
Sound basis for setback from streams and springs (by John Lenczewski, Trout Unlimited, June 2013)  

Due to the complex underground flow patterns in southeast Minnesota’s karst landscape, even 

mines which stay above the water table can alter groundwater and surface water flow patterns, 

disrupt the recharge of aquifers, diminish the quantity and timing of groundwater discharges 

into springs and trout streams, and ultimately harm or destroy trout fisheries.  These impacts 

are most likely to occur within one mile or so of springs and trout streams, thus a protective 

one mile setback from these features is supported by the DNR, Minnesota Trout Unlimited and 

enlightened legislators.  

A MNDNR study of the Big Spring quarry near Harmony, Minnesota in Fillmore County provides 

a good illustration of how quarries can seriously disrupt groundwater flow paths and cause 

great harm.  Although the Big Spring quarry is located above the water table, quarrying activity 

3,000 feet from a spring and trout stream penetrated the underground channel, causing 

groundwater that formerly discharged at the Big Spring on Camp Creek to instead flow into the 

quarry. This water either sinks back into the limestone to re-emerge (warmer) at the spring or 

flows overland to the creek. Dye tracing at the site demonstrated that approximately 90 

percent of the groundwater basin is now being routed through the quarry. This quarry has 

permanently altered groundwater flow paths. Water is exposed to thermal impacts and is more 

vulnerable to pollution from quarrying activities.  Temperature measurements in July revealed 

that the new “stream” flowing out of the quarry to Camp Creek was 17 degrees warmer than 

the groundwater that first discharges in the quarry!   Temperature changes of this magnitude 

can have significant impacts on trout populations in nearby streams.  The scientific findings are 

summarized on pages 53 to 56 of the DNR’s 2005 report entitled “Hydraulic Impacts of Quarries 

and Gravel Pits”, which can be found on the DNR website. 

This permanent alteration of cold groundwater inputs was caused by mining activity which 

occurred approximately 3,000 feet from the spring and trout stream.  In this case a 3,000 foot 

setback would not have prevented this permanent damage to the spring and trout stream.  

While difficult to say precisely how much larger the setback should have been, based upon his 

decades of study of southeast groundwater and springs, DNR hydrologist Jeff Green indicated 

that it is prudent to include an additional safety factor of two thousand feet or more to this 

figure in developing a regional setback standard.   

A one mile setback from springs and trout streams is thus well justified by the available science.  

This conservative approach to preventing the piracy of groundwater is essential to conserving 

public waters and trout fisheries.   DNR Commissioner Tom Landwehr twice testified before 

Senate committees that the DNR supports an outright prohibition against all silica sand mining 

within one mile of springs and trout streams in the Driftless area.  Unfortunately this clear, 

uniform prohibition did not garner enough legislators’ support this session. 
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SECTION 7. HARMONY BIG SPRING QUARRY—GALENA LIMESTONE 
 

 
Figure 7.1. Site by aerial photograph. 

 
Previous Investigations 

 
Dye traces were conducted in the area as part of the Fillmore County Geologic Atlas mapping 
effort (Alexander and others, 1995) by the Minnesota Department of Natural Resources. This 
work was an attempt to map the basins feeding some of the large springs in the county. 
Boundaries between the Big Spring basin and other basins were partially established during this 
project. The Big Spring basin lies between the Odessa basin to the south, the Engle Spring basin 
to the west, and the Hart Spring and Buggywhip Spring basins to the east. During this research, 
we knew that we had not located all of the basin boundaries nor had we dye traced from the 
sinkhole plain area that extends north and east from the quarry site (Figure 7.1).  
 

Project Investigations 
 
Impacts on Ground-Water Flow Paths 
 
As part of this research project, we have been using dye tracing to refine the existing basin 
boundary map and determine how much of the basin area is being routed through the quarry 
(Green and others, 2003). Tracing was also done in the quarry to determine internal flow paths. 
The internal traces were run from sinking points on the west and east sides of the quarry. The 
trace from the west side, done under high-flow conditions, demonstrated that water sinking in the 
southwest part of the quarry emerges at the Big Spring. Because this trace was done under high-
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flow conditions, some of the water and dye returned to the surface in the quarry itself. Under 
normal- and low-flow conditions, water does not return in the quarry. Water on the east side of 
the quarry discharges primarily from spring A238 (Big Spring East). The water flows into a pond 
where some of it sinks into a stream sink, B11, in the bed of the pond. A dye trace from the pond 
confirmed that water does sink in the bed of the pond; the water that does not sink flows out of 
the quarry in a surface stream that joins Camp Creek. Dye traces were also run from four upland 
sinkholes. These traces were performed to further refine the boundaries of the Big Spring basin 
and document the extent of the basin area that has been pirated by the quarry. The rate of ground-
water movement during these traces was 1,635 feet per day to 3,270 feet per day. The results of 
the tracing are shown in Figure 7.2. 
 
The quarry has had a profound impact on the local ground-water flow system. Based on the 1995 
springshed map in the geologic atlas and the additional tracing work done as part of this project, 
approximately 90% of the flow in the Big Spring basin is now being routed through the quarry. 
This exposes the conduit water to thermal impacts and makes it more vulnerable to pollution from 
quarrying activities.  
 
 

 
 

Figure 7.2. Springshed dye trace map. 
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Impacts on Water Temperature 
 
The impact of the conduit piracy on water temperature was also a concern. Trout are a cold-water 
species and, as noted previously, Camp Creek is a designated trout stream. In order for a stream 
to be considered cold water, the long-term temperature maximum cannot exceed 70 degrees 
Fahrenheit (F) (21 Celsius [C]). Peak daily temperatures cannot exceed 75 F (23.8 C). If these 
thresholds are exceeded, the stream will not be able to sustain a viable trout population. Through 
this project, we have begun to document the quarry impacts on the spring and stream.  
 
A round of temperature measurements was taken July 15, 2003, to begin quantifying the thermal 
impacts on the ground-water system. Figure 7.3 shows the results of that monitoring. Water 
emanating from A238 (the main discharge point on the east side of the quarry) was about 49 F 
(9.3 C). As it flowed through the quarry and into the quarry pond, it warmed to a measured 
maximum of about 70 F (21.3 C). The water flowing out of the quarry via the surface stream was 
about 64.5 F (18.6 C) (several other springs in the quarry also discharge to this stream). The 
temperature of Big Spring, the headwater spring of Camp Creek, was about 56 F (13.6 C). In 
contrast, Little Big Spring, which has not had its basin pirated by the quarry, was 48.2 F (9 C). 
The warming of the water at the stream’s headwater spring could have significant impacts on the 
stream’s ecosystem. 
 
Project funds have been used to purchase thermochrons (button-size temperature recorders); they 
will be used to continue the thermal impact monitoring at this site after the project ends. 
 
 

 
 

Figure 7.3. Temperature (degrees Celsius) monitoring results. 
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Conclusions 
 
By using dye tracing, we were able to document and quantify the scope of spring piracy at the 
Big Spring quarry. Based on available information, roughly 90% of the basin is now being routed 
through the quarry. Without any dewatering occurring, this quarry has significantly altered 
ground-water flow paths. The water surfacing in the quarry is significantly affected by the surface 
air temperature, changing the thermal regime of the Big Spring and the upper reaches of Camp 
Creek. 
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