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Report to the Chief Engineer 
Water Permit Application No. 8378-3 

M-117 LLC 
December 20, 2018 

Water Permit Application No. 8378-3 for M-177 LLC c/o Matthew McCaulley proposes to 
appropriate water at a maximum instantaneous diversion rate of 0.18 cubic feet of water per 
second (cfs) from one well (125 feet deep) completed into the Harrisburg aquifer. The well is 
located in Tract 1, McCaulley’s Addition (E ½ NE ¼) Section 17 in T99N-R50W. The applicant 
proposes to use the water for the irrigation of 15.36 acres and to maintain a storage pond located 
in the E ½ NE ¼ Section 17 in T99N-R50W. The applicant proposes to either irrigate directly 
from the well or irrigate from a 16.8 acre-feet storage pond and use the well to maintain the 
water level in the pond. The storage pond is located in the E ½ NE ¼ Section 17 in T99N-R50W. 
This site is located approximately four miles southwest of Harrisburg, SD.      

Aquifer: Harrisburg (HA) 

Hydrogeologic Information and Aquifer Characteristics 
 A well completion report for the applicant in Section 17 in T99N-R50W identifies 
aquifer materials (sand and gravel) from 90 to 125 feet below grade. At the time of completion 
(August 16, 2018) the static water level was 40 feet below grade. This indicates the aquifer is 
under confined conditions at the well site. Based on the well location, the approximate elevation 
of the aquifer materials, and the approximate elevation of the water level, the well for this 
application is completed into the Harrisburg aquifer.  
 The Harrisburg aquifer is a glacial outwash aquifer composed of unconsolidated 
materials ranging from fine sand to medium gravel (Niehus, 1994). Average aquifer thickness is 
approximately 26 feet and average depth to aquifer below land surface is approximately 59 feet 
(Niehus, 1994).  
 Hedges et al. (1982) and Niehus (1994) present two differing delineations of the 
Harrisburg aquifer. These two delineations are shown in Figure 1. Hedges et al. (1982) estimated 
the areal extent of the aquifer to be approximately 43,500 acres with approximately 105,390 
acre-feet of recoverable water in storage. Hedges et al. (1985) categorized the Harrisburg aquifer 
as being primarily under confined (artesian) conditions. Niehus (1994) estimated the areal extent 
of the aquifer to be approximately 90 square miles (57,600 acres) with an estimated 220,000 
acre-feet of water in storage. Niehus (1994) also described the aquifer as overlain by glacial till 
and being under primarily water table (unconfined) conditions. Niehus (1994) also notes the 
water quality sampling and analysis done as part of the county water resource study indicated 
that in general the water quality of the aquifer may not be suitable for irrigation.  
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Figure 1: Delineations of the Harrisburg aquifer modified from Hedges et al. (1982) and Niehus 
(1994)  
 
 McCormick and Hammond (2004) examined the geology of Lincoln and Union Counties, 
which include the preparation of numerous geologic cross sections for the two counties. 
McCormick (2007) maps the first occurrence of aquifer materials for Lincoln County. A first 
occurrence of aquifer materials map is not a map that identifies individual glacial aquifers. 
Rather, it is a map with a range of depths to geologic materials that have the potential to produce 
water in sufficient quantity to be considered an aquifer. In addition to McCormick and 
Hammond (2004) and McCormick (2007), the South Dakota Lithological Logs database 
maintained by the South Dakota Geological Survey (SDGS, 2018) and the South Dakota Water 
Well Completion Reports database maintained by the Water Rights Program (Water Rights, 
2018c) were reviewed to resolve the differences between the two delineations of the Harrisburg 
aquifer.    
 Comparison of the Harrisburg aquifer delineations (Hedges et al., 1982 and Niehus, 
1994) with the first occurrence of aquifer materials map (McCormick, 2007) highlights an area 
where bedrock formations are the first probable aquifer materials within the extents of both 
delineations. This area of bedrock is illustrated in Figure 1A in Appendix A. The glacial material 
that makes up the Harrisburg aquifer is not identified as extending across or around the bedrock 
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within the area of both delineations. Therefore, it is reasonable to conclude the southern extent of 
the Harrisburg aquifer is the approximate edge of this bedrock. The well location for this 
application is located to the north of this bedrock area and further examination of the aquifer 
focuses on this northern area.    
 Several of the geologic cross sections presented in McCormick and Hammond (2004) 
intersect the delineations of the Harrisburg aquifer by Hedges et al. (1982) and Niehus (1994). 
Select cross sections and related information are shown in Figures 2A to 6A in Appendix A. 
Available lithologic information and geologic cross sections in the northern portion of the 
Harrisburg aquifer support a minimum areal extent in the northern portion of the aquifer of at 
least the overlap between the delineations of Hedges et al. (1982) and Niehus (1994). 
  The reduced areal extent that results from utilizing the northern overlapping area of the 
two delineations and non-inclusion of the southern area where McCormick (2007) suggests the 
aquifer is discontinuous is shown in Figure 2. The area of this reduced extent is approximately 
13,700 acres. While there is information available to suggest that the aquifer may potentially be 
larger than what is presented on Figure 2, approximately 13,700 acres will be considered the 
minimum areal extent for the Harrisburg aquifer for the purpose of examining water availability 
for this application.   

 
Figure 2: Reduced extent of the Harrisburg aquifer  
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South Dakota Codified Law (SDCL) 46-2A-9 
 Pursuant to SDCL 46-2A-9, a permit to appropriate water may be issued only if there is a 
reasonable probability there is unappropriated water available for the applicant’s proposed use, 
the proposed diversion can be developed without unlawful impairment of existing rights, and the 
proposed use is a beneficial use and in the public interest. This report will address the availability 
of unappropriated water and potential effects on existing rights from the aquifer that are pertinent 
to this application. 
 
Water Availability  

The probability of unappropriated water available from an aquifer can be evaluated by 
considering SDCL 46-6-3.1 which requires “No application to appropriate groundwater may be 
approved if, according to the best information reasonably available, it is probable that the 
quantity of water withdrawn annually from a groundwater source will exceed the quantity of the 
average estimated annual recharge of water to the groundwater source.” If the source of the water 
is older or lower than the Greenhorn Formation and a water distribution system has applied for a 
permit, the Water Management Board need not consider the recharge/withdrawal issue. Here, a 
water distribution system is not involved and the Harrisburg aquifer is not older or lower than the 
Greenhorn Formation, therefore the withdrawal/recharge issue must be considered.  
 
Observation Wells 

In determining the availability of unappropriated water for a permit application, 
Administrative Rule 74:02:05:07 requires the Water Management Board to rely on the record of 
observation well measurements, in addition to other data, to determine that the quantity of water 
withdrawn annually from the aquifer does not exceed the estimated annual recharge.  
 The Water Rights Program currently monitors one observation well completed in the 
Harrisburg aquifer. Observation well LN-81H is located approximately 1.3 miles to the 
southwest of the well for this application. The hydrograph for observation well LN-81H is shown 
in Figure 3. The Water Rights Program also monitored observation well LN-81C completed into 
the Harrisburg aquifer from November 1981 until it was destroyed by road construction in May 
2007. Observation well LN-81C was located approximately three miles west southwest of the 
well location for this application. The hydrograph for observation well LN-81C is shown in 
Figure 4.  
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Figure 3: Hydrograph of observation well LN-81H (Water Rights, 2018a) 
 

 
Figure 4: Hydrograph of observation well LN-81C (Water Rights, 2018a) 
 
 These observation wells both document increased water levels over their periods of 
record. Water levels in the observation wells rise during wet periods and gradually decline 
during dry periods. These observation wells demonstrate that the aquifer responds well to 
climatic conditions, with the response of the aquifer to climatic conditions masking the effects of 
well withdrawals. This indicates that natural conditions dominate the aquifer, and that recharge 
to and natural discharge from the aquifer exceeds pumping. Since recharge to and natural 
discharge from an aquifer can be captured for pumping, there is a reasonable probability that 
unappropriated water is available. 
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Hydrologic Budget  
Withdrawals  
 Discharge from the Harrisburg aquifer is through well withdrawals, evaporation where 
the aquifer is near land surface, seepage and flow from springs, and likely some groundwater 
discharge to the underlying Shindler aquifer where present (as delineated by Niehus, 1994) and 
separated from the Harrisburg aquifer by a minimal amount of glacial till (Niehus, 1994). Due to 
their relatively low diversion rates, withdrawals from domestic wells are not considered to be a 
significant portion of the hydrologic budget. With the development of rural water in the area of 
the Harrisburg aquifer, domestic users may have transitioned to rural water since in general rural 
water provides better water quality than the Harrisburg aquifer. Additionally, in the area of the 
Harrisburg aquifer the Dakota aquifer and the Sioux Quartzite aquifer, although at deeper depth, 
generally have better water quality than the Harrisburg aquifer (Niehus, 1994 and McMeen, 
1964). Additionally, at the current level of use observation well LN-81H (Figure 3) shows an 
upward trend in water levels (Water Rights, 2018a).   
 There are currently no water rights/permits appropriating water from the Harrisburg 
aquifer (Water Rights, 2018b). This application proposes the irrigation of 15.36 acres. Pursuant 
to SDCL 46-5-6 the annual permitted volume of water for irrigation may not exceed two acre 
feet per acre unless allowed by the Water Management Board. Although actual irrigation under 
this application, if approved, would vary from year to year, the average annual volume for 
irrigation use is expected to be less than 30.72 acre-feet per year. Once filled the other reasonable 
estimable water loss from the storage pond is to evaporation. In considering annual evaporation 
information presented in Spuhler et al. (1971) and Farnsworth (1982), the most conservative 
evaporation rate presented for the approximate location of the storage pond for this application is 
42 inches per year. The information submitted with this application estimated the surface area to 
the storage pond to be approximately 1.6 acres; this yields an estimated annual volume loss to 
evaporation of approximately 5.6 acre-feet. Conservatively, assuming no precipitation input to 
the storage pond, this results in a total estimated average annual water usage of less than 36.32 
acre-feet per year under this application, if approved.  
 
Recharge  
 Recharge to the Harrisburg aquifer is by infiltration of precipitation through the till 
(Niehus, 1994). The average annual recharge rate for the Harrisburg aquifer has not been 
estimated. For buried unconfined aquifers (water table aquifers overlain by glacial till), Hedges 
et al. (1985) estimated that recharge rates ranged from 0.25 in/yr to 1.25 in/yr. For confined 
aquifers in Eastern South Dakota, Hedges et al. (1985) estimated for management and 
development purposes a recharge range of 0.15 in/yr to 0.6 in/yr. Although the Harrisburg 
aquifer can likely be found under both confined and unconfined conditions, due to the 
disagreement of existing publications (Hedges et al., 1982 and Niehus, 1994), confined 
conditions at the well site for this application, limited availability of water level data for the 
aquifer, and lack of a delineation of the unconfined portion of the aquifer; the more conservative 
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recharged rate will be utilized for this hydrologic budget. Utilizing the recharge range of 0.15 
in/yr to 0.6 in/yr and the estimated maximum annual volume of water usage under this 
application, if approved, the areal extent of the aquifer would need to range from approximately 
730 acres to 2,910 acres to support this proposed use. Using available information the minimum 
areal extent of the Harrisburg aquifer was estimated to be at least approximately 13,700 acres.  

Balance  
 Based on a review of the best reasonably available hydrogeologic information for the 
Harrisburg aquifer (Hedges et al., 1982 and Niehus, 1994) and geologic information for Lincoln 
County (McCormick and Hammond, 2004; McCormick, 2007; and SDGS, 2018), there is a 
reasonable probability that the areal extent of the Harrisburg aquifer is at least 2,910 acres. 
Therefore, based on a conservative hydrologic budget for the aquifer there is a reasonable 
probability that unappropriated water available in the Harrisburg aquifer for the appropriation 
requested by this application.    
      
  Existing Users 
 The approximate well location for this application is shown in Figure 5. There are no 
existing water rights/permits currently appropriating from the Harrisburg aquifer. The only other 
water right/permit in T99N-R50W appropriates water from the Dakota aquifer. This application, 
if approved, is not expected to adversely impact existing water rights in other aquifers. There are 
several well completion reports on file with the Water Rights Program for domestic use in the 
township that are potentially completed in to the Harrisburg aquifer (Water Rights, 2018c). 
However, most domestic water users in the area are likely to obtain their water from sources 
other than the Harrisburg aquifer.  
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Figure 5: Approximate well location for Application No. 8378-3 with the 2016 Farm Service 
Agency imagery as a background (Water Rights, 2018a) 

 
The exact amount of drawdown as the result of pumping the well for this proposed 

diversion cannot be quantified without aquifer testing. Since the aquifer is under confined 
conditions in the area of the well, some amount of drawn down from a pumping well is expected. 
The diversion under this permit, if approved, would not be expected to adversely impact existing 
adequate wells completed into the Harrisburg aquifer. The well completion report submitted with 
this application indicated at the time of completion (August 2018) there was approximately 50 
feet of artesian head pressure above the top of the aquifer plus 35 feet of saturated thickness.  

The Water Management Board has promulgated rules that allow water to be placed to 
maximum beneficial use without the necessity of maintaining artesian head pressure for domestic 
use. Administrative Rule of South Dakota (ARSD) 74:02:04:20(7) defines an adversely impacted 
domestic well as “a well in which the pump intake was set at least 20 feet below the top of the 
aquifer at the time of construction or, if the aquifer is less than 20 feet thick, is as near to the 
bottom of the aquifer as is practical and the water level of the aquifer has declined to a level that 
the pump will no longer deliver sufficient water for the well owner’s needs.” In the case of Water 
Permit Application No. 2313-2 for the Coca-Cola Bottling Company of the Black Hills, the 
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Water Management Board adopted findings that noted that if the increased costs or decreased 
production as a result of the impacts of legitimate users on artesian head pressure could be 
considered an adverse impact it would conflict with SDCL 46-1-4 (Water Rights, 1995). SDCL 
46-1-4 requires the water resources of the state be put to beneficial use to the maximum extent of 
which they are capable (Water Rights, 1995). Taking this into consideration, some existing well 
owners, if they pump from the Harrisburg aquifer, may need to lower their pumps to 
accommodate for deeper water levels depending on the specific characteristics of the Harrisburg 
aquifer. Given the artesian head pressure at the well site, lack of other water rights/permits 
appropriating water from the aquifer, lack of well interference complaints from the aquifer, and 
probable limited domestic use of the aquifer, there is a reasonable probability that this 
application, if approved, will not adversely impact existing water rights/permits or domestic 
users with adequate wells. 
 
Conclusions 
1. Water Permit Application No. 8378-3 proposes to appropriate water at a maximum 

instantaneous diversion rate of 0.18 cfs from one well completed into the Harrisburg aquifer 
for the irrigation of 15.36 acres and to maintain the water level of a storage pond. The 
applicant proposes to either irrigate directly from the well or irrigate from a 16.8 acre-feet 
storage pond and use the well to maintain the water level in the pond. The well, acres for 
irrigation, and storage pond are all located in in the E ½ NE ¼ Section 17 in T99N-R50W. 
 

2. Based on the observation well analysis and the hydrologic budget analysis using the best 
information reasonably available there is a reasonable probability that water is available for 
the appropriation proposed by this application. 

 
3. There is a reasonable probability that this application, if approved, will not adversely impact 

adequate domestic wells or existing water rights/permits. 

 

 
Whitney Kilts 
SD DENR-Water Rights Program 
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Figure 2A: Legend for geological cross sections from  McCormick and Hammond (2004) 
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Figure 3A: Location of geologic cross sections in Union County. Red line added to emphasize select cross sections and color points 
and additional labeling added to help correlate select testhole locations between this map and the cross sections(modified from 
McCormick and Hammond, 2004) 
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Figure 4A: Geologic cross section B to B” (modified from McCormick and Hammond, 2004). Emphasis added to select glacial 
outwash bodies and glacial-bedrock contact. Testhole MLN-25 (boxed in purple) is located 0.75 miles south of the well location for 
this application.  
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Figure 5A: Geologic cross section CC’ to CC” (modified from McCormick and Hammond, 2004). Emphasis added to select glacial 
outwash bodies.  
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Figure 6A: Geologic cross section A to A’ (modified from McCormick and Hammond, 2004). Emphasis added to select glacial 
outwash bodies. Note that while the delineation by Niehus (1994) extends over testhole MLN-16, MLN-17, and MLN-18, the geology 
indicates that aquifer is only present at MLN-17 where the delineations by Niehus (1994) and Hedges et al. (1982) overlap. Also note 
area of potential groundwater discharge from the Harrisburg aquifer to the Schindler due to minimal separation by glacial till (Niehus, 
1994).  

























Matt Mccaulley 2021 SDGFP Woody Habitat Project 
Lincoln County 
Phone: 605-376-3241 
Approx. 2.8 acres woody habitat - 1 ___ _ 
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