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Chapter 1   Conclusions and Recommendations 
 

Introduction  

Meeteetse is located in Park County, which is in the northwest corner of Wyoming bordering 

Yellowstone National Park and the Montana State Line.  Meeteetse is located in the southeast 

corner of Park County. It is 32 miles south of Cody, Wyoming, the closest larger community and 

50 miles north of Thermopolis, Wyoming. Meeteetse’s 2010 U.S. census population count was 

327 people; Cody’s was 9,520, and Thermopolis 3,009. The State of Wyoming Department of 

Information and Administration estimated that the 2013 population of these communities was: 

Meeteetse 332, Cody 9,833, and Thermopolis 3,038.  

The recently completed Meeteetse Community Master Plan states: “Meeteetse is following the 

long-term regional trend of an increasingly older population with relatively fewer children and 

more seniors. Since 2000, this trend has accelerated in Meeteetse more so than in the region.” 

The plan further states: “Meeteetse is also following the long-term regional trend of decreasing 

household size, increasing single-person households, and fewer households with children. 

These trends are all more pronounced in Meeteetse than in the rest of Park County.”  

The basis of Meeteetse’s local economy is largely ranching, oil and gas production, tourism, and 

government services. Meeteetse is the nearest town to a few large ranching operations 

including the historic Pitchfork Ranch. There are several smaller locally owned and operated 

ranches in the area. The school, post office, town offices, and satellite county offices are 

located in Meeteetse.   

Conclusions 

System Capacity: Meeteetse’s water system is sound both physically and fiscally. The Town 

presently is not facing the need for expanded or upgraded water system infrastructure to be 

able to continue to provide to its residents safe drinking water which meets EPA standards. 

Under all expected operational conditions, average day demand, maximum day demand, 

including emergency events such as fire fighting, the system is capable of delivering the 

necessary quantities of water.  

Meeteetse has significant excess capacity in all major components of the system. These include 

water supply (water rights), treatment, transmission, storage, and distribution. In all cases, the 

service capacity of each of these individual components is double or more the present service 
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population or 327 people. The community is in excellent position to supply water to a growing 

population should that need develop.  

Financial Status: Meeteetse’s water system revenues have exceeded expenses by a small 

margin in each of the past several fiscal years. The system is supported through its 226 active 

water accounts. These include 188 residential, 5 school accounts (including the swimming 

pool), and 24 commercial accounts within the town limits.  There are 21 accounts outside the 

town limits. Comparing Meeteetse’s expense accounting procedures to recommendations of 

the American Water Works Association (AWWA), it is found that Meeteetse is generally 

following AWWA’s recommended procedures. Further details are presented in the balance of 

this chapter.  Meeteetse’s cost of water is $12.75/1,000 gallons. The Town collects 

$13.99/1,000 gallons. 

 The replacement value of Meeteetse’s water system is estimated at 2015 prices to be 

$13,000,000. Assuming a design service population of 500 people, which the system could 

easily accommodate, that equates to an installed cost of $26,000 per person. Meeteetse’s cost 

on a per-capita-basis is significantly large because of the comparatively expansive and 

sophisticated system required to serve the community. The major contributors to cost are the 

water treatment plant and the 6.6-mile transmission line.  

Additional Conclusions  

The population of Meeteetse has remained comparatively stable over the past 70 years. The 

Town’s 2010 population of 327 people was little different from the Town’s population in 1940. 

Since 1980, the census population has been in decline and its median age increasing. There is 

little data to suggest that Meeteetse’s potable water demands will increase to a level that 

would strain the present system’s service abilities.  

Meeteetse’s water system is currently well operated and maintained, as it has been for most of 

the past 30 years. The system provides the community with safe and adequate service at or 

near optimal efficiency.   

Comparison of metered usage to production indicates 25% of the production is unaccounted. It 

is estimated that most of that unaccounted for water is actually being used by city parks and 

other facilities. These facilities are metered but meters have not been read and tabulated in 

past years. Meeteetse has now changed that practice and is recording these usages. 

Meeteetse has had no substantive violations of the Environmental Protection Administration’s 

(EPA) drinking water standards in the past 15 years. The few violations that have occurred were 

related to failure to report test results.  
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Meeteetse’s water source is uncommonly uniform in chemical and physical quality. It is easily 

treated with the microfiltration technology employed by Meeteetse’s water treatment plant. 

This technology is the most reliable, least expensive process available to meet EPA drinking 

water standards. Water quality testing has shown that disinfection byproducts (DBP) counts 

have on two occasions been uncomfortably close to EPA’s limits. This is likely due to water age. 

Its occurrence might be mitigated by adjustments in operating the system, especially during 

winter months. This parameter warrants close attention in the future.  

The asbestos cement transmission line under State Highway 290 presents no health concern to 

Meeteetse’s citizens. All evidence indicates that the line is in sound condition and can continue 

to function with the same reliability as the rest of Meeteetse’s system for the foreseeable 

future.     

Meeteetse’s adjudicated water rights could serve a population of approximately 10,000 people. 

The transmission line from the plant to Meeteetse can carry the Town’s full water rights 

adjudication. 

The water treatment plant can provide safe drinking water to a population of 500 people. 

Meeteetse’s water storage has the capacity to meet the needs of 700 people or more. 

The Town’s distribution system if fully capable of delivering culinary and emergency flows to 

the locations needed in Meeteetse.     

Recommendations   

To remain in sound operating condition, Meeteetse needs to make some updating to the 

system. These updating needs include: 

1. Replacing obsolete and nonfunctional equipment in the water treatment plant, 

2. Replacing the 40-year-old control system with a current day SCADA system that allows 

monitoring and control of the plant, both tanks, and the Antelope Hills pump station, 

3. Resolving the confined space and control deficiencies in the vault at the main tank, 

4. Security fence the 200,000-gallon tank and improve its access road, 

5. Loop the water line to the WYDOT shop, 

6. Loop some dead end lines and install two additional fire hydrants, 

7. Eventually eliminate meter pits, 

8. Replace the Highway 290 asbestos cement water transmission line when WYDOT next 

reconstructs this roadway, and  

9. Modify the approach to the 500,000-gallon tank. 
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Addressing financial accounting of the system, it is recommended that and appropriate portion 

of the bonds and insurance cost associated with the water system be allocates to the water 

system expenditures, rather than having it as a general fund expense. 

These individual recommendations are fully detailed in Chapters 6 and 7 of this report.
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 Chapter 2   Service Area and Water Demand Projections  

 Service Area 

Meeteetse’s present water service area is limited to the corporate limits and those residences 

whose properties either adjoin or are crossed by the Town’s transmission line between the 

water treatment plant and town. The water system serves a total of 226 water accounts. Of 

those, there are 188 residential, 5 schools (including the swimming pool), and 24 commercial 

accounts within the Town limits.  There are 21 accounts outside the Town limits. These include 

13 services on the 6.6-mile long transmission line between the water treatment plant and 

Town. Additionally, there are two private services which cross the Greybull River to serve 

properties, Low’s and the Oasis Motel, immediately adjoining the west side of Town. Southeast 

of Town about 1¼ mile, the Wyoming Department of Transportation maintenance shop, the 

County and Town Maintenance Shops, the rodeo grounds, a construction company, and a few 

additional scattered services make up the balance of the out-of-town water customers. 
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Figure 2.1 System Map   
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The area adjoining Meeteetse on the opposite side of the Greybull River consists of 

approximately 25 potential services. These include residences, a church, the Oasis Motel, and a 

couple of businesses. As mentioned above, the motel and one residence are the only water 

customers in this area. The area is comprised of State Street, Louise Street, Sayles Lane, and 

Mary Avenue. This area has had few if any new added residences in the past 20 years. This 

unincorporated area was evaluated as a possible service area during the 1995 WWDC 

Meeteetse Regional Water Master Plan. In the intervening years, there has been no significant 

interest expressed by either these residents or the Town of Meeteetse to extend further service 

to this area. 

The Vision Quest subdivision, comprised of approximately 25 residences and a large number of 

unoccupied lots, is one and one half miles north of town. This area also was evaluated in the 

1995 Regional Master Plan. In 2006, a water master plan was prepared for this area by the 

WWDC. The outcome of this plan was that residents judged that the water rates needed to 

operate the system plus pay down the loan portion of the cost of the conceptual $1.3 million 

system were judged unaffordable. The project was dropped. In the past 10 years, no significant 

infilling of vacant lots has occurred in this development.   

The largest and most immediate area of future potable water demand is the Meeteetse Trails 

Estates in the southeast portion of Meeteetse. The development was annexed to the Town. 

This residential golf course development became a victim of the economic downturn while it 

was still under construction in the year 2000. This 86-acre, 82-lot subdivision is fully developed. 

It has municipal water and sewer systems installed along with an irrigation system for its golf 

course. Under Meeteetse’s development ordinances, paving, curb, gutter and lighting are yet to 

be completed. The Town of Meeteetse has been reluctant to issue building permits until all 

required improvements are in place.  To date, no residential homes or commercial buildings 

have been built in this fully-ready subdivision. This annexed and services-available subdivision, 

if fully occupied, could result in an additional 215 or more residents added to the Town, 

assuming 2.5 people per residence.  

Population Projections 

The population of Meeteetse has remained unusually stable over the past 70 years. The Town’s 

2010 population of 327 people was little different from the population in 1940 of 373. The 

population reached 514 in 1960. During the 1960 to 1980 era, local oil development by 

Marathon and others brought added economic activity to Meeteetse. Since that time, 

Meeteetse’s population has gradually retracted.  

Meeteetse’s 2014 Community Master Plan states: “Development activity in Meeteetse has 

been rather modest, which is not surprising given the lack of population growth. One indicator 

of development activity is the number of building permits issued for new homes. Only nine 
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housing units were constructed in town in the previous 10 years (2004-2013). In contrast, 1,835 

building permits were issued for new housing units in Park County, 2003-2012. Of these, 568 

permits were in Cody and 245 in Powell.” The report offers the graph of U.S. Census data shown 

below.  

 

   

 

The Economic Analysis Division of the State of Wyoming Department of Administration and 

Information offers the following population projection for Meeteetse.  

Year  Forecast Population 

2010  327 (Actual U.S. Census) 

2015  342 

2020  353 

2025  363 

2030  372 
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This forecast equates to a total population growth of 9% for Meeteetse as compared to an 

aggregate rate of 7% for the Bighorn Basin, and a state wide forecast average of 12% over the 

same period. By comparison, the state’s growth forecast for the four Bighorn Basin counties 

from 2015 thru 2030 is as follows: 

  County  Forecast Population Increase Percentage over 15 Years  

Washakie    3.8 

Park     8.8 

Big Horn    6.8 

Hot Springs    4.5  

 

It is interesting to note that the state’s population growth for Meeteetse is identical to that for 

Park County while, for the past 20 years, the U.S. Census data shows a slow decline in 

Meeteetse’s population.  

In December 2014, the Economic Analysis Division released figures indicating a slight net out-

migration of people from the state, contrary to prior forecasts. Reviewing US Census reports for 

the past two decades reveals that, with the exception of Cody, the Big Horn Basin 

communities have either stagnated in growth of have lost population.  

Presently available growth forecasts for Meeteetse indicate very modest growth for the coming 

15 or more years. Without a major economic simulator coming to the area, Meeteetse will 

experience slow growth in population and its accompanying water service demands.  

Water Demand Projections 

Potable water demand depends almost entirely on the population of people served. In small 

Wyoming communities, the other factors that affect municipal water demand are usually 

irrigation and firefighting. Irrigation demands can nearly double water demands in some 

communities during the hottest, driest few weeks of the summer. The need for fire suppression 

does not create a sustained demand for supply, but rather a very short term instantaneous 

demand, met almost always from storage tanks on the system. Water storage demand is 

discussed in the next section of this chapter. For Meeteetse, the demand for treated water is 

largely driven by domestic use to support the human population, which is discussed in the 

remainder of this section. 

The best indicator of water demands for Meeteetse is to tabulate its water use in recent years. 

The entire system has metering capabilities. A brief description of Meeteetse’s system will help 

the reader understand the facts being given in the next few paragraphs. Meeteetse’s water 

treatment plant is located near the base of the Lower Sunshine Reservoir. All of the water is 

treated at the plant and then carried to Town by 6.6 miles of water transmission line which 
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empties into the water tank. There are 13 residences between the plant and Town limits which 

are tapped to the transmission line. Other than those 13 users, all other customers are fed 

water through the Town’s water tank.  

Because Meeteetse’s water users are metered, historical water consumption can be relatively 

easily determined. As a second verification, the production of the water treatment plant is 

metered and recorded. Additionally, a master meter is located at the water tank that totalizes 

water fed from the tank to Town. The system offers three data sources with which to 

determine total consumption;  

1. The finished water meter at the plant,  

2. The meter at the 500,000-gallon tank, and  

3. the aggregate total of all metered customers.  

Some uses are metered but not recorded. The Town does not rigorously record its own uses. 

These include: 

 Town Hall,     

 Town Shop, 

 Rodeo Grounds, and  

 The three town parks, Lions, Highland, and Nea Yetter Memorial (Ferret) Park. 

With some judicious tabulation and verification, the Town’s three points of metering - plant, 

tank, and customers - can be totaled and compared. This comparison can give insight into the 

quantity of water produced, the amount sold, and an estimate of the amount that is either lost 

or unaccounted.  

By comparing the two tables given on the next two pages, it is obvious that there is an 

unexplained disparity between the plant meter and the main water storage tank meter. The 

different meter recordings are in reasonable agreement in summer months. During winter 

months the disagreement is about 820,000 gallons per month, 0.82 million gallons.  During 

summer months, the tank meter readings indicate the tank released about 140,000 versus 

169,000 gallons per month that is delivered to it from the plant.  

It is theorized that the lower total read by the tank meter is due to wear in its mechanical parts. 

This meter is a mechanically driven propeller meter. With the very low flow rates fed from the 

tank during winter months, there is likely insufficient water to fully spin the propeller in the 

meter fast enough to fully record all of the water passing through it.     

Based on plant production for the years 2011 through 2014, the Town has recorded the data 

presented in the table below.  
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Based on storage tank meter readings for the years 2011 through 2014, the town has recorded 

the following data. 

2011 2012 2013 2014 Average Avg. GPCD

JANUARY 1,631,820 1,109,560  976,010      1,354,700  1,268,023   125                

FEBRUARY 1,482,890 1,125,480  1,123,700  1,286,800  1,254,718   137                

MARCH 1,586,290 1,112,260  1,099,740  1,272,200  1,267,623   125                

APRIL 1,416,650 1,107,210  1,164,190  1,070,100  1,189,538   121                

MAY 1,734,960 1,902,970  1,704,570  1,600,300  1,735,700   171                

JUNE 2,248,500 1,707,158  2,953,200  2,166,100  2,268,739   231                

JULY 3,012,500 3,077,833  3,110,200  3,110,800  3,077,833   304                

AUGUST 2,766,900 2,757,517  2,981,300  2,524,350  2,757,517   272                

SEPTEMBER 2,006,110 2,380,310  2,351,620  1,743,900  2,120,485   216                

OCTOBER 1,345,950 1,018,430  1,418,220  1,070,000  1,213,150   120                

NOVEMBER 1,040,980 1,032,550  1,222,920  1,162,100  1,114,638   114                

DECEMBER 1,130,440 1,132,560  1,242,800  1,092,480  1,149,570   113                

Total (MG) 21,404       19,464        21,348        19,454        20,418         

Meeteetse Water Plant Production

-

500,000 

1,000,000 

1,500,000 

2,000,000 

2,500,000 

3,000,000 

3,500,000 

2011

2012

2013

2014



Meeteetse Master Plan Page 12 
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Metered Billing

2011 2012 2013 2014 Average Avg. GPCD

698,354 644,584 679,781 649,939 668,165 66              

688,364 674,590 652,783 696,160 677,974 74              

708,369 686,595 613,792 592,160 650,229 64              

800,376 805,604 772,796 679,160 764,484 78              

945,389 1,735,624 1,020,807 1,014,160 1,178,995 116            

1,613,399 2,115,651 2,127,827 1,661,160 1,879,509 192            

2,773,422 2,916,664 3,014,844 2,331,161 2,759,023 272            

2,507,442 2,911,695 2,387,888 2,200,161 2,501,797 247            

2,142,472 1,897,705 1,781,908 1,443,161 1,816,312 185            

965,482 988,740 848,926 833,162 909,078 90              

711,490 666,761 706,939 689,162 693,588 71              

806,543 741,776 699,159 727,162 743,660 73              

15,361 16,786 15,307 13,517 15,243

0

500,000

1,000,000

1,500,000

2,000,000

2,500,000

3,000,000

3,500,000

2011

2012

2013

2014

Plant Production VS Metered Sales

Produced Billed Difference % Different

2011 21,404       15,361        6,043           28%

2012 19,464       16,786        2,678           14%

2013 21,348       15,307        6,041           28%

2014 19,454       13,517        5,937           31%
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Analysis of the customer metering data indicates that about 25% of the produced water is 

unaccounted. This is not unusual. This number can be improved. This comparison does not 

attempt to account for unmetered uses. Those uses were listed in the above discussion of 

water demands. It is expected that once these uses are metered, the comparison will show that 

the system is experiencing no more than normal loss. In Meeteetse’s case, it is doubtful that 

that the unaccounted water use can be turned into meaningful added revenue.  

The best of systems commonly show losses in the range of 10%. In most systems, if metered 

sales are no more than 10% below metered production, the system is about as loss-free as is 

commonly achieved.    

Assuming that the plant production metering is the most reliable, most accurate tabulation of 

the water demand, the town is using approximately 20 million gallons of water annually. On an 

annual average, that equates to 168 gallons per-person-per-day (GPCD) for the Town’s 327 

residents. This is exactly the same per capita water consumption that was found in Meeteetse’s 

1995 water master plan. This value closely compares to annual consumption levels for other 

Rocky Mountain communities of Meeteetse’s size and setting.  

Based on metered sales, however, Meeteetse residents used approximately 300 GPCD in July 

and August. Between November and March, usage metered at the tap falls to about 70 GPCD. It 

is assumed that the individual service meters are registering somewhat lower than true value. 

Additionally, the usage at unmetered locations such as parks and Town Hall are some portion of 

this disparity.   Resolving the discrepancies between metered sales and plant production would 

require extensive testing of meters and accounting for unmetered use.  That effort is beyond 

the scope of this study.  

Given the disparity of population forecasts for Meeteetse, with the census data showing a slight 

decline in population and the state’s population forecast indicating a slow increase of 

population, it is reasonable to conclude that the Town’s population will remain at or near the 

present day population of 327 people through the year 2035. 

It is likewise reasonable to expect that the Town’s demand for treated water will remain at or 

near the present day demand of 20-million gallons per year.   
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Chapter 3  Review of Meeteetse’s Existing Water System 

Overview 
Meeteetse’s 2014 Community Master Plan gathered and compiled general information about the 

community’s infrastructure and community residents wishes regarding desires future improvements. 

That plan stated the following: 

“The survey process also sought public input on various community development projects. Survey 

respondents rated a list of 12 possible projects in terms of priority. The project priority ranking results 

were as follows, with the #1 project being the highest priority:  

1. Opening a grocery store (co-op).  
2. Improve downtown area through grants.  
3. Housing.  
4. Garbage compaction station.  
5. Complete golf course.  
6. Healthcare.  
7. Sewer improvements.  
8. Improvements in Main Street and signage.  
9. Road improvements.  
10. Waterline improvements.  
11. Increase town limits to help attract more people.  

12. Upgrade rodeo grounds.”  

The Community Master Plan goes on to correctly state that the water treatment plant’s production 

capacity is 576,000 gallons per day (400 gallons per minute (GPM)) and total system storage capacity of 

700,000 gallons.  As stated in the Community Master Plan, Meeteetse’s water source is collected from 

the dam underdrain of the Lower Sunshine Reservoir. This provides significant treatment advantages. 

The peak day usage is estimated to be approximately 350 gallons per person per day. The plant can 

meet peak day demands by operating approximately six (6) hours per day. The present system could 

adequately serve twice the present number of customers.  These topics are discussed in further detain 

in the remainder of this chapter. 

In reality, the plant cannot produce a full 576,000 gallons per day, 400 gpm, for all 24 hours. The plant 

must be periodically shut down for cleaning of the filters and some routine maintenance.  

Meeteetse’s Water Supply 

 Water Source 

Meeteetse’s water source legally diverts from the Wood River, as discussed in the next section. The 

underdrain water source provides an uncommonly consistent water feed for the microfiltration 

treatment plant. Having a consistent quality and quantity of water entering the plant markedly simplifies 

managing the treatment processes at the plant. This benefit is realized because the water that leaches 

through the rock at the base of the dam, before it is collected in the toe drain, is pre-filtered before 
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reaching the plant. The chemical and particulate material content of the water varies only slightly on a 

seasonal basis or due to the depth of water in the reservoir. This eliminates the level of operator 

attention that would be otherwise required if the water were directly diverted for the river. This source 

is fully adequate to meet Meeteetse’s current and projected population demands. The town is in a 

enviable position of having an adequate source of water that is easily treated to meet EPA drinking 

water standards.   

The Meeteetse Water Supply Project Level II Study (Sear-Brown, 1997) identified the toe drain 

for the Lower Sunshine Reservoir dam as the preferred water source. Use of this source was 

subsequently implemented as a part of the Water Treatment Plant project in 2001.  Water 

quality testing of the source performed as part of the Meeteetse Water Supply Project Pilot 

Study (Sear-Brown, 1997) indicated that the source produces good quality raw water that is 

relatively easy to treat. 

Water quality testing of the raw water performed as a part of this study indicated little change 

in source water quality from the previous testing.  Table 3.1 provides a comparison of the 2015 

raw water testing as compared to the 1997 testing. 

TABLE 3.1 
 

 

 

 

 

 

Comparison of the 1997 and 2015 test results indicates that source water characteristics have 

remained relatively stable over the 18-year period.  The majority of the 2015 test results are 

nearly identical to the 1997 results.  The only significantly different result was a 20% decrease 

in alkalinity, which would tend to slightly reduce the scale-forming potential of the water.  The 

2015 results of pH of 8 and Alkalinity of 96 milligrams/liter indicate stable water that is neither 

corrosive nor scale-forming.  Concentrations of aluminum, iron, and manganese were all below 

detectable levels and would have no impact on the membranes in the treatment process.  The 

concentration of total organic carbon (TOC) remained nearly identical to the 1997 result at 1.9 

milligrams/liter.  TOC is a primary factor in the formation of disinfection byproducts (DBP).  DBP 

formation is discussed later in this report. 

 1997 2015 

pH 8.1 8 

Alkalinity, milligrams/liter  120 96 

Hardness,  milligrams/liter 91 - 

Aluminum,  milligrams/liter - ND 

Iron,  milligrams/liter 0.02 ND 

Manganese,  milligrams/liter ND ND 

TOC,  milligrams/liter 2 1.9 
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Historically, raw water quality has not been tested as a part of normal/seasonal operations, and 

the two data points identified above are all that is available for analysis.  While these may 

provide some level of assurance that the quality of the water supply consistently remains at an 

acceptable level, no data exists regarding seasonal or annual fluctuations in water quality that 

could impact downstream treatment processes.  Without raw water testing, the best indication 

of the stability of raw water quality is the required level of effort for treatment.  Review of 

treatment plant operating records and discussions with operations personnel indicates that 

operating strategy for the treatment plant remains quite constant, which is consistent with a 

stable, high quality source of water.  

 Water Rights  

Meeteetse holds 2.57 cubic feet per second (CFS) of water rights on the Wood River. As registered with 

the State Engineer’s Office they include: 

Permit No.  Proof No.   Priority  Quantity 

Territorial  3598   1888  0.57 CFS 

   5247   18512   June 6, 1906 2.00 CFS   

The Amended Order of Adjudication of Record in Order Record 22 Page 97, Proof No. 18522 grants the 

Town of Meeteetse the right to change the point of diversion to Sunshine Creek from the Wood River.  

This order allows Meeteetse to retain its historical point of diversion on the Wood River should it at 

some point in the future decide to resume direct diversion from the Wood River instead of diverting 

from the Lower Sunshine Reservoir toe drain as is presently being done.  

Additionally, the State Engineer’s Office Docket No. 86-31-3 states that Meeteetse shall be allowed the 

exchange of stored water in Lower Sunshine Reservoir, for direct flow water. Meeteetse can store up to 

250.0 acre feet of exchange water during each water year. The rate of diversion may not exceed 2.57 

CFS. Meeteetse pays annual assessments for that storage capacity. 

Assuming that Meeteetse’s future residents will use the same average 168 gallons-per-person-per-day 

as they did in 2014, Meeteetse’s 2.57 CFS of water rights are sufficient to serve a population of 

10,000 people, a community slightly larger than Cody.   

Treated Water Quality  

Requirements for drinking water quality are set forth in the National Primary Drinking Water 

Regulations (NPDWRs).  Compliance with NPDWRs is mandatory for all public drinking water 

systems.  Monitoring requirements are established by the Environmental Protection Agency 

(EPA) on a system-specific basis depending on source water, treatment technology, system size, 

and prior monitoring results.  On an annual basis, systems are required to produce a Consumer 

Confidence Report (CCR) that provides details for all contaminants found during system 

monitoring.  In reviewing the performance of the Meeteetse system, CCRs for the years 2010 
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through 2014 were generated from the Region 8 EPA web site.  The data pages from the CCRs 

are presented in Appendix B, and indicate that the Meeteetse system was in compliance with 

all NPDWR requirements for the entire 5-year period.   

Review of monitoring results identified two parameters, Disinfection Byproducts (DBPs) and 

Thallium, which may warrant monitoring in the future.  Elevated levels for DBPs, both 

Haloacetic Acids (HAA5s) and Total Trihalomethanes (TTHMs), occurred in July 2009 and 

September 2011. The Consumer Confidence Report is given in Appendix B. In both cases, 

TTHMs and HAA5s exceeded the regulatory limit, but did not cause violations because 

compliance is based on a rolling annual average.   

DBPs are formed by chemical reaction between organics (carbon based compounds) in the 

water and chlorine used in the disinfection process.  The primary factors in determining the 

amount of DBP that will be formed include the concentration of organics in the water 

(measured as TOC), the concentration of chlorine used in the disinfection process, temperature 

of the water, and age of the water.  The 1997 Pilot Study Report identified the potential for DBP 

formation, but indicated that with a TOC concentration of 2.0 mg/l it would not be possible to 

generate DBPs in excess of the regulatory limit.  Due to a lack of operational data at the time, 

the Pilot Study conclusion was based on theoretical calculations which may or may not be 

representative actual conditions.  Clearly the theoretical predictions didn’t match Meeteetse’s 

actual potential DBP generation.  As demonstrated by the monitoring results, in the Meeteetse 

system it is possible to generate DBPs in excess of the regulatory limits with raw water TOC of 

only 2 mg/l. 

Eliminating the production of Disinfection Byproducts (DBP) is a significant and costly challenge. 

DBP control strategies generally include a combination of TOC removal in the treatment 

process; minimizing chlorine concentrations consistent with adequate disinfection; and 

minimizing water age.  Because it was believed that the DBP limit could not be reached due to 

the raw water TOC concentration, the water treatment plant does not include any process for 

TOC removal.  If TOC removal becomes a requirement, pretreatment processes including 

chemical addition and filtration would be required. This would likely require adding to the 

treatment plant building to house the required treatment tanks, piping, and chemical feed 

equipment. This would result in significant increases in both capital and operating expense. 

Figure 3-1 presents the chlorine concentration in the distribution system for the years 2010 

through 2015 (available at the writing of this report).  The graph shows that since the last DBP 

exceedance in 2011, the chlorine concentration in the distribution has generally been lower.  

Since there have been no DBP exceedances since 2011, reduced chlorine residuals in the 

distribution system appears to be an effective way of reducing DBP concentrations.  In addition 

to continued use of reduced chlorine residuals, it may also be effective to investigate potential 
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methods for reducing water age, such as reducing storage volume during periods of low use.  

Controlling DBPs by controlling chlorine residual and water age could help the Town avoid the 

need for costly upgrades to the treatment facility. It is recommended that these comparative 

simple options be fully exhausted before any attempt is made to remove TOC at the plant.  

Figure 3.1  Chlorine Residual 

 

As shown in the CCR for 2014 in Appendix B, Thallium was detected at concentration of 1.6 ppb, 

compared to a regulatory limit of 2.0 ppb and EPA’s goal of 0.5 ppb. In prior years testing, 

Thallium was not detected.  Because 2014 was the first year Thallium was detected, it is not 

possible to determine whether the result is some type of anomaly or whether a persistent 

Thallium source has reached the reservoir.  The most likely source of Thallium would probably 

be the old Kirwin mining operations located 22 miles upstream of the Town’s water source, 

Lower Sunshine Reservoir.  Additional monitoring is required to establish the significance of the 

2014 result. Thallium, in significant quantities, is a strong poison and has been used in 

clandestine murder.   The existing treatment facility does include a process capable of removing 

Thallium.  If Thallium proved to be a persistent issue, an additional treatment process, most 

likely ion exchange, would be required to provide removal. Because Thallium has only been 

detected once and that one occasion did not exceed standards, it is not expected that this 
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element will continue to be a source of concern. As with TOC removal, this process change 

would likely require expanding the plant building as well as installing the equipment.   

The ability of all treatment facilities to comply with drinking water regulations is heavily 

dependent on the regulations themselves, and these regulations are constantly evolving.  The 

current EPA Contaminant Candidate List (CCL) contains approximately 100 contaminants that 

will be evaluated for regulation.  Most of the contaminants on the list are unlikely to be 

regulated in the near future, but some undoubtedly will.  The current emphasis of the 

contaminant list appears to be on naturally occurring toxic metals, manmade carcinogenic 

chemicals, and certain microbial contaminants such as viruses, many of which may not be 

removed by the Town’s current treatment processes.  However, many of the chemicals and 

viruses under consideration may be much more likely to occur in more populated areas of the 

country and should not be a factor for the Town of Meeteetse. 

Overall, it appears that the Town should be able to continue producing water that meets all 

drinking water regulations well into the future.  Assuming that Thallium does not emerge as a 

persistent problem, the quality of the water source appears to remain excellent, which by itself 

will help ensure the Town’s ability to comply with future regulations.  In addition, the existing 

treatment facility provides excellent treatment for all listed EPA constituents of concern under 

current regulations for Meeteetse’s existing water source. 

Treatment 

The existing water treatment system was place in service in 2001 and generally includes a raw 

water pump station, raw water screening, membrane microfiltration system and disinfection 

using liquid hypochlorite (chlorine). As originally constructed, the facility had membrane 

filtration capacity of 105 gpm per membrane rack (approx. 150,000 GAL/D).  Subsequently, 

additional modules were added to complete each rack, resulting in a capacity of 195 gpm 

(approx. 280,000 GAL/D) per rack.  When the additional membrane modules were added in late 

2008, no changes were made to pumping capacity or other plant hydraulics.  Mainstream 

treatment plant components were generally sized to accommodate a flow rate of 210 gpm 

through each of the two membrane racks, for a total treatment capacity of 400 gpm. 

Full redundancy is provided for major process equipment.  Normal operation of the treatment 

facility is controlled by Programmable Logic Controllers.  Monitoring and modification of the 

process is accomplished via an Human Module Interface (HMI) computer located in the Water 

Treatment Plant office.  Specialized processes such as chemical cleaning of the membranes are 

controlled manually by operations personnel. 
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Figure 3.2 Treatment Process Schematic Diagram 



Meeteetse Master Plan

Page 22 

 

Figure 3.2 presents a simplified diagram of the process.  Descriptions of unit processes are as 

follows: 

 Raw Water Pumping 

Water collected from the toe drains flows through a wet well and overflows to the 

creek.  Two submersible raw water pumps located in the wet well convey water to 

the treatment facility and through the treatment process.  Raw water pumps are 

rated at 20 HP with a variable flow rate of 230-270 gpm. 

 Raw Water Straining 

Raw water passes through a 400-micron basket strainer prior to entering the 

membrane racks.  Two strainers are provided each with a design flow of 231 gpm. 

 Membrane Filtration 

The membrane filtration system includes two membrane racks, each with a capacity 

of 13 membrane modules.  One each rack, seven of the membrane modules are 

Microza USV-6203, and six are Microza UNA-620A.  Membranes are classified as 

microfiltration, with a nominal pore size of 0.1 micron.  Each membrane module 

provides an effective surface area of approximately 538 square feet.  Each module 

has a capacity of 15 gallons per minute (GPM), or a flux rate of 40 gallons per day 

per square foot.  The system was designed to include an excess recirculation system 

to improve distribution of flow through the membrane modules.  Excess 

recirculation flow of 10% is provided by two centrifugal pumps. 

 

Reverse filtration and air scrub is performed automatically by the system as a part of 

normal operation.  Reverse filtration flow is provided by two centrifugal pumps.  Air 

scrub is provided by two 5HP air compressors.  Chemical cleanings, or Clean In Place 

(CIP) is a manual process controlled by the operator.  Chemical cleanings utilize citric 

acid and sodium hydroxide in separate steps to recover membrane capacity. 

 

The CIP process automatically takes place at each 3500 gallons of production 13 

membrane per filter bank. The two 13 membrane filter banks can produce 200 GPM 

each (400 GPM total) minus down time for cleaning. The backwash/cleaning process 

requires 1½ minutes. The cycle time averages 19 minutes. Downtime for cleaning 

computes to 8%; (1½/19). This results in an availability of 92% for water production 

runtime. The maximum finished water production is then approximately 22 hours 

per day at 400 gallons per minute, or 528,000 gallons per day. During July and 

August, residents use approximately 300 gallons per person per day. With the 
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present population, that equates to about 100,000 gallons per day.  Meeteetse’s 

treatment plant could serve up to five (5) times the present population.  

 

 Disinfection 

Disinfection is achieved using a chlorine gas disinfection system.  Chlorine gas is kept 

in 150 pound bottles in a room separated from the rest of the facilities.  Chlorine 

solution is piped to the clearwell and introduced to the flow stream in the basin.  A 

concrete clearwell provides contact time for the disinfection process. 

Auxiliary Power 

The plant does not currently have backup power, but the Town has budgeted to 

acquire an emergency generator in FY 2015/2016. Including town and county 

consensus funding, the combined budget for this acquisition is $50,000. 

SCADA System 

Meeteetse’s present tank level control system consists of two systems. The original one 

controls the main 500,000 gallon tank at the south end of Town. This electromechanical system 

has been in service for some 30 years. It consists of a pair of Mercroid switches that signal low 

water in the tank and call for the plant to start. It also signals that the tank is full and calls for 

the electric powered valve to close, stopping flow from the plant through the transmission line.  

The water level at this tank governs the lower pressure zone, which covers the majority of the 

community. The control signals are sent over leased hard-wire phone lines between the plant 

and the vault at the tank where the mercroid switches, electrically operated valve, and other 

valving equipment is housed.  

The other system controls the 200,000 gallon tank in the Meeteetse Trails Estates. This system 

controls the tank level using is a programmable logic control (PLC) system that is radio linked to 

the tank. The water level of this smaller tank controls the Town’s upper pressure zone.  This 

system has been little used since its installation in 2000. Presently, it serves only the WYDOT 

maintenance shop. This system draws water from the lower pressure zone and pumps it to the 

upper tank. The SCADA system is an Automation Electronics system PLC based system. It can be 

programmed for tank level control, settings calling for one or both service pumps to come on, 

and for the fire pump to start up under set conditions. It can also produce programmed alarm 

notices. The telephone dialer that was originally in the control panel has been removed. 

The two systems, while functional, operate totally independent of each other. They do not 

communicate with one another and there is no central location to monitor or control the 

system. There is no ability to operate any part of the system without an operator being 
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physically present at the given piece of equipment.  For example, while the plant is operating an 

operator must be at the plant to know what equipment is operating and to make any 

adjustments to its operation. 

The present control system for the lower pressure zone is obsolete. Many of its components, 

such as the Mercroid switches are no longer made. Much of the electrical equipment is 

corroded and in need of replacement. The upper pressure zone SCADA equipment is functional, 

as best as can be determined. The system is not being run in automatic mode because there is 

so little use in this section on the system, the operators simply run it manually. They start the 

service pumps when the water level in the tank falls below the desired level, fill the tank to 8 

feet and shut off the pump(s). This is done approximately on a weekly basis. 

To achieve a modern control/SCADA system, the plant, the lower tank, booster station, and 

upper tank need to be signal-linked with a single monitoring and control system, whereby the 

operators can monitor the system from the plant, Town Hall, or remotely. Signals between 

these units can either be carried over phone lines as they are now in the lower pressure zone, 

or through a radio signal, as is the upper pressure zone. To develop a soundly selected 

approach, the present system must be evaluated by a control consultant who can suggest what 

means of signal transmission would best meet needs. The Automation Electronics equipment at 

the booster station needs to be evaluated to determine what portions of it can be salvaged and 

what is obsolete and requires replacement.  

Transmission 

Main Transmission Line between Water Plant and Town 

The transmission line between the treatment plant and the main tank in Town is 6.4 miles long. 

It was built in two separate projects. The original section of transmission line extends from the 

Wood River Bridge into Town. It was constructed in 1987. Nelson Engineering of Jackson was 

the design engineer. That project replaced the original steel transmission line that, at the time 

of its replacement, was losing half of the water being treated and sent to town. The 

replacement line was constructed entirely of PVC. With the exception of a 3,560 foot section of 

12-inch PVC, this line is constructed of 8-inch PVC. The 0.7-mile long section of 12-inch section 

of line extends from the crest of the hill that is about ¾ of a mile toward Town from the 

Highway 290 crossing of the Wood River.    

When the new water treatment plant was constructed in 1999, an additional mile of 

transmission line had to be built to connect the new plant to the transmission line that was 

reconstructed in 1987. This line was constructed entirely of class 100 8-inch PVC.  

Except for the final 6,070 feet of line that is 150 class, all of other 28,913 feet of the PVC is 

pressure class 100. In total, this transmission line is 34,983 feet (6.63 miles) in length.  
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Total drop between the high water line at the plant and the high water line of the main tank in 

town is 208 feet, giving a slope of 5.95 feet per thousand. At that slope, the capacity of the 

transmission line is approximately 2.4 million gallons per day. That is sufficient capacity to serve 

a community of approximately 7,500 people, a maximum day demand of 320 gallons per 

person per day.  

There is a blow-off hydrant on the west bank of the Wood River that can be used to drain the 

upstream 5,900 feet of pipe. In that first section of transmission line, there are three (3) gate 

valves for shutting down the line. Along the remainder of the transmission line, there are 12 air 

relief valves. There are 13 gate valves that can shut off sections of the line that need to be 

isolated for repair purposes. There are also 12 blow-offs that can serve to drain strategic 

sections of the line to aid in making repairs.  

The section of line between town and the water treatment plant was inspected during this 

project by the engineer and the Town’s Public Works Director. The air relief stations shown on 

the plans are all visible and appear to be in operating condition. However, these stations need 

to be cleaned of debris that has accumulated. In some cases, the manhole lid vents have 

allowed runoff water-carried dirt and debris to enter the manhole vaults. In general, the line 

appears to be in good working order, given its nearly 30 year life. Rust corrosion has 

significantly attacked some of the air relief valves. In coming years, these will need to be 

replaced when failures start to occur. 

Antelope Hills Area  

As discussed in Chapter 2, the Antelope Hills system was constructed in 2000. Its service 

elevation is 200 feet (86 psi.) above that of the rest of the community. This system forms an 

upper pressure zone in Meeteetse’s system.  

Antelope Hills Transmission Line 

The system also has a transmission line serving Antelope Hills Golf Estates 200,000 gallon 

storage tank. The booster station that pumps water to the tank that serves this portion of the 

system takes water off of the 6-inch line at the east edge of the original town system. A booster 

pump station moves water through this transmission line to the tank. The portion of this system 

that serves as a transmission line, versus part of the distribution system, is three sections as 

follows: 

1. 1,946 feet of 8-inch class 200 PVC between the booster station and the east end of 

Phelps Way, 

2. 1,439 feet of 8-inch class 200 PVC on Phelps Way between Custer Lane and  its east 

end, and, 

3. 849 feet of 8-inch class 150 PVC to the development’s tank. 
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In total, this transmission line is 4,284 feet of 8-inch PVC line, all constructed in the year 

2000.  

As of late 2014, all indications are that these transmission lines are in good condition. They 

have been in daily use since 2009 serving the new WYDOT shop. That shop, as of early 2015, is 

still the only water user served by the Antelope Hills portions of Meeteetse’s system. The town 

has reported no breaks in these transmission lines or other operational events that would 

indicate any integrity of capacity deficiencies in these lines.  

Antelope Hills Booster Station 

The Antelope Hills booster station pumps water from the Town of Meeteetse system to the 

200,000 gallon tank which serves this addition to town. There are three pumps in this booster 

station. Two serve to supply normal demand. These two pumps are identical in type and 

capacity. The third pump serves as a fire booster pump in the event that larger volumes of 

water are demanded on an emergency basis.  

 The two general service pumps are each 7½ hp. 3 phase, 85 gpm units and operate at 239 feet 

TDH. The existing pumps are Grundfos model CRN 60-40. Manufacturer’s pump curve data 

indicates an efficiency of 60% at these operating conditions. These two pumps can be run either 

singly or together depending on demand.  

The fire pump is an American Turbine model 10-L-20 with two stage (2) impellers trimmed to 

6.899-inch diameter.  Its motor is a 60 horsepower three-phase, 460 volt, running at 3545 RPM.  

The unit designed to produce 500 gpm of flow under 288 feet of head. The operating head can 

vary between 200 feet and 320 feet depending on the level of the two tanks at the time water 

is being pumped to the upper pressure zone of the Meeteetse Trails Estates system and tank. 

The pump efficiency ranges between 63% at 200 feet to 77% at 304 feet, and 70% at 320 feet. 

Refer to the American Turbine report Appendix A.     

A pressure reducing valve (PRV) in the pump house permits water to flow back to the main part 

of the town’s system (the lower pressure zone). If pressure at the pump station drops to a level 

below that set on the downstream/town side of the pressure reducing valve, the valve will 

open, allowing water to feed back to town. When the valve opens, it modulates the flow to 

permit only enough water to back feed to maintain that preset pressure. This valve can open 

when an unusually high demand, such as fire fighting occurs in the lower pressure zone. The 

manufacturer reports that the valve can modulate flows from a minimum of 10 gpm to a 

maximum of 1800 gpm.  The pressure setting is controlled by adjusting the pilot valve.  Tagging 

on the pressure sensing pilot valve indicates that this pressure is set at 20 psi. That setting has 

not been confirmed. A setting of 40 PSI would better match present operating conditions and 

pressure sustaining needs 
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The booster station’s pumps are controlled by an Automated Electronics stand-alone SCADA 

unit. It can serve to monitor the level of the system’s 200,000 gallon tank and call for the pumps 

to come on at operator adjustable set points. At present, (May 2015) this SCADA unit is not 

being used. The operators are running the system by hand by switching on the pumps when the 

Meeteetse Trails Estates tank falls below the eight (8) foot level. This SCADA system in not 

linked to any of the equipment in the town’s lower pressure zone. It was discovered that the 

automatic dialer that was once in the control cabinet has been removed and its connecting 

wires cut. It once served to call the system operator in the event of an alarm condition. The 

whereabouts of that unit is unknown.  This unit is obsolete, and its function will be replaced 

with a system wide SCADA system. 

As mentioned above, the only user on the Meeteetse Trails Estatessystem is the WYDOT 

maintenance shop. Water use is minimal during winter months with restroom water being 

needed. During summer months, WYDOT uses considerably more water because they irrigate 

the shop’s lawn and grounds using city water.  

The Meeteetse Trails Estates system is designed to serve all 86 lots and an estimated 215 

people that could eventually reside in the addition.  As stated in Chapter 2, this upper zone of 

the Meeteetse system is only minimally used at present. 

Storage 

Town’s Main Tank 

The town’s main tank has a capacity of 500,000 gallons. It is of welded steel construction. It is 

32 feet high and 52 feet in diameter. It was erected in 1976 by Chicago Bridge and Iron. It was 

completely repainted and refurbished in 2007. The few spots of electrolysis erosion were 

ground out and weld replaced. The entire interior and exterior surfaces were sandblasted, 

primed, and repainted at that time. This tank alone has a capacity to serve a population well in 

excess of Meeteetse’s projected population through the year 2035. This tank has the capacity 

to serve a population in excess of 500 people.   

Stability of Tank‘s Foundation 

Since it erection in 1976, this tank’s foundation has shown no signs of movement nor distress. 

The ring wall shows some minor cracking that is consistent with aging of concrete on the area’s 

environment. The vault, which is integral to the ring wall, shows no cracking in its walls or roof, 

again an indicator of no movement in the foundation.  

The tank site itself is on the nose of a small ridge bordered by erosional cuts from the Greybull 

River and a small tributary draw on the east/southeast side of the tank site. The top of the 

backslope above the tank, which is essentially the same height as the tank, shows no indication 

of movement. There is no crack behind the top of the cut indicating any other indication of an 
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incipient landslide. Just south of the site, and at a slightly lower elevation are two residences. 

The further south residence is founded on a sandstone outcrop. Near the closer residence, the 

sandstone outcrop is visible, but less so. Just as at the tank site, there is no noticeable mass 

movement of either of these developed sites. All noticeable indications of the ridge on which 

the tank site is located is that the site is geologically stable.       

Antelope Hills Tank 

The finished floor elevation of the Meeteetse Trails Estates pump station is at 5,822 feet. The 

high water elevation of the tank is at elevation 6142.5 feet. The base elevation is at elevation 

6120 feet. The Meeteetse Trails Estates tank is of bolted steel construction. It was built in 

August of 1996. It is 24 feet high and 38 feet in diameter with a capacity of 200,000 gallons. It is 

manufactured by Peabody TecTank. This tank has adequate capacity to serve the forecast 

population of 215 people who may eventually occupy the 86 lots presently in this upper 

pressure zone. In this addition’s 15 year history, is has yet to have any occupants. 

Storage Adequacy 

The town’s total water storage capacity is 700,000 gallons. This is more storage than is required 

for the town’s present population of 327 people. This storage volume is the combined capacity 

of the town’s two tanks. The recommended volume of storage is determined by three factors: 

1. Emergency,  

2. Fire, and  

3. Equalization.  

A brief explanation of each is as follows: 

Emergency storage is to meet demand for a full average day of system usage in the event that 

supply is lost. This is characteristically 150 to 170 gallons per person. Fire storage is simply the 

recommended amount of storage needed to fight the largest fire event that the service area 

would expect to experience. Finally, equalization storage is that amount of water that is 

needed to make up the difference between water supply capacity and water used during the 

maximum day usage without diminishing fire storage reserves. 

For Meeteetse, average day usage is 168 gallons per person. That suggests that the town’s 

present population needs emergency storage of 55,000 gallons.  

Fire storage needs to be able to supply the recommended flow for the anticipated duration of a 

fire event.  Fire flow requirements are based on the size of structure, its type of construction, 

and the separation distance to adjacent structures. Using the Insurance Services Office’s 

criteria, the larger fires that may occur in the community were found to be: 
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 School   2750 gpm (165,000 gal/hr.) for two hours 

 Museum  1520 gpm(91,200 gal/hr.) for two hours 

 Mercantile building 2300 gpm (138,000 gal/hr.) for two hours 

Because the largest demand governs recommended storage capacity, Meeteetse’s fire storage 

requirement is 276,000 gallons. Finally, Meeteetse’s maximum day usage between 2011 and 

2014 was 223,000 gallons on July 10, 2011. The full production capacity of the plant is 400 gpm 

(24,000 gal/hr.) for up to 22 hours per day after deducting down time for cleaning the plant’s 

filters.   This equates to 528,000 gallons per day production capacity. This is over twice the 

town’s present maximum day use. Given this production capacity, the town needs no 

equalization storage. Total recommended storage for the town’s present usage demands is 

233,000 gallons of fire storage plus 55,000 gallons of emergency storage for a total needed 

storage of 288,000 gallons.  With 700,000 gallons of storage, Meeteetse has over twice the 

amount of storage that it presently needs. Meeteetse’s storage capacity could serve more 

than twice its current population.  

The valve and metering vault at the 500,000 tank is typical of those built in the late 1970’s 

before the Occupational Health and Safety Administration (OSHA) promulgated confined space 

safety requirements. The vault’s walls, floor, and roof are constructed of reinforced concrete. 

Entrance to the vault is provided by an insulated aluminum lift lid Bilco hatch. The access ladder 

is steel fabricated attached to the wall directly below the hatch entrance. The vault is lighted by 

a single globe enclosed incandescent bulb.    

This concrete vault houses the equipment that signal’s the plant to start up and send water to 

the tank. It houses the piping and valves that will shut off flow coming into and out of the tank, 

should that be necessary. it also houses the Roll-seal brand valve that stops flow into the tank 

when it is filled. Included in the piping is a mechanical propeller type meter that totalizes flow 

leaving the tank. The control signals consist of two Mercoid brand switches to signal that the 

tank is full, and, when it drained to a preset level, calling for the plant to open the control valve 

that allows water to flow from the plant wet well through the transmission line to the tank.  

The vault and control system have served the town well over its life since 1976, nearly 40 years.  

Standards and equipment for such facilities have changed significantly in those 40 years since 

this unit went into service. Most notably, OSHA standards define the vault as a confined space. 

The vault does not, however, constitute a “Permit-Required Confined Space” as defined by 

OSHA. 

 The vault houses no hazardous atmosphere or materials. The tank control level switches, which 

are no longer made, do contain mercury which constitutes no hazard as long as it remains in its 

factory assembly.  The control signals are sent over hard wires telephone lines between the 
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tank vault and the plant. The diaphragm in the Roll-seal valve needs to be replaced. There are 

newer styles of valves that are more reliable and require less maintenance.     

Distribution System 

Overview 

The Community Master Plan states: “The water distribution system provides water to 230 taps 
in town and twelve out of town. Water service is available throughout town, except water 
mains (and sewer mains) have not yet been installed in the western half of the Meeteetse Trails 
Estates subdivision”.  
 
In 2009, Meeteetse replaced about 1,044 feet of 8-inch and 10,300 feet of 6-inch waterlines 

with new PVC mains and reconnected the water service lines. Old asbestos cement and ductile 

iron waterlines were showing their age and deterioration with repeated waterline breaks and 

other recurring maintenance problems.” The statement made in the Community Master Plan is 

fundamentally correct.  

Meeteetse’s present water distribution system is built of predominately PVC pipe. The system is 

comprised of the following pipe types and quantities:  

 12-inch PVC - transmission line 3,561 ft. 

 8-inch PVC – transmission line 31,423 ft. 

 8-inch PVC – distribution 44,477 

 6-inch PVC - distribution  21,353 

 8-inch Asbestos Cement distribution – Highway 290 2250 

 6-inch Asbestos Cement distribution – Highway 290   853 

In addition to the lines listed above, the system has small footages of 6-inch AC fire hydrant 

leads and other remnants from prior replacement projects. These include the 6-inch main 

crossing 120 at Highland Avenue.  

The distribution system is capable of delivering both the present and forecast needed flows 

to meet service demands under all normal operational conditions. Computer modeling of the 

system is discussed in Chapter 4. The modeling found that the distribution system can deliver 

needed flows under all service scenarios that were modeled. Those included normal and 

maximum day demands. It also modeled fire fighting demands for the types of structures 

presently in Meeteetse. Again, more detailed results are discussed in Chapter 4.   

AC Main under Highway 290    

The 8-inch Asbestos Cement (AC) line in Park and Hayes Avenues (Wyoming Highway 290) was 

installed at an undetermined past date, likely before the early 1970’s. While it is a sound, low 

maintenance pipe, Asbestos Cement pipe is no longer made because of the health concerns 
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surrounding asbestos becoming airborne and inhaled by workers during the manufacturing 

process. In spite of common public perception, AC pipe has not been shown to have any health 

threats when used as a water pipe. Ingestion of AC has not shown to be a significant health 

concern. Inhalation of significant amounts asbestos fibers is the main source of known health 

concerns. As a water pipe, AC carries no documented health concerns. It is a very stable, 

durable, and serviceable water pipe. Its only drawback comes with the need to make repairs.  

When that need arises, the industry has an ample number of repair collars, tap saddles, and 

other mechanisms to make repairs very similar to PVC and ductile iron pipe materials. There is 

no compelling reason to replace the 8-inch AC line in Highway 290 any time soon. If and when 

WYDOT rebuilds this highway, it may present an opportunity to replace the line if Meeteetse 

decides to do so at that time.       

 Operations 

Meeteetse’s two operators are responsible for all operation and maintenance functions for the 

entire town. For the water system, this includes operating the raw water pimp station, the 

water plant, the 6½ mile transmission to town, the entire distribution system including meter 

reading, and maintain the upper pressure zone consisting of its booster station, tank and 

distribution system. As well the same two people maintain the entire sewage collection system, 

the sewage lift station, the transmission line to the treatment lagoons and the lagoons 

themselves. The same two men take care of the street system, including snow plowing. They 

also collect the solid waste and haul it to the Cody land fill, a twice weekly 60 mile round trip.     

 Water Treatment Plant  

The system is currently operated in general conformance with the design intent.  The following 

describes some of the key operating concepts currently in use: 

 The influent screen installation includes upstream and downstream pressure 

transmitters, which provide notification to clean the active screen based on 

differential pressure.  Screens are normally cleaned once per month to avoid 

shutdown due to high differential pressure. 

 The plant is normally operated at 200 gpm, or 100 gpm per membrane rack.  Due to 

additional membranes added to the racks, the loading rate on the membranes is just 

over half of the design loading rate. 

 Excess recirculation is not currently in use. 

 Reverse filtration and air scrub are both set to run at 3500 gallons per rack.  For 100 

gpm per rack, this results in an RF/AS frequency of approximately every 35 minutes. 

Chlorine is not in use during Reverse Filtration. 
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 Integrity tests are run every morning in auto mode.  Membrane integrity has been 

excellent.  Current operations staff has pinned only one strand in the last several 

years. 

 Clean in Place is performed quarterly.  The majority of the CIP process is manual and 

requires constant operator input. The CIP process takes one day of operator time 

per rack. 

 Operations personnel maintain an inventory of their most frequently used parts and 

supplies. 

Operations personnel are able to successfully operate the treatment plant in its current 

condition, however there are a number of equipment issues that make operations more 

challenging, or prevent collection of certain data: 

 The influent turbidimeter has become obsolete and parts are not available.  Calibrating 

the outdated equipment is challenging. 

 The raw water particle counter has been inoperative for several years. 

 Valve actuators contain parts such as microswitches that have become hard to find. 

 The filtered water particle counter has been inoperative for several years. 

 The Allen-Bradley Panelview (auxiliary control panel) is inoperative. 

 The sampling pump is inoperative and a temporary pumping arrangement is in place. 

The Pall corporation inspection reports, which are included in the Appendix C, indicate that 

both the original year 2000 membranes and those added in 2008 are in excellent condition. The 

assessment performed annually by Pall show no significant degradation of performance or 

capacity.  

With continued good care and sound operational procedures it is estimated that water 

treatment plant can continue adequately serving the Meeteetse community for an additional 

fifteen years of beyond. Following some operational charting the operators can more 

accurately forecast the filter life. 

Transmission and Distribution System 

Meeteetse’s 6.6 mile transmission main has 12 vault enclosed air release valves. These units 

appear to be functioning as designed. They are very infrequently visited, by the operators. The 

air release units are becoming significantly rusted. The operators should expect that some of 

these units will begin to fail in future years due to rust deterioration.   This is expected, as they 

have been in service since 1987, nearly 30 years.  

In was noted in the course of inspecting the air relief vaults that several of them have a 

significant accumulation of debris from water and other transport mechanisms carrying 



Meeteetse Master Plan

Page 33 

material into these manhole units. It is recommended that these be cleaned of this debris. This 

will help reduce moisture accumulation and the rust that results from it.  

Other manhole units had freestanding water in them. It is recommended that this free water be 

removed as well. The soured of the water was not specifically found in the brief condition 

assessment that was made. None of the water appeared to be coming from the water line 

itself. It is suspected that it was either groundwater or runoff that leaked in through the 

manhole cover. In either event, this water should be removed and sealed out to dry up the 

vault, reduce rusting, and improve the work environment in the manhole vaults themselves.  

There is no evidence that the transmission line is accumulating silt or other foreign material. As 

a matter of standard operation, the transmission line should be flushed annually. If flushing 

shows that the water being flushed is either less or more turbid water than anticipated, flushing 

frequency should be adjusted accordingly.    

The town staff does not presently carry out a program of scheduled operation of all system 

valves. Recommended operating procedures suggest that valves be operated at least annually 

and any nonfunctioning valves be noted for repair. Under ideal operating protocol, all service 

line curb stops would be operated annually as well. Presently valves are operated on an as 

needed basis. It is recommended that all main line valves be operated annually to verify that 

they are functioning properly. Those which malfunction should be repaired or replaced. 

Meeteetse’s Volunteer Fire Department annually operates and flushed all fire hydrants. This 

serves to flush the town’s main lines as well. Any malfunctioning hydrants are reported to the 

town maintenance staff for repair. 

   Existing Access to and Security of Tanks 

 Lower System, 500,000 Gallon Tank 

This site has security chain link fencing around the entire site. The construction of this fencing 

meets customary industry standards. The operators keep the control vault locked. The gate to 

the site is normally left open. This is due to the steep approach to the site. When weather 

leaves the road either wet or snow covered, a maintenance vehicle would easily get stuck or 

spun out if it had to stop for opening the gate and then resume driving into the site. The open 

gate can allow indiscriminate public access to the tank. In the tank’s 40 year history that has yet 

to be a problem. Still, best practices dictates that the site perimeter fence gates be kept 

secured and locked.   
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Upper System, 200,000 Gallon Tank 

The site of this tank sits at the top of a quite steep access road, steeper even than the road to 

the main tank. This road is impassible with a normal four-wheel drive vehicle when the road is 

wet of snow covered. The operators are then restricted to foot access.  

The site is unfenced. Public access is not controlled. In general, this has not resulted in 

malicious activity. However the solar panel powering the tanks SCADA signal sender was stolen 

from atop the tank in 2014. It is recommended that the site be security fenced to prevent other 

such incidents. The access road at its present steep grade makes regular checking of the site 

impossible at times. It is recommended that this deficiency be rectified.  

Service Population Capacity of System Components As Of 2015 

Water Source 

The town’s 2.57 cfs of water rights is sufficient for a population of approximately 10,000 

people.  

Toe Drain Pump Station 

The toe drain collection system provides sufficient flow for the pump station to feed the plant 

in excess of the plant’s 400 gpm capacity. The pump capacity likewise provides delivery 

volumes sufficient to allow the plant to operate at its maximum 400 gpm capacity. This could 

serve up to 1,700 people.   

Treatment Plant 

Meeteetse’s treatment plant, operating at full capacity, could serve up to five (5) times the 

present population, approximately 1,700 people.   

Transmission Line  

The transmission line between the plant and town is hydraulically capable of carrying the 

town’s entire water right of 2.57 cfs, enough supply for a community similar in size to Cody.  

Storage 

Lower Pressure Zone Tank 500,000 Gallons  

This tank has the capacity to serve a population in excess of 500 people. 

Upper Pressure Zone Tank 200,000 Gallons   

This tank has adequate capacity to serve the forecast population of 215 people who may 

eventually occupy the 86 lots in this addition. 

Overall, with 700,000 gallons of storage, Meeteetse has available over twice the recommended 

amount of storage.    
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Distribution System 

The distribution system is capable of delivering both the present and forecast needed flows to 

meet service demands under all normal and emergency operating conditions. 

Identification of Water System Deficiencies 

1. To increase system reliability and compile operational records, the system controls need 

to be updated to a fully integrated, current day control/SCADA system. 

2. Evaluate the Meeteetse Trails Estates SCADA system to determine what components 

can be integrated into a system-wide SCADA system. 

3. The vault at the main tank needs to be retrofitted to include: 

a. A configuration that eliminates the present confined space limitations, 

b. Heating and ventilation to eliminate moisture accumulation, 

c. Repair or replacement of the Rol-Seal valve, 

d. Update the motorized control valve to be compatible with a new SCADA system, 

e. Replace the tank outflow meter to a sonic totalizer integrated with SCADA,  

f. Update electrical and lighting to National Electrical Code (NEC) standards, 

g. Replace any of the hand wheel valves in the vault that are operationally 

questionable  

4. Grade the access road at the main tank to provide a parking place in front of the gate to 

allow an operations truck to park while the gate is being opened. This would allow 

closing the gate and maintaining a secured site.  

5. Install security fencing of the Meeteetse Trails Estates tank. 

6. Reconstruct the Meeteetse Trails Estates tank access road to facilitate all weather 

access. 

7. Loop the water line from the WYDOT shop back to the town system to provide a second 

feed to this upper pressure zone. 

8. Implement a program of installing replacement meters in homes with the goal of 

eventually eliminate residential meter pits.  

9. Needed equipment updating and replacement at the plant includes the following: 

a. Replace the influent turbidimeter which has become obsolete and for which 

parts are no longer available.  Calibrating the outdated equipment is challenging. 

b. Replace the raw water particle counter which has been inoperative for several 

years. 

c. Replace the several valve actuators which contain parts such as microswitches 

that have become outdated and difficult to find replacements. 

d. Replace the filtered water particle counter which is inoperative. 

e. Bring the Allen-Bradley Panelview (auxiliary control panel) to operational status. 

f. Replace the failed sampling pump.  

g. Update the plants obsolete Windows XP operating and data recording software.  
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Chapter 4  Hydraulic Modeling 

Overview 
A hydraulic model was constructed utilizing Bentley WaterGems (v8i) modeling software.  The town 

(proper) of Meeteetse with the Antelope Hills Subdivision was analyzed, with both storage tanks 

accounted for in the model.  A 40 psi pressure sustaining valve was modeled into the system at the 

pump house location where the Antelope Hills Subdivision system would ensure a pressure of 40 psi was 

maintained at the downstream side of the booster station pump house (see the following exhibits).  

Three scenarios were modeled using this approach.   

1. An average use daily demand of 1 gallon per minute (gpm) at every active service in Meeteetse. 

2. An above average use daily demand of 2 gallon per minute (gpm) at every active service in 

Meeteetse. 

3. A 2600 gpm emergency fire demand modeled from 4 fire hydrants closest in proximity to the 

Meeteetse School. 

4.  A 2600 gpm emergency fire demand modeled from 4 fire hydrants in the downtown/ 

mercantile area. 

After these scenarios were modeled, modifications, including necessary upgrades, were placed in the 

system to determine any effect on the total system.  These included: 

1. A pipeline to loop from the WYDOT shop on the east end of town back to the lower pressure 

zone, connecting the two systems with a second pressure reducing valve.   

2. Placing two additional fire hydrants in the lower portion of town; The first on the west end of 

South Street at the river, and, the second on Virginia Avenue behind the school, to enable 

flushing dead end lines and ensure fire protection to all buildings.  

3. Installation of additional pipe in the town to further loop up to two additional routes. These two 

sections are:  

1.) one block on People’s Drive from Mondell to Dutch Avenue, and  

2.) ½ block on Park Avenue between the alley north of town hall to Franklin Street.  

4. Finally, any deficiencies found in the water system that were identified with the water model 

and will be discussed later in this section. 

Results 
Average Day Demand 

In this scenario of a moderate day, demand of one (1) gpm per service placed on the water system 

pressures throughout the town are adequate (refer to Figure 1).  Near the lower elevations of 

Meeteetse Trails Estates, pressure exceeds 80 psi.  Homes built in this location below elevation 5960 

feet should have a pressure reducer installed on their water service to reduce the system pressures to 

an in-home of no more than 80 psi.   
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Throughout the town, pressure is well sustained with a max pressure of over 80 psi in the lowest 

elevations near the Greybull River.   In the highest reaches on the east of the town, pressure drops 

below 40 psi.   One home on Potas Drive has an individual pressure pump to raise in-home pressure 

(refer to Figure 1). 
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  Figure 4.1 Average Day Demand 
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Maximum Day Demand 

This scenario modeled a double-the-average demand on the water system in order to find any 

deficiencies associated with this type of demand placed on the system.  The model results follow closely 

with average day demand simulation with no additional areas of pressure concern (refer to Figure 2).  

The system and storage is sized to sustain a population many times greater than the current population.  

The system functions well meeting current demands and is easily capable of supporting additional 

growth in both the core of town and the Antelope Hills Subdivision. 

  



Meeteetse Master Plan

Page 40 

Figure 4.2 Maximum Day Demand 
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Fire at School    

A fire flow situation modeled at the school accounts for four (4) hydrants in closest proximity of the 

school to be opened.  Each of these fire hydrants was modeled at 650 gallons per minute.   With 2600 

gpm total demand flowing from these hydrants, pressure is maintained through flow through the 

pressure reducing valve at the Antelope Hills Subdivision booster station.  In the lower pressure zone, 

the core of town, low pressure areas can occur under this condition (refer to Figure 3).  Water services in 

the area above 5850 feet elevation in the lower pressure zone in the town will experience less than 20 

PSI water pressure during the time of this emergency water demand.  The model indicates the lowest 

pressure experienced is 13 psi.  This will occur at the service to the farthest south end of town.  This is 

not of concern because it only occurs under fire demand load which likely would not last for more than 

two hours. When this demand on the system ceases, pressures will be restored to normal levels.    It is 

interesting to note that in this situation, Antelope Hills Subdivision is well protected and areas of the 

subdivision still have greater than 80 psi pressure delivery (refer again to Figure 3). 
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Figure 4.3  Fire at School 
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Downtown Fire   

This type of event would perhaps be the most demanding on the Meeteetse water system.  Figure 4 

depicts the service pressures that would occur with a fire in downtown Meeteetse requiring a high 2600 

gpm demand.  With 2600 gallons per minute taken from four fire hydrants in the downtown area, the 

same type of pressure losses would be experienced as with a fire at the school. However, pressures 

lower than 20 psi would also be experienced in the north end of town, particularly in locations below 

5800 feet elevation in the north end of town.   The lowest pressure the model depicts is near fire 

hydrant number 29 with a projected pressure of 11 psi.   
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Figure 4.4 Downtown Fire 
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Additional Modeling Considerations 
The following are upgrades that could be made to the system in light of the modeling information 

obtained.   

Consideration 1 

 Install a pipeline to loop the Wyoming Department of Transportation shop located on the far east end 

of Meeteetse with the existing town water system.  This loop would allow circulating the water between 

the two pressure zones systems which will help to keep the upper zone water fresh and may help 

maintain chlorine residual.  Furthermore, water stored in the Antelope Hills tank can more quickly 

deliver water to the lower pressure zone in the main part of town should it be in a high demand 

situation such as a fire.  This line would need a pressure sustaining valve to maintain the pressure to the 

subdivision without delivering excess pressure to town.    

Consideration 2 

Figure 5 depicts two locations in town where fire hydrants may need to be installed.  The hydrant shown 

is shown at the west end of South Street at the river.   The second hydrant would be on Virginia Avenue 

behind the school where it would provide fire protection to the south and east side of the school where 

current fire protection could be improved.  Adding these two hydrants positions fire hydrants within 500 

feet of other existing hydrants, allowing for adequate fire protection for this type of building.   

Consideration 3 

Adding additional water lines in two locations in town where they will provide improved delivery looping 

and circulation. These two lines will provide better chlorine residuals.  The first recommended 6” PVC 

line would extend on Park Avenue from the alley across the front of the new addition to the fire hall and 

tie into the line on Franklin St.  This would connect two separate six (6) inch lines and allow for a greater 

volume of water to be pulled for the fire department.  The second line is at the south end of Peoples 

Drive.  This line would serve to mainly loop two dead end lines allowing for improved circulation and 

delivery in the area. 

These considerations along with replacement of any accessible ductile iron and galvanized pipe (as 

shown in figure 5) would help to provide the best water service possible to the residents of Meeteetse 

as well as address any deficiencies found from the modeling of the Meeteetse water system. 
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Figure 4.5 Improvements Proposed 
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Chapter 5  Geographic Information System - GIS 

Objectives 
 Data compiled 

 Functions and features available 

 What has been assembled and how it can be used 

 Future maintenance procedures 

GIS 

Geographic Information Systems (GIS) are rapidly becoming the systems of choice for managing 

utility systems like Meeteetse’s water system. Some of the advantages of a GIS are that they;  

1. Provide the ability to connect spatial data (typically maps), with other data required for 

successful system management such. This includes records such as:  

a. Maintenance data - When was the last time that this control valve was maintained and 

what was done to it? 

b. Repair data - How many times has this valve been repaired and what is the part 

number(s) of the piece that keeps breaking? 

c. Condition of assets - Is the valve fully operational?   

d. Measurement – Distances from light poles, building corners and other items let you find 

what you need.  Alternately, GPS coordinates are given to assist in locating assets.   

2. They are becoming the standard for sharing data between entities. 

3. They provide for rapid computer based access to system data, maps, and other records that 

would otherwise be kept only as paper records. 

This project included setting up a basic GIS for the Meeteetse water system. In this process 

James Gores and Associates used the town’s previously assembled electronic (CAD) maps of the 

system. These were translated into a GIS map termed a “shape file”. This map includes 

approximate location, type and size of existing water pipelines, including valves, fire hydrants 

and a majority of the service lines. Since the 1990’s, the map of the water system for the 

downtown (lower zone) and the Meeteetse Trails Estates  systems had been maintained in CAD 

form by the town through the services of James Gores and Associates. 

During this project, the 6.6 miles of water transmission line between Lower Sunshine Reservoir 

and the town’s 500,000 gallon tank was compiled and added to the map and then to the GIS 

shape file. Additionally, recreational grade (+/- 3 meters) location of the air relief stations and 

valves along this line were mapped.   
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In the core of town, the lower pressure zone, all of the lines and a majority of the fire hydrants 

and water main valves had already been mapped using survey grade GPS equipment. The 

mapped accuracy for that zone should be to that degree of precision.    

Finally, photographs of the fire hydrants, transmission line air relief valves, some land corner 

monuments, and other pertinent photographs are included in the data attached to the GIS 

mapping.  

WWDC and Meeteetse were both provided paper plots of the undated system mapping.  

This data can be housed with the Park County GIS server.  The town will have access to the data 

and will need to work with the county to maintain current records.   The town has other options 

to house the data instead or along with housing it with the county.  They are as follows: 

1. Obtain ESRI ArcGIS software in which data can be input, managed, and recalled.  An 

individual trained in the software will provide great capability to maximize the 

software.  To purchase the basic version of ArcGIS Desktop costs $1500 per year.  

The standard version starts at $7000 per year.   

2. The Town of Meeteetse can house the data with a local provider (An engineering 

firm such as James Gores and Associates could fulfill this role) and create an 

agreement to manage and deliver data to the town as needed.   

Options could be assessed to have a GIS mobile version.  With this capability, location, 

condition, status, and other pertinent records of valves, services, or fire hydrants could be 

viewed and easily updated when necessary.      
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Chapter 6 Conceptual Level System Improvements and Cost Estimates 
 

Overview 

System Strengths 

Meeteetse’s water system is in sound physical condition and is well operated. There are no 

identifiable elements of the system that are in danger of physical failure or in a state of 

incipient malfunction. The system is accurately mapped. The age and condition of each 

component portion of the system is known from a functional standpoint. The system has 

sufficient capacity to meet Meeteetse’s foreseeable demands for potable water. It has 

sufficient capacity to support growth, even to the extent of doubling present demands. The 

system is currently meeting all EPA drinking water standards. With continued good operating 

practices and maintenance, it is expected to be able to meet known regulatory requirements 

into the next decade and beyond.  

Presently, the town has an excellent operator staff of two. The lead operator holds a level 2 

certification. The assistant operator holds level 1 certification. He is currently seeking level 2 

certification.   In the event that either or both operators are unavailable, Meeteetse has a 

standing agreement to have Basin’s level 2 operator serve as backup.  The operators maintain 

their certification through continuing education hours as required by the Wyoming DEQ. Under 

DEQ criteria, the plant requires a level 2 operator.   

The system has historically operated in a fiscally sustainable manner. For many years, revenues 

have been sufficient to cover expenses, usually with a small surplus. 

System Challenges and Deficiencies 

Meeteetse’s system needs some equipment upgrading to operate as efficiently as it is capable.  

The system needs are noted in Chapter 1 and at the end of Chapter 3. Those will not be 

repeated here.  

The system’s future challenges principally involve maintaining sustainable financing of the 

system. Ultimately, it lies with the Town’s 327 residents to pay enough in water rates to pay for 

the operation, maintenance, obsolescence replacement, and expansion of the system. For its 

population, Meeteetse had an uncommonly large and complex system to provide it drinking 

water. The water treatment plant and the 6.5-mile transmission line to town are both large and 

costly component investments in the system. Should either of these units fail, their 

replacement would be a major strain on the finances to the residents of Meeteetse. The 

existing plant is as reliable and cost efficient method of treatment as is available in the industry 

today.   
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Recommended Improvements 

While the Town of Meeteetse’s water system is fully functional and operational as is today, 

there are improvements that are recommended so that the system can remain in sound 

functional condition and continue meeting regulatory requirements. In the remainder of this 

chapter, each recommended improvement is first explained and then followed by a detailed 

cost estimate.  

Install SCADA System 

To increase system reliability, reduce operator workload, and compile historical operational 

records, it is recommended that the present electro-mechanical controls system be updated to 

a fully integrated, current day supervisory control and data acquisition system (SCADA). This 

work would also require evaluation of the Automation Electronics tank level control system at 

the Meeteetse Trails Estates booster station to determine what portion of that system, if any, 

could be integrated into a new SCADA system.  

 It is further recommended that the system be internet accessible, allowing the system to be 

monitored and adjusted from a terminal at Town Hall, the water treatment plant, or by remote 

access on a laptop or mobile device. This could allow the operator the ability to respond to 

trouble-shoot alarm conditions or make adjustments from any location that has internet access. 

Many of the components of the present system are obsolete, making parts difficult to find. It 

also demands that the operator be at the facility to make any control adjustments or to signal 

the starting or stopping of a given piece of equipment.   
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Retrofit Main Tank Vault 

As discussed in Chapter 3, the main tank vault and its equipment, while functional, could serve 

its purposes far better with updating. Much of the control is antiquated and access is 

hazardous.  The vault at the main tank needs to be retrofitted to include: 

a. A configuration that eliminates the present confined space limitations, 

b. Heating and ventilation to eliminate moisture accumulation, 

c. Repair or replacement the Roll-Seal valve that prevents overfilling the tank, 

d. Update the motorized control valve to be compatible with a new SCADA system, 

e. Replace the tank outflow meter to a sonic totalizer integrated with SCADA, 

f. Update electrical and lighting to National Electrical Code (NEC) standards,   

g. Replace any of the hand wheel valves in the vault that are operationally questionable.  

PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 

Project: Meeteetse Water Master Plan 2015 Date: 6-26-15
Install SCADA System

Project No: 05-15-0014 Estimate By: JAMES  GORES & ASSOC.
B. Goetz

Item Description Quantity Unit Unit Cost Total Cost
1 Assessment of Booster Station and Overall System 1 L.S. 2,500.00$    2,500$               
2 Bonds, Mobilization and Insurance 1 L.S. 4,500.00$    4,500$               
3 Water Treatment Plant PC, Software and Controls 1 LS 14,000.00$  14,000$             
4 500,000-Gallon Tank * 1 L.S. 13,000.00$  13,000$             
5 Golf Course Booster Station 1 L.S. 14,000.00$  14,000$             

Subtotal of Construction Costs 48,000$             

Contingencies 15% 7,200$               

Total Construction Costs 55,200$             

Non-Construction Costs
Engineering Design 10% 5,500$               
Engineering Construction Monitoring 10% 5,500$               
Legal and Administrative -$                      
Permitting and Mitigation -$                      
Acquisition of R.O.W. Access -$                      

Total Non-Construction Costs 11,000$             

TOTAL ESTIMATED PROJECT COST 66,200$             
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Construct Security Fencing and All Weather Road at the Meeteetse Trails Estates Tank 

In year 2000, when construction of the 200,000 gallon tank at the Meeteetse Trails Estates 

occurred, no security fence was provided. With current day ‘homeland security” concerns, it is 

recommended that drinking water be secured from the possibility of malicious tampering.  

PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 

Project: WWDC Meeteetse Water System Date 6/26/2015
500,000-Gallon Main Tank Vault Upgrade

Project No: 05-15-0014 Estimate By: JAMES  GORES & ASSOC.
B. Thoman

Item Description Quantity Unit Unit Cost Total Cost
1 Bonds, Mobilization & Insurance 1 LS 4,200           4,200$               
2 Demolition 1 LS 7,500           7,500$               
3 Structural Concrete with Stairs 9.0 CY 750              6,750$               
4 New Door and Installation 1 LS 2,500           2,500$               
5 Install Heating and Ventilation Upgrade 1 LS 4,000           4,000$               
6 Replace Door in Roll Seal Valve 1 LS 2,500           2,500$               
7 Update Motor Operates Control Valve 1 LS 2,500           2,500$               
8 Replace Tank Outflow Meter 1 LS 10,000         10,000$             
9 Upgrade Electrical and Lighting System 1 LS 1,500           1,500$               
10 Replacement of Hand Wheel Valves 2 LS 3,500           7,000$               

48,450$             

Subtotal of Construction Costs 85,200$             

Contingencies 15% 12,780$             

Total Construction Costs 97,980$             

Non-Construction Costs
Engineering Costs 10% 9,800$               
Preparation of Final Design and Specifications 10% 9,800$               
Legal and Administrative Fees 0 -$                      
Permitting and Mitigation 0 -$                      
Acquisition and Access of R.O.W. 0 -$                      

Total Non-Construction Costs 19,600$             

TOTAL ESTIMATED PROJECT COST 117,580$           
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Additionally, the access road to this tank is generally impassible in inclement weather due 

largely to its steep grade and poor surfacing.   Reconstructing this road will facilitate all weather 

access to the tank. 

 

 

Loop the Water Line to the WYDOT Shop  

If the single line that feeds the 200,000 gallon tank is out of service for an extended time, the 

WYDOT shop runs the risk of being left without water service. A 1,700 foot loop of 6” line back 

to the town system would provide a second feed to the lowest portion of this upper pressure 

zone. The WYDOT shop is at an elevation of 5915. The base of the 500,000 gallon tank in town 

is at 5910 and its high water line is at 5042. This tells us, that in the event the 200,000 gallon 

tank is dry, water from the town system could flow to the WYDOT shop, though the pressure 

PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 

Project: Meeteetse 2015  WWDC Master Plan Date: 6-25-15
200,000-Gallon Tank Security Fence and Road

Project No: 05-15-0014 Estimate By: JAMES  GORES & ASSOC.
J. Gores

Item Description Quantity Unit Unit Cost Total Cost
1 Bonds, Mobilization and Insurance 1 L.S. 3,000$         3,000$               
2 Earthwork and Grading 1100 L.F. 10$              11,000$             
3 Gravel Surfacing (6" D X 10'W) 400 Ton 20$              8,000$               
4 Seeding and Backslope Restoration 9000 SY 1$                9,000$               
5 Chain Link Security Fence 250 LF 40$              10,000$             
6 12' Gate 1 LS 800$            800$                  

Subtotal of Construction Costs 41,800$             

Contingencies 15% 1,500$               

Total Construction Costs 54,100$             

Non-Construction Costs
Engineering Design 10% 5,400$               
Engineering Construction Monitoring 10% 5,400$               
Legal and Administrative 1,000$               
Permitting and Mitigation -$                      
Acquisition of R.O.W. Access -$                      

Total Non Construction Costs 11,800$             

TOTAL ESTIMATED PROJECT COST 65,900$             
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would be very low, about 10 psi at best. This would provide minimal culinary water service. If 

this line were to serve as a secondary feed to the 200,000 tank it would have to be tied into the 

line leaving the booster station with controls that would allow it to serve that function.  

 

Loop the In-Town Dead End Lines 

 Eliminating the few dead end water lines in Meeteetse would provide improved circulation and 

better fire fighting capacity. Water modeling of the system, however, does not indicate that 

these loops are necessary for the adequate functioning of Meeteetse’s present system. The 

loops included in this category are 1.) Peoples Street and Virginia Avenue, 2.) on Park Street 

between the fire hall and Franklin Street, and 3.) on Mondell Avenue at the alley north of 

Franklin, connect the 6-inch PVC and 4-inch PVC mains. At a future date, the line in Idaho Street 

should be looped across Highway 290.   

PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 

Project: Meeteetse 2015  WWDC Master Plan Date :  6-25-15
WYDOT Line Loop

Project No: 05-15-0014 Estimate By: JAMES  GORES & ASSOC.
J. Gores

Item Description Quantity Unit Unit Cost Total Cost
1 Bonds, Mobilization and Insurance 1 LS 4,500.00$    4,500$               
2 Connection to Existing Main 2 Ea. 2,000.00$    4,000$               
3 6" PVC Water Main with Bedding 1700 LF 32.00$         54,400$             
4 6" Gate Valve 2 Ea. 1,600.00$    3,200$               

Subtotal of Construction Costs 66,100$             

Contingencies 15% 9,915$               

Total Construction Costs 76,015$             

Non-Construction Costs
Engineering Design 10% 7,600$               
Engineering Construction Monitoring 10% 7,600$               
Legal and Administrative 2,000$               
Permitting and Mitigation 1,500$               
Acquisition of R.O.W. Access -$                      

Total Non-Construction Costs 18,700$             

TOTAL ESTIMATED PROJECT COST 94,715$             
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PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 

Project: Meeteetse 2015  WWDC Master Plan Date:  6-25-15
Loop Dead End Lines In Town

Project No: 05-15-0014 Estimate By: JAMES  GORES & ASSOC.

Item Description Quantity Unit Unit Cost Total Cost
1 Bonds, Moblilzation and Insurance 1 L.S. $6,000.00 6,000$               

Line on Park Ave.
1 6" PVC Water Main 193 LF 35                6,755$               
2 Reconnect to Existing Main 2 Ea 2,000           4,000$               
3 Pavement Section Replacement 2000 SF 4                  7,000$               

Subtotal - Park 23,755$             

Line on Peoples Dr. 
4 6" PVC Water Main 182 LF 35                6,370$               
5 Reconnect to Existing Main 2 Ea 2,000           4,000$               
6 Pavement Section Replacement 1900 SF 4                  7,600$               
7 Subtotal - Peoples 17,970$             

Line on Idaho St.
8 6" PVC Water Main 360 LF 35                12,600$             
9 6' Gate Valve 3 Ea 1,500           4,500$               
10 6X6 Tee 1 2 450              450$                  
11 Reconnect to Existing Main 2 Ea 2,000           4,000$               
12 Pavement Section Replacement 3600 SF 4                  14,400$             

35,950$             

Subtotal of Construction Costs 77,675$             

Contingencies 15% 11,651$             

Total Construction Costs 89,326$             

Non-Construction Costs
Engineering Design 10% 8,900$               
Engineering Construction Monitoring 10% 8,900$               
Legal and Administrative 500$                  
Permitting and Mitigation -$                      
Acquisition of R.O.W. Access -$                      

Total Non-Construction Costs 18,300$             

TOTAL ESTIMATED PROJECT COST 107,626$           
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Replace Highway 290 Asbestos Transmission Line  

At the time in the future that Wyoming Highway 290 is reconstructed, it would be an 

opportune time to replace the 8-inch asbestos cement water transmission line on Park 

Avenue/State Highway 290 between Wyoming Avenue and State Street/Wyoming Highway 

120. Both this line and its side street connections should be replaced with PVC pipe. At the 

same time, the future loop in Idaho between Highway 290 and Water Street could be installed.  

As a separate replacement, the 6-inch asbestos cement line under Highway 120 at Highland 

Avenue should be replaced.  With the replacement of these two AC lines, all of the town’s AC 

lines will have been replaced. Both of these lines can safely remain in service for an indefinite 

time. Their replacement would be least costly if done whenever WYDOT replaces the surfacing 

of either of these highways.  
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Water Treatment Plant Equipment Replacement  

The treatment plant is a rather large collection of individual pieces of equipment, each with its 

own function that in some important manner supports cleaning the water to EPA standards. In 

its 15 years of operation, some of these pieces have reached obsolescence. Other items have 

broken down and replacement parts are not readily available. In all cases, the operators have 

devised a “work around” for non-essential components that allows the plant to function 

properly, but in a compromised status. Long-term, this will catch up with the plant’s ability to 

PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 

Project: Meeteetse 2015  WWDC Master Plan Date: 6-25-15
Highway 290 AC Replacement

Project No: 05-15-0014 Estimate By: JAMES  GORES & ASSOC.
J. Gores

Item Description Quantity Unit Unit Cost Total Cost
1 Bonds, Moblilzation and Insurance 1 L.S. $17,500.00 17,500$             
2 Replace Exist.  8" AC with 8" PVC Water Line 3120 LF 34.00$         106,080$           
3 Pipe Bedding 3200 LF 1.50$           4,800$               
4 Replace 4 Ea.  8" AC crossings 8" PVC Line 280 LF 40.00$         11,200$             
5 8" Gate Valve and Box 18 Ea 2,500.00$    45,000$             
6 8X6 Tee 9 Ea 550.00$       4,950$               
7 Fire Hydrant Reconnection 9 Ea 950.00$       8,550$               
8 Service Line Replacement 25 Ea 350.00$       8,750$               
9 Provide Temp. Service During Construction 1 LS 3,100.00$    3,100$               

Subtotal of Construction Costs 209,930$           

Contingencies 15% 31,490$             

Total Construction Costs 241,420$           

Non-Construction Costs
Engineering Design 10% 24,100$             
Engineering Construction Monitoring 10% 24,100$             
Legal and Administrative 3,000$               
Permitting and Mitigation 2,000$               
Acquisition of R.O.W. Access -$                      

Total Non-Construction Costs 53,200$             

TOTAL ESTIMATED PROJECT COST * 294,620$           
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produce water meeting standards.   To resolve this situation, equipment that needs updating 

and replacement at the plant includes the following: 

a. Install an emergency generator as planned for 2015. 

b. Replace the HMI computer and RS View control software. 

c. Replace the influent turbidimeter which has become obsolete and for which parts are 

no longer available.  Calibrating the outdated equipment is challenging. 

d. Replace the raw water particle counter which has been inoperative for several years. 

e. Replace the filtered water particle counter which is inoperative. 

f. Bring the Allen-Bradley Panelview (auxiliary control panel) to operational status. 

g. Replace the failed sampling pump.  

h. Replace or repair the air compressor that is chronically leaking oil.  
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Implement a Program of Installing Future Replacement Meters in Homes and Businesses  

The goal of this recommendation is to eventually eliminate meter pits and the operator 

difficulties they cause. At present, approximately half of the town’s billing meters are installed 

in meter pits. The model being used by the town are among the best available in the industry. 

Still, they are a considerable maintenance nuisance. As the units age, the clamp between the 

meter and the retractable coil pipe frequently breaks, causing a leak that the staff must repair. 

It is recommended that whenever a meter needs to be replaced, the replacement unit be 

installed inside the building that it serves. This may often require that a plumber be hired by the 

PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 

Project: Meeteetse 2015  WWDC Master Plan Date: 6-16-15 
Water Treatment Plant Equipment Updating

Project No: 05-15-0014 Estimate By: JAMES  GORES & ASSOC.
B. Goetz

Item Description Quantity Unit Unit Cost Total Cost
1 Bonds, Moblilzation and Insurance 1 L.S. $2,800.00 2,800$               
2 HMI Computer, Software and Programming 1 L.S. 20,000       20,000$             
3 Raw & Filtered Water Turbidimeters w/ Startup 1 L.S. 8,000         8,000$               
4 Raw & Filtered Water Particle Counters w/Startup 1 L.S. 15,000       15,000$             
5 Replace Allen Bradley Control Panel 1 L.S. 7,500         7,500$               
6 New Sampling Pump 1 Ea. 1,500         1,500$               
7 New Compressor 1 Ea. 3,500         3,500$               

Subtotal of Construction Costs 58,300$             

Contingencies 15% 8,745$               

Total Construction Costs 67,045$             

Non-Construction Costs
Engineering Design 10% 6,700$               
Engineering Construction Monitoring 10% 6,700$               
Legal and Administrative -$                      
Permitting and Mitigation -$                      
Acquisition of R.O.W. Access -$                      

Total Non-Construction Costs 13,400$             

TOTAL ESTIMATED PROJECT COST 80,445$             
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homeowner to make the initial installation. Alternately, the homeowner may allow the town 

personnel to make the installation. A homeowner waiver of liability may be advisable if that 

approach is chosen.  

There is no assigned cost estimate to this recommendation as it will be part of Meeteetse’s 

ongoing system maintenance.  Should Meeteetse decide to pursue all of the meters as a single 

project and seek its funding from outside sources, the State Land ad Investment Board (SLIB) or 

the State Revolving Drinking Water Fund is currently the most promising source of probable 

funding.   

Construct a Level Parking Pad in Front of the Gate at the 500,000 Gallon Tank 

Having a leveled parking area outside the entrance gate to the main tank would allow a driver 

the ability to park in front of the gate, get out, unlock, and open the gate, without concern that 

the vehicle would roll or slide back down the road.  At present, the steep grade approaching the 

entrance requires that an incoming vehicle maintain its momentum until it is inside the fence. 

Because of this condition, the gate is normally left open, leaving the tank site unsecured. 

Operating procedures require that the staff daily enter the tank vault to record the outflow 

meter reading. Homeland security protocol suggests that public water supplies be secured from 

malicious tampering. Keeping the gate locked would help meet that protocol. No estimated 

cost is assigned to this recommendation as it may be built by town staff. 
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Chapter 7 Prioritization of Recommendations 

 

Prioritizing Meeteetse’s recommended water system improvements was aided with the use of 

the decision matrix shown below. Each recommended improvement was evaluated based on 

the system benefits criteria listed in the matrix. While the projects are ranked as shown, they 

will likely have to be implemented in a slightly adjusted sequence. For example, implementing a 

SCADA system is ranked as the second priority while retrofitting the main tank vault is ranked 

3rd.  In practicality, the vault work should be accomplished ahead of or simultaneously with the 

SCADA system because the vault will house some major components of the SCADA system. The 

system will also operate the motorized valve and collect critical data from the vault sensors. 

Also, the elimination of meter pits scored 4th in priorities. However, it is expected that this 

project will be gradually accomplished over many years as consumption meters require 

replacement. Additionally, it would require significant town water system revenue to replace all 

of the meter pit installations as a one-time project. Finally, a project of this type would like rank 

low in a competitive funding application made to an outside funding agency.  

 

The rationale for the recommended improvements is summarized as: 

1. Updating the selected plant equipment is necessary to replace obsolete electronic 

equipment, control software, and other inoperable plant components that have 

accumulated over the past 15 years. Updating these items will assure that the plant can 

continue to function as designed.   

6/26/2015

System Benefit

Project Description/Name
Public 
Health

Public 
Safety

System 
Reliability

Revenue 
Improvement

Operation 
Ease

Maintain 
Records Score Rank

1 Plant Equipment Replacement & Upgrading 2 3 3 1 3 2 14 1
2 Installation of SCADA System 1 1 3 2 3 3 13 2
3 Retrofit Main Tank Vault 2 1 3 1 3 2 12 3
4 Eliminate Meters Pits - Replacements in Homes 1 1 3 1 2 2 10 4
5 Loop Dead End Water Lines in Town 3 1 2 0 2 0 8 5
6 Construct 200,000 Gal. Tank Fence and Road 1 3 0 0 3 0 7 6
7 Loop Line from WyDOT Shop to Town 3 1 2 0 0 0 6 7
8 Regrade 500,000 Gal. Tank Access Road 1 2 0 0 3 0 6 8
9 Replace Highway 290 AC Line with PVC 0 0 1 0 1 0 2 9

Ranking:  0 Lowest, 3 Best

G:\05-15-0014 WWDC M eeteetse\J. Draft Report\05-15 Ranking M atrix

              Meeteetse Water System - Improvement Priority Ranking Matrix
WWDC - Town of Meeteetse Water System Level I Study
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2. A control system (SCADA) using current technology is necessary to replace the 40 year-

old tank level controls. The new system will reduce operator labor, more precisely 

monitor and control plant operations, storage functions, and record critical data.  

3. The vault at the main tank is now classified by OSHA as a “confined work space”. AS 

such it can be a potential hazard that should be corrected. All of the control valves in 

this vault are either outdated or ion need of repairs and need updating.   

4. About half of the town’s service meters are installed in 30 year old pits and the meter 

yoke connectors frequently leak. Moving these meters inside the respective homes and 

businesses will offer better maintenance access and better freeze protection of these 

meters.  

5. Looping the few remaining dead end lines in town will provide improved fire fighting 

ability and water circulation. 

6. Site fencing of the 200,000 gallon tank will offer protection from malicious activities. 

7. Looping the line to WYDOT will provide redundancy of supply to the lower part of the 

Meeteetse Trails Estates subdivision, including the WYDOT shop.   

8. Providing a level spot for maintenance vehicles to park in front of the gate to the main 

tank will allow the operators to park in front of the gate get out and open the gate and 

then return to the vehicle to enter the site. This change will allow full time security of 

the site as opposed to the operators leaving the gate open so they can make it to ht e 

top of the steep access road and into the level tank site.  

9. The asbestos water main under Highway 290 poses no health threat to Meeteetse’s 

water users. Because this pipe is manufactured of now obsolete material it should be 

replaced whenever WYDOT reconstructs the highway.  

Funding needed to implement these improvements is given in the table below. 

 

Funding Source

WWDC SLIB  RDA SLIB & RDA Town

Priority 
No. Project Description

Total Cost

67% WWDC 

Grant

33% WWDC 

Loan Grant **

Loan or 

Local Funds 40% Grant 60% Loan 

2.5%, 20 year 

Annual Payment Local Funds

1 Plant Equipment Replacement & Upgrading 80,500$          72,450$      8,050$        32,200$        48,300$        (516)$                

2 Installation of SCADA System * 66,000$          43,996$         22,004$        (1,619)$             

3 Retrofit Main Tank Vault * 118,000$        78,659$         39,341$        (2,895)$             

4 Eliminate Meters Pits - Replacements in Homes **** 135,000$        121,500$    13,500$      54,000$        81,000$        (866)$                

5 Loop Dead End Water Lines in Town ** 108,000$        97,200$      10,800$      43,200$        64,800$        (693)$                

6 Construct 200,000 Gal. Tank Fence and Road ** 66,000$          59,400$      6,600$        38,000$        28,000$        (423)$                

7 Loop Line from WyDOT Shop to Town ** 95,000$          85,500$      9,500$        2,000$          93,000$        (609)$                

8 Regrade 500,000 Gal. Tank Access Road 5,000$            5,000$         

9 Replace Highway 290 AC Line with PVC *** 295,000$        196,647$       98,353$        118,000$     177,000$      (6,309)$             

Replace Microfiltration Membranes in 15 Yrs. 72,800$          65,520$      7,280$        7,280$         

Total All Projects 1,041,300$    319,301$       159,699$      501,570$    55,730$      255,200$     443,800$      (7,622)$             

WWDC Eligible Projects 441,500$        

* WWDC Loan at 4% and 20 years

** Assumed 90% SLIB Grant 

*** Recommended to  be installed at the time that WYDOT reconstructs Highway 290.

    which is not scheduled any time in the next 15 or 20- years

**** This item can be replaced over time, it does not need to be done as a single project.

    WWDC Eligible costs
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Chapter 8 Water System Financing 

Introductory Information 
Meeteetse treats and delivers 20 million gallons of water per year. The Town, however, meters and 

sells only 15.3 million gallons per year. This is 4.7 million gallons per year of non-revenue water. This is 

a 24% loss in unaccounted for water. The Town has 226 billed water accounts. The cost of this lost 

water has to be borne by the paying users. Meeteetse’s cost of treating and delivering water has 

averaged $195,000 per year over the past four years.  The break-even cost is $12.75 per thousand 

gallons. Overall, there is little the Town can do to meaningfully reduce these costs.  Adding a 1½% 

emergency fund charge brings the total cost to $198,000 per year, $12.94 per thousand gallons. Average 

annual income to the system over the past four years was $214,000, an effective rate of $13.99 per 

thousand gallons.  Over the past four years, annual income per water account averaged $947; $78.92 

per month. 

Present Financial Status of System 
For more than the past decade, Meeteetse’s water system has been on solid financial footing. The 

system has historically operated in a fiscally-sustainable manner through the assistance of capital 

improvement grants and loans. Revenues have been sufficient to cover expenses, usually with a small 

surplus. A summary total of income and expenses for the past four fiscal years shows the following: 

Table 8-1 

 
 

Meeteetse’s water accounting system carries any revenue excess forward to the next year’s budget. The 

town holds three separate bank accounts for the water system: 

 Checking, which handles day to day operating income and expenses, 

 Cash Reserve, which covers unexpected expenses or those in excess of budget, and  

Meeteetse Historical

Water Sytem Income vs Expenses

Fiscal Yr.   Income  Expense  Net Income (Loss)

2011-12 197,970$       194,240$       3,730$                 

2012-13 263,900$       250,300$       13,600$               

2013-14 224,890$       199,300$       25,590$               

  2014-15 169,600$       136,400$       33,200$               

Total 76,120$               

Four Year Averages 214,090$            195,060$            

Total Accounts 226
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 Depreciation Reserve, titled Investment, which is for long term system replacement. 

Funds from the water system are held only in these three separate accounts. As is required for 

enterprise accounts, water system monies are not comingled with other enterprise accounts or with 

general account funds.  

Income 
The system income is derived entirely from the town’s 226 accounts. Those consist of: 

Table 8-2 

 

Source: Town of Meeteetse Accounting Software 

Meeteetse’s present residential base water rate is $44.50 per month for 6,000 gallons and $5.10 per 

thousand gallons thereafter. Base rates for businesses range from $52.50 to $121.50, and base 

consumption allowance vary from 5,000 gallons to 18,000 gallons, depending on the type of business. 

All users pay a flat rate of $5.10 per thousand gallons for consumption in excess of base allowance.  

Ordinance No. 2014-03 at the end of this chapter provides full details of the rate structure. While the 

present rates generate sufficient income to annually cover O&M costs, the effective cost of water is 

$13.99 per thousand gallons, almost triple the $5.10 per thousand gallons being charged for usage 

above the base allowance gallons. This is a concern.  

Expenses 
Annual expenses per water service account average $863. The town has a sound income and cost 

accounting system that has remained consistent over many years.  Comparing the town’s accounted 

expenses to the guidelines offered in AWWA’s Developing Rates for Small Systems (M 54), Meeteetse 

accounts for all expenses with the exception of insurance costs for fixed assets and vehicles. In 

discussions with the town staff, insurance is currently paid out of the general fund and not distributed 

among the several town departments; water, sewer, solid waste, streets, and general operations. No 

other unaccounted for expenses were identified.   

                                                                    Town of Meeteetse 
                                                                       Active Service 
Counts                                                                    Page                                  1 
                                                                      Service Type: WTR 
Metered / NonMetered                  Service Type                                Rate           # Active Services 
Metered                                Water                                       Bars                           1 
Metered                                Water                                       Bars w/Cafes                   1 
Metered                                Water                                       Business/Lawn Water          19 
Metered                                Water                                       Cafes                          1 
Metered                                Water                                       Convenience Stores            1 
Metered                                Water                                       Motels                         2 
Metered                                Water                                       Outside Water                  8 
Metered                                Water                                       Residential/Churches         188 
Metered                                Water                                       School Buildings               3 
Metered                                Water                                       School/Pool & Classrooms     2 
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Consistently recognizing and accruing the depreciation expense for Investment in the system will assist 

with preparing the town for the eventual replacement of the entire system 

Rate Structure Required with Outside Grant Assistance  
To the knowledge of the writer of this report, the Town’s water system has been in this financial status 

for the past 20 years. Throughout this 20-year period, though, Meeteetse has been the recipient of 

several grants and loans to implement the treatment, transmission, and distribution upgrades 

recommended in the 1997 WWDC Level II Master Plan.  

On a day-to-day basis, Meeteetse presently operates its water system on a self-funding basis; present 

revenues meet day-to-day operating expenses. However, in the 15 years that the plant has been in 

service, Meeteetse has forestalled replacing some equipment that reached obsolescence. This leaves 

the past 15 years of financial expenses underreported by the $80,500 that is now needed to bring the 

plant equipment up to original operational status. That deferred maintenance over the past 15 years, 

equates to $5,300 per year. Meeteetse’s revenues have exceeded expenses by more than that amount. 

As a result the system has, on an annual basis, been fully self-funding, in part, through outside 

assistance. To what level this outside assistance will remain available is unknown.  

Meeteetse presently keeps emergency funds in a separate bank account titled “Reserve Funds” in the 

accounting system. Long term system replacement funds are held in another separate bank account 

titled “Investment Account”. On an annual basis, revenues in excess of incurred expenses are allocated 

to one or both of these accounts by the Town Council. As of June 30, 2015, the 

depreciation/Investment account balance stood at $88,829. The Reserve/Emergency account 

held $15,321, which is 8% of the 195,000 annual O&M cost. Meeteetse is presently in a status that 

they can maintain and operate the water system with little outside funding, including funding of minor 

emergencies. As noted in the draft master plan, Meeteetse does need to make updates to the system 

and will likely seek outside funding assistance in accomplishing those improvements.  

Meeteetse has the small emergency reserve discussed above. The depreciation fund 

reserve/”Investment Account” is inadequate to provide anything other than matching funds for the first 

two project listed in the matrix of prioritized project given in the prior chapter. Overall, Meeteetse has 

done well in establishing and maintaining these funds. To meet future needs, the 

depreciation/investment contributions will need to be accumulated at a greater rate. Consistently 

recognizing and accruing the depreciation expense for Investment in Plant will assist with preparing the 

town for the eventual replacement of the entire system.  

The rate structure alternatives discussed later in this chapter demonstrate alternatives that will allow 

the Town to maintain its present funding status of fully funding O&M, an emergency reserve, and 

ongoing improvements. It also shows the major changes that will be needed to bring revenues to a level 

the system’s replacement can also be funded through collected fees. 
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Rate Structure Required for Fully Self-Sustaining Status 
 The current financial markets of 2014 and 2015 present perplexing difficulties in forecasting the long 

term accumulation of funds needed for future construction. Under present conditions, construction 

costs are rising faster than the rate of return that can be earned on savings. Their escalation is about 2% 

above market interest rates offered by banks, treasury notes, or the other low risk cash depositories 

normally used by municipalities. If these current conditions persist, long term saving/sinking funds may 

return no net gains or may even lose money in terms of real construction purchasing power.  If 

construction costs continue to escalate at the same or even higher rate than the rate of interest paid on 

savings, an imbalance is created. Saving for future replacement construction will require a dollar-for-

dollar savings rate, or even a $1.02 per dollar savings rate. The annual average cost-per-account has 

been $863; $71.90 per month. 

For Meeteetse, funding the recommended improvements is one set of challenges. Funding long-term 

system obsolescence replacement is entirely another.  

The total cost of recommended improvements is $1,041,000. To gather the funding necessary to 

implement these projects in the coming 20 years, Meeteetse will have to collect and save through water 

charges, $216,000 under the most favorable funding scenario just to match funding needs shown in the 

funding matrix at the end of Chapter 7. Should the amount of SLIB funding turn out to be only 50% grant 

the required amount of accumulated savings will be close to $430,000; With RUS funding the 

amount of required local funding would be $604,000.      

Under Meeteetse’s present rate structure, income exceeds O&M expenses by about $20,000 per year. If 

that rate of surplus is continued and the proceeds designated as matching funds, Meeteetse could 

collect and save the needed matching funding ($430,000) over the coming 21 years. Meeteetse could 

conceivably accomplish this with no effective increase in rates. 

Accumulating funds to replace the entire system as its components reach obsolescence is a much more 

daunting task. It is assumed that the transmission, storage, and distribution components of the system 

have a 75-year life and will require replacement within that time frame. Further, it is estimated that the 

water treatment plant has a 35 year life.  

For Meeteetse this means that in addition to funding recommended improvements, they will likely have 

to save $3.1 million dollars, or more, over the coming 20 years to replace their 15-year-old water 

treatment plant that is expected to have a 35-year life, 15 of which have already been exhausted. This 

need alone places an additional $155,000 per year funding burden on Meeteetse’s 226 rate payers. This 

is an additional $57.15 per month to be collected from each user account. For the second 35-year life-

cycle of the plant, the $3.1 million can be collected over the full 35 years at a savings rate of $89,000 per 

year, the equivalent of $32.70 per month, assuming the present number of users.   

The replacement cost of the entire system in 2015 dollars is $13 million.  $3 million of that cost is in the 

water treatment plant, as discussed in the previous paragraph. Accumulating monies to fund 

replacement of the remaining $10 million dollars, without outside grant assistance, would demand 
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another 49.16 per month. Adding replacement costs to the current billing would more than double 

Meeteetse’s present average monthly bill from $78.92 to an average of $185 per month; ($78.92 + 

$57.15 + $49.16).  

Water Rate Alternatives 
In the fiscal years 2012, 2013, 2014, and 2015 Meeteetse’s water system has been self-supporting for all 

but replacement costs, as shown in the water department’s financial statements contained in Appendix 

“D”. Analysis of the water production, revenue, and expense data shows that the break-even cost of 

water is $12.75 per thousand gallons. As stated previously, it is a concern that the town’s present rate 

structure charges only $5.10 per thousand for usage over the base allotted gallons.  The monthly base 

charges are making up the revenue which would otherwise be lost by this disparity between cost of 

production and the billing rate for consumption overage. If residential customers used their total water 

allotment each month it would cost the town $83.94 per month to supply the water being allowed 

under the $44.50 monthly rate, a loss of $40 per month per connection.  

Recognizing this, it can be concluded that a adjusting the rate structure would be advisable. It is in order 

also to note that Meeteetse doesn’t have to change its rate structure to maintain the fiscal soundness of 

the system so long as revenue collections exceed O&M expenses. The present rate structure works. 

Because of the way it is structured, it leaves no ability to match rates to the cost of service other than to 

adjust base rates.  

Most residences, assuming a family of four, can have their water requirements easily met with 100 

gallons per person per day. With conscious conservation that amount can be significantly reduced. 

Analysis of Meeteetse’s water usage by customer classification shows that residential usage accounts for 

73% of total consumption. Collections from all residential customers are a very close to 71% of total 

revenue. The other customer classifications show very similar correlation between consumption and 

revenue contribution. The tabulation below offers alternative to Meeteetse’s present rate structure that 

are more reflective of the cost of service. In each case, the base rate is predicated on the number of 

gallons included in the base rate. Usage beyond that level is charged at the cost of production and 

delivery, plus enough to equal the average revenues collected over the past four years, $214,000. These 

alternatives would produce no net change increase to the customers assuming that their water 

usage remains similar to what it has been over the past four years. The rates would also provide the 

town with the same net income, so long as usage remained the same.   

Meeteetse has an uncommonly large water system as compared to its customer base.  Because of the 

cost of operating, maintaining, and replacing worn out components for this system, the costs are 

uncommonly high. Again, there is little that Meeteetse can meaningfully do to change that cost 

structure. Comparing the necessary average water billing $78.92 per month leaves Meeteetse with an 

uncommonly high water cost of $13.99 per thousand gallons as compared to similar Wyoming 

communities. The change that would most benefit the Town is to increase its number of customers 

giving more users with whom to share the system’s fixed costs. The most readily available sources of 
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additional customers are the properties on the north side of the Greybull River and new residents who 

may wish to build in the Meeteetse Golf Estates development. 

Table 8-3 

 
 

In actual practice, the average residential bill will likely be closer to its present $78.92 per month. To 

promote water conservation, the town could implement a tiered rate structure which can both 

encourage conservation and increase water system revenues. The premises of a tiered rate structure is: 

those who use the most pay the most. In actuality, the Town’s only incremental cost for producing 

additional water is the cost of additional run time for the plant and raw water pumps, primarily 

electrical power.  That tiered rate should begin at $13.99 per thousand gallons and increase in five 

thousand gallon increments beyond those used as a base allowance in the current rate schedule, ie. 

6,000 gallons for residential service..    

To bring the system to financial self-supporting status, the cost of recommended improvements and 

system replacement need to be added to the base bill.  Those amounts are shown in Table 8-4 below.  

As stated above, the present rate structure produces about $20,000 in excess of expenses, including a 

1½% emergency reserve as also noted in the table. That $20,000 can be used, if the town wishes, to 

Town of Meeteetse Water Rate Alternatives 

Trial 1 -  Present Rate

Base Rate (includes 6,000 gallons + $5.10/1000 overage) 44.50$            

Residence usage averages only 4,990 gallons

Average Required Revenue/Residential Account 64.40$            

Overage in Thousands of Gallonsw/ current rates/current expenses 3.90                 

3900+6000 = 9900 Gallons/month average

Trial 2

Average Residential use is 4,990 Gallons = $13.99/1000 gal. overage

Base of 2,000 @ cost 2 x $12.75 25.50$            

Assume average residential use remains at 4990 gal/mo.

Average bill with no overage gallons 63.75$            

Trial 3

Base of 3,000 Gallons at $12.75 38.25$            

Assume average residential use remains at 4990 gal/mo.

Average bill with no overage gallons 63.75$            

Trial 4

Base of 3,500 Gallon at $12.75 44.63$            

Assume average residential use remains at 4990 gal/mo.

Average bill with no overage gallons 63.75$            
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fund the recommended improvements identified in Chapter 7. The timeline for implementing those 

improvements using this $20,000 per year alone calculates at 21 years on a completely self-funding 

basis. If the funds are used to leverage grants, the time line can be less than half that long, assuming an 

average grant contribution of 50%, which is probably achievable. This could be achieved with no 

effective increase in rates to the customers.  

Meeteetse effectively has some of the highest rates in the area due to the amount and complexity of 

the system which provides the town its water.   

Table 8-4 

 

Water Rate Impacts of Meeteetse Recomneded Improvements 

Improvement Item Item Cost

Add Emergency Fund of 1.5% then rate/1,000 gallons

Annual Need 2,925.00$      

Per Thousand Gallon Cost - already included present rates 0.19$              

Obsolescence in Plant Equipment $80,500.00

To Replace Within 4 Years, Cost Per Year $20,125.00

Per Tap, Per Month $7.42

SCADA Installation 66,000.00$    

Per Year, 4 Years 16,500.00$    

Per Tap, Per Year 73.01$            

Per Tap, Per Month 6.08$              

Main Tank Vault Retrofit 118,000.00$ 

Per Year, 6 Years 19,666.67$    

Per Tap, Per Year 87.02$            

Per Tap, Per Month 7.25$              

Replace Meter Pits 135,000.00$ 

Per Year, 7 Years 19,285.71$    

Per Tap, Per Year 85.34$            

Per Tap, Per Month 7.11$              

Replace Membrane Filters at Treatment Plant 72,800.00$    

Per Year, 15 Years 4,853.33$      

Per Tap, Per Year 21.47$            

Per Tap, Per Month 1.79$              

G:\05-15-0014 WWDC M eeteetse\H. Cost Data\M eeteetse Historical Income vs Expenses FY 12-15 Sheet 2
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Funding the eventual replacement of the system is an entirely different matter as discussed above. For 

the water system to achieve self-funding for the eventual replacement of the system requires continuing 

to collect the present monthly average of $78.92 plus an additional $106.30 per month to fund system 

replacement, a total bill of $185.  

There is little, if anything, that the town can do to significantly reduce any of these cost figures. For the 

size of its customer base, Meeteetse has an unusually high investment in providing water service. Those 

system investments, to be self-sustaining over their life cycle, will likely require the amounts of funding 

determined through this analysis.  

It is recommended that the town implement the alternate/trial rate that the Town Council 

believes will be most accepted by its patrons. Rates for nonresidential users can be similarly 

adjusted, starting with a base rate that is equal to their historical average usage charges at the 

breakeven rate of $12.75/1000 gallons and charging $13.99 per thousand for consumption 

beyond base.    

Further it is recommended that the town incrementally begin increasing base rates with that 

additional revenue being accumulated in a system replacement fund. It is also recommend the 

implement a policy by ordinance that the town will annually adjust rates by the same 

percentage as the U.S. Consumer Price Index (CPI). This makes it possible to adjust rates in a 

way that allows the town to keep pace with cost inflation without having to do so by ordinance 

each time that a rate adjustment is necessary.  
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PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 

Project: Entire System Replacement Cost Date 6/10/2015

Project No: 05-15-0015 Estimate By: Brendan/Ginger

Item Description Quantity Unit Unit Cost Total Cost
1 2-Inch PVC Pipe w/ valves & fittings 155 L.F. 45.00$            6,975$                    
2 4-Inch PVC Pipe w/ valves & fittings 296 L.F. 55.00$            16,280$                  
3 6-Inch PVC w/ valves & fittings 20,963 L.F. 65.00$            1,362,595$             
4 8-Inch PVC w/ valves & fittings 12,173 L.F. 75.00$            912,975$                
5 4 - inch AC (upgraded to 6 inch PVC) 123 L.F. 65.00$            7,995$                    
6 6 - inch AC (upgraded to PVC) 853 L.F. 65.00$            55,445$                  
7 8 - inch AC  (upgraded to PVC) 2,390 L.F. 75.00$            179,250$                
8 8-inch PVC Water transmission line 31,423 L.F. 75.00$            2,356,725$             
9 10- Inch PVC Water transmission line 3,561 L.F. 85.00$            302,685$                
10 Wood River Transmission Line Crossing 100 L.F. 150.00$          15,000$                  
11 Water Services 236 Ea 1,200.00$       283,200$                
12 6-Inch Gate Valve 75 Ea 1,100.00$       82,500$                  
13 8-Inch Air Valve - Transmission line 11 Ea 1,500.00$       16,500$                  
14 8-Inch Gate Valve 22 Ea 1,850.00$       40,700$                  
15 10-Inch Gate Valve - Transmission line 1 Ea 2,500.00$       2,500$                    
16 10-Inch Air Valve - Transmission line 1 Ea 2,250.00$       2,250$                    
17 Fire Hydrants 31 Ea 5,000.00$       155,000$                
18 Golf Course Booster Pump House & Equipment 1 LS 170,000.00$   170,000$                
19 250,000 Gallon Bolted Steel Tank (With Foundation) 1 LS 301,000.00$   301,000$                
20 500,000 Gallon Welded Steel Tank (With Foundation) 1 LS 434,000.00$   434,000$                
21 Raw Water Pump House with Equipment 1 LS $120,000.00 120,000$                
22 SCADA System 1 LS $32,000.00 32,000$                  
23 *Water Treatment Plant Building and Equipment 1 LS $3,088,000.00 3,088,000$             
24 Water Treatment Plant Membranes 26 Ea $2,800.00 72,800$                  

Subtotal of Construction Costs 10,016,375$           

Contingencies 10% 1,001,638$             

Total Construction Costs 11,018,013$           

Non Construction Costs
Engineering Design 10% 1,101,800$             
Engineering Construction Monitoring 10% 1,101,800$             
Legal and Administrative

Total Non Construction Costs 2,203,600$             

TOTAL ESTIMATED PROJECT COST 13,221,613$           

*Includes $780,000 Membrane Filter and support equipment Cost

G:\05-15-0014 WWDC Meeteetse\H. Cost Data\System Replacement Cost



APPENDIX A 



Appendix A 

This Appendix contains a schematic profile of the system, miscellaneous information on major system 

components, composition of the transmission line, pump curves, operational parameters for the booster 

station equipment, and similar data.  

Water Transmission Line from plant to town 

The 1999 plans for the transmission line between the plant and Wood River coupled with the 1987 

Nelson Engineering plans for the water transmission line show the following pipe sized and lengths. 

There are documented in those plans and now in the water system GIS. Beginning at the water 

treatment plant to town, the transmission line is constructed as follows: 

 From water plant, across Wood River to Station 11+77, there is 6,390 feet of 8” PVC, 

 From Station 11+77 (on Nelson’s 1987 plans) to 51+50 there is 3,973 ft. of 8” PVC, 

 From Station 51+50 to 87+11 this 3,561 ft. section is constructed of 12” class 100 PVC,  

 At station 87+11 it transitions back to 8” PVC and remains so to its end at 297+70, 21,059 ft.  

 At station 237+00 the 8” PVC transitions for class 100 to class 150 pressure rating.  
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