cyperus esculentus, 8. Andropogon 
gerardii, 9. Aster pilosus, 10. Bromus inermis, 11. Setaria spp., 12. Tradescantia ohiensis/T. bracteata 
2011 B1 24Q: 1. Poa compressa/P. pratensis, 2. Solidago canadensis, 3. Toxicodendron radicans, 4. Monarda 
fistulosa, 5. Sorghastrum nutans, 6. Andropogon gerardii, 7. Phalaris arundinacea, 8. Bromus inermis, 9. 
Setaria spp., 10. Tradescantia ohiensis/T. bracteata, 11. Aster pilosus 
2011 C1 12Q: 1. Poa compressa/P. pratensis, 2. Ratibida pinnata, 3. Andropogon gerardii, 4. Daucus carota, 
5. Aster pilosus, 6. Monarda fistulosa, 7. Cyperus esculentus, 8. Sorghastrum nutans, 9. Solidago canadensis 
2011 C1 24Q: 1. Poa compressa/P. pratensis, 2. Ratibida pinnata, 3. Sorghastrum nutans, 4. Andropogon 
gerardii, 5. Monarda fistulosa, 6. Cyperus esculentus, 7. Daucus carota, 8. Aster pilosus, 9. Solidago 
canadensis, 10. Toxicodendron radicans 
 
Buffer strips 



 Buffer strip vegetation surveys recorded a total of 82 species in 2008, 103 species in 



2009, 122 species in 2010, and 118 species in 2011 (in 54 m2). On average, the buffer strip(s) 



of a watershed contained 37.8 species providing 82.1% cover in 2008, 45.3 species providing 



74.9% cover in 2009, 51.4 species providing 105.0% cover in 2010, and 55.1 species 



providing 115.0% cover in 2011 (in 6 m2) (Table 3). Many of these species were rare, 



however, and 90% of the total percent cover in the buffer strips was composed of 26 species 



in 2008, 27 species in 2009, 29 species in 2010, and 30 species in 2011 (Table 4).  



There were no differences among treatments 1, 2, and 3 for the mean species richness 



of all species (P = 0.3696), perennial species (P = 0.4516), native species (P = 0.6348), or 



native perennial species (P = 0.6720); mean Simpson’s diversity (P = 0.1937); mean total 



percent cover (P = 0.3050), perennial percent cover (P = 0.4854), native percent cover (P = 



0.8149), or native perennial percent cover (P = 0.9132); and arcsine-square root transformed 



value of the mean relative perennial percent cover (P = 0.8993), native percent cover (P = 



0.3938), or native perennial percent cover (P = 0.5244) in the buffer strip(s) of a watershed. 



However, there were differences among years for the mean species richness of all 



species (P < 0.0001), perennial species (P < 0.0001), native species (P = 0.0001), and native 
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perennial species (P < 0.0001); mean Simpson’s diversity (P = 0.0016); mean total percent 



cover (P < 0.0001), perennial percent cover (P < 0.0001), native percent cover (P < 0.0001), 



and native perennial percent cover (P < 0.0001); and arcsine-square root transformed value 



of the mean relative perennial percent cover (P < 0.0001), native percent cover (P < 0.0001), 



and native perennial percent cover (P < 0.0001) in the buffer strip(s) of a watershed (Table 



3). Plots showing the log mean percent cover of species in the buffer strip versus their rank 



abundance illustrate that curves generally became less steep from 2008 to 2011 (Fig. 5). 



Table 3. Vegetation of the buffer strip(s) in watersheds from 2008-2011. Analysis of variance results (F 
statistics, P values) for the effect of year on the dependent variables of total, perennial, native, and native 
perennial (NP) species richness and percent plant cover; perennial, native, and native perennial relative percent 
plant cover; Simpson’s diversity; and positions of the watersheds on axis one and axis two in the NMS 
ordination space for species and life-history group (LHG) composition analyses. 2008-2011 least square mean 
(LSM) values indicate the mean value of nine watersheds (12 0.5-m2 quadrats sampled per watershed) with 
standard errors (SE). Numerator degrees of freedom = 3; denominator degrees of freedom = 18; different letters 
within rows indicate significant differences among years (P < 0.05, Tukey-Kramer adjusted). Relative percent 
cover values are arcsine-square root transformed; untransformed values are in parentheses.  



 F P 2008 LSM 2009 LSM 2010 LSM 2011 LSM SE 
Species richness 
    All species 



 
14.8 



 
<0.0001 



 
37.8 a 



 
45.3 b 



 
51.4 c 



 
55.1 c 



 
2.0 



    Perennial species 32.6 <0.0001 25.0 a 33.7 b 40.1 c 44.8 d 1.5 
    Native species 12.0   0.0001 25.2 a 30.4 b 35.1 c 38.5 c 1.8 
    NP species 24.3 <0.0001 17.8 a 24.2 b 28.8 c 33.0 d 1.4 
Percent cover  
    All species 



 
17.0 



 
<0.0001 



 
82.1 a 



 
74.9 a 



 
105.0 b 



 
115.0 b 



 
4.7 



    Perennial species 36.9 <0.0001 30.1 a 58.4 b   93.7 c  103.6 c 5.5 
    Native species 25.8 <0.0001 38.4 a 24.6 b   57.3 c   68.8 c 3.9 
    NP species 51.6 <0.0001 18.0 a 21.8 a   55.6 b   66.7 b 3.3 
Relative percent cover 
    Perennial species 



 
39.6 



 
<0.0001 



 
0.64 a (36.5)  



 
1.08 b (77.0) 



 
1.24 bc (88.8)  



 
1.26 c (90.0)  



 
0.05 (3.6) 



    Native species 15.9 <0.0001 0.77 a (48.4)  0.61 b (32.9)  0.83 a  (54.4)  0.89 a (60.1) 0.04 (3.4) 
    NP species 55.6 <0.0001 0.49 a (22.2)  0.57 b (29.2)  0.81 c  (52.8)  0.87 c (58.4) 0.03 (2.3) 
Simpson’s  diversity    7.7   0.0016 5.9 a 8.5 ab 11.8 c 10.5 bc 0.9 
Species composition  
    Axis one 



 
67.1 



 
<0.0001 



 
-1.22 a 



 
-0.31 b 



 
0.66 c 



 
0.87 c 



 
0.12 



    Axis two 12.3   0.0001  0.21 a -0.33 b 0.07 a 0.22 a 0.08 
LHG composition  
    Axis one 



 
55.6 



 
<0.0001 



 
-1.24 a 



 
-0.48 b 



 
 0.64 c 



 
 0.89 c 



 
0.15 



    Axis two   7.9   0.0015 -0.20 a  0.48 b -0.05 a -0.28 a 0.12 
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Table 4. Dominant species in the buffer strips from 2008-2011. Species composing 90% of the mean relative 
percent plant cover, indicating least square mean (LSM) percent cover and standard errors (SE).  



2008 
 



2009 2010 2011 



Latin binomial LSM 
% cover 
(± SE) 



Latin binomial LSM 
% cover 
(± SE) 



Latin binomial LSM 
% cover 
(± SE) 



Latin binomial LSM 
% cover 
(± SE) 



Setaria spp. 27.13 ± 1.84 Trifolium 
hybridum 



11.80 ± 1.77 Poa compressa/ 
 P. pratensis 



21.31 ± 4.90 Poa compressa/ 
 P. pratensis 



25.14 ± 4.90 



Panicum capillare 12.91 ± 2.31 Poa compressa/   
P. pratensis 



10.95 ± 4.90 Solidago 
canadensis 



8.37 ± 1.34 Solidago 
canadensis 



11.59 ± 1.34 



Rumex crispus 4.07 ± 0.82 Setaria spp. 10.71 ± 1.84 Ratibida pinnata 6.48 ± 1.33 Ratibida pinnata 6.52 ± 1.33 



Ratibida pinnata 3.32 ± 1.33 Taraxacum 
officinale 



3.41 ± 0.65 Daucus carota 5.80 ± 1.22 Daucus carota 6.41 ± 1.22 



Poa compressa/   
P. pratensis 



2.63 ± 4.90 Rumex crispus 2.75 ± 0.82 Aster pilosus 5.55 ± 0.67 Sorghastrum 
nutans 



5.63 ± 0.75 



Daucus carota 2.36 ± 1.22 Cyperus 
esculentus 



2.53 ± 0.50 Sorghastrum 
nutans 



4.49 ± 0.75 Monarda fistulosa 4.47 ± 1.01 



Medicago sativa 2.13 ± 0.60 Ratibida pinnata 2.35 ± 1.33 Andropogon 
gerardii 



3.70 ± 0.80 Andropogon 
gerardii 



4.27 ± 0.80 



Bouteloua 
curtipendula 



1.71 ± 0.63 Daucus carota 2.23 ± 1.22 Elymus canadensis 3.60 ± 0.56 Bromus inermis 4.03 ± 0.74 



Polygonum 
pensylvanicum 



1.67 ± 0.43 Bouteloua 
curtipendula 



1.85 ± 0.63 Taraxacum 
officinale 



3.24 ± 0.65 Aster pilosus 3.68 ± 0.67 



Cyperus 
esculentus 



1.42 ± 0.50 Cirsium arvense 1.77 ± 0.50 Setaria spp. 3.16 ± 1.84 Phalaris 
arundinacea 



3.13 ± 0.71 



Calystegia sepium 1.27 ± 0.36 Trifolium repens 1.68 ± 0.83 Bromus inermis 3.03 ± 0.74 Heliopsis 
helianthoides 



3.07 ± 0.38 



Chamaecrista 
fasciculata 



1.27 ± 0.40 Elymus canadensis 1.52 ± 0.56 Bouteloua 
curtipendula 



2.76 ± 0.63 Cyperus 
esculentus 



2.66 ± 0.50 



Potentilla 
norvegica 



1.16 ± 0.28 Solidago 
canadensis 



1.47 ± 1.34 Monarda fistulosa 2.74 ± 1.01 Setaria spp. 2.40 ± 1.84 



Conyza canadensis 1.10 ± 0.28 Bromus inermis 1.36 ± 0.74 Lotus corniculatus 2.69 ± 0.70 Schizachyrium 
scoparium 



2.18 ± 0.42 



Rudbeckia hirta 1.02 ± 0.37 Calystegia sepium 1.30 ± 0.36 Trifolium repens 2.16 ± 0.83 Elymus canadensis 2.18 ± 0.56 



Solidago 
canadensis 



0.97 ± 1.34 Euthamia 
graminifolia 



0.98 ± 0.28 Cyperus 
esculentus 



2.13 ± 0.50 Calystegia sepium 2.10 ± 0.36 



Chenopodium 
album 



0.91 ± 0.19 Schizachyrium 
scoparium 



0.97 ± 0.42 Schizachyrium 
scoparium 



1.97 ± 0.42 Taraxacum 
officinale 



1.86 ± 0.65 



Monarda fistulosa 0.89 ± 1.01 Sorghastrum 
nutans 



0.88 ± 0.75 Scirpus atrovirens 1.69 ± 0.67 Tradescantia 
ohiensis/  
T. bracteata 



1.63 ± 0.23 



Oxalis stricta 0.83 ± 0.13 Solidago speciosa 0.80 ± 0.08 Rumex crispus 1.51 ± 0.82 Bouteloua 
curtipendula 



1.62 ± 0.63 



Juncus spp. 0.81 ± 0.38 Scirpus atrovirens 0.78 ± 0.67 Calystegia sepium 1.39 ± 0.36 Toxicodendron 
radicans 



1.39 ± 0.54 



Ambrosia 
artemisiifolia 



0.79 ± 0.38 Polygonum 
pensylvanicum 



0.77 ± 0.43 Heliopsis 
helianthoides 



1.22 ± 0.38 Cirsium arvense  1.30 ± 0.50 



Pastinaca sativa 0.78 ± 0.30 Andropogon 
gerardii 



0.77 ± 0.80 Pastinaca sativa 0.86 ± 0.30 Carex vulpinoidea 1.15 ± 0.41 



Cirsium arvense 0.78 ± 0.50 Potentilla 
norvegica 



0.76 ± 0.28 Agrostis gigantea 0.81 ± 0.31 Pastinaca sativa 0.92 ± 0.30 



Elymus canadensis 0.72 ± 0.56 Rudbeckia hirta 0.76 ± 0.37 Rudbeckia hirta 0.81 ± 0.37 Juncus spp. 0.90 ± 0.38 



Andropogon 
gerardii 



0.64 ± 0.80 Lotus corniculatus 0.73 ± 0.70 Phalaris 
arundinacea 



0.76 ± 0.71 Carex frankii 0.82 ± 0.42 



Trifolium 
hybridum 



0.45 ± 1.77 Monarda fistulosa 0.70± 1.01 Potentilla 
norvegica 



0.73 ± 0.28 Chamaecrista 
fasciculata  



0.72 ± 0.40 



  Heliopsis 
helianthoides 



0.57 ± 0.38 Verbena urticifolia 0.72 ± 0.23 Aster lateriflorus 0.62± 0.29 



    Tradescantia 
ohiensis/  
T. bracteata 



0.69 ± 0.23 Lotus corniculatus 0.55 ± 0.70 



    Juncus spp. 0.60 ± 0.38 Scirpus atrovirens 0.51 ± 0.67 



      Trifolium repens 0.51 ± 0.83 
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Fig. 5. Watershed A1, B1, and C1 buffers. Plot of log mean percent cover of species in 12 quadrats versus their 
rank abundance in 2008, 2009, 2010, and 2011.  
 



The NMS species analysis had an optimal dimensionality of two with a final stress of 



12.0. Monte Carlo test results of 250 randomized runs indicated that there was a 0.004 



probability of obtaining a similar final stress by chance. There were 41 iterations for the final 



NMS solution. The proportion of variance represented by axis one and axis two were 0.716 



and 0.152, respectively, based on the r2 between distance in the ordination space (Euclidean 



distance measure) and distance in the original space (Sorensen/Bray-Curtis distance 



measure). The NMS joint plot depicted the watersheds positioned according to their buffer 



strip species composition and illustrated that species strongly related to watersheds in 2008 



were different from species strongly related to watersheds in 2010 and 2011. For example, 



the annual grasses Setaria spp. and Panicum capillare had strong vectors pointed toward 



watersheds from 2008, while the perennial species Poa compressa/ P. pratensis, 



Sorghastrum nutans, and Solidago canadensis had strong vectors pointed toward watersheds 



from 2010 and 2011 (Fig. 6).  



The convex hulls in the NMS joint plot of buffer species composition illustrated clear 



separation between watersheds in 2008, 2009, and 2010/2011; however, the convex hulls of 



2010 and 2011 were partially overlapping (Fig. 6). Therefore, an NMS species analysis for 



just these two years was performed. For this analysis, optimal dimensionality was two with a 



final stress of 11.4. Monte Carlo test results of 250 randomized runs indicated that there was 



a 0.004 probability that a similar final stress could have been obtained by chance. There were 



44 iterations for the final NMS solution. The proportion of variance represented by axis one 



was 0.599 and axis two was 0.295, based on the r2 between distance in the ordination space 
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(Euclidean distance measure) and distance in the original space (Sorensen/Bray-Curtis 



distance measure). The joint plot of these two years illustrated that the convex hulls 



surrounding watersheds in 2010 and watersheds in 2011 were highly overlapping, and 



therefore buffer strips in 2010 and 2011 do not appear to have different species composition 



(Fig. 7). 



 
Fig. 6. Non-metric multidimensional scaling (NMS) joint plot of the buffer strips in the nine watersheds in each 
year, positioned according to their species composition. The proportion of variance represented by axis one and 
axis two was 0.716 and 0.152, respectively, based on the r2 between distance in the ordination space (Euclidean 
distance measure) and distance in the original space (Sorensen/Bray-Curtis distance measure). Distance 
between watersheds in the ordination space approximates the amount of dissimilarity between watersheds in 
terms of their buffer species composition. Watersheds of each year enclosed by convex hulls; dominant species 
depicted with vectors; r2= 0.3 vector cut-off.  
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Fig. 7. Non-metric multidimensional scaling (NMS) joint plot of the buffer strips in the nine watersheds in 2010 
and 2011, positioned according to their species composition. The proportion of variance represented by axis one 
and axis two was 0.599 and 0.295, respectively, based on the r2 between distance in the ordination space 
(Euclidean distance measure) and distance in the original space (Sorensen/Bray-Curtis distance measure). 
Distance between watersheds in the ordination space approximates the amount of dissimilarity between 
watersheds in terms of their buffer species composition. Watersheds of 2010 and 2011 enclosed by convex 
hulls; dominant species depicted with vectors; r2= 0.5 vector cut-off. 
 



Analysis of variance of the coordinate values of the watersheds on the NMS 



ordination axes indicated that the species composition of the buffer strips did not differ 



among treatments 1, 2, and 3 (axis one, P = 0.7474; axis two, P = 0.7706), but the species 



composition did differ over time (axis one, P < 0.0001; axis two, P = 0.0001) (Table 3). 



Furthermore, the appearance of 2010 and 2011 having highly overlapping convex hulls in the 



NMS joint plot (Fig. 7), signifying similar buffer strip species communities, is quantitatively 



reinforced, as differences of LSMs (Tukey-Kramer adjusted) of the axes coordinate values 



between 2010 and 2011 were not significant.  
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 The Adonis analysis in the VEGAN R package (Oksanen et al. 2011), which was 



used to analyze differences among years and/or treatments in the buffer strip species 



composition, found that there were differences among years (p = 0.001), but there were no 



differences among treatments (p = 0.491). There was also no interaction between years and 



treatments (p = 0.659).   



 The NMS life-history group analysis had an optimal dimensionality of two with a 



final stress of 11.1. Monte Carlo test results with 250 randomized runs indicated there was a 



0.004 probability of obtaining a similar final stress by chance. There were 70 iterations for 



the final solution. The proportion of variance represented by axis one and axis two was 0.813 



and 0.106, respectively, based on the r2 between distance in the ordination space (Euclidean 



distance measure) and distance in the original space (Sorensen/Bray-Curtis distance 



measure). The NMS joint plot depicted the watersheds positioned according to their life-



history group composition and illustrated that XAM and NAM species had a strong vectors 



pointed toward 2008, XPD species had a strong vector pointed toward 2009, and XPM, 



NPM, and NPD species had strong vectors pointed toward 2010 and 2011 (Fig. 8). Again, 



ANOVA of the NMS axis one and axis two coordinate values of the watersheds indicated 



that the life-history group composition of the buffer strips did not differ among treatments 1, 



2, and 3 (axis one, P = 0.9632; axis two, P = 0.5395), but the life-history group composition 



did differ over time (axis one, P < 0.0001; axis two, P = 0.0015) (Table 3). Furthermore, 



overlay plots of the life-history groups of most interest, NPD and NPM, indicate much 



greater prevalence of NPD and NPM species in 2010 and 2011 than in 2008 and 2009 (Fig. 



9). 
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Fig. 8. Non-metric multidimensional scaling (NMS) joint plot of the buffer strips in the nine watersheds in each 
year, positioned according to their life-history group (LHG) composition. The proportion of variance 
represented by axis one and axis two was 0.813 and 0.106, respectively, based on the r2 between distance in the 
ordination space (Euclidean distance measure) and original space (Sorensen/Bray-Curtis distance measure). 
Distance between watersheds in the ordination space approximates the amount of dissimilarity between 
watersheds in terms of their LHG composition. Watersheds of each year enclosed by convex hulls; all LHGs 
depicted with a vector; r2 = 0.1 vector cut-off. NPM - native perennial monocot, NAM - native annual monocot, 
XPM - non-native perennial monocot, XAM - non-native annual monocot, NPD - native perennial dicot, NBD - 
native biennial dicot, NAD - native annual dicot, XPD - non-native perennial dicot, XBD - non-native biennial 
dicot, XAD - non-native annual dicot. 
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Fig. 9. Overlay plots indicating the abundance of native perennial dicot (NPD) species and native perennial 
monocot (NPM) species in the buffer strips of the watersheds in all years. The size of the shape represents the 
prevalence of NPD or NPM species (i.e., small shapes indicate less percent cover whereas large shapes 
represent more percent cover). 
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Weeds in crop 



Crop vegetation surveys recorded a total of 40 species in 2009, 49 species in 2010, 



and 54 species in 2011 (in 72 m2). On average, the crop of a watershed contained 8.4 species 



providing 2.4% cover in 2009, 15.4 species, providing 6.5% cover in 2010, and 15.1 species 



providing 7.7% cover in 2011 (in 6 m2) (Table 5). There were no differences among 



treatments 1, 2, 3, and 4 for the mean number of weed species (P = 0.3417) or for the mean 



percent cover of weeds (P = 0.5984) in the crop, regardless of whether the watershed 



contained buffer strips or not. However, there were differences among years for the mean 



number of weed species (P < 0.0001) and mean percent cover of weeds (P = 0.0075) in the 



crop (Table 5). Weed species richness and percent cover significantly increased from 2009 



(8.4 species; 2.4 percent cover) to 2010 (15.4 species; 6.5 percent cover), but did not 



significantly increase from 2010 to 2011 (15.1 species; 7.7 percent cover). Dominant weed 



species were similar among years (Table 6). 



Table 5. Non-crop vegetation (weeds) in the crop watersheds from 2009-2011. Analysis of variance results (F 
statistics, P values) for the effect of year on the dependent variables of species richness, percent plant cover, and 
positions of the watersheds on axis one and axis two in the NMS ordination space for the weed species 
composition analysis. 2009-2011 least square mean (LSM) values indicate the mean value of 12 watersheds (12 
0.5-m2 quadrats sampled per watershed) with standard errors (SE). Numerator degrees of freedom = 2; 
denominator degrees of freedom = 16; different letters within rows indicate significant differences among years 
(P < 0.05, Tukey-Kramer adjusted). 
 F P 2009 LSM 2010 LSM 2011 LSM SE 
Species richness  24.0 <0.0001   8.4 a  15.4 b 15.1 b 0.9 
Percent cover    6.7   0.0075   2.4 a   6.5 b   7.7 b 1.1 
Species composition (axis 1) 15.87   0.0002 -0.07 a -0.59 a   0.65 b 0.15 
Species composition (axis 2) 60.90 <0.0001 -0.75 a   0.44 b   0.30 b 0.08 
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Table 6. Ten most prevalent weed species in the crop fields from 2009-2011. Indicating the life-history group 
(LHG) of the species, least square mean (LSM) percent cover, and standard errors (SE). NPM - native perennial 
monocot, NAM -  native annual monocot, XPM - non-native perennial monocot, XAM - non-native annual 
monocot, NPD - native perennial dicot, NBD - native biennial dicot, NAD - native annual dicot, XPD - non-
native perennial dicot, XBD - non-native biennial dicot, XAD - non-native annual dicot. 



2009 
 



2010 2011 



Latin binomial LHG LSM % 
cover 
(± SE) 



Latin binomial LHG LSM % 
cover 
(± SE) 



Latin binomial LHG LSM % 
cover 
(± SE) 



Taraxacum 
officinale 



XPD 1.23 ± 0.79 Amaranthus rudis NAD 1.55 ± 0.29 Taraxacum 
officinale 



XPD 4.03 ± 0.79 



Potentilla 
norvegica 



NPD 0.34 ± 0.09 Panicum capillare NAM 0.98 ± 0.15 Amaranthus rudis NAD 0.97 ± 0.29 



Cyperus 
esculentus 



NPM 0.19 ± 0.08 Daucus carota XBD 0.67 ± 0.13 Daucus carota XBD 0.55 ± 0.13 



Zea mays XAM 0.11 ± 0.02 Setaria spp. XAM 0.61 ± 0.15 Setaria spp. XAM 0.39 ± 0.15 



Panicum 
capillare 



NAM 0.07 ± 0.15 Taraxacum 
officinale 



XPD 0.59 ± 0.79 Panicum capillare NAM 0.25 ± 0.15 



Daucus carota XBD 0.06 ± 0.13 Glycine max XAD 0.48 ± 0.09 Potentilla 
norvegica 



NPD 0.21 ± 0.09 



Abutilon 
theophrasti 



XAD 0.06 ± 0.08 Abutilon 
theophrasti 



XAD 0.31 ± 0.08 Oenothera biennis NBD 0.18 ± 0.08 



Amaranthus rudis NAD 0.04 ± 0.29 Medicago lupulina XPD 0.19 ± 0.04 Aster pilosus NPD 0.11 ± 0.02 



Sida spinosa XPD 0.03 ± 0.06 Rumex crispus XPD 0.11 ± 0.06 Trifolium 
hybridum  



XPD 0.07 ± 0.02 



Juncus spp. NPM 0.03 ± 0.02 Sida spinosa XPD 0.11 ± 0.06 Chenopodium 
album 



XAD 0.06 ± 0.02 



 
The NMS weed species analysis had an optimal dimensionality of two with a final 



stress of 13.6. Monte Carlo test results with 250 randomized runs indicated there was a 0.004 



probability of obtaining a similar final stress by chance. There were 63 iterations for the final 



solution. The proportion of variance represented by axis one and axis two was 0.569 and 



0.303, respectively, based on the r2 between distance in the ordination space (Euclidean 



distance measure) and distance in the original space (Sorensen/Bray-Curtis distance 



measure). The NMS joint plot depicted the watersheds positioned according to their weed 



species composition in the crop and illustrated that watersheds had a different composition of 



weeds in different years (Fig. 10). Analysis of variance of the axis one and axis two 



coordinate values of the watersheds indicated that the weed species composition of the crop 



did not differ among treatments, regardless of whether the watershed contained buffer strips 



or not (axis one, P = 0.0810; axis two, P = 0.8125), but the weed species composition did 



differ over time (axis one, P = 0.0002; axis two, P < 0.0001) (Table 5).  
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Fig. 10. Non-metric multidimensional scaling (NMS) joint plot of the crop portions in the 12 watersheds in each 
year, positioned according to their weed species composition. The proportion of variance represented by axis 
one and axis two was 0.569 and 0.303, respectively, based on the r2 between distance in the ordination space 
(Euclidean distance measure) and distance in the original space (Sorensen/Bray-Curtis distance measure). 
Distance between watersheds in the ordination space approximates the amount of dissimilarity between 
watersheds in terms of their weed species composition. Watersheds of each year enclosed by convex hulls; 
dominant species depicted with vectors; r2= 0.35 vector cut-off. 
 



The Adonis analysis in the VEGAN R package (Oksanen et al. 2011), which was 



used to analyze differences among years and/or treatments in the buffer strip species 



composition, found that there were differences among years (p = 0.001), but there were no 



differences among treatments (p = 0.498). There was also no interaction between years and 



treatments (p = 0.981).  
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CHAPTER 4. DISCUSSION 



Sampling method 



 Sampling 12 quadrats within the buffer strip(s) of a watershed was adequate for the 



purposes of the present study. Species accumulation curves of both 12 and 24 quadrats did 



not approach an asymptote, indicating more species were present in the buffer strips than 



found in the area surveyed. However, rank abundance curves of 12 and 24 quadrats from the 



same buffer strip indicated that when the sample area was doubled, the dominant species 



(comprising > 3% cover on average) were relatively consistent, and sampling 24 quadrats 



served mainly to include more species with very low mean percent cover. Therefore, enough 



quadrats were surveyed in the buffer strips to assess accurately the dominant species and the 



proportions of species in various life-history groups. The addition of sparse species would 



not change overall vegetation patterns and therefore would not be expected to change the 



overall function of the buffer strips.  



However, when considering the overall diversity in the buffer strips, the species 



richness recorded from 12 quadrats is likely an underestimate of the true number of species. 



Species accumulation and rank abundance curves indicated that there were more sparse 



species present in the buffer strips than indicated by 12 quadrats, and first-order Jackknife, 



second-order Jackknife, and Chao2 bias corrected species estimates reinforced this finding. 



While these species are not expected to change the overall function of the system, they do 



contribute to the diversity supported, thereby reinforcing the conclusion that by establishing 



buffer strips in the watershed, biodiversity was greatly increased.  



Prairie buffer strips 



Incorporating prairie buffer strips in monoculture crop watersheds greatly increased 



plant species diversity in the watersheds. From 2009-2011, on average 6 m2 of crop had 13.3 



species whereas 6 m2 of prairie buffer had 50.6 species. Buffer strip design did not influence 



the species diversity or composition, nor did it influence the total vegetation percent cover or 



percent cover of particular life-history groups. Therefore, the present study offered no 



evidence that environmental heterogeneity or edge effects influenced species composition. 



 However, three replicates per treatment may be too few to find significant 



differences. Confidence intervals for the species richness LSM differences of the treatments 
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were very wide and not centered on zero (treatment 1 versus treatment 2: -20.1 to 9.1; 



treatment 1 versus treatment 3: -19.2 to 10.0; treatment 2 versus treatment 3: -13.7 to 15.5), 



indicating more replicates per treatment may have led to significant effects (assuming that 



the level of variability across watersheds remained the same with more replicates).  



During the first four years of establishment, the prairie buffer strips increased in 



overall, perennial, native, and native perennial species richness. The dominant species in the 



buffer strips shifted from annual, weedier species, such as Setaria, to perennial species. This 



may be attributable to perennial species becoming established and, with time, having 



competitive advantages over annual species. The development of the prairie buffer strip 



community was consistent with development of reconstructed prairies, sown grass/forb field 



margins, and fallow cropland (Schwartz & Whitson 1987; Hodgson 1989; Rothrock & 



Squiers 2003; Camill et al. 2004; Critchley et al. 2006; Musters et al. 2009). The plots of the 



log mean percent cover of species versus their rank abundance show some indication that the 



plant community was following a succession pattern, as the plots appear to be shifting from a 



more linear line to an S-shaped curve over time (Fig. 5). In other words, the plant community 



is shifting from having one or few dominant species with high percent cover to having a 



larger number of co-dominant species with high percent cover. The prairie community will 



likely continue to develop in subsequent years and to have more native and perennial prairie 



species (Schwartz & Whitson 1987; Rothrock & Squiers 2003; Camill et al. 2004). The lag 



time from planting prairie buffer strips to having the desired plant species in the buffer strips 



is noteworthy from a management standpoint, as establishing prairie buffer strips would not 



be practical if the land manager did not anticipate keeping the buffer strips for several years. 



There was some concern that the buffer strips proximity to the crop would make them 



susceptible to disturbance (Marshall & Moonen 2002). However, the prairie buffer strips did 



not follow patterns found in some polluted communities. The shift from an S-shaped curve to 



a straight line, which was found in the Park-grass experiment plots that were over-fertilized 



(May 1981), was not evident in the prairie buffer strips, which may be an indication that the 



prairie buffer strips were not being degraded by their proximity to the surrounding 



conventionally managed crop. 
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Buffer strips can serve to both reduce soil and nutrient loss from watersheds and to 



conserve native plant species. The identity and life-history group of dominant species, 



occupying the majority of ground cover, were of interest when evaluating the soil and 



nutrient loss potential. The relative percent cover of native perennial species (likely the 



species most desirable to landowners for both functional and conservational interests) 



increased substantially from 2008 (22%) to 2010 (54%) and remained high in 2011 (60%). In 



the experimental watersheds, transforming 10-20% of the crop to prairie buffer strips served 



to reduce sediment and nutrient loss. Watersheds with buffer strips compared to 100% crop 



watersheds reduced sediment loss by 95% on average in both 2008 (a year with intense 



flooding) and in 2009 (Liebman et al. 2011). In addition, N and phosphorus (P) losses in 



surface run-off were greatly reduced (Liebman et al. 2011). 



Furthermore, the prairie buffer strips greatly increased the number and percent cover 



of native Iowa species in the watersheds. During 2009-2011, 6 m2 of crop had on average 5.9 



native species4, whereas 6 m2 of prairie buffer had on average 34.8 native species5. See 



appendix B for information on the conservativeness of native species in the buffer strips. 



Moreover, many plants in the prairie buffer strips were aesthetically pleasing. 



Marshall and Moonen (2002) found that flower strips around crop fields improved the 



aesthetic value of the land. The prairie buffer strips added to the landscape many colorful 



prairie species, which people often enjoy viewing (i.e., Asclepias tuberosa, Echinacea 



pallida, Eryngium yuccifolium, and Silphium integrifolium) (Fig. 11). Shimek (1911, p. 169) 



summarized the aesthetic attributes of the Iowa prairie through the seasons: 



…by day the sun-lit sea of snow sparkled with countless ice-crystals which covered 



its surface, or formed filmy festoons on every projecting culm and blade…and the 



hills and higher prairies were dotted with the early pasque-flower, the prairie violet 



and a variety of rapidly succeeding spring flowers… Soon the grasses covered the 



surface with a great carpet of green painted with puccoons, prairie phlox and other 



flowers of late spring. But the real rich beauty of the prairie was developed only after 



mid-summer when myriads of flowers of most varied hues were everywhere massed 



                                                            
4 This value is the average based on the crop areas of 36 watersheds sampled (12 watersheds each year). 
5 This value is the average based on the buffer strip(s) of 27 watersheds sampled (nine watersheds each year). 
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into one great painting… In the fall this in turn was followed by the rusty-red or 



brown expanse of drying grasses… 



 
Fig. 11. Aesthetically pleasing prairie plants found within prairie buffer strips. Left to right: Asclepias tuberosa, 
Echinacea pallida, Eryngium yuccifolium, and Silphium integrifolium 
 
Landscape and management effects 



 Many more species were found in the buffer strips than were planted. While the seed 



mix contained only 32 species, 82 species were recorded in 2008, and by 2010, 122 species 



were recorded during the vegetation surveys. Out of the 19 prairie species in the seed mix, all 



seven grasses and nine of the 12 forbs were identified during the vegetation surveys. In 



addition, 11 of the 13 weed species present in the seed mix were identified during the 



vegetation surveys. Thus, over 130 additional species not in the seed mix were identified 



during sampling. In 2011, 19 native species recorded during the vegetation surveys were 



present in the seed mix, whereas an additional 63 native species recorded were not present in 



the seed mix. 



The buffer strip vegetation may have differed from the seed mix due to the land-use 



history and the soil seed bank, as well as the watershed locations and the surrounding 



landscape. Unsown species may have originated from viable propagules in the soil at the site. 



Seeds are able to persist in the soil for varying amounts of time; however, generally, the re-



establishment of plant species from the soil seed bank is poor if communities have been 



degraded for a few decades (van Diggelen & Marrs 2003).  



Furthermore, unsown species that were locally present may have drifted into the 



buffer strips. Rabinowitz and Rapp (1980) found in a tallgrass prairie in Missouri, the species 
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composition of the flowering plant community was much more similar to the seed rain than 



to the soil seed pool. Prairie buffer strips that are closer to other prairie vegetation will have 



more opportunity for species colonization (Saunders et al. 1991). Since watersheds in the 



present study are surrounded by prairie in the Neal Smith National Wildlife Refuge, there are 



ample opportunities for seeds to move into the study sites. Generally, seed dispersal distance 



is negatively correlated with seed size and positively correlated with fecundity (Clark et al. 



2002). Moreover, the ability for species to colonize depends on their dispersal mode or vector 



and how readily they are transported. Additional species could have moved into the buffer 



strips through water runoff, wind (e.g., Taraxacum), and through animals dispersing seeds by 



caching, ingesting fruits and later passing or regurgitating intact seeds, and transporting seeds 



in their fur or feathers (Saunders et al. 1991; Bakker et al. 1996; Clark et al. 2002; van 



Diggelen & Mars 2003). While species composition is influenced by large-scale processes 



(i.e., dispersal), species must also be suited to the biotic and abiotic entities in the area to 



survive (Zobel 1997). For example, even if a wetland species drifted into a site, it would not 



establish if the soil was too dry.  



There were over 130 species identified during sampling that were not planted. In 



2011, unplanted species present in the buffer strips had seed that could have been wind 



dispersed, animal internally dispersed (e.g., through birds eating fruits), animal externally 



dispersed (i.e., through barbs sticking to animal fur), dispersed through rhizomes, or 



passively dispersed (Table 7). While many species were present in the buffer strips that were 



not in the seed mix, most of the dominant species were present in the seed mix. Six of the 



eight most dominant native species in 2011 were sown, with the two exceptions being 



Solidago canadensis and Phalaris arundinacea (Table 7). Therefore, even when surrounded 



by prairie, sowing buffer strips is likely necessary. 
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Table 7. Species present in 2011, their life-history group (LHG), percent cover, Iowa coefficient of 
conservatism (IA CC), and their dispersal mechanism. Iowa coefficients of conservatism are values from 0-10 
assigned to native plant species according to whether the species is a generalist species, which may come from a 
range of sites including degraded sites (0) versus a conservative species, which come from an intact natural 
community (10). Non-native species are indicated by an asterisk. NPM - native perennial monocot, NAM - 
native annual monocot, XPM - non-native perennial monocot, XAM - non-native annual monocot, NPD - native 
perennial dicot, NBD - native biennial dicot, NAD - native annual dicot, XPD - non-native perennial dicot, 
XBD - non-native biennial dicot, XAD - non-native annual dicot. 
Latin binomial LHG Percent cover IA CC Dispersal mechanism 



Poa compressa/ P. pratensis XPM 25.65 * Rhizome1 



Solidago canadensis NPD 11.49 0 Wind dispersed seed1



Ratibida pinnata NPD   6.63 4 Seed mix 



Daucus carota XBD   6.33 * Seed mix 



Sorghastrum nutans NPM   5.57 4 Seed mix 



Monarda fistulosa NPD   4.33 2 Seed mix 



Andropogon gerardii NPM   4.30 4 Seed mix 



Bromus inermis XPM   3.89 * Passive and rhizome2



Aster pilosus NPD   3.59 0 Seed mix; Wind dispersed seed2 



Phalaris arundinacea NPM   3.09 ** Passive seed dispersal; Rhizome2 



Heliopsis helianthoides NPD   3.07 4 Seed mix 



Cyperus esculentus NPM   2.71 0 Passive seed dispersal2 



Setaria spp. XAM   2.19 * Seed mix 



Schizachyrium scoparium NPM   2.16 5 Seed mix 



Elymus canadensis NPM   2.11 5 Seed mix 



Calystegia sepium NPD   1.98 0 Passive seed dispersal3 



Taraxacum officinale XPD   1.79 * Wind dispersed seed2 



Tradescantia ohiensis/ T. bracteata NPM   1.62 4 Passive seed dispersal2 



Bouteloua curtipendula NPM   1.51 6 Seed mix 



Toxicodendron radicans NPD   1.38 0 Bird dispersed fruit2 



Carex vulpinoidea NPM   1.20 3 Passive seed dispersal2 



Cirsium arvense XPD   1.19 * Wind dispersed seed2 



Juncus spp. NPM   0.95 - Passive seed dispersal2 



Pastinaca sativa XPD   0.86 * Passive seed dispersal2 



Carex frankii NPM   0.79 8 Passive seed dispersal2 



Chamaecrista fasciculata NAD   0.75 1 Seed mix 



Trifolium repens XPD   0.69 * Seed mix 



Scirpus atrovirens NPM   0.66 1 Passive seed dispersal2 



aster lateriflorus NPD   0.65 4 Seed mix; Wind dispersed seed2 



Lotus corniculatus XPD   0.63 * Passive seed dispersal2 



Rumex crispus XPD   0.63 * Seed mix 



Trifolium hybridum XPD   0.61 * Passive seed dispersal2 



Apocynum cannabinum NPD   0.59 1 Wind dispersed seed2 



Muhlenbergia spp. NPM   0.59 - Seed mix 



Asclepias syriaca NPD   0.55 0 Seed mix 



Ambrosia trifida NAD   0.55 0 Seed mix 



Trifolium pratense XPD   0.48 * Passive seed dispersal2 



Erigeron annuus NAD   0.38 0 Wind dispersed seed2 



Verbena urticifolia NPD   0.36 2 Passive seed dispersal2 



Vernonia baldwinii/ V. fasciculata NPD   0.35 - Wind dispersed seed2 
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Table 7. (continued)     



Latin binomial LHG Percent cover IA CC Dispersal mechanism 



Cirsium discolor NPD 0.34 1 Wind dispersed seed2 



Teucrium canadense NPD 0.33 4 Passive seed dispersal2 



Medicago sativa XPD 0.28 * Passive seed dispersal2 



Lespedeza capitata NPD 0.25 3 Seed mix 



Morus spp. PD 0.23 - Bird dispersed fruit2 



Silphium perfoliatum NPD 0.23 1 Passive seed dispersal2 



Melilotus spp. XPD 0.21 * Passive seed dispersal3 



Aster novae-angliae NPD 0.20 3 Seed mix; Wind dispersed seed2 



Festuca arundinacea XPM 0.19 * Passive seed dispersal2 



Sporobolus heterolepis NPM 0.19 9 Seed mix 



Potentilla norvegica NPD 0.18 2 Passive seed dispersal2 



Rudbeckia hirta NPD 0.17 2 Passive seed dispersal2 



Oxalis stricta NPD 0.17 0 Passive seed dispersal2 



Solanum americanum NPD 0.16 0 Animals consume?2



Polygonum pensylvanicum NAD 0.15 0 Seed mix 



Penstemon digitalis NPD 0.14 4 Passive seed dispersal2 



Vitis riparia NPD 0.14 1 Bird dispersed fruit2 



Erechtites hieracifolia NAD 0.14 0 Wind dispersed seed2 



Aster lanceolatus NPD 0.14 4 Seed mix; Wind dispersed seed2 



Physalis heterophylla NPD 0.14 2 Animals consume?2 



Salix spp. NPD 0.14 - Wind dispersed seed2 



Abutilon theophrasti XAD 0.13 * Passive seed dispersal2 



Cornus spp. NPD 0.12 - Bird dispersed fruit2 



Geum canadense NPD 0.12 2 Animal attach external2 



Brickellia eupatorioides NPD 0.12 5 Seed mix 



Acalypha virginica/ A. rhomboidea NAD 0.11 - Passive seed dispersal2 



Chenopodium album XAD 0.11 * Seed mix 



epilobium coloratum NPD 0.11 3 Wind dispersed seed2 



Tridens flavus NPM 0.08 0 Passive seed dispersal2 



Plantago rugelii NPD 0.07 0 Passive seed dispersal2 



Conyza canadensis NBD 0.07 0 Wind dispersed seed2 



Agrostis gigantea XPM 0.07 * Passive seed dispersal2 



Solanum carolinense NPD 0.06 0 Animals consume?2 



Gleditsia triacanthos NPD 0.06 0 Passive seed dispersal2 



Potentilla arguta NPD 0.06 8 Passive seed dispersal2 



Rumex altissimus NPD 0.06 0 Passive seed dispersal2 



Acer spp. NPD 0.05 - Wind dispersed seed2 



Ambrosia artemisiifolia NAD 0.05 0 Seed mix 



Barbarea vulgaris XBD 0.05 * Passive seed dispersal2 



Physalis virginiana NPD 0.04 4 Animals consume?2 



Medicago lupulina XPD 0.04 * Passive seed dispersal2 



Pediomelum argophyllum NPD 0.04 5 Passive seed dispersal2 



Ulmus rubra NPD 0.04 2 Wind dispersed seed2 



Verbena hastata NPD 0.04 3 Passive seed dispersal2 



Aster ontarionis NPD 0.03 3 Seed mix; Wind dispersed seed2 



Sida spinosa XPD 0.03 * Animal attach external3 
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Table 7. (continued)     



Latin binomial LHG Percent cover IA CC Dispersal mechanism 



Oenothera biennis NBD 0.03 0 Passive seed dispersal2 



Achillea millefolium NPD 0.03 0 Passive seed dispersal2 



Symphoricarpos orbiculatus NPD 0.03 0 Bird dispersed fruit2 



Convolvulus arvensis XPD 0.03 * Passive seed dispersal3 



Agropyron repens XPM 0.03 * Passive seed dispersal2 



Sanicula spp. NB/PD 0.03 - Animal attach external2 



Lactuca serriola XBD 0.02 * Seed mix 



Anemone canadensis NPD 0.01 2 Seed mix 



Erigeron strigosus NPD 0.01 2 Wind dispersed seed2 



Rubus spp. NPD 0.01 - Bird dispersed fruit2 



Hibiscus trionum XAD 0.01 * Passive seed dispersal4 



Poa annua XAM 0.01 * Passive seed dispersal2 



Antennaria spp. NPD 0.01 2 Wind dispersed seed5 



Crataegus spp. NPD 0.01 - Bird dispersed fruit2 



Eryngium yuccifolium NPD 0.01 8 Wind dispersed seed5 



Parthenocissus quinquefolia NPD 0.01 2 Bird dispersed fruit2 



Prunus serotina NPD 0.01 3 Bird dispersed fruit2 



Lepidium spp. BD 0.01 - Passive seed dispersal2 



Lonicera spp. PD 0.01 - Bird dispersed fruit2 



Amaranthus rudis NAD < 0.01 0 Passive seed dispersal2 



Veronica peregrina NAD < 0.01 0 Passive seed dispersal2 



Agrimonia gryposepala NPD < 0.01 3 Animal attach external2 



Asclepias verticillata NPD < 0.01 0 Wind dispersed seed2 



Euphorbia nutans NPD < 0.01 0 Passive seed dispersal2 



Fraxinus pennsylvanica NPD < 0.01 3 Wind dispersed seed2 



Ludwigia palustris NPD < 0.01 4 Passive seed dispersal2 



Potentilla simplex NPD < 0.01 3 Passive seed dispersal3 



Viola spp. NPD < 0.01 - Many are ant dispersed 



Dichanthelium oligosanthes NPM < 0.01 7 Passive seed dispersal2 



Echinochloa crusgalli XAM < 0.01 * Passive seed dispersal2 



Agrostis stolonifera XPM < 0.01 * Passive seed dispersal2 



Dactylis glomerata XPM < 0.01 * Passive seed dispersal2 
1PLANTS database. Available at: http://plants.usda.gov/java/ (accessed 4 April 2012) 
2Personal communication Dr. Catherine Mabry McMullen 
3Seed ID workshop. Department of Horticulture and Crop Science, The Ohio State University. Available at: http://www.oardc.ohio-state.edu/seedid/ (accessed 4 
April 2012) 
4Tenaglia, D. Missouriplants.com. Available at: http://www.missouriplants.com/index.html (accessed 4 April 2012) 
5Minnesota Wildflowers. Available at: http://www.minnesotawildflowers.info/ (accessed 4 April 2012) 



 
Prairie buffer strip establishment technique and timing of sowing (July) may have 



influenced diversity and composition (Kleijn et al. 1998; De Cauwer et al. 2008). In addition, 



buffer strip management (i.e., mowing) or pressure from invasive species could have 



influenced vegetation. Mowing, burning, or grazing can reduce competition from invasive 



exotic species while encouraging native grasses and forbs (Paine & Ribic 2002; De Cauwer 



et al. 2008). Differences observed among years may have resulted partially from mowing 
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timing; in 2008 and 2009, the buffer strips were mowed approximately one month prior to 



the vegetation surveys, whereas in 2010 and 2011 the buffer strips were not mowed in the 



summer prior to surveys. The mowing schedule was intended to enhance desirable species 



and suppress weeds in the buffer strips and was a realistic scenario for land managers. In 



addition, mowing increases the spatial homogeneity of the landscape, as all the vegetation is 



at the same height (van Diggelen & Marrs 2003). Finally, management of the surrounding 



cropland may have affected buffer strip vegetation. Schippers and Joenje (2002) found that 



field boundary diversity could be enhanced by preventing nutrient input from crop fields. In 



the present study, prairie vegetation in strips may have been affected by inadvertent nutrient 



or other chemical inputs from the crop fields.    



Weeds in crop 



There were no differences in the number or percent cover of weed species between 



watersheds that included prairie buffer strips and 100% crop watersheds. Some farmers show 



concern that unsprayed crop margins will encourage weeds in adjacent crops (van der 



Meulen et al. 1996). However, according to results of the present study, prairie buffer strips 



within crops do not cause a weed problem. This finding agrees with previous studies that 



indicated non-cropped areas surrounding crops do not generally cause weed problems 



(Marshall 1989; Marshall & Arnold 1995; Musters et al. 2009). The overall increase in crop 



weed species richness from 2009 to 2010 and from 2009 to 2011 was unexpected, but was 



likely due to variables such as the degree of crop canopy cover at the time of sampling, the 



timing of herbicide applications, and the weather.  



To avoid potential problems of weeds entering the crop, buffer strips can be 



monitored and controlled for invasive exotic species. However, not all exotic species 



compete and threaten native species, and some may even fulfill important ecological roles; 



therefore control and extirpation efforts in buffer areas should be prioritized to remove 



invasive species that are particularly mobile and those that commonly out-compete native 



species (SERI 2004).  
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CHAPTER 5. CONCLUSION 



 The prairie buffer strips greatly increased the biodiversity within these small 



agricultural watersheds. Diverse native prairie vegetation developed in the buffer strips 



within four years of their establishment and did not cause a weed problem in adjacent crops. 



The design of the prairie buffers (number and position of buffer strips within the watershed 



and proportion of the watershed converted to buffer) did not affect plant diversity or species 



composition.  



Future research could study how the diversity and composition of prairie buffer strips 



develop in the next years in order to investigate if the prairie buffer strips continue to shift 



toward native and perennial species, remain in the current stage of succession, or become 



more degraded, possibly due to accruing agricultural inputs. In addition, future research 



could study how environmental variables such as soil moisture affect buffer strip species 



composition. Examining how prairie buffer strips develop when situated in other geographic 



locations (with various land-use histories and surrounding landscapes) could answer 



questions regarding how the soil seed bank and seed movement influence the prairie buffer 



strips and could try to ascertain the relative importance of these two phenomena. In addition, 



the vegetation of seeded versus non-seeded buffer strips could be studied. 



Incorporating prairie buffer strips allows landowners to reduce sediment and nutrient 



loss from the land and to increase biodiversity and encourage native prairie plant species. 



Buffer strips composed of prairie may be more desirable than buffer strips composed of cool-



season grasses, which are commonly used in conservation practices in the central US. The 



diverse prairie vegetation has many advantages, such as including more sturdy grasses (e.g., 



the warm-season grasses Sorghastrum nutans and Andropogon gerardii), which stand erect 



against water flow and increase the sediment that settles (Liu et al. 2008), and including both 



cool-season and warm-season plants, which provide more vegetative cover on the land 



throughout the growing season. Monoculture crop production and prevailing farming 



practices have nearly eliminated native Iowa prairie and greatly reduced perennial plants on 



the landscape. These widespread vegetation changes that resulted in uniform, simple 



landscapes have multifaceted negative effects on the functioning of the ecosystem (e.g., 



ecohydrologic imbalances such as flooding and pest outbreaks). This study concludes, 
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however, that strategically incorporating prairie back into the row crop landscape in the form 



of buffer strips that occupy only 10 to 20% of the cropland will conserve soil and nutrients in 



watersheds and at the same time successfully reintroduce perennial species and help conserve 



native prairie species. 
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APPENDIX A. MANAGEMENT ACTIVITIES 
 
 Table 8. Management activities for the cropland and buffer strips 2007-2011 
Date Management 
2007  
     17 May Glyphosate herbicide sprayed on crop portions of watersheds (application rate 2.24 kg 



total product/ha) 
     19 May  Soybean planted (planting rate 407,724 seeds/ha) 
     20 Jun Glyphosate herbicide sprayed on crop portions of watersheds (application rate 2.24 kg 



total product/ha) 
     6 Jul Buffer strips planted with tallgrass prairie seed mix containing 32 species (Table 1) 
     9-10 Oct  Soybean harvested 
2008  
     24 Apr  Applied anhydrous ammonia (135 kg N/ha) 
     6 May  Corn planted (planting rate 72,649 seeds/ha) 
     6 May Glyphosate herbicide sprayed on crop portions of watersheds (application rate 2.24 kg 



total product /ha) 
     13 May Applied 0-0-60 granular potassium chloride (101 kg K2O/ha) 
     13 May Applied 11-52-0 monoammonium phosphate (112 kg P2O5/ha) 
     19-21 Jun Buffer strips mowed without removal of cuttings 
     24 Jun Glyphosate herbicide sprayed on crop portions of watersheds (application rate 2.24 kg 



total product/ha) 
     Late Aug Buffer strips mowed without removal of cuttings 
     22, 44 Nov  Corn harvested 
2009  
     12 May Soybean planted (planting rate 407,724 seeds/ha) 
     13 May  Glyphosate herbicide sprayed on crop portions of watersheds (application rate 2.24 kg 



total product/ha) 
     25 Jun Buffer strips mowed without removal of cuttings 
     30 Jun Glyphosate herbicide sprayed on crop portions of watersheds (application rate 2.24 kg 



total product/ha) 
     20 Oct  Cirsium arvense in buffer strips spot treated using all-terrain vehicle mounted sprayer 



and hand wand with aminopyralid herbicide (21.1% concentration; 0.49 kg/ha; carrier 
application rate of 187 l/ha) 



     20-21 Oct, 2 Nov Soybean harvested 
2010  
     9 Apr Applied 24-112-101 (N-P2O5-K2O) fertilizer (numbers are kg/ha) 
     10 Apr  Applied anhydrous ammonia (184 kg N/ha) 
     15 Apr Corn planted (planting rate 75,120 seeds/ha) 
     25 May  Glyphosate herbicide sprayed on crop portions of watersheds (application rate 2.24 kg 



total product/ha) 
     16 Jun Cirsium arvense in buffer strips spot treated using backpack sprayer with glyphosate 



herbicide (41% concentration; 37.4 g/l) 
     13-14 Oct  Corn harvested 
     30-31 Oct  Buffer strips mowed and baled 
2011  
     2 May Cirsium arvense in buffer strips spot treated using backpack sprayer with glyphosate 



herbicide (41% concentration; 37.4 g/l) 
     19 May Glyphosate herbicide sprayed on crop portions of watersheds (application rate 2.24 kg 



total product/ha) 
     19 May, 7 Jun Soybean planted (planting rate 407,724 seeds/ha) 
     11 Jun  Cirsium arvense in buffer strips spot treated using backpack sprayer with glyphosate 



herbicide (41% concentration; 37.4 g/l) 
     1 July  Glyphosate herbicide sprayed on crop portions of watersheds (application rate 2.24 



kg total product/ha) 
     7-8 Oct Soybean harvested 
     18-19 Nov Buffer strips mowed and baled 
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APPENDIX B. IOWA COEFFICIENTS OF CONSERVATISM 



How conservative are the native species present in the prairie buffer strips? 



Coefficients of conservatism are values from 0-10 assigned to plant species according to 



whether the species is a generalist species, which may come from a range of sites including 



degraded sites (0) versus a conservative species, which come from an intact natural 



community (10) (Swink & Wilhelm 1994). Coefficients of conservatism for Iowa were found 



at http://www.public.iastate.edu/~herbarium/coeffici.html (Anon 2004).  



The native species found in the buffer strips four years after establishment (in 2011) 



were evaluated in terms of their Iowa coefficient of conservatism (Table 7). Out of the 74 



native species found in the quadrats surveyed in the buffer strips, six were conservative 



(values of 6-10), whereas 43 were generalist (values of 0-2) (Fig. 12). There were too few 



conservative species to detect a correlation between the percent cover of species and their 



coefficient of conservatism. Since a very small percent of the total buffer strip area was 



surveyed (0.1-1.2%), conservative species could be present in the buffer strips that were not 



present within the quadrats sampled. 



Furthermore, it does not seem as though sampling 24-quadrats versus 12-quadrats 



served to include a larger number of conservative species. In 2011, a total of 10 additional 



species were found in the 24-quadrat sampling of watersheds A1, B1, and C1 that were not 



found in the 12-quadrat sampling of these three watersheds. Five of these species were 



unambiguous and native, and these five had coefficients of conservatism between one and 



four, indicating they were not conservative species.  



 



Fig. 12. 2011 species richness, separated by percent cover classes, for each Iowa coefficient of conservatism. 
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APPENDIX C. BETA DIVERSITY 



A landscape that includes buffer strips can be thought of as hierarchically structured 



on four levels: quadrats within buffer strips, within fields, within locations. The diversity 



within each level is α-diversity, and the diversity within each level can be referred to as 



αQuadrat, αStrip, αField, and αLocation diversity. The total diversity of the landscape is γ-diversity. 



The difference or turnover of species between quadrats, between buffer strips, between 



fields, and between locations is β-diversity, and the diversity between each level can be 



referred to as βQuadrat, βStrip, βField, and βLocation diversity. β-diversity is important because it 



indicates an increase in diversity, the addition of different species on the landscape. If one of 



the goals of incorporating buffer strips on a crop landscape is increasing diversity on the 



landscape, determining the β-diversity between each level to understand how the hierarchical 



levels account for the increase/addition of diversity will be fundamental in designing the 



optimal buffer strip system. It is hypothesized that there will be β-diversity or species 



turnover at each level of the landscape, from quadrats to strips to fields to locations. 



However, it is important to ascertain the relative importance of each of these levels of β-



diversity and to know which level of species turnover (β-diversity) is most important to 



reaching the overall γ-diversity. Are some levels of β-diversity larger than would be expected 



by chance? What is the relative importance of each level of diversity within the buffer strip 



landscape? In other words, would γ-diversity have been greatly reduced had the project 



covered one location, rather than four? Would γ-diversity have been greatly reduced had each 



location contained only one field? Would γ-diversity have been greatly reduced had each 



field contained only one buffer strip, rather than some fields containing two to three buffer 



strips spread up the watershed slope? Answering these questions can help to guide 



landowners implementing buffer strips to know how they can best position buffer strips on 



their land to include the most diversity.  



 The Partition program (Veech & Crist 2009b) was used to evaluate additive species 



diversity. Additive partitions of species richness divides the γ-diversity into the species 



richness found within a sample (α) and the species richness absent from the sample (β), in the 



same units (Crist et al. 2003). In a hierarchical sampling design, γ diversity equals α diversity 



plus β diversity of each level (γ = α1 + ∑ βi, where α diversity at the lowest hierarchical 
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level is represented by α1, and each level of β diversity in the hierarchical design is 



represented by i = 1,2,3 … m. The individual-based randomization technique was used, which 



randomly reassigns each percent cover of a species to any quadrat level sample (Veech & 



Crist 2009a). Individual-based randomization is appropriate to determine how observed 



diversity patterns may differ from expected diversity patterns because of intraspecific 



aggregation (Crist et al. 2003). For the Partition analysis, there were four locations, each 



location contained 1-5 fields, each field contained 1-3 strips, and each strip contained 4-12 



quadrats. The P value is the proportion of randomized datasets that provided a diversity value 



higher than the observed value (Veech & Crist 2009a). In other words, a low P value 



indicates that the observed diversity is greater than would be expected by chance.  



 Additive and multiplicative γ species richness diversity in the buffer strip landscape 



was partitioned between the α and β components (Table 9). Analysis of additive species 



richness indicated that the between quadrat level and between strip level did not have more 



diversity than expected by chance, with P > 0.9999 and P = 0.8157, respectively. However, 



the between field and between location levels had significantly more diversity than expected 



by chance, with P = 0.0124 and P < 0.0001, respectively (Fig. 13). The low diversity values 



compared to what is expected by chance (i.e., high P values) at lower sampling levels and 



high diversity compared to what is expected by change (i.e., low P values) at higher sampling 



levels likely indicates that plants of a particular species were aggregated (Crist et al. 2003). 



The lower levels of quadrats and strips are closer together and likely will have resources 



suitable for particular species, whereas the higher levels of field and location are farther apart 



and likely will have resources suitable for a wider variety of species (Crist et al. 2003). 
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Table 9. Additive and multiplicative species richness α diversity for quadrats, strips, fields, and locations; β 
diversity for between quadrats, between strips, between fields, and between locations; and γ diversity. 
 Additive Richness Multiplicative Richness 



α Quadrats 17.39 17.39 



β Quadrats 23.49   2.35 



α Strips 40.88 40.88 



β Strips 13.79   1.34 



α Fields 54.67 54.67 



β Fields 13.08   1.24 



α Locations 67.75 67.75 



β Locations 50.25   1.74 



γ 118 118 
 



 
Fig. 13. Additive species richness γ diversity partitioned between α diversity for quadrats and β diversity 
between quadrats, between strips, between fields, and between locations, indicating the observed diversity 
values and the expected diversity values.  
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From: Lois and Mike Neaton
To: *EQB_Silica Sand
Subject: 3 micron and less monitoring fugitive dust
Date: Monday, January 27, 2014 10:57:07 AM


Silica crystalline very small dust is the new asbestos, let's halt the  mining and transfer
industries till there is confidence in the proper handling and control of this known hazardous
material.
With people around the state that live near rail yard  and  rail lines there is real potential for
fine silica particulates to be in the air and end up in the ground water.  some exposure is
inevitable .
We need monitoring that will detect the finest dust, 3 microns and less. These need to be at
a minimum at loading zones and measurements need to be by an independent firm selected
by the state not the industries. Thank You
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From: Smyser, Jeff (MPCA)
To: *EQB_Silica Sand
Subject: Popple comments FW: Considerations for EQB TEAM: Tools to Assist Local Governments-Dec. 13th draft
Date: Monday, January 27, 2014 9:39:06 AM


 
 


From: Patricia J. Popple [mailto:sunnyday5@charter.net] 
Sent: Saturday, January 25, 2014 10:11 AM
To: Smyser, Jeff (MPCA)
Cc: Wozniak, Michael
Subject: Considerations for EQB TEAM: Tools to Assist Local Governments-Dec. 13th draft
 
 


Jeff Smyser: 


I haven't had much chance to review all of the pages of the EQB report but there are a few
pieces of information that might be of help to the group studying the issues:


These may or may not be referenced in the report, but I want to make comment to you
with the hope you will know if the item is in the report and considered.


1. Reclamation is an important element of the entire process of mining.  In Chippewa
County, some plot testing is going to be done beginning this spring to see if it is possible to
make adequate reclamation of those plots. It is critical that companies be able to assure an
acceptable level of "reclamation" that will result in agricultural use as most companies
seem to be promising that level. 


At one meeting held here in Chippewa Co., one member of the committee asked "What
happens if the reclamation technique doesn't work?" and the response was "We will tear
the plot out and start over."  Based upon those remarks, my thoughts are that there are very
few acceptable practices that allow for reclamation in frac sand mines, the ground water
flow can not be reclaimed as it was formed 500 million years ago, and that there is a vast
difference between "reclamation" and "restoration" or any other term that might be
promised on the part of frac sand mining companies. 


2. There are some mentions of the use of HEPA filters used in the process (probably the
cleaning process).  One toxicologist once told me that every aspect of frac sand mining
operations should be using street cleaners that employ a form of vacuuming  using HEPA
filters as fugitive dust is sucked up and conveyed to an enclosed canister(s) before it is
disposed of.  Here in WI, several of us have seen street sweepers in operation on streets,
roads, sidewalks that use a brush that not only stirs up dust but visually puts a great deal
more into the air. Brush sweepers are a problem and therefore should be banned in any
agreement to use them. Every operation should have the new technology so that fugitive
dust issues can be corrected particularly on the roads, sidewalks, etc. around the areas of
mines, plants, transport systems.


3. Some farmers in Chippewa Co. and Trempealeau Co. and perhaps others are using frac
sand (the sand that can't be used in hydraulic fracturing operations) for bedding for their
cattle. The frac sand mining companies are supposed to transport waste back to the mines
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for purposes of reclamation, but some mining companies can make additional monies
delivering frac sand to the farmer. At one meeting, the company was confronted with the
idea that the reclamation plan might have to be "reopened" for discussion if they did not
cease and desist the practice of delivering the frac sand to farmers.  Cleaned frac sand (or
even cleaned sand that can't be used in the hydraulic fracturing process) is filled with dust
as evidenced by peer reviewed studies done by NIOSH and yet farmers use the sand for
bedding. Is it possible that the farmer in the barn filled with cattle using the frac sand
bedding is being dangerously exposed for respirable crystalline silica beyond  acceptable
levels in MN? Agricultural employees and their families may be innocently exposed to
unacceptable levels of carcinogenic dust.  It seems to me that many farmers would not even
think about the danger and might not do anything like wear a respirator to protect
themselves. I doubt there is any monitoring agency for the agricultural employee who
might train them, alert them or test them for unacceptable levels. Some consideration
should be given to this issue in the document.


4. In WI, when a processing company delivers sludge back to the mines, industrial waste
or sludge is left on the highways, round-a-bouts, bridges etc. even though supposedly
trucks are "sealed" and not supposed to dribble large amounts on the highways. When the
waste or sludge drops on the highway and dries, the particulates are left to dissipate into
the air (fugitive dust). Companies have been given permission to transport sludge or
industrial waste between processing plants and the mines. There seems to be a loop hole
allowing this practice and leaving the responsibility for clean up to the companies with the
State Patrol responsible for enforcement. Citizens have reported events, bags of sludge
have been picked up as samples on the road/roadsides etc. but there seems to be no
consequences. There appears to be no communication between the air quality division and
the waste management divisions at the DNR levels here. I have submitted documents as of
this date but still not heard of any resolution to the problem. One waste management
person referred to the industrial waste as "clean fines" even though the wet sludge
consisted of clay cakes, baghouse wastes, and other junk that could not be disposed of at
the processing plant. This is an issue that others should be aware of so resolution can be
sought at the upper levels or at least at the county level. 


5. In relationship to "waste" some folks have discovered frac sand mining companies
delivering "waste" to their farm fields without permission. Mining  operations dump it on
someone's land without permission and sometimes come back to retrieve it. It may be the
mine can't accept the waste at the moment, but there should be no dumping of waste on
anyone else's property. Appropriate fines should be applied.  At quick glance I don't
happen to see "waste" as an issue in the report. It may be that in some localities in MN, it
is too early to be a problem. However, it has been mentioned as observed in some of the
W-DNR reports to the waste management division and yet I doubt there are any
regulations created regarding this issue to date. One of the higher administrators in the air
quality division is to respond to information I submitted in  November and mentioned at a
meeting in September.  It is one area to check out anyway. 


There may be other issues. I will continue to search for additional pieces this weekend as
time permits.


Thanks for this opportunity for input. I hope some of it is not redundant.







Patricia J. Popple
561 Summit Avenue
Chippewa Falls, WI 
54729
sunnyday5@charter.net
715-723-6398
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From: Erin Roth
To: *EQB_Silica Sand
Subject: RE: Local Gov"t Assistance Draft
Date: Thursday, January 23, 2014 4:35:07 PM


It is a one page document. Don't know why it looked like two. Thanks.


Erin T. Roth


WI/MN Petroleum Council


10 E. Doty St., Ste. 800


Madison, WI 53703


(608) 209-0789


www.api.org


________________________________________
From: *EQB_Silica Sand [SilicaSand.EQB@state.mn.us]
Sent: Thursday, January 23, 2014 4:32 PM
To: Erin Roth
Subject: RE: Local Gov't Assistance Draft


Dear Erin,


Thank you for your comment.  I just want to make sure we got it all.  We received one page, and it
looks like it may have another page underneath that got caught in the scanner.  If your comment letter
was one page, we got it all.  If it is two or more pages, please scan and send it again.


Thank you.


Jeff Smyser, AICP
Principal Planner
(651)757-2279


-----Original Message-----
From: Erin Roth [mailto:Rothe@api.org]
Sent: Thursday, January 23, 2014 2:19 PM
To: *EQB_Silica Sand
Subject: Local Gov't Assistance Draft


Dear EQB,


Please find my comments on the draft attached. Thank you.


Erin T. Roth


WI/MN Petroleum Council


10 E. Doty St., Ste. 800
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From: Arends, Heather (DNR)
To: *EQB_Silica Sand; Bell, David (MDH); Christianson, Dave (DOT); Doneen, Randall (DNR); Doperalski, Melissa


(DNR); Engstrom, Jennifer N (DNR); Germundson, Travis (BWSR); Haugen, Theresa (MPCA); Hedman, Jeffrey
(MPCA); Johnson, Scot B (DNR); Moynihan, Debra (DOT); Patton, Bob (MDA); Ross, Michele (MDH); Seuffert,
Will (MPCA); Smyser, Jeff (MPCA); Ulring, Joel (DOT); Weingart, Craig (MPCA); Zoff, Carol (DOT)


Cc: Cooley, Nathan (MPCA); Neuschler, Catherine (MPCA)
Subject: A very good reference site about hydraulic fracturing
Date: Friday, January 10, 2014 10:14:05 AM


Hello,
Here is an informational paper/primer on hydraulic fracturing produced by Geological Society of
America (GSA).  It is very good at outlining the environmental issues associated with oil and gas
production vs those specific to fracking.  Enjoy!
 
http://geosociety.org/criticalissues/hydraulicFracturing/index.asp
 
-Heather
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From: Andres Morantes-Villalobos
To: Landwehr, Tom (DNR); *EQB_Silica Sand
Subject: Protect SE MN trout streams from sand mining please
Date: Monday, January 27, 2014 11:16:04 AM


Dear political leaders,


The following restrictions which were supported by the DNR during the 2013 legislative session should be
offered as model standards for local governments to adopt:


No mining may occur within one mile of any trout stream, spring or perennial tributary of a trout
stream
No mining may occur within 25 feet of the water table
Groundwater use for mining and processing operations should be limited to no more than one
million gallons per year


There must also be a model setback from sinkholes, in order to project groundwater recharge.


Anglers’ multimillion dollar investment in trout stream easements must be protected with a one mile
setback from all Aquatic Management Areas in southeast Minnesota.


Sincerely,


Andres Morantes-Villalobos


Trout Angler


Minneapolis, MN
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From: Winston Kaehler
To: *EQB_Silica Sand
Subject: Report
Date: Sunday, January 26, 2014 9:30:35 PM


Does this report fulfill the mandate of the Legislature to provide true model
standards and criteria to local governments in formulating regulations?  At first
reading, it would appear not to do so.
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From: Anthony Runkel
To: Smyser, Jeff (MPCA)
Subject: Review of EQB draft report-silica sand mining
Date: Sunday, January 12, 2014 11:43:52 AM
Attachments: Runkelreview_EQB_silicasand_draft.docx


Hello Jeff,


I had a look at the recently released draft report "Tools to assist local governments
in planning for and regulating silica sand projects".  Attached are some suggestions
and comments that your group might find useful for improving the final report. 


Sincerely


Tony
Anthony Runkel
Chief Geologist
Minnesota Geological Survey
2642 University Avenue West
St Paul, Minnesota 55114
612-627-4780 ext 222
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Minnesota Geological Survey		2642 University Avenue West


N.H. Winchell School of Earth Sciences		Saint Paul, MN  55114-1057


		Office:  612-627-4780


		Fax:  612-627-4778


		Website:  www.geo.umn.edu/mgs


		E-mail:  mgs@umn.edu








1/10/14


Jeff Smyser


Environmental Quality Board


520 Lafayette Road North


St Paul, MN 55155-4194





Dear Mr. Smyser,


I recently read the December 13, 2013 EQB draft report entitled “Tools to Assist Local Governments in Planning for and Regulating Silica Sand Projects”, and herein offer some suggestions and comments that should be considered for improving the content. 


Overall,  this draft report appears to be appropriately comprehensive, and ultimately  I think it can meet its goal of providing guidance to local governments to improve their ability to plan for and regulate silica sand projects. I do, however, have concerns about the accuracy of some of the subject matter relevant to my own area of expertise, which is geology and hydrology.  Broadly, my concern is that the distinction between the Minnesota River Valley and Paleozoic Plateau is portrayed in this draft report as greater than it really is.  Some of the distinctions described in the report are known to be incorrect, and others are unsupported by any evidence that I am aware of. Several parts of the draft report contain examples of this problem, most prominently in pages 6 and 7, which would benefit from significant revision. These examples include:


Page 6, in describing the Paleozoic Plateau, the draft report includes the following “The movement of groundwater through the dolostone, limestone, and sandstone aquifers provides water to domestic wells, municipal wells, trout streams, calcareous fens, springs, seeps, wetlands, lakes and rivers. The aquifers are separated by shale layers that act to confine or semi-confine the water bearing rocks. The alternating rock types along with fractures and conduits in the rock facilitate the emergence of springs and seeps, some of which have groundwater and environmental conditions that support and sustain rare calcareous fen wetlands. “ Comment—This description can apply to both the Minnesota River Valley and the Paleozoic Plateau. 


Pages 6 and 7, in describing the Paleozoic Plateau, the draft report includes the following “The dissolution of dolostone and limestone has resulted in the widening of fractures, bedding planes and voids over tens of millions of years. The solution-widened vertical fractures and horizontal bedding planes and fractures form enhanced permeability zones within the rock that are labeled conduits. These conduits are characterized by turbulent, high velocity groundwater flow which is a fundamental component of karst systems. Recent investigations show that vertical fractures are found throughout all rock formations. Rocks near the surface and near valley walls tend to have a greater number, higher density and wider vertical fractures. Essentially karst is a three-dimensional transport system moving water and material through the landscape via solution enhanced channels. “Comment—This description can apply to both the Minnesota River Valley and the Paleozoic Plateau. 


Additional comments, addressing some of the specific geologic and hydrologic attributes described and used to infer distinctions between the Minnesota River Valley (MRV) and Paleozoic Plateau on pages 6 and 7: 


· The Oneota is no more thickly bedded in the MRV than on the Paleozoic Plateau 


· Vertical fractures in the Oneota Dolomite are no more “tight” in the MRV  than on the Paleozoic Plateau 


· Solution-enlarged fractures and other solution-formed cavities are well-known in the Prairie du Chien Group, including the Oneota Dolomite, along the MRV, making it a karstic carbonate rock formation in that area.


· The lower part of the  Oneota Dolomite  is a leaky aquitard in both the MRV  and the Paleozoic Plateau. 


· The Blue Earth Siltstone does appear to be unique to the MRV area, but the Oneota Dolomite in the Paleozoic Plateau area has an even thicker siliciclastic unit  (Coon Valley member) that is believed to also function as an aquitard. 


· Vertical and bedding parallel  fractures in bedrock are no more better developed in the Paleozoic Plateau than they are along the MRV.


· The extent of the St Lawrence aquitard is no different where mining would occur in the two areas. And the St Lawrence does not extend continuously beneath the MRV  in the areas where mining would occur. 





Subsequent parts of the draft report also infer distinctions between the Minnesota River Valley and the Paleozoic Plateau that are inaccurate, or unsupported by evidence . 


Page 40, report states “Groundwater in the Paleozoic Plateau of SE Minnesota is particularly vulnerable to contamination, due to karst development from the dissolution of carbonate bedrock. Karst features such as sinkholes, caverns, and solution-enlarged fractures allow infiltrating surface water and any contaminants it contains to rapidly enter the groundwater system and move large distances.” Comment--While this statement is true for the Paleozoic Plateau, the key point, that surface water with contaminants can rapidly enter the groundwater system and move large distances, likely also applies to MRV anywhere the Prairie du Chien is within 50 ft of the land surface, which is generally the same areas attractive for silica sand mining. 


Page 41, Under subheading of Paleozoic Plateau, report states, “Potential for complex hydrogeology, high groundwater flow velocities and sensitivity to contamination.”  Comment--While this statement is true for the Paleozoic Plateau, it likely also applies to anywhere the Prairie du Chien is within 50 ft of the land surface along the Minnesota River. Additionally, in support of my comment, the soon to be published Blue Earth County Atlas Part B includes a map that designates just such areas as highly sensitive to contamination. 


[bookmark: _GoBack]Page 50 report states, “Paleozoic Plateau: In addition to the requirements listed above in a. through c., for wastewater pond construction within karst regions of the state, the pond site should not be located on sites which show evidence of karstification (i.e. sink holes or solution channeling generally occurring in areas underlain by limestone or dolomite). Proposed pond sites as well as existing pond sites which are being upgraded should be subject to intensive hydrogeologic site evaluation before approval can be given if they exist in a known or suspected Karst region. “ Comment--I agree that this is a good recommendation for the Paleozoic Plateau, but it should also apply  to where the Prairie du Chien is within 50 ft of the land surface along the MRV. 


Page 103 “report states, Paleozoic Plateau. Thoroughly review location of any known springs, sink holes, seeps within 1 mile of site location (Karst Features Map is available on DNR Data Deli). “ Comment- I agree that this is a good recommendation for the Paleozoic Plateau, but should also apply to anywhere the Prairie du Chien is within 50 ft of the land surface along the Minnesota River.  In addition, it is important to recognize that karst features have not been systematically inventoried along the Minnesota River Valley as they have been in several of the counties on the Paleozoic Plateau.  Therefore, in addition to checking the Karst Features database, other types of maps, and field work, should be used to identify karst features along the Minnesota River Valley.  


Page 105 report states, “Paleozoic Plateau 


· Ask mine/facility operator or representative of any sudden drainage of stormwater retention or settling ponds/basins. 


· Look for channeling of water and development of new sinkholes or collapse features. “ 


Comment-- I agree that this is a good recommendation for the Paleozoic Plateau, but should also apply to anywhere bedrock  is within 50 ft of the land surface along the MRV, especially where the uppermost bedrock is Prairie du Chien Group. In the places where silica sand is and can be economically extracted along the MRV, the Prairie du Chien Group (mostly Oneota Dolomite, locally also Shakopee Formation) is a karstic carbonate rock just as it is in the Paleozoic Plateau. It is no less fractured along the Minnesota River Valley than on the Paleozoic Plateau. It contains solution enlarged joints, fractures, and cavities. High yielding Prairie du Chien wells are common along the Minnesota River, and yield to these wells can only be from fractures. 


The Minnesota River Valley has not yet been as comprehensively studied geologically and hydrogeologically as the Paleozoic Plateau, yet in addition to my own field observations (e.g. many quarry and outcrop excursions along the Minnesota River Valley as part of mapping projects and other investigations), there is published literature supporting my comments in this review. This includes but is not limited to:


Runkel et al., 2003, Hydrogeology of Paleozoic Bedrock in Southeastern Minnesota (MGS RI 61).  (e.g. Fig 7B for Prairie du Chien quarry in MRV near Mankato with prominent fracturing and some solution enlarged fractures).  Also for characterization of lower Oneota as aquitard regionally (i.e. not restricted to MRV).  


Alexander and Gao, copyright 2002, Minnesota Karst Lands. This map includes areas along the Minnesota River Valley where carbonate rock (Prairie du Chien) is within 50 ft of the land surface, and is mapped as “Active Karst”. (and several other publications are relevant in  supporting  the classification of karst units shown on the map e.g. Green and others, 2002, Karst Hydrogeomorphic units, Mower County Atlas; Tipping and others, 2001, Karst Features, Wabasha County Atlas)


Runkel and Mossler 2004, Bedrock Geology of Judson Quadrangle, and Runkel and Mossler, 2004 Bedrock Geology of the Good Thunder Quadrangle. These maps describe Prairie du Chien and St Lawrence Formations as karstic and/or hydrogeologically dominated by fracture flow. 


Berg (and others?) in prep, DNR map of sensistivity to contamination of upper bedrock, Blue Earth county. 


Thank you for considering these suggestions and comments.


Sincerely





Anthony Runkel


Chief Geologist
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From: Arnosti, Donald
To: *EQB_Silica Sand
Subject: Audubon Minnesota Silica Sand took kit comments
Date: Monday, January 27, 2014 4:29:30 PM
Attachments: EQB silica sand tool kit comments.doc
Importance: High


Dear EQB Staff,


Please find, attached, our comments submitted on behalf of Audubon's 12,000 Minnesota members. 
Thanks for your consideration of these comments.


Sincerely,


Don Arnosti
Policy Director
Audubon Minnesota
Mississippi River Flyway
612-718-3626 cell
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To: Members of the Environmental Quality Board



Re: Comments on “Tools to Assist Local Governments in Planning for and Regulating Silica Sand Projects”  DRAFT December 13, 2013



On behalf of 12,000 Audubon members across Minnesota, we want to thank the Environmental Quality Board (EQB) for the opportunity to comment on this 165 page draft document, and for the modest time extension for comments granted in December.   Audubon’s mission is to conserve and restore natural ecosystems, focusing on birds, other wildlife and their habitats, for the benefit of humanity and the earth’s biological diversity.  We believe the expansive plans of the silica sand mining industry in Minnesota and neighboring states poses significant risks to birds and their habitats and require extensive improvements to existing state and local regulations.  We recognize this draft “tool kit” is an effort to address this situation.



Silica sand mining in the three-state region of Iowa, Wisconsin and Minnesota has accelerated exponentially in the past five years to serve new national energy markets.  Significant adverse impacts to sensitive habitats, waters and communities have been noted, particularly in neighboring states.   We are concerned that without improvements in both state and local regulations, Minnesota’s sensitive “Paleozoic Plateau” could face similar negative impacts.  



We believe this second draft “tool kit” from the EQB takes some important steps missing from the initial version, but has some important weaknesses, as well.  Following are our discussion of strengths and weakness, our disagreement and recommendations.



Strengths and Weaknesses:



Strength: The first 106 pages of this document focus on providing information and recommendations for local governments faced with regulating silica sand mines, processing or transport facilities.  Some of the recommendations fit neatly with local governmental expertise – lighting, noise, road impacts, etc. and provide good guidance.  



Weakness: Other sections provide a primer on how one might regulate locally, but we suggest that without an experienced technical partner in the appropriate state agency, the project proposer is able to bring much more expertise to bear than local governments: blasting, reclamation, financial assurance, as well as some of the more complex aspects of water quality protection fall into this category.  We suggest that the availability and advisability of use of the state silica sand technical team established as a result of 2013 legislation be recommended to local governments for these topic areas.



Disagreement and Recommendations:



Disagreement: We disagree with the basic premise of Section E, which discourages the use of setbacks and buffers as a tool to protect land uses and natural features.  These tools, as a part of a comprehensive local zoning ordinance overhaul are the most practical and fair tools to use in balancing local resources, values and needs to protect existing uses from a little-understood rapidly-growing industry.  With clear zoning, buffers and setbacks, all property owners and residents know what may or may not be allowed for a given parcel.  



With a single sentence, Section E indirectly acknowledges the value of temporary moratoriums and zoning revisions as warranted, “Additional data and time, thorough and robust land-use planning, and implementation through zoning districts, is perhaps the best way to ensure compatibility of land uses.” (p 107)  The remainder of the section, however, discusses the value of regulations and mitigations, mine planning and monitoring as they “may also provide the necessary information to move a project forward.” (p 107)  “Moving a project forward” is not the job of local governments; providing fair regulations and balancing competing local needs and values is their job.



Recommendation: The guide should include a discussion of the ability of local government to adopt a moratorium (interim ordinance) to protect the planning process while comprehensive plans and zoning ordinance are being created or updated. Use of the moratorium power needs to be encouraged: the 2013 legislation specifically extended the use of this tool to local governments in the region into 2015, in recognition of the value to local governments and communities.  The guide should provide information on all of the local temporary ordinances adopted in Minnesota in the past few years, including the Red Wing City ordinance, and the Fillmore and Goodhue County examples.



Recommendation: There is no clear explanation of the ability of local government to ban the silica sand mining, processing and transfer industry in portions, or all, of the municipality if they conclude that this industry is an incompatible use.   A section of the document needs to be devoted to this issue.  Banning incompatible uses in specific zoning districts is common practice in zoning and needs to be done with this high-impact industry. The EQB should recommend that  silica sand mines, processing plants, and loading and transfer facilities be prohibited from areas zoned for residential use, areas within one mile of designated trout streams, their perennial tributaries and springs,  and other areas with the potential for high conflict or risk to existing users or values. 



Recommendation: Audubon Minnesota specifically recommends that identified “Important Bird Areas” (IBAs) in the region be recognized as significant sensitive natural habitat for millions of birds that traverse the Mississippi River Flyway, and that these areas be considered for zoning as incompatible for silica sand mines and associated facilities.  We have posted information on IBAs, including maps, species and habitats here:  http://www.arcgis.com/home/webmap/viewer.html?webmap=3b3d225539f8449daf84be6aa89eab50 http://www.arcgis.com/home/webmap/viewer.html?webmap=3b3d225539f8449daf84be6aa89eab50


IBAs in this area provide critical habitat for breeding, migrating, and wintering birds. These birds included species on which significant state, national, and private funds have been expended such as Bald Eagles and Peregrine Falcons as well as species listed by the State of Minnesota such as Henslow’s Sparrow  and Loggerhead Shrike (endangered), Red-shouldered Hawk, Cerulean Warbler, and Bell’s Vireo (Special Concern).



Recommendation: Audubon would like the public to have an opportunity for comment on a future draft before it is finalized.  We believe that the process of public comment has already had positive effects on the value of this publication, and would look forward to further improvements in this important document.



Thank you for your consideration of our recommendations.  Please contact us if you have any questions or need for further clarification.  We look forward to the revised draft.



Sincerely,



Matthew Anderson


Executive Director



Audubon Minnesota
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