
BASES FOR SETBACK DISTANCES 
IN ARTICLE II, MINING, 

OF HAY CREEK TOWNSHIP ZONING ORDINANCE 
 
1) Points in support of at least one-mile setback of mines from trout streams: 

 Under MN statute 6264.0050 (RESTRICTIONS ON DESIGNATED TROUT LAKES AND STREAMS) 
three streams in Hay Creek Township are designated as trout streams. 1 

 MN DNR advises a one-mile mine setback from trout streams in SE MN, which includes Hay Creek Twp. 
 The EPA has designated Hay Creek and certain other streams in Goodhue County as “impaired waters” 

due to levels of suspended and dissolved solids in the stream. 2 
 There is an increased risk of additional stream sediment loading as the distance between mine-related 

ground disturbances and streams decreases. 
 There is correlation between sediments in the stream and trout spawning failure.2 
 There is an increased risk of mine-related foreign water invasion of streams as the distance between 

ground disturbances and streams decreases. 
 Increased mortality of trout occurs at elevated water temperatures that can result from foreign water 

invasion of streams. 2 
 Local interests want to protect the substantial investment by DNR & Trout Unlimited in the development of 

the Hay Creek trout population. 
 Local interests want trout stream related tourism income protected.  

 
2) Points in support of additional setback if a mine is elevated above streams: 

 Hay Creek Township has bluffs that rise several hundred feet above the streams that drain its valleys.    
 Hay Creek Township is located in an area known to have underground karst features. Karst features 

develop in areas of limestone in which solution and erosion have produced enlarged fissures, sinkholes, 
underground channels, caves, and caverns. The large openings in karst aquifers do not provide the 
natural filtration provided by granular aquifers such as sandstones and alluvium; hence, karst aquifers 
require a larger radius of protection from potential receptors. Separation of a mile between a stream and 
a mine in karst geology that has the force of gravity working to move its water to streams does not 
provide the same degree of stream protection as one mile separation on level ground. 

 Karst geology was responsible for the Bellechester sewage lagoon failure on April 28, 1992, which 
resulted in the loss of 2M gallons of effluent and 700 cubic yards of soil into 6 sinkholes. Two other 
sewage lagoons in SE MN had failed prior to the Bellechester failure. Bellechester is located in Goodhue 
County, five miles from Hay Creek Township.3 

 Underground channels in karst areas are conduits for rapid transport of water. Contaminants arrive at 
receptors quickly and without attenuation. Channels are not necessarily linear and may follow convoluted 
routes in unpredictable directions. Channels may branch and combine in complex ways. 

 Mining operations may create surface connections to underground channels that have been inactive in 
the past due to relatively thick and/or impermeable overburden. Interconnection of existing karst water 
problems is another potential water flow pattern change agent. 

 Mining operations may allow large quantities of water to enter the underground channels, which can 
result in high rates of water moving through previously inactive underground channels.  

 The higher a mine is above a stream, the greater is the head (or pressure) available to force water 
through underground channels that are connected to streams or seeps that drain into streams. Water flow 
rates can escalate very quickly as old blockages in the underground streams become opened due to 
erosion and solution. This is a self-accelerating process and, as the failure at Bellechester demonstrated, 
there is no possibility of putting preventive measures in place once the cascade starts. 

 Water from elevated mines may deliver new contaminants to underground and surface water bodies. 
Examples of potential contaminants include, but are not limited to: sediments, increased biological 
oxygen demand matter, fuel from spills, process chemicals, and anything else that is present or used in 
the mining area which can be transported by water. 

 Overall, karst hydrology is complex, dynamic, and difficult to adequately characterize. The effects of 
changes in use of karst land are highly unpredictable.    

 Average pH of rains in Hay Creek Township is acidic. 4  Acidic rains can cause erosion of rock formations, 
increased porosity, and higher potential rates of water movement out of disturbed ground areas.  

                                                      
1 Bullard Creek, Clear Creek, and Hay Creek. 
2 Summit Envirosolutions Inc. (July 2012), Supplemental Information Regarding Nonmetallic Mining. Prepared for Goodhue County, MN. 
3 Alexander, et al (Dec 1993). Bellechester, Minnesota, USA, lagoon collapses. Environmental Geology: 22(4), 353-361. Abstract retrieved from 

http://link.springer.com/article/10.1007/BF00767509 July 7, 2013. 
4  USGS National Water Conditions, December 2001. 
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The natural filtration of our drinking water 
relies on the layers of rock under our soils. 
Distinctive surficial and subterranean 
features developed by solution of carbonate 
and other rocks and characterized by 
closed depressions, sinking streams, and 
cavern openings are commonly referred to 
as karst. 5  Southeastern Minnesota has 
karstic features consisting of simple caves 
(each less than 1,000 ft long and less than 
50 ft high) and fissures along joint lines are 
in about the same size range as the caves.5  
Ground water in these areas can convey 
water as rapidly as surface streams, so the 
potential for deterioration of water levels 
and quality is high.6  

Mining disturbs soil and rock. Erosion of the exposed 
earth may carry substantial amounts of sediment into 
streams, rivers and lakes prevention and control 
strategies are inadequate. Excessive sediment can clog 
riverbeds and smother watershed vegetation, wildlife 
habitat and aquatic organisms. 

A MNDNR study of the Big Spring quarry near 
Harmony7, Minnesota in Fillmore County illustrates how 
quarries can disrupt groundwater conduit flow paths and 
cause great environmental harm. Although the Big 
Spring quarry is located above the water table, quarrying 
operations penetrated the conduit system, causing 
ground water that formerly discharged at the Big Spring 
on Camp Creek to instead discharge in the quarry. Dye 
tracing at the site demonstrated that approximately 90% of the ground-water basin was being routed through the 
quarry. Temperature measurements indicate that the Big Spring was 8 Fahrenheit warmer in July than the water 
that first discharges in the quarry, and the stream flowing out of the quarry to Camp Creek was 17 warmer. 
Temperature changes of this magnitude can have significant negative effects on trout populations in nearby 
streams. 

                                                      
5 National Atlas of the U.S. (2013). Engineering Aspects of Karst. Retrieved from http://www.nationalatlas.gov/articles/geology/a_karst.html 

July 7, 2013. 
6 MN DNR (2005). Hydraulic Impacts of Quarries and Gravel Pits. Section 1: Research. 
7 Green, et. al (2005). Hydraulic Impacts of Quarries and Gravel Pits. MN DNR, pp. 53 – 56. 
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