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1.0 INTRODUCTION 
 
The Town of Manville, located approximately 9 miles west of Lusk in Niobrara County, has had 
a municipal water system operating since 1910, and currently serves a population of 
approximately 100 citizens.  The town obtains its water supply from three ground water wells 
that pump from the fracture porosity of the Arikaree Formation at a depth between 185 and 200 
feet below ground level.  On August 03, 2006, the Environmental Protection Agency (EPA) 
issued the Town a “Maximum Contaminant Level Violation for Uranium”.  The letter in part 
stated the following:  
 

“A review of the radionuclide sampling record for your water system shows that 
the maximum contaminant level for Uranium was violated from the December 12, 
2004 composite sample. The sample result was 0.0352 mg/L while the maximum 
contaminant level for uranium is 0.03 mg/L”. 

 
Based upon the requirements of the EPA to bring the water supply of Manville into compliance 
for uranium and the Wyoming Water Development Commission’s (WWDC’s) requirements for 
completing a Level II study, the purpose of this project is two-fold.  The first objective is to 
explore the extent of uranium contamination throughout the sources of water in the area and 
propose methods to obtain uncontaminated drinking water; and the second is to review the 
existing water system and present system upgrades.  
 
The Level II study evaluates options to bring the water system into compliance with EPA 
regulations for the uranium violation including developing a regional water system, finding a new 
source of water, and treatment.  Three types of treatment were evaluated which included ion 
exchange, reverse osmosis and point of use/point of entry (POU/POE).   
 
Key components of the water system evaluation included mapping the existing system in a GIS 
format and running a hydraulic analysis on the system.  As part of the evaluation, the current 
system’s serviceability, condition and the Town’s fire suppression capabilities were also 
determined.  System upgrades, a maintenance and replacement schedule, and design and cost 
estimates were then developed.   
 
An economic analysis of the Town’s water system budget was conducted.  Recommendations 
related to the annual financial commitments and increases to the monthly water rates necessary 
to retire construction debt and meet operation and maintenance costs for the water supply 
alternatives has been proposed.  In addition, the Town adopted a tiered water rate structure in 
July 2008 to make the system financially self-sufficient and promote water conservation.  
 
2.0  POPULATION AND WATER PROJECTIONS 
 
Projections for future water usage and demands are typically based upon population trends 
projected over a period of time.  For the purpose of this study, a planning period of 25 years was 
used.  Assuming that any improvements recommended by this study were constructed in 2009, 
the design year used is 2034. 
 
Manville’s population in 2000 was 101 based upon the US Census Bureau.  Historically the 
population declined between 1920 and 1970, however has increased slightly from 92 to 101 
between 1970 and 2000.  Population estimates between 2001 and 2006 show that the 
population of Manville is fairly steady. To determine population projections, information from the 
Wyoming Department of Administration and Information – Economic Analysis Division, which is 
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developed from U.S. Census data, was obtained.  Projected populations between 2000 and 
2020 show a declining population at a rate of 0.74% per year.   
 
Population for the design year 2034 is projected to be approximately 76.  Since the population 
of Manville is projected to decline over the planning period, it is important to ensure that water 
demand for the current higher population be considered.  Therefore, a design population of 98 
was selected.   
 
Historical water use for the Town was determined by reviewing well production records since 
1999 when flow meters on each of the Town’s three (3) municipal wells were installed.  The 
Town does not currently have individual water meters on each service so actual water 
consumption is unknown.  Meters are currently being installed (as part of a separate project) 
and should be complete in August 2008 after the completion of this Level II Study.   
 
The average annual water production in Manville is 28.9 million gallons (MG) and the maximum 
month for water production is July which averages 5.55 MG.  The design factors used in this 
study are summarized in Table 1. 
 

Table 1 
Design Water Demand Factors 

No. Item Average Value (2000-2006) 
1 Population Served 98 
2 Average Annual Per Capita Demand 811 gpcd 
3 Average Annual Daily Demand  79,479 gal 
4 Average Annual Daily Demand 0.079 mgd 
5 Average Annual Daily Demand 55 gpm 
6 Maximum Annual Daily Demand 297,332 gal 
7 Maximum Annual Daily Demand 0.297 mgd 
8 Maximum Annual Daily Demand 206 gpm 
9 Ratio Maximum Daily / Ave. Day 3.75 

10 Average Per Capita Demand -  Domestic and 
Irrigation (i.e. Irrigation Period)  1,100 gpcd 

11 Average Per Capita Demand -  Domestic  
(i.e. non-Irrigation Period) 401 gpcd 

12 Average Per Capita Demand - Irrigation only 699 gpcd 
13 Maximum Hourly Demand  268 gpm 
14 Total Pumping Capacity - 3 wells  452 gpm 
15 Firm Pumping Capacity  205 gpm 

 
During this analysis, it was found that irrigation use during the summer months accounts for a 
large portion of the overall water use in the Manville water supply system.  The amount of lawn 
irrigation water was quantified and is presented in Figure 1.  
 
It will be important for Manville to promote and implement comprehensive water conservation 
measures.  Areas of possible water conservation include reducing lawn watering, maintaining 
sprinkler systems, household conservation, implementing a tiered water rate structure, and 
public education. 
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Figure 1 
Irrigation Use in Manville (1999-2007) 

 
 
3.0 WATER QUALITY  
 
Historical water quality reports were reviewed from 1996 through 2007.  The historical water 
quality reports indicate that the water has always been in compliance with the primary maximum 
contaminant levels for inorganic constituents, synthetic organic chemicals (SOC), volatile 
organic chemicals (VOC) and radionuclides with the exception of uranium; and has always been 
in compliance with the secondary standards such as pH, sodium, chloride, sulfate, fluoride, iron, 
manganese, and total dissolved solids.     
 
Additional water quality samples were collected in July 2007 as part of this study.    The water 
quality testing indicates that the water supply is of extremely high quality with the exception of 
the uranium contamination.  The uranium concentration in each well is summarized in Table 2. 
 

Table 2 
Summary of Well Production Rates and Uranium Concentration (July 2007) 

 No. 1  
(East Well) 

No. 2 
(West  Well) 

No. 3 
 (New Well) EPA 

MCL Production gpm 142 247 63 

Uranium mg/l 0.037 0.035 0.034 0.030 
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4.0  SYSTEM INVENTORY 
 
The Manville water system consists of three wells, a 50,000 gallon elevated storage tank and 
water mains with sizes ranging from 4 inch to 6 inch.  The original water system was 
constructed in the 1910’s and has approximately 62 service connections.  
  
An evaluation of the existing water supply system including distribution system, mains, hydrants, 
wells, well house and storage was completed.  This evaluation included site visits, discussions 
with the operator, reviewing previous reports, reviewing operator records and conducting fire 
flow testing.  A hydraulic model was developed for the water system to assess the hydraulic 
performance of the system.   
 
The following is a summary of the findings for the distribution system: 
 
1. The total pumping capacity of the three water supply wells is 452 gpm and the firm 

pumping capacity is 205 gpm (pumping capacity with largest well out of service) which is 
in compliance with Chapter 12 of the WDEQ rules.   In addition, the pumping capacity of 
each well is within its water appropriation.    
 

2. The pumping equipment installed in Well No. 1 (East well) is nearly 60 years old and is 
beginning to exhibit signs indicating that replacement of the pump may be anticipated to 
occur in the next few years. 
 

3. The Town has approximately 17,430 feet (3.3 miles) of water mains which consist of 
approximately 8,000 feet of 4” diameter pipe and 9,430 feet of 6” diameter pipe.  Static 
pressures throughout the system range between 32 and 46 psi as measured during fire 
flow testing while the static pressure at the well house typically ranges between 37 to 39 
psi based upon operator records.   
 

4. The hydraulic model shows that only one part of the distribution system falls below 20 psi 
during the highest demand on the system (maximum day and fire demand) which is out of 
compliance with Chapter 12 of the WDEQ rules.  The deficient part of the system includes 
a section in the northeast part of town along Fifth Avenue and Second Street.  This 
deficiency can be eliminated by installing a 6” transmission main along Fourth Street 
between Eighth and Ninth Avenues, which also eliminates a dead end main.   

 
5. The café located along Fifth Street near Eleventh Avenue has complained about low 

pressure but this area does not fall below 20 psi during the highest demands on the 
system.  Low pressures (below 30 psi) cause operational problems with their high volume 
equipment.  This deficiency can be eliminated if the existing 6” main serving the café is 
upgraded to an 8” transmission main.   

 
6. Fire hydrants are typically spaced every 300 feet which appears to be adequate for the 

current service area.  However, many hydrants do not open at all, will not fully open or 
leak when opened.  Eight of these hydrants should be replaced immediately to allow 
flushing of dead-end lines and in order to provide full fire flow. 

   
7. The finished water storage in the Town does not meet the storage requirements in 

Chapter 12 of the WDEQ rules.  However, improvements to the finished water storage are 
not recommended at this time.  Since the Town is in the process of installing individual 
water meters and implementing a tiered water rate structure, it is anticipated that the 
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average daily demand will decrease.  It is possible that in time, the average daily demand 
may fall to less than 50,000 gallons, at which point, the existing water storage capacity 
would meet this requirement.  The Town’s water use and storage requirements should be 
evaluated after obtaining at least 1 year of water use with meters and a tiered water rate 
structure in place. If the average daily demand does not fall below 50,000 gallons, 
installing a new well should be considered first over installing an additional storage tank. 

 
8. The calibration of the water level sensor in the water tower is incorrect and should be sent 

in for recalibration. 
 
5.0  SOURCE EVALUATION 
 
Three alternatives were evaluated during the source evaluation portion of this study.  These 
included:  1) developing a regional water system with Lusk, 2) developing a new well field 
approximately 1 mile north of town in an area that exhibits uranium concentrations below the 
maximum contaminant level (MCL) and 3) blending water from a new well field north of town 
with the existing supply to produce finished water with a uranium concentration below the MCL.  
A brief description of each alternative is provided below. 
 
Source Evaluation Alternative 1 - The conceptual level design for this alternative includes 
extending a 12” diameter transmission line from Manville to Lusk.  Due to elevation differences 
between Lusk and Manville, a pump booster station would be needed about halfway between 
the towns to overcome the elevation difference and head losses.  It is estimated that Manville 
would purchase water from Lusk at Lusk’s current water rate of $0.75 per 1,000 gallons.   
 
Source Evaluation Alternative 2 - Prior to initiating this Level II study, the Town collected water 
samples from four domestic wells, a windmill and a cemetery well on the outskirts of town. The 
six samples have uranium concentrations ranging from 0.006 to 0.137 mg/l, five of which are 
lower than the uranium concentration present in the Town’s current wells.  Based upon 
discussions with the mayor, it was indicated that a landowner located approximately 1 mile north 
of town would allow the Town to develop a new well field on their property which has a uranium 
concentration of 0.006 mg/l.  
 
No test hole drilling was completed as part of this study so the conceptual level design for this 
alternative is based on several assumptions.  It is assumed that if a new well field would be 
developed 1 mile north of town, wells producing at least 150 gpm could be developed which is 
the average of the current in-town well capacities.  Since the water production capabilities of the 
Arikaree are highly variable, it is possible that wells drilled in the well field would produce less 
than 150 gpm and more wells would be necessary.    
 
This well field would be developed to supply all the water for the town and the existing in-town 
wells would not be used. Therefore, a minimum of 4 wells each producing 150 gpm would be 
necessary to meet the Town’s design water demand.  Water would be pumped into town 
through an 8” diameter transmission line and connected to the distribution system on the north 
side of town.    
 
Source Evaluation Alternative 3 – This alternative considered developing only 2 new wells in the 
low uranium area north of town and blending that water with water pumped from one of the 
existing wells in town.  To obtain a finished water quality meeting the uranium MCL of 0.030 
mg/l, water from the well field and Well No. 2 would have to be blended in an approximate 30/70 
ratio.  This would produce a final uranium concentration of approximately 0.028 mg/l.  The water 
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from the new well field would be piped to the existing well house where the water would be 
blended before entering the distribution system.   
 
6.0  LOW FLOW SYSTEM TESTING  
 
Research completed by D. Gosselin, L. Klawer and K. McVey from the University of Nebraska 
School of Natural Resources (UNL) indicates that there is a potential for using pumping 
management strategies to minimize the occurrence of uranium at public water supply wells.  
The basic hypothesis of their research was that if the factors that influence the availability of 
uranium and/or arsenic within a specific well are understood, then recommendations can be 
made to modify the design or the operation of a well to minimize the concentrations of the 
natural contaminants.  For example, in York, Nebraska the researchers found that by reducing 
the pumping rate of the water supply well from 500 to 50 gallons per minute (gpm), the uranium 
concentration was reduced from nearly 1.00 mg/l to less than 0.030 mg/l.   
 
Based upon this research, a six-month long low flow testing program was implemented at 
Manville to determine if operational changes would affect the uranium concentration in the wells. 
During the testing, the flow rates of the wells were varied so that the wells were operated at 
approximately one-half the flow rate or remained off for an extended period of time.  The flow 
rates achievable during the testing period were controlled by the operational requirements of the 
Town’s pumping equipment and water demand.  Water quality samples for uranium were 
collected on an approximately 2 week basis during the testing period and the results are 
summarized in Table 3.      
 

Table 3 
Low Flow System Testing Uranium Results 

Sample 
Date 

Well No. 1 Well No. 2 Well No. 3 

Pumping 
Rate (gpm) 

Uranium 
Conc. 
(mg/l) 

Pumping 
Rate (gpm)

Uranium 
Conc. 
(mg/l) 

Pumping 
Rate (gpm) 

Uranium 
Conc. 
(mg/l) 

11/6/2007 143 0.047 250 0.039 60 0.045 
11/20/2007 0 0.039 140 0.034 0 0.042 
12/18/2007 0 0.041 140 0.038 0 0.045 

1/2/2008 0 0.044 140 0.040 0 0.046 
1/15/2008 80 0.040 0 0.037 0 0.044 
1/29/2008 0 0.044 140 0.041 0 0.048 
2/12/2008 0 0.042 140 0.038 0 0.047 
3/11/2008 0 0.043 0 0.038 60 0.043 
4/1/2008 0 0.038 0 0.035 60 0.042 

4/15/2008 0 0.037 0 0.037 60 0.034 
 
The uranium concentration remained above the MCL of 0.030 mg/l before, during and after the 
six months of testing.  There was a slight downward trend in the uranium concentration in Well 
No. 1 and a more dramatic downward trend in Well No. 3 at the end of the testing period 
although in both wells, the concentration remained above the MCL.    
 
Based on the results from this low flow system testing, there is not sufficient change in the 
uranium levels to warrant full scale implementation of low-flow pumping rates with the existing 
well network. With further testing, this alternative may be feasible for Manville since a downward 
trend in Well No. 3 was starting to be observed toward the end of testing.  The testing program 
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was discontinued in April 2008 since the water demand in Manville was beginning to increase 
due to irrigation demands and additional wells had to be operated.  Therefore, it is unknown if 
this trend would have continued. 
 
If it was shown that a low flow well was capable of producing water with uranium below the 
MCL, it would be possible to install a separate potable water system for the town that would be 
connected to this well.  A separate water system would be constructed to supply water to each 
connection for potable uses only.  Other water uses such as irrigation would be supplied with 
the Town’s current water system and wells.  The low flow well(s) would have to be capable of 
producing approximately 20 to 30 gpm total to meet the domestic water demand.   
 
7.0 WATER TREATMENT EVALUATION  
 
Three alternatives for removal of uranium in the existing source water were evaluated.  These 
included:  1) building a central water treatment plant using ion exchange technology, 2) building 
a central water treatment plant using reverse osmosis technology and 3) installing individual 
point of use/point of entry water treatment systems for each water service connection in town.  A 
brief description of each alternative is provided below. 
 
Water Treatment Alternative 1 - Ion exchange (IX) can be used to reduce the concentration of a 
specific contaminant (uranium or nitrate, for example), or for total dissolved solids (TDS) 
reduction, otherwise known as desalting. Accordingly, IX is an excellent candidate treatment 
process for the Town of Manville.  IX is a very effective process, depending on the process 
design and operation, essentially all of the unwanted cations and/or anions in the water being 
treated can be exchanged for more desirable cations and/or anions.  
 
Removal of uranium from the town’s water supply using a central treatment plant using ion 
exchange process was considered.  The process would be sized to treat at 247 gpm (0.356 
mgd).  Approximately 51% of the water entering the system would be treated and blended with 
untreated water to achieve a finished water with a uranium concentration between 0.020 mg/l 
and 0.025 mg/l.  The finished water would enter the distribution system and be used for both 
domestic and lawn irrigation purposes.  Residuals from the central treatment plant could be 
discharged to the Town’s wastewater lagoon system as long as the IX resins are regenerated 
before reaching the Nuclear Regulatory Commission’s threshold of 0.05 percent of the total 
weight of the resins as uranium.      
 
Water Treatment Alternative 2 – Reverse osmosis (RO) is a pressure driven process in which 
water passes through a semi-permeable membrane to remove contaminants.  The RO treated 
water will have a pH of less than 7.0 and contain considerable carbon dioxide which will require 
decarbonation after treatment.   A clearwell and pump station would be installed to pump the 
blended water to the distribution system.   
 
Removal of uranium from the town’s water supply using a central treatment plant using reverse 
osmosis would treat approximately 55% of the water entering the system and be blended with 
untreated water to achieve a finished water with a uranium concentration between 0.020 mg/l 
and 0.025 mg/l. The amount of water treated is higher than in an IX system due to a 20% loss of 
water to the RO system.  The finished water would enter the distribution system and be use for 
both domestic and lawn irrigation purposes.  Residuals from the central treatment plant would 
be discharged to the Town’s wastewater lagoon system.  A RO central plant requires a higher 
level of operator certification than a centralized IX plant. 
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Water Treatment Alternative 3 - Home treatment units can be an alternative to centralized 
treatment technology for individual and small systems. Such systems have been widely adapted 
to treating water from a single faucet at the Point-of-Use (POU) or for the entire house at the 
Point-of-Entry (POE).  In certain situations, POU/POE units can be cost-effective solutions when 
a very small community cannot afford central treatment for removal of a contaminant, such as 
uranium. POU/POE treatment is acceptable as an available technology for complying with 
drinking water regulations under certain circumstances and will require EPA approval for use of 
such units.     
 
A POU/POE system selected to reduce uranium will use a reverse osmosis (RO) process. Only 
the water being used for drinking will be treated in the case of a POU system.  POE systems will 
treat only the potable water used within the facility served, not water used for lawn irrigation, etc.   
 
All of the POU units would be installed under the kitchen sink and POE units would be installed 
inside the commercial establishment’s mechanical room or where the water service enters the 
building.  Due to low distribution pressures (near or less than ~40 psi), some units may require 
installation of auxiliary booster pumps to allow the POU system to operate most efficiently and 
decrease the quantity of water rejected.  Any treatment unit selected would have to be certified 
by NSF/ANSI and be equipped with a warning device to alert the user when the unit is no longer 
adequately treating their water.  
 
Since the units will be disposing into the homes plumbing, the uranium rejected by RO units 
would remain in the concentrate stream or brine backwash. Therefore the residual liquids will be 
discharged to the Town’s wastewater treatment lagoons.  However, since the quantity of water 
being treated is considerably less than a centralized treatment plant, special wastewater 
treatment is not necessary.  
 
8.0 COST ESTIMATES AND PROJECT FINANCING 
 
Table 4 presents the alternatives and associated construction and operation and maintenance 
cost estimates.  Potential funding sources (dependent on project eligibility) such as WWDC 
(loan and grant), SRF (loan only) and traditional financing were considered in developing the 
annual capital costs for each alternative and are summarized in Table 4.  No grant funds were 
considered when developing the total annual project cost.   
 
As with most small municipalities, Manville’s ability to pay for water system improvements is 
limited by the size of its customer base since the Town only has 62 active water service 
accounts.  Major capital improvements will require a substantial increase in water rates even if 
favorable loan financing packages are available from the WWDC or other sources.  Grant funds 
will be necessary to finance the proposed improvements and keep water rates reasonable.  

On July 16, 2008, the Town passed an ordinance implementing a tiered water rate structure that 
meets the Town’s obligations for annual operations, encourages water conservation and allows 
the Town to contribute to an emergency fund.  The new base rate established ($25.00 per 
month) covers all the fixed expenses for the water system and a 5% emergency fund based 
upon the fiscal year 2009 annual budget.  Additional adjustments to the base rate will need to 
be incorporated to cover costs for implementing the selected alternatives once funding sources 
and grant availability is determined.   
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Table 4 
Summary of Alternatives and Estimated Costs 

System Alternative Project Capital 
Cost1 

Annual Capital 
Cost 

Project 
Annual O&M 

Cost 
Total Annual 
Project Cost 

Monthly Water 
Rate Increase 

Above Base Rate2 
Funding 
Package3 

DISTRIBUTION SYSTEM ALTERNATIVES 

Install 6” transmission main along Fourth 
Street between Eighth and Ninth Avenues $18,994 $362 $0 $362 $5.49 WWDC 

Replace 8 hydrants $31,170 $2,718 $0 $2,718 $8.65 Traditional 

Upgrade existing 6” line along Fifth Street to 
8” transmission line to service café $107,146 $2,045 $0 $2,045 $7.75 WWDC 

Replace vertical turbine pump with new 
submersible pump in Well No. 1 $14,193 $1,237 $0 $1,237 $6.66 Traditional 

Recalibrate pressure sensor $1,000 NA $0 NA NA NA 

NEW SOURCE ALTERNATIVES AND WATER TREATMENT ALTERNATIVES 

Regional Water System $4,281,237 $81,703 $22,600 $104,303 $145.19 WWDC 

New Well Field $1,469,054 $28,035 $6,400 $34,435 $51.28 WWDC 

New Well Field and Blend with Existing 
Source Water $1,033,797 $19,729 $4,900 $24,629 $38.10 WWDC 

Low Flow Wells with Separate Potable 
System $610,181 $27,114 $3,400 $30,515 $46.01 WWDC and 

SRF 

Central Ion Exchange Treatment Plant $451,411 $28,957 $45,650 $74,607 $105.28 SRF 

Central Reverse Osmosis Treatment Plant $757,680 $48,603 $67,100 $115,703 $160.51 SRF 

Install POU/POE systems $133,557 $8,567 $11,500 $20,067 $31.97 SRF 

1-Project capital cost includes cost of project components, construction engineering, 15% contingency, engineering design, permitting, mitigation, legal fees and 
acquisition of access and ROW. 
2-Monthly water rate increase above existing base rate includes costs to cover total annual project cost and includes a $5.00 increase to develop major 
maintenance and repair fund.  Rate is per service connection. 
3- WWDC funding package includes a 67% grant and 33% loan at 4% interest for 30 years.  SRF funding package includes a 100% loan at 2.5% interest for 20 
years.  Traditional funding package includes 100% loan at 6% interest for 20 years.   Funding packages do not account for grant fund availability from SLIB, 
RUS and CDBG.  If grant funds are obtained from these entities, the total annual cost would decrease. 
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9.0 CONCLUSIONS AND RECOMMENDATIONS 
 
The main focus of the study was to evaluate alternatives that would reduce the uranium 
concentration in the public water supply.  As part of this study, seven alternatives were 
evaluated for treating the water or developing a new source of water.  In order to meet EPA’s 
requirements to reduce the uranium concentration in the source water, installing POU/POE 
systems was selected because it has the lowest annual cost, meets regulatory requirements 
and meets the requirements of the Town.  
 
The recommended improvements to the distribution system (high priority) include the following: 
1) replace eight non-operational fire hydrants with new hydrants and 2) install a 6” diameter 
water main along Fourth Street between Eighth and Ninth Avenue to eliminate a dead-end line 
and maintain system pressures above 20 psi in the entire system. 
 
The recommended alternatives are based upon providing system improvements that are 
necessary to meet regulatory requirements of the Environmental Protection Agency’s Safe 
Drinking Water Act (SDWA) and the Wyoming Water Quality Rules and Regulations, Chapter 12 
Design and Construction Standards for Public Water Supplies.   
 
Funding for the proposed water treatment system and hydrant replacement can be provided by 
several agencies including the State Revolving Loan Fund, Niobrara County Consensus Funds, 
State Lands and Investment Board, Rural Utilities System and Community Development Block 
Grant Program.  WWDC would provide funding for construction of the 6” transmission main 
along Fourth Street.  WWDC also participates in funding for water supply, storage and 
transmission projects (such as new wells, water towers and transmission piping), however they 
do not participate in water treatment projects or maintenance projects (such as pump 
replacement and hydrant replacement).  Therefore funding for the proposed improvements 
should be sought from multiple agencies.   
 
The financial impact to users for these three projects would increase the monthly base water bill 
from $25.00 to $71.11, which may be difficult to handle for most Manville residents since the 
annual median household income is $15,833 (1999 data).  Therefore obtaining grant funds for 
the improvements will be imperative to minimize the impact to the users.  It is anticipated that 
with grant funds, the overall impact to the monthly water rates will be less than listed above, 
however the final water rate will need to be determined after the availability of grant funds is 
determined.   
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