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EXECUTIVE SUMMARY 
 

DOUGLAS GROUND WATER LEVEL II STUDY 
 

 
INTRODUCTION 
 
The City of Douglas has relied upon the Little Box Elder Spring as its primary source of drinking 
water since 1923.  As stated by the Sear-Brown Group (1998), “The Little Box Elder Spring is the 
most cost effective water supply source the City of Douglas has.  Therefore, every action should 
be taken to ensure its long term viability.”  The spring has been considered a groundwater supply 
source that requires no treatment beyond the requirements of the Ground Water Treatment Rule.  
However, the water is exposed to the atmosphere at the spring house and there is potential for 
surface contamination before water from the spring is conveyed into the pipeline to the City.  If 
the United States Environmental Protection Agency (EPA) determines that water from the Little 
Box Elder Spring is groundwater under the direct influence of surface water (GWUDISW), then 
water from the spring must be treated to meet the requirements of the Surface and Enhanced 
Surface Water Treatment Rules.  Treatment of the spring water to the Surface and Enhanced 
Surface Water Treatment Rules would be very expensive because of the remote location of the 
spring.  Because the City of Douglas wishes to avoid treatment of water from the Little Box Elder 
Spring beyond the Ground Water Treatment Rule, they want to improve the integrity of the spring 
to eliminate the potential for surface water contamination. 
 
SCOPE OF THIS STUDY 
 
This study investigates a range of improvements that may be taken by the City of Douglas to 
avoid having the Little Box Elder Spring designated as GWUDISW.  The study provides a review 
of the local and regional geology and hydrogeology, the 2002 test well drilling project, and 
provides recommendations and conceptual designs for recommended improvements to the 
spring house.   
 
LITTLE BOX ELDER SPRING YIELDS 
 
Little Box Elder Spring is located on the north flank of the Laramie Range and derives water from 
the Paleozoic Aquifer, which is formed from the saturated, permeable parts of the Casper 
Formation and Madison Limestone.  The Paleozoic Aquifer is recharged through stream flow 
losses across the Madison Limestone above the spring.  Large stream flow losses have been 
observed by several workers and have been recorded as part of USGS projects.  The Little Box 
Elder Spring is the major point of groundwater discharge in the Box Elder Groundwater 
Compartment.  Between 1981 and 1984, when total spring flow discharge was measured by the 
USGS, the average annual flow from the spring varied between 848 and 1,358 gallons per 
minute (gpm).  The average annual consumption of water from Little Box Elder Spring between 
1981 and 2007 was 829 gpm. 
 
LITTLE BOX ELDER SPRING WATER QUALITY 
 
Water from Little Box Elder Spring is of good quality that meets EPA primary and secondary 
drinking water standards.  The TDS concentration of water from Little Box Elder Spring has been 
between 228 and 335 mg/L.  These concentrations indicate the overall quality of the water is 
good.   
 
The EPA utilizes microscopic particulate analyses (MPAs) to quantitatively assess the risk of a 
groundwater source being under the direct influence of surface water (GWUDISW).  High counts 
of specific particulate matter or the presence of giardia, coccidia, and/or cryptosporidium are 
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indicators of potential surface water influence.  Five MPA samples have been collected from Little 
Box Elder Spring and the meter vault.  All of the MPAs found silt, clay, and/or sand, which is from 
the floor of the spring house and do not indicate surface water influence.  Pine and other pollen 
were also observed in all of the samples and is most likely the result of being blown into the 
spring by the wind.  Minor algae, rotifers, nematodes, and ciliates were observed in the 1999 
meter vault sample and ciliates were observed in the 1999 Little Box Elder Spring sample.  The 
algae and rotifers observed in the meter vault resulted in an EPA risk of surface water 
contamination score of 5 for the 1999 meter vault MPA sample.  The source of the rotifers and 
algae is not known.  All of the other MPA samples were given a risk of surface water 
contamination score of 0.  The EPA indicates that any score equal to or less than 9 has a low risk 
of surface water contamination. 
 
SUBSURFACE GEOPHYSICAL SURVEY PROGRAM 
 
The mechanism responsible for the discharge of flow from Little Box Elder Spring is not readily 
apparent.  The most likely spring discharge mechanisms include: (1) localized sub-vertical to 
vertical fracture networks; (2) breccia development from karst collapse features localized at the 
spring; or (3) the spring discharges from the intersection of the lowest topographic elevation at 
which the Paleozoic Aquifer is confined by low permeability beds in the Goose Egg Formation.  
Identification of the mechanism responsible for the large flows from the Little Box Elder Spring is 
important because it could have an impact on the vulnerability of the source to surface water 
contamination.  As part of the scope of work for this project, WESTON proposed utilizing a 
subsurface geophysical survey to determine whether fractures or a breccia pipe are responsible 
for the location of the Little Box Elder Spring.  Hydrogeophysics, Inc., completed eight survey 
lines around the spring house in an attempt to locate any fractures or voids that yield water to the 
spring.  Based on the acquired data, no fracture zones are interpreted and thus it does not 
appear that a relatively shallow fracture zone (less than 400 feet) feeds the spring. 
 
SPRING HOUSE EVALUATION 
 
WESTON staff conducted an assessment of the building over Little Box Elder Spring.  Overall, 
the spring house appears to be in good condition, with a few exceptions.  The issues identified by 
WESTON are: 
 

• The fascia and eaves have cracks or gaps that allow the introduction of contaminants; 
 
• The ground surface slopes towards the building at several locations; 

 
• There appear to be some cracks in the concrete and block wall; 
 
• Some of the shingles on the building are damaged on the east side of the building; 

 
• The paint on the interior of the building is peeling and falling into the spring pool; 

 
• There is a seep on the west side of the building, as shown on Figure V-2, that could be a 

potential flow path for contaminants; and 
 

• There is no means of measuring the quantity of water being diverted to Little Box Elder 
Creek during low-demand months. 

 
In inspecting Little Box Elder Spring, WESTON reviewed the four parts of the EPA Assessment of 
GWUDISW inspection sheet.  It is WESTON’s opinion that a conservative inspector could score 
the spring at greater than 40 points, which would require further assessment.   
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CONCEPTUAL DESIGN AND COST ESTIMATES 
 
Based on the Level II investigations, three alternatives were identified by WESTON.  The 
alternatives were:  (1) do nothing; (2) make limited improvements to the existing building; and (3) 
replace the existing spring house with a new spring house and make other improvements.  The 
City of Douglas decided that Alternative No. 3 is the preferred alternative and will pursue funding 
for the project in 2009. 
 
Implementation of Alternative No. 3 would involve the following items: 
 

• Install and operate a submersible pump and motor in Little Box Elder Well No. 1 to meet 
the water supply demands of users along the spring pipeline during construction of the 
new spring house; 

 
• Conduct an-site geotechnical investigation; 

 
• Make improvements to access road to the spring; 

 
• Remove the existing spring house and dispose of the materials at the Douglas landfill; 
 
• Excavate at the site to verify the locations of spring discharge points and prepare the site 

for construction; 
 

• Install a new spring house consisting of a 62-foot diameter ring foundation, 10-foot high 
concrete wall, and geodesic aluminum roof; 

 
• Install a line from the spring house to the existing 12-inch pipeline to the city; 

 
• Install a 16-inch overflow line from the spring pool through a baffled weir box equipped 

with a pressure transducer to allow for measurement of flow, to Little Box Elder Creek; 
 

• Install a 16-inch drain line with a gate valve to Little Box Elder Creek to allow the spring 
house to be drained for maintenance; 

 
• Backfill around the spring house with low permeability clay material and slope the backfill 

away from the spring house to prevent drainage of surface water toward the spring 
structure; 

 
• Direct flow from the seep west of the spring house away from the spring; 
 
• Make repairs to the fencing; 

 
• Disinfect the spring at the completion of construction; 

 
• Install solar-powered SCADA components at the spring house; and 

 
• Collect the water quality samples recommended in Alternative No. 1 for a period of two 

years. 
 
The estimated cost for Alternative 3, expressed in 2010 dollars, is $1,189,360.  These 
improvements are eligible for a 67 percent grant from the WWDC in the amount of $796,871.20.  
The remaining costs will need to be paid for by the City of Douglas.  The total cost that must be 
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funded by the City of Douglas is $392,488.80.  A 30 year 4 percent loan from the WWDC or a 2.5 
percent 20-year loan from the SRF can be obtained to complete the project financing.  
 

 




