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EXECUTIVE SUMMARY 

 

CLEARMONT TEST WELL LEVEL II REPORT 

 

INTRODUCTION 
 
The Town of Clearmont is located along Clear Creek in Sheridan County.  The Town currently 
obtains water from one Wasatch Formation well and one Fort Union Formation well, which are 
both located northeast of the Town.  The Clearmont CBM Impact Level I study conducted by 
Weston Engineering, Inc. (WESTON) in 2008 indicated that the long-term productivity of the wells 
is five gallons per minute (gpm) for Clearmont No. 1 and 25 gpm for Clearmont No. 2.  The study 
recommended that the Town of Clearmont should plan to add an additional water supply well to 
the water system because failure of Clearmont Well No. 2 would result in the Town not being able 
to meet demands.  Since this project was started, the pumping equipment in Clearmont Well No. 
1 failed and the Town had concerns regarding maintaining water levels in the tank until the 
pumping equipment was replaced.  Recent needed repairs has placed obtaining an additional 
supply capacity a priority for the Town.  The quality of water produced from the Clearmont wells 
has also declined over the past several years, with the sodium concentration increasing from 391 
mg/L in 1999 to 456 mg/L in 2005.  The elevated sodium concentration has resulted in complaints 
regarding taste and limits the ability to use the water for lawn watering. 
 
Weston Engineering Inc. (WESTON), along with our subconsultant EnTech, were selected by the 
WWDC to conduct the Clearmont Test Well Level II Study in May 2015.  This report provides a 
summary of activities conducted as part of the Level II study and presents results and 
recommendations for incorporating the new Clearmont test well into the existing water supply 
system. 
 

WELL DRILLING AND CONSTRUCTION PROGRAM 

 
The Clearmont Test Well Level II Project consisted of drilling and testing a deep well completed in 
the Fort Union Aquifer (Clearmont Well No. 3) and a shallow test well completed in the Clear 
Creek alluvium (Clearmont Alluvial Well) as described below.  The locations of the existing water 
supply system components and the test wells are presented in Figure ES-1. 

 

Clearmont Well No. 3  

 
Clearmont Well No. 3 was designed to produce water from permeable sandstones within the 
Tongue River Member of the Fort Union Formation.  The well was drilled and completed by Water 
System Drilling, Inc. of Gillette, Wyoming during March and April of 2016.  The well was 
constructed to a total depth of 1,627 feet, with screens placed across various intervals from 1,170 
to 1,616 feet.  The static water level on May 3, 2016 prior to pump testing was 128.46 feet below 
ground level.  The seven-day constant-rate test of Clearmont Well No. 3 was conducted at a rate 
of 120 gpm, and the drawdown at the end of the test was 603 feet.  The pumping water level at 
the end of the test was 742 feet.   
 
Analysis of water quality samples collected from Clearmont Well No. 3 indicate that the water 
produced from the well is acceptable from a regulatory standpoint and meets all Safe Drinking 
Water Act requirements for a public water supply well with the exception of total dissolved solids 
(TDS). TDS, a general indication of water quality, ranged from a high of 1,110 milligrams per liter 
(mg/L) for the sample collected during well development to 1,060 mg/L for samples collected 
during constant-rate pump during.  These TDS values exceed the primary standard of 500 mg/L 
and the secondary standard of 1,000.  Since the TDS concentration in the Clearmont Well No. 3 
sample only slightly exceeds the 1,000 mg/L standard, the levels of TDS could be reduced slightly 
through blending of water with Clearmont Well No. 2. 
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The results of the drilling and testing program for Clearmont Well No. 3, indicate that the well 
could yield adequate quantities of water to the Clearmont system; however, the quality of water is 
not better than the existing wells.   
 

Clearmont Alluvial Well 

 
During drilling of the Clearmont Well No. 3 exploration well, it was discovered that the alluvium of 
Clear Creek was approximately 95 feet thick.  Because the alluvial materials were substantial and 
saturated with water, a shallow well was drilled and tested adjacent to Clearmont Well No. 3 to 
determine the yield and quality of water from the alluvium.   
 
The Clearmont Alluvial Well was drilled and constructed by Water System Drilling, Inc. during 
August, 2017.  The well was completed to a total depth of 70 feet, with mill slotted casing placed 
from 50 to 70 feet.  Gravel pack was emplaced in the annular space from 40 to 70 feet and a 
concrete and bentonite seal extends from the ground surface to 40 feet. 
  
The 24-hour constant-rate test of the Clearmont Alluvial Well was conducted at a rate of 15 gpm 
and the drawdown at the end of the test was 8.61 feet.  The static water level prior to the 
constant-rate test was 40.38 feet.  The pumping water level at the end of the test was 48.99 feet 
below ground level.   
 
Water from the Clearmont Alluvial Well has excessively high TDS (7,620 mg/L) and is considered 
as non-potable.  In addition, this water exceeds the Safe Drinking Water Act standards for nitrate, 
sulfate, manganese, and TDS.  Because of the low yield and poor water quality that characterize 
the Clearmont Alluvial Well the well cannot be used for drinking purposes without treatment. 
 

WATER SUPPLY ALTERNATIVES  

 
The current Town of Clearmont average daily demand is 17,342 gallons and the maximum daily 
demand is 50,320 gallons.  The projected year 2040 average daily demand is 19,920 gallons and 
the maximum daily demand is 57,800 gallons.  Assessment of the two Clearmont wells indicates 
that the long-term capacity of Clearmont Well No. 1 is five gpm and of Clearmont Well No. 2 is 25 
gpm.  However, the wells are aging and, if either well fails, the Town may be unable to meet 
demands until another well is connected to the water system.   
 
The results of the drilling and testing program for Clearmont Well No. 3, which was drilled as part 
of this project, indicate that the well could yield adequate quantities of water to the Clearmont 
system; however, the quality of water is not better than the existing wells.  The following six water 
supply improvement alternatives for the Town of Clearmont were identified by WESTON and 
EnTech. 
 

Alternative No. 1 – Do Nothing 

 
The Do Nothing Alternative assumes that the Town will continue to operate much as it has since 
the early 1980s.  The two existing water supply wells will provide water for the Town until they 
experience failure.  Although this option is feasible for a period of time, at some point the wells will 
have to be replaced.  No additional capital costs will be incurred by the Town in the immediate 
future if the Do Nothing option is selected.  However, if the option is chosen, it is recommended 
that the Town set money aside in a sinking fund for infrastructure replacement to ease the future 
shock of increased water rates when future improvements are finally implemented. 
 

Alternative No. 2 – Connect Clearmont Well No. 3  
 
The proposed conceptual design for completion of Clearmont Well No. 3 includes constructing the 
infrastructure necessary to incorporate the new well as an integral part of the Clearmont water 
system.  The conceptual design related to utilizing water from Clearmont Well No. 3 includes the 
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following components: (1) developing the well site; (2) equipping the well with a pitless unit and 
permanent pumping equipment; (3) installing a pump panel with electrical components and pump 
controls, and flow meter; and (4) connecting the well to the existing 10-inch transmission line at 
the pump control building with a new dedicated 4-inch transmission line. 

 

Alternative No. 3 – Groundwater Treatment System 
 
This alternative proposes a new treatment plant that would treat the groundwater supplied by the 
Town’s wells in order to improve water quality.  A portion of the groundwater could be treated and 
then mixed with untreated groundwater at a ratio that would provide water acceptable for domestic 
consumption and lawn and garden irrigation.  Three methods of treating the water were evaluated 
and are discussed in the following sub-alternative sections.   This alternative assumes that 
Clearmont Well No. 3 would be purchased and connected as part of each of the three Alternative 
No. 3 options discussed below.   

 

Alternative No. 3A - Groundwater Treatment Using Reverse Osmosis 

 
This sub-alternative would treat groundwater using a reverse osmosis (RO) system housed within 
a new building to be constructed adjacent to the Town’s existing chlorination building.  Pre-
treatment of the groundwater would be required, and would involve pre-chlorination followed by 
pre-filtration.  These pre-treatment steps would both be performed for the purpose of removing 
iron, which otherwise could clog the membranes and lead to the growth of iron bacteria.  Pre-
treatment would be followed by carbon filtration in order to remove any chlorine or associated 
chlorinated by-products from the water being treated.  RO would then be accomplished via use of 
high-pressure membranes, which would produce water that would be essentially devoid of any 
constituents.  The finished water would be mixed with untreated groundwater to produce water of 
acceptable quality, followed by post-chlorination to provide for disinfection and a chlorine residual.   
 

Alternative No. 3B - Groundwater Treatment Using Nanofiltration 
 
This sub-alternative would treat groundwater produced from the Town’s wells using nanofiltration 
technology.  Under this alternative, groundwater would first be treated in an “acid bath” to 
precipitate constituents.  A pre-filtering step would then be implemented in order to remove 
carbonates and bicarbonates from the water and followed by nanofiltration.  Nanofiltration is 
similar to RO in that it filters out microconstituents; however, the degree to which filtration occurs 
with this technology is less stringent than RO.  The finished water could then be mixed with 
untreated groundwater to produce water of acceptable quality.  However, since nanofiltration 
allows more constituents to remain in the treated water, there is less need to blend in the 
nanofilatration alternative than in the RO alternative.  Nanofiltration would be followed by post-
chlorination to provide for disinfection and a chlorine residual.  As with Alternative 3A, this 
alternative would require construction of a new building to be located adjacent to the Town’s 

existing control and chlorination building.  
 

Alternative No. 3C - Groundwater Treatment Using Ion Exchange 

 
This sub-alternative would treat groundwater using ion exchange, a technology which is similar to 
the ion exchange performed with conventional home water softeners.  However, in lieu of 
exchanging sodium ions for calcium ions, as is the case for conventional home water softeners, 
this application would use a “fixed bed” system that exchanges hydrogen ions for sodium ions.  
The technology is no longer readily available and was not considered further in this study. 
   

Alternative No. 4 – Water Treatment at Point of Use 

 
This alternative proposes treating the Town’s water at each individual connection via point-of-use 
RO units installed within each residence or business.  Typically, units such as these are installed 
on faucets located within the home that provide water for drinking and cooking, such as kitchen 
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faucets.  They are typically maintained by private companies who supply these units, or by the 
homeowners themselves.   
 
Due to the high cost of treatment, point-of-use RO units are not normally utilized for washing, 
flushing toilets, or outside irrigation.  Waste brine solution is proposed to flow down the drain and 
into the Town’s sewer system, eventually making its way to the Town’s sewage lagoons.  It has 
been reported that several point-of-use RO units are now in use by residents in the Town. 
 

Alternative No. 5 - Surface Water Treatment Plant 

 
This alternative proposes constructing a new surface water treatment plant, which would draw 
water from Clear Creek for treatment.  For purposes of this evaluation, it is proposed that this 
surface water treatment plant be a filtration system preceded by coagulation injection to aid in the 
filtration process, similar to ones utilized by surrounding towns and cities that treat surface water, 
such as Buffalo, Dayton, Ranchester and Sheridan.  A treatment system such as this would prove 
ineffective for use with the Town’s well water, because the ions present in the well water are not 
removed with this type of process. 
 
Under this alternative, it is assumed that the Town’s entire supply would be provided with the new 
water treatment plant, as opposed to attempting to blend it with well water, as proposed under the 
groundwater treatment alternatives.  While the groundwater treatment alternatives discussed 
previously would produce water with very low TDS concentrations, that would not be the case with 
the surface water treatment plant, in which constituents would still be present – just not at 
concentrations that would prove undesirable for use.  As a result, blending the water from the 
surface water treatment plant with the Town wells could prove difficult, thus blending is not 
considered a viable option under this alternative. 
 
Because the Town currently owns no surface water rights on Clear Creek, it would be necessary 
to procure a water supply.  It is assumed that junior direct flow rights could be obtained merely by 
filing the necessary forms with the State Engineer’s Office.  These junior rights, while presumed to 
allow legal diversion of Clear Creek water into the new treatment system during the non-irrigation 
season, would not be available for use during the irrigation season due to their low priority.  As 
opposed to attempting to purchase existing senior direct flow rights on Clear Creek and changing 
their existing point of diversion to the proposed new diversion structure, this alternative assumes 
that storage water rights would instead be purchased for use out of Lake DeSmet Reservoir and 
conveyed downstream via Piney Creek and Clear Creek to the Town, thus ensuring water 
availability year-round.  
 

Alternative No. 6 – Create a Town-Wide Raw Water Irrigation System 
 

This alternative involves creating a raw water irrigation system that would serve the entire town, 
with the raw water source from the Pratt Ferris #2 Ditch.  Per Town officials, there are currently 
approximately 17 pumps installed that pump ditch water to serve various properties within the 
Town.  Under this alternative, water would be taken from the Pratt Ferris #2 Ditch at a point south 
of the Town and pumped into a network of irrigation mains and service lines installed throughout 
the Town.  The Town, as one of the current users of ditch water for irrigating its park, has an 
already-established payment and water right for this use which could conceivably be expanded to 
provide for a Town-wide irrigation system.   
 

PREFERRED ALTERNATIVE 
 
A conceptual design of each of the alternatives discussed above, along with preliminary cost 
estimates, were presented in a technical memorandum to representatives of the Town and the 
WWDC in a meeting between the Town, WWDC, WESTON, and EnTech that was held in 
Clearmont on March 26, 2018.  When presented with the advantages and disadvantages of the 
alternatives, as well as cost estimates, the Town gave consideration to several alternatives.  
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Connecting Well No. 3, advocating point-of-use treatment, and creating a town-wide raw water 
irrigation system were all identified as alternatives possibly warranting further pursuit.  Ultimately, 
however, the Town decided to pursue Alternative No. 3B - Groundwater Treatment Using 
Nanofiltration as its preferred alternative.  Consequently, a conceptual layout and a detailed cost 
estimate was developed for this alternative. 
 
 
Figure ES-2 provides a preliminary plan for the nanofiltration plant that will treat the Town’s well 
water before sending it to the existing disinfection building and water storage tank.  The prospect 
of handling the waste brine from the treatment system was studied in more depth as well.  For the 
projected maximum daily demand of 57,800 gpd, it is estimated that roughly 14,450 gallons of 
brine would be produced in the nanofiltration process.  The Town’s lagoons could likely accept the 
volume of brine generated, but because of the current unknowns regarding the exact chemical 
makeup of the brine and the effect it would have on the chemistry of the sewage lagoons, it 
appears prudent at this stage of planning to include an evaporation pond near Well No. 3 for 
handling the brine.  Because an access easement for Sheridan County’s property near Well No. 3 
would have been required to connect Well No. 3 as a minimum, purchasing the entire lot from the 
County and using the remaining space within it for an evaporation pond, with an overflow 
connected to the Town’s sewer, is included in this preliminary design. 
 
The estimated capital cost for the purchase and connection of Well No. 3 and for the nanofiltration 
plant is $1,844,536.  The costs are presented in Table ES-1.  The annual O&M costs for operation 
of the wells and nanofiltration plant is estimated to be $31,422, as expressed in 2020 dollars.  
However, as discussed in the disadvantages for Alternative No. 3B, obtaining O&M services from 
personnel experienced with this type of water treatment plant may prove a challenge in 
Clearmont.  The Town may need to pay a premium for such services, and this could increase the 
overall O&M costs significantly from the estimated amount. 
 
If the Town of Clearmont pursues Alternative 3B – nanofiltration, the increase to the water rates 
will vary from $65.51 per month to $113.55 per month depending upon the funding package that 
can be secured.  Assuming that the existing base monthly water rates are kept in place, the 
residential customers will have estimated monthly bills of between $93.51 and $141.09.   
 
Assuming that there are 80 service connections and the current base monthly charges generate 
$28,800 per year, the Town will need to collect between $34,092 and $79,764 in additional 
revenue from water sales.  The projected annual water demand is 13,682,000 gallons.  At 6,000 
gallons per tap per month included in the monthly service charge, up to 5,760,000 gallons will be 
included in the service charge.  The cost per thousand gallons for the remaining 7,922,000 gallons 
produced each year will be $4.30 per 1,000 gallons to $10.09 per 1,000 gallons depending upon 
funding package.   
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ESTIMATED

ITEM ESTIMATED UNIT 

NO. DESCRIPTION UNIT QUANTITY PRICE TOTAL

1 Mobilization, Bonding, Etc.  (10% of components) Lump Sum 1 $96,538 $96,538

2 Traffic Control Day 20 $150 $3,000

Well Completion

3 Pitless Adaptor Lump Sum 1 $9,500 $9,500

4 Well Disinfection Lump Sum 1 $7,500 $7,500

5 Pump Column, Cable, Transducer LF 900 $55 $49,500

6 Grundfos 150S400-21 Pump & 40 HP Motor Lump Sum 1 $17,500 $17,500

7 3 Phase Electrical Service Lump Sum 1 $42,500 $42,500

8 Disinfection System Lump Sum 1 $15,000 $15,000

9 Electrical Service Lump Sum 1 $15,000 $15,000

10 Pump Controls Lump Sum 1 $12,750 $12,750

11 Access / Road base CY 350 $55 $19,250

12 Fencing LF 200 $42 $8,400

Piping

13 4-Inch C-900 DR- PVC Waterline LF 1100 $35 $38,500

14 4-Inch Gate Valve and Box Each 2 $1,600 $3,200

15 Fire Hydrant Each 1 $5,000 $5,000

16 Guard Post Each 4 $400 $1,600

17 Vault Lump Sum 1 $8,500 $8,500

18 Flow Meter Each 1 $5,000 $5,000

19 Air Relief Valve & Check Valve Each 1 $5,000 $5,000

20 Pipeline Connection Each 1 $3,000 $3,000

21 County Road Crossing Each 1 $1,000 $1,000

22 Surface Reclamation Lump Sum 1 $2,000 $2,000

23 Electrical Control Lump Sum 1 $1,000 $1,000

Clearmont Well Nos. 1 and 2 Meters

24 Vault Lump Sum 2 $7,500 $15,000

25 Flow Meter Each 2 $5,000 $10,000

26 Pipeline Connection Each 2 $3,000 $6,000

Nanofiltration Treatment Plant (not WWDC eligible)

27 Entire Treatment System with Building Lump Sum 1 $391,482 $391,482

Brine Evaporation Pond (not WWDC eligible)

30 2.2 MG Capacity Evaporation Pond Lump Sum 1 $142,000 $142,000

31 Sanitary Sewer Pipe - 8" PVC LF 1,520 $60 $91,200

32 Sanitary Sewer Manhole EA 6 $6,000 $36,000

CONSTRUCTION TOTAL $1,061,920

Preparation of Final Plans and Specifications $106,192

Permitting & Licensing & Mitigation $5,000

Title of Opinion $2,000

ROW Acquisition $45,000

Purchase Well No. 3 (excludes testing costs) $212,895

Construction Cost (From Above) $1,061,920

Construction Engineering Costs (10% of Construction Cost) $106,192

CONSTRUCTION SUBTOTAL $1,168,112

Contingency (15% of Construction Subtotal) $175,217

CONSTRUCTION COST TOTAL $1,343,329

Inflation (5% per year for 2 years) $130,120

TOTAL ESTIMATED PROJECT COST $1,844,536

TABLE ES-1

ALTERNATIVE NO. 3B:  NANOFILTRATION TREATMENT PLANT

CONCEPTUAL-LEVEL PROJECT COST ESTIMATE (2020 DOLLARS)

ES-6


