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EXECUTIVE SUMMARY 
 
The Lander Test Well Level II Study was conducted during 2018 to 2021, the results of 
which are presented in a final report consisting of two volumes.  Volume I presents the 
information, decisions, and field investigations culminating in the decision to pursue 
Level III funding for an alluvial wellfield that will serve as a supplemental water supply 
for the City of Lander (City/Lander).  Volume II presents the results of related water-
supply investigations, beyond those specific to the Level III wellfield construction 
recommendation of Volume I.  
 
Figure ES-1 shows the study area and select features. 
 
Lander Surface Water Supply 
 
The Lander municipal water supply is a direct-flow diversion off the Middle Fork of the 
Popo Agie River (Middle Popo Agie).  The diversion is located 0.5 miles downstream 
from the mouth of Sinks Canyon.  Water from the Middle Popo Agie diversion is 
conveyed 1 mile via pipeline to the Lander water treatment plant (WTP) where the water 
is treated in compliance with the EPA Surface Water Treatment Rule and then conveyed 
northward by pipeline to points of use in the City.  Lander has storage rights in Worthen 
Meadow Reservoir (WMR) located on the forested east side of the Wind River Range 
(i.e. Shoshone National Forest) approximately 10 miles southwest of the WTP.  Storage 
water is typically released from WMR in the late summer, when a portion of the City’s 
direct flow rights falls out of priority with respect to senior irrigation rights. 
 
Study Objective 
 
The objective of the Lander Test Well Level II Study was to identify and evaluate a 
supplemental groundwater supply for Lander.  The supplemental groundwater supply will 
provide the following: 
 

• an emergency groundwater supply that allows the temporary shut-down of the 
WTP in response to facility or diversion failure/repair or to surface water 
quality upsets (e.g. turbidity during spring runoff, forest fire impacts); 

 
• potentially, a reduced risk of water supply deficit caused by late-summer 

priority regulation of surface water diversions; 
 

• a seasonal supplemental water supply to accommodate higher peak demands 
due to overall growth in City water needs; and  

 
• the operational versatility of a temporary alternative to the primary treated 

surface water supply. 
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The Lander Test Well Level II Study was originally scoped to evaluate the Flathead 
Sandstone as a supplemental groundwater supply for Lander as recommended in prior 
WWDC-funded Level I and Level II groundwater studies.  In the Lander area, the 
Flathead Sandstone is a deeply buried and relatively undefined aquifer such that well 
construction, testing, and wellfield development would be expensive, difficult, and 
uncertain. 
 
Study Approach and Results Summary 
 
The Level II Study did not proceed directly into a field investigation of the Flathead 
Sandstone, but instead “took a step back” by first defining the City’s water demand, 
surface water supply capabilities, and all available groundwater resources potentially 
capable of satisfying the City’s supplemental groundwater supply criteria.  Based on this 
initial work, the City and WWDC authorized a field investigation of the alluvial aquifer 
in the vicinity of the WTP.   
 
As a result of the field investigation, four production wells (PW-1 through PW-4) were 
installed in the alluvial aquifer on State-owned property immediately northeast of the 
Lander water treatment plant and west of the Middle Popo Agie River (Figure ES-2).  A 
conceptual design and cost estimate were developed for a 4-well wellfield with a short-
duration (i.e. 5 to 30 days) production capacity of approximately 1,500 gallons per 
minute (gpm) or 2.16 million gallons per day (mgd).   
 
Water Demand and Supply Criteria (Volume I, Sections 1 and 2) 
 
An accounting of Lander’s water demands and supply capabilities was used to define the 
production requirements of a supplemental groundwater supply. 
 
Demand Basics 
 
The following are demand characteristics currently experienced by the Lander surface 
water supply.   
 

• Emergency (bare-bones) demand: 500 gpm (0.72 mgd) 
• Low demand day: 640 gpm (0.92 mgd) 
• Average demand over 6-month period in winter: 720 gpm (1.03 mgd) 
• Average demand day in summer: 2,150 gpm (3.1 mgd) 
• Average demand over 1-week peak period in summer: 3,120 gpm (4.5 mgd) 
• Future demand and need for supplemental supply: uncertain, but anything will 

help 
• Priority regulation deficit (without Worthen Meadow Reservoir): up to 4.92 

cubic feet per second (2,200 gpm, 3.1 mgd) for up to 8 weeks in late summer 
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Water Quality Interruptions  
 
Seasonal spring runoff causes short-term turbidity and water chemistry "interruptions" at 
the WTP.  In most instances, WTP operators need a few days to adjust the water 
treatment process in response to spring runoff events.  Planning for a water supply 
interruption of up to 3 days in May was deemed reasonable. 
 
Average day demand in May:  965 gpm (1.4 mgd) for up to 3 days 
 
Scheduled Repair and Maintenance of Water Treatment Plant 
 
The City would like to be able to take the WTP off-line for brief periods, as needed, to 
conduct repair and maintenance.  WTP repair and maintenance could be scheduled to 
occur during low demand periods in the winter months (November-April).  A reasonable 
duration for the WTP to be off-line during this period is up to 2 weeks.  
 
Average daily demand during November–April: 720 gpm (1.03 mgd) for up to 2 weeks   
 
Emergency Supply 
 
In the event of an unscheduled/unanticipated interruption of WTP operation (e.g. 
equipment or diversion structure failure, upriver contamination event), a groundwater 
supply should be capable of providing, at least, the low day demand for up to two weeks.  
The need for emergency water use restrictions would depend on when the interruption 
occurs.  For example, use restrictions may be needed if the WTP operation interruption 
occurred during the high demand summer months.    
 
Low day demand: 640 gpm (0.92 mgd) for 2 weeks 
 
Priority Regulation Supply 
 
The City’s surface water diversion rights with sufficient seniority to avoid priority 
regulation are commonly inadequate to meet full municipal demands in late summer.  
Releases from Worthen Meadow Reservoir have historically been used to supplement in-
priority direct flow rights as necessary during such periods.  Groundwater supplies could 
potentially help meet these demands, supporting alternative uses of WMR, or partially 
replacing the WMR supply in case of a severe drought or other reservoir-supply issues.  
Water rights on the Middle Popo Agie are administered by the Wyoming State 
Engineer’s Office.  
 
The peak-day demand for 2010-2018 was 7.6 cfs, on August 9, 2013.  Thus, to 
consistently remain within senior direct-flow rights of 2.68 cfs, with no reductions in 
supply, a supplemental source of 4.92 cfs (2,200 gpm) is needed.  (That source is 
currently WMR.) 
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This would only be required on a short-term basis.  The cumulative direct-flow deficit 
over a full period of priority regulation (e.g. Aug 6-Sept 16 in 2013) would reflect the 
lesser day-to-day average diversion of 4.93 cfs, for an average deficit of 1.75 cfs (i.e. 784 
gpm; 145 ac-ft, total volume at the point of diversion).  The period of regulation varies 
from year-to-year, and in some years the WTP diversion never comes under priority 
regulation.  Thus, a groundwater supply fully substituting for WMR would have to be 
capable of instantaneous production of the full 2,200 gpm deficit, and capable of a six- to 
eight-week average production on the order of 784 gpm. 
 
Supplemental Supply to Accommodate Growth 
 
The most important aspect of the City demand profile is the peak use in summer.  Even 
an additional water supply intended to serve permanent, long-term growth in demand 
need only be available to meet the summer peak.  This potential demand is well suited to 
development of a potentially limited groundwater reservoir in that a wellfield could be 
pumped aggressively for a limited period, then allowed to recover aquifer water levels 
during an extended period of non-use. 
 
Water Treatment Plant Capacity 
 
The highest demonstrated daily production from the WTP was approximately 6.78 mgd 
over six consecutive days in June 2014.  This production rate was not due to consumer 
demand, but rather to a chemical process event at the WTP that required additional 
production for fire protection.  Although not related to routine demand, it does 
demonstrate the occasional need to produce more water from the WTP.     
 
The design capacity of the WTP is 8.0 mgd.  Based on the demand parameters developed 
above, WTP capacity is adequate to satisfy current water demands. 
 
Summary of Groundwater Production Goals 
 
A groundwater supply capable of providing approximately 1,000 gpm (1.44 mgd) 
continuously over a 2-week period would accommodate most of the supply enhancement 
contingencies described above.  Sustainable groundwater production on the order of 500 
to 800 gpm over a 6-week period could be of significant benefit to filling the direct-flow 
deficit during priority regulation and could augment available supplies to accommodate 
future growth in overall demand.  
 
Worthen Meadow Reservoir (Volume I, Section 1) 
 
In practice, Lander has met all direct-flow rights deficits at the WTP diversion through 
release of water stored in priority in Worthen Meadow Reservoir.  As part of the 
evaluation of the Lander municipal water supply, a preliminary model of the operation of 
Worthen Meadow Reservoir was developed.  That model indicated that WMR is capable 
of meeting direct-flow diversion deficits for the foreseeable future if operated for that 
purpose, even with a considerable allowance for conveyance loss.   
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Thus, the use for supplemental groundwater during periods of priority regulation is 
largely a function of City decisions on the management priorities for WMR and of the 
state’s administration of water rights on the Middle Popo Agie. 
 
Groundwater Resource Review (Volume I, Section 1) 
 
With demand and supply parameters established, the study continued with a 
comprehensive review of previous groundwater resource studies in the Lander area.  The 
groundwater development potential of bedrock aquifers in the Middle Popo Agie River 
drainage was assessed for the Nugget Sandstone, Tensleep Sandstone, Madison 
Limestone, and Flathead Sandstone, as well as that of the alluvial aquifer of the Middle 
Popo Agie valley.  The availability of aquifer productivity and water-quality data varies 
widely for these aquifers, but was deemed sufficient to establish relative potential for 
meeting the established demand criteria in a robust and cost-effective manner.   
 
Based on this screening-level evaluation, the alluvial aquifer in the Middle Popo Agie 
drainage was judged to have the best potential for full-scale development and the lowest 
costs for additional investigation.  The proximity of a 40-acre parcel of State property just 
north and northeast of the WTP facilitated execution of a drilling and testing program to 
evaluate the alluvial aquifer. 
 
Alluvial Aquifer (Volume I, Section 2) 
 
Figure ES-3 shows the “footprint” of alluvial deposits in the Middle Popo Agie drainage 
in the study area.  In 2019, five test borings (TB-1 through TB-5) were drilled in the 
alluvial aquifer at the State property to define the hydrogeology and determine if the 
aquifer was suitable as a supplemental municipal water supply (Figure ES-2).  In the area 
of the test borings, the thickness of the alluvial deposit ranges from 59 to 85 feet and 
consists of unconsolidated silt, sand, gravel, cobbles, and boulders.  Depth-to-water 
varies seasonally, but in the summer months ranges from 4 to 16 feet.  In this area, the 
saturated thickness of the alluvial aquifer ranges from 47 to 81 feet.  The general 
subsurface geometry of alluvial deposits in the vicinity of the State property is shown 
schematically in Figure ES-4.  
 
Pump tests at the test borings indicated that well yield and aquifer transmissivity at 
selected borings is likely suitable for the intended use.   
 
Test Wells (Volume I, Section 3) 
 
In 2020, four production-sized (i.e. 8-inch diameter) test wells, PW-1 through PW-4, 
were installed on the State property.  Figure ES-5 is a cross-section that illustrates test 
well completion and the alluvial thickness encountered at these wells.   
 
The test wells were completed to Public Water Supply standards in compliance with 
WDEQ Permit to Construct No. 20-180.  Each test well was subject to a 6-hour pump test 
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at rates ranging from 350 to 500 gpm.  A 14-day pump test was conducted at PW-2 with 
drawdown and recovery data collected from multiple observation wells.  Pump test 
analysis of drawdown during wellfield operation scenarios indicate well yields ranging 
from 200 to 500 gpm and a total short-term wellfield yield of approximately 1,500 gpm.  
 
Water quality analyses from the test wells demonstrate that the groundwater is fully 
compliant as a Public Water Supply for municipal use and will not require treatment 
other than chlorination for disinfection (Table ES-1) 
 
Groundwater production and water quality from the test wells completed in the alluvial 
aquifer satisfies all of the criteria for a supplemental groundwater supply described 
above. 
 
Conceptual Wellfield Design (Volume I, Section 3) 
 
Figure ES-6 shows existing and proposed infrastructure for the conceptual 4-well 
wellfield on State property.  Groundwater from the four test (production) wells installed 
during this study will be piped to a central well building where the combined production 
will be chlorinated and then piped into the existing 24-inch transmission line that flows to 
the nearby City water storage tank and then on into the City distribution system. 
 
The central well building will be located south of the in/out tank lines and designed to 
accommodate four production wells and two additional wells (six wells total) if the 
realized productivity of the alluvial aquifer is found to be adequate to support more 
withdrawal.  The central well building will house groundwater disinfection (sodium 
hypochlorite) equipment and will have SCADA and backup power supply.  
 
Wellfield Cost Estimate (Volume I, Section 3) 
 
The estimated cost of construction of the proposed infrastructure, engineering, and 
miscellaneous items for the conceptual 4-well wellfield is $1,314,000 as shown in Table 
ES-2.  Assuming WWDC 66% grant funding for a Level III construction project and a 
State Revolving Fund loan for the remaining 33% of the total project cost, the estimated 
annual cost to the City (i.e. debt service and wellfield O&M) was estimated at 
approximately $43,000 and the additional monthly service cost to a water customer is 
estimated at approximately $1.21 as shown in Table ES-3. 
 
Wellfield Operation and Management (Volume I, Section 3) 
 
Recommendations:  
  

• Monitor seasonal and pumping water levels in production wells (e.g. via 
SCADA logging); 

 
• Coordinate wellfield use to periods of maximum saturated thickness of aquifer 

if there is scheduling flexibility; 
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• Make periodic calculations of well specific capacity for comparison over time; 

 
• Note changes in local irrigation practices with respect to potential impact on 

 aquifer recharge rates and timing; and 
 

• Provide wellhead protection measures (e.g. enclosures and/or fencing around 
each well). 

 
Level III Project Application and Approval 
 
In the fall of 2020, the City submitted a Level III project application for the construction 
of the proposed wellfield.  That application was approved by the WWDC and funded by 
the 2021 Legislature. 
 
Municipal Well Permits and Water Rights (Volume II) 
 
As part of this Level II Study, the four test wells that will comprise the wellfield have 
been granted municipal use groundwater permits by the Wyoming State Engineer’s 
Office (SEO).  Those permits allow a maximum well production rate of 500 gpm with the 
annual volume from each well limited to 132.5 acre-ft.  The 500 gpm value reflects 
uncertainty in the final design recommendations to be developed under the Level III 
construction project, but was selected to be large enough to accommodate the highest 
potential.  Upon completion of the wellfield, a formal adjudication will be conducted by 
the SEO and the water right may be adjusted downward to conform with the actual 
production capacities installed. 
 
The 132.5 acre-ft value is 60 days of production at 500 gpm, reflecting the intended use 
of these wells as an emergency or temporary municipal water supply.  If that volume 
proves to be insufficient to meet demands and the wellfield demonstrates the capability to 
be produced for longer periods of time, an appropriate enlargement of the permits can be 
requested for SEO consideration. 
 
As permitted by the SEO, use of the four wells of the wellfield is constrained only by the 
discharge rate and volumetric limitations cited above.  The potential impacts of wellfield 
pumping on existing water rights fall into two categories: 1) impact on water levels in 
neighboring domestic wells; and 2) impact on the flows of the Middle Fork Popo Agie.  
Analysis of the former indicates that the drawdown impacts at neighboring wells will be 
relatively small, i.e. insufficient to support priority regulation where existing users having 
developed adequate wells to obtain the groundwater to which they are entitled.    
 
Groundwater – River Water Interaction in Vicinity of Wellfield 
 
Fundamental water mass balance requires that alluvial aquifer production from the 
wellfield will produce a commensurate depletion of the local hydrologic system, however 
attenuated in time and space.  Pump test and water quality data from groundwater 
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monitoring wells installed along the west edge of the river (MW #1 and MW #2, Figure 
ES-2) and test wells located further west at the wellfield indicate that the hydraulic 
connection between the wellfield and the adjacent reach of the Middle Fork Popo Agie is 
quite limited.  Production at the wellfield will have very little impact on the river through 
that reach, simply due to the geometry and lithology of the alluvial aquifer. 
 
As depicted on Figure ES-4, the wellfield will extract groundwater from a relatively wide 
and deep portion of the alluvial aquifer.  Groundwater produced by the wellfield and 
piped to the City would otherwise have continued northward, moving through the aquifer 
to eventually discharge as baseflow to the Middle Popo Agie River.  That discharge 
likely occurs over an extended reach of the river, perhaps concentrated where the alluvial 
aquifer is relatively narrow two miles downriver of the wellfield as shown on Figure ES-
7.  Similarly, that discharge is likely greatly attenuated temporally, basically being 
“smeared out” over months, perhaps years, as the alluvial aquifer and the river adjust to 
the local gradients altered by wellfield production. 
 
Monitor Wells at Water Treatment Plant (Volume II) 
 
As part of this Level II Study, two other test wells, PW-5 and PW-6, were installed at the 
WTP in 2020 (Figure ES-2).  Short-duration testing indicated production from these 
wells is on the order of 350 to 450 gpm.  These wells are not part of the currently-planned 
wellfield and their water rights have been converted to “Monitor” status.   
 
However, these two wells were designed, constructed, and tested in the same manner as 
the four wells on the State property to the northeast.  They are fully compliant with DEQ 
and SEO construction standards for municipal-supply wells (e.g. per DEQ Permit to 
Construct 20-180).  Their current monitor well status provides for their continued legal 
existence and opportunity for long-term measurement of groundwater levels at the WTP 
site.  They will require re-permitting for municipal use if and when the City decides to 
incorporate the wells into the City water system 
 
Additional Water Supply Topics and Field Investigations (Volume II) 
 
In the course of the Level II Study, additional water supply topics and field investigations 
were performed that are useful to the understanding and development of alluvial 
groundwater along the Middle Popo Agie River.  These topics and investigations are 
described below. 
 
Impact to Water Quality in the Distribution System  
 
A cursory study was conducted to address the concern that potential water quality 
disruptions in the City water distribution system may occur as a result of periodically 
switching between WTP surface water and wellfield groundwater.  In June 2020, water 
samples and field parameter data were collected at four potential “sensitive sites” in the 
distribution system as identified by the City. 
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Primary findings are listed below. 
 

• Treated surface water and distribution system sample chemistry is slightly 
corrosive and undersaturated with respect to calcium carbonate.  At this 
time of year (June), the total dissolved solids (TDS) concentration was 
approximately 51 mg/L. 

 
• Despite surface water’s corrosive tendency, evidence indicates this has not 

led to leaching metals from distribution system piping. 
 

• Biofilm has likely formed a protective coating on the inner walls of 
distribution system piping. 

 
• Biofilm disruption typically takes months to years and would not likely 

occur during temporary changes (i.e. days to weeks) in water supply. 
 

• Alluvial groundwater is not corrosive, but rather will tend to produce a 
calcium carbonate scale (i.e. supersaturated with respect to calcium 
carbonate) that can provide a protective coating on the inner surface 
piping (i.e. approximate TDS concentration of 348 mg/L).  However, 
based on the intermittent and short-duration use of groundwater, it is 
unlikely that groundwater will cause significant scaling in the distribution 
system.  

 
• There is low potential for water quality impacts within the distribution 

system when intermittently switching back and forth between surface 
water and groundwater sources. 

 
• No additional treatment of groundwater (i.e. beyond chlorination) is 

necessary. 
  

• Using a chemical speciation model, a 50/50 mix of surface water and 
groundwater did not show any precipitation of minerals. 

 
The finding of a low potential for water quality impacts from intermittently switching 
between surface water and groundwater is supported further by the fact that the 
distribution system already experiences significant annual variations in the surface water 
chemistry without apparent water quality issues.   
 
Wellhead and Aquifer Protection 
 
Wellhead protection (security and potential contamination) should be part of wellfield 
design and construction.  The proposed wellfield is well located with respect to aquifer 
protection in that the recharge area is largely undeveloped, and much of it is either in 
public ownership or under an agricultural conservation easement. 
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Lander Well No. 1 
 
A 1942 well reported to have flowed 550 gpm from the Tensleep Formation was 
investigated for potential periodic augmentation of the Lander municipal water supply 
(Figure ES-1).  While the well remains open to a depth of 3,196 feet, the casing has 
deteriorated such that leakage prevents capture of the original shut-in pressure and thus, 
restoration of the original flow.  Further evaluation steps and possible rehabilitation were 
briefly investigated. 
 
Ranney Collector Wells 
 
An initial analysis of development of the alluvial aquifer using a Ranney Collector Well 
(i.e. a central cassion with radiating horizontal laterals into the aquifer) concluded that the 
construction of conventional vertical wells would be more cost effective.  A cursory 
investigation of the potential for use of this technology to further develop the alluvial 
aquifer northeast of Lander found fair potential and outlined basic steps for further 
investigation should interest develop in the future. 
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Figure ES-5 - Test Well Completion Diagrams
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Table  ES-1 -  Water Quality Data From Test Wells (PW), Test Boring (TB), and Middle Popo Agie River.  Lander Test Well Level II Study

Drinking
PW-2 PW-2 Middle Popo Water

TB-4 PW-1 PW-2 PW-3 PW-4 14-day Test 14-day Test Agie - City Standard
4-day Test 6-hour Test 6-hour Test 6-hour Test 6-hour Test Midpoint End of Test Diversion 1º or 2º

Aquifer Alluvial Alluvial Alluvial Alluvial Alluvial Alluvial Alluvial River Water 
Sample Date 12/14/19 08/21/20 08/31/20 09/01/20 09/04/20 09/22/20 09/29/20 08/29/18

Parameter, mg/L or as noted
Calcium 66 57 58 55 61 58 57 9
Magnesium 20 17 18 18 17 18 19 3
Sodium 4 3 4 4 6 4 4 2
Potassium 2 1 2 2 2 2 2 <1
Bicarbonate 225 250 229 238 204 228 209 45
Carbonate <5
Chloride 2 < 1 1 1 3 1 1 <1 250
Sulfate 59 15 28 31 73 36 39 1 250
Nitrate, as N 0.44 0.32 0.47 0.46 0.57 0.42 0.03 10
Fluoride 0.3 0.3 0.3 0.3 0.2 0.3 4.0
Silica 15.5 N.M. 16.1 15.9 15.3 16.0

Total Organic Carbon 1.9 2.7 2.4 2.4 2.5

Total Dissolved Solids, sum 380 344 357 366 382 347 348 60 500
Total Dissolved Solids, 180º 290 231 244 256 289 254 243
Conductivity (field), μS 387 387 406 396 395
pH, standard units (lab) 7.72 7.75 7.70 7.99 7.66 7.79 7.83 7.8 6.5 - 8.5
pH, standard units (field) 7.73 7.64 7.83 7.70 7.63 7.69
Temperature, deg F (field) 49.1 49.6 49.3 50.0 50.5 49 49.3
Dissolved Oxygen, mg/L 8.6
Hardness, as CaCO3 247 212 219 211 222 219 220 35
   Hardness classification Very Hard Very Hard Very Hard Very Hard Very Hard Very Hard Very Hard Soft

Trace Metals
   Iron <0.08 < 0.03 <0.03 0.3
   Manganese <0.01 <0.01
   Arsenic <0.001 <0.0002
   Selenium <0.001 <0.001
   Zinc <0.01 <0.01 5
   Uranium 0.0033 0.0019 0.0023 <0.0003 0.030

Radionuclides
  Gross Alpha, pCi/L 0.1 0.07 4.7 15
  Radium 226, pCi/L 0.6 0.3 0.3 5
  Radium 228, pCi/L 0.5 3.5 1.0
  Radium 226 + 228, pCi/L 0.9 3.8 1.2 5

Cation/Anion Balance, % 0.39 0.46 3.51 -2.36

Microbiological
  Bacteria, Total Coliform Absent Absent Absent
  Bacteria, E-coli Coliform Absent Absent Absent
  Heterotrophic Plate Count 22.3 20.2
  Bacteria, Iron related, CFU/ml 35,000 9,000 35,000 9,000 2,200 500 500

Miscellaneous
  Odor, T.O.N. 1 3
  Turbidity, NTU <0.5 <0.5
  Acidity, as CaCO3 -88 -185
  Langelier Corrosivity Index 0.4 0.4

Non-Detects (ND) ND
  All unlisted trace metals ND ND
  Volatiles ND ND*
  Semi-Volatiles ND ND
  Pesticides ND ND
  Herbicides ND ND
  Synthetic Organics ND ND

* Chloroform was detected at 0.92 μg/L (detection limit is 0.50 μg/l).  Chloroform is not a regulated compound.  The source
of chloroform is not readily apparent by field sampling equipment/methods or by the laboratory.  



Table ES-2 -  Construction Cost Estimate for 4-Well Wellfield, Lander Test Well Level II Study

25-Aug-20
Item Unit Cost/ Unit Quantity Total Cost

1 Prepare Final Design and Specs (10% of 7) $92,332
2 Permitting and Mitigation $5,000
3 Title Opinion $5,000
4 Acquisition of Access and ROW $5,000
5 Pre-Construction Costs (Subtotal #1) $107,332

6 Cost of Project Components
Mobilization and Bonds (Subtotal of Below 
Components x 10%) L.S. 10% 1 $84,000
Submersible Pump and Equipment L.S. $20,000 4 $80,000
Pitless Unit L.S. $10,000 4 $40,000
6" Inch Watermain L.F. $50 950 $47,500
12" Inch Watermain L.F. $70 50 $3,500
Highway Bore, 6" HDPE LF $125 150 $18,750
Connection to Transmission Line L.S. $10,000 1 $10,000
Revegetation L.S. $2,000 1 $2,000
Central Well Building SF $700 648 $453,600
SCADA L.S. $45,000 1 $45,000
Electrical Power Supply to Well Building L.S. $40,000 1 $40,000
Power to Wells L.S. $20,000 1 $20,000
Backup Power Supply L.S. $35,000 1 $35,000
Subtotal $879,350
Unlisted Items (5% of Subtotal) L.S. 5% 1 $43,968

7 Total Component Cost (Subtotal #2) $923,318
8 Construction Engineering Costs (10% of 7) $92,332
9 Components and Engineering Costs (Subtotal #3) $1,015,649

10 Contingency (15% of 9) $152,347
11 CONSTRUCTION TOTAL COST (Subtotal #4) $1,167,997
12 Total Project Cost (Subtotal #1 + Subtotal #4) $1,275,328
13 3% Inflation Rate YR 3 3% $38,260

Total $1,313,588
14 Rounded Total Cost Including Inflation $1,314,000
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Table ES-3 -  Financing and Annual Cost Summary for 4-Well Wellfield; Lander Test Well Level II Study

4-Well Wellfield on State Property
67% WWDC Grant

SRF Loan
GRANTS AND LOANS

A ROUNDED PROJECT COST ESTIMATE
1 Conceptual Construction Cost 1,314,000$                                                    

B GRANTS
1 Total of WWDC Grant Eligible Items 1,314,000$                                                    
2 WWDC Grant (67% of B1) 880,380$                                                       
3 Amount Left to Fund 433,620$                                                       

4 SRF Grant (0% Loan Forgiveness) -$                                                                   
5 Grant Total (B2+B4) 880,380$                                                       

C SPONSOR (Cash)
1 Sponsor Contribution -$                                                                   

D. LOANS
1 Loan Amount (A1-B5-C1) 433,620$                                                       

E. ANNUAL LOAN PAYMENTS

1 SRF Loan
Assumes no principal forgiveness SRF interest 2.50%

n, years 20 27,815

F. O&M COSTS  - ANNUAL COST OVER 20 YEAR PERIOD (2019 Dollars) 15,600$                                                         
Total O&M 15,600$                                                         

G. TOTAL ANNUAL COST (E + F ) 43,415

ADDITIONAL MONTHLY SERVICE FEE
Monthly Service Charge Increase number of service taps 3000 1.21$                                                             
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