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CHAPTER! 

CONCLUSIONS AND RECOMMENDATIONS 

The focus of the Meeteetse Regional Water Master Plan is to investigate the demand for potable 
water service in the Meeteetse area and plan for meeting those needs. In the course of this 
planning etTort, the following conclusions and recommendations have been reached. 

Conclusions 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

Meeteetse's present water system is adequate for the area's present and expected 
population at the year 2015. 

There is no presently identifiable groundwater source that would provide adequate 
quantities of acceptable quality water to augment future needs. 

A majority of the rural residents living north of town who responded to the study 
questionnaire indicated that, at present, they are not interested in a central water 
system given the required user fees. 

Annexing and supplying water to the Antelope Ridge Golf Estates will not affect 
town rates. 

The town's distribution system is adequate for present and forecast service and fire 
protection needs in town and can deliver needed water to rural areas without 
modification. 

The town's water treatment plant intake, and combination pre sedimentation basins/ 
backwash facility need extensive work. 

The treatment plant is capable of meeting foreseeable future water treatment 
requirements and supplying a population of about 700 people. 

The transmission system is capable of serving approximately 900 people. 

The storage system has the capacity to serve approximately 1,000 people. 

The town's distribution system is comprised mostly of asbestos cement pipe. This 
pipe is no longer manufactured. Maintenance and regulatory issues may become 
more complex with this pipe in the future. 
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* The water treatment plant is the weakest link in the system. 

Recommendations 

* 

* 

* 

* 

* 

* 

The rural residents north of town should form a rural water district if they wish to 
further pursue a central water system. 

The diversion structure should be reconstructed if the plant is to remain in its 
present location for more than five years. 

The following improvements should be planned for the water treatment plant if it is 
to remain in its present location for more than the next five years. 

• Reconstruct the presedimentation basins. 

• Add pretreatment chemical feed capabilities to the head of the 
presedimentation basins. 

• Construct a separate backwash pond. 

• Construct a spill containment curb around the chemical feed equipment in 
the plant. 

• The town should contract with an independent operation trouble shooting 
expert to fine tune chemical feed in the plant. 

• Place constant rate blowdown valves on the sludge waste lines on the 
sedimentation basins. 

Repaint the interior of the 16,OOO-gallon storage tank. 

Replace all 4 inch fire hydrants and their leads on Hayes Street. 

Through a WWDC Level II investigation, evaluate the long term economics of 
continuing to use the present treatment plant and site versus relocating treatment 
operations and source of supply to the Lower Sunshine Reservoir. 
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CHAPTER 2 

SERVICE AREA AND WATER DEMANDS 

The Town of Meeteetse is situated on the Greybull River in Northwest Wyoming. It is 40 miles 
south of Cody and 50 miles north of Thermopolis, the other two closest communities. 
Historically, the community has served as a trade center for the local ranching and oil industry. 
More recently, tourism has become an increasingly important component of the local economy. 
Since 1940, the population has ranged between 370 and 510 people. The 1990 population was 
nearly the same as the 1940 population, 370 people. 

In the 1980's, rural subdivisions developed in the Meeteetse area. The Vision Quest area north of 
town consists of a trailer court, large (2 acres and larger) residential lots, and 20 acre tracts. This 
year (1995) a major golf course development has been proposed and is in the process of being 
annexed. At full development, this annexation could accommodate as many as 500 people. These 
developing rural areas have approached the town requesting connection to the town's water 
system. 

The Town of Meeteetse is the most logical source of potable water for these developments 
because local groundwater is of limited quantity and generally poor qUality. It is because of this 
situation that the Wyoming Water Development Commission is having this potable water supply 
master plan prepared for the region. 

Potential Service Area 

Meeteetse's water treatment plant is near the confluence of the Wood and Greybull Rivers, 
approximately five miles southwest of Meeteetse. This makes it physically possible to serve a 
large geographic area downstream of the plant. The Greybull Valley floor between Meeteetse and 
the plant is held in large acreages as the irrigated hay production land of large ranches. Thus, the 
intervening land between the treatment plant is occupied by only about eight ranch houses. The 
same land use and housing density dominate the valley north (downstream) of town. 

Lands being subdivided and made open for development in the Meeteetse region are largely non
irrigated range land. It is these lands that represent the potential rural water service area in the 
future. To date, market pressure has not made land development attractive enough for the 
irrigated lands to be sold for subdivision. No land use regulations prohibit it however. 

Service Areas Evaluated in This Study 

Three potential new service areas were evaluated in this study. They represent all the land 
currently developed or being developed in the Meeteetse region. They are the: 
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1. Vision Quest area 1 Y2 miles north of town. 

2. Sayles Lane and Mary Avenue area immediately across the Greybull River from 
town. 

3. Antelope Ridge Golf Estates abutting the southeast edge of town and currently 
being annexed. 

The Meeteetse Creek area, 2 miles north of town, was also preliminarily reviewed as a potential 
water service area. The area has a few large acreage ranchette type subdivisions. The area has a 
density that might be economically feasible to serve. The residents of the area, however, widely 
reported good quality wells and expressed a desire to be excluded from any rural system planning. 
Because of this, the area was dropped from further consideration for rural service. 

Along with the above potential new service areas, the Town of Meeteetse's water needs were 
evaluated. 

The combined areas listed above, excluding Meeteetse Creek, are the Meeteetse region for the 
purpose of this master plan. 

Area Demographics 

The population of Meeteetse itself has historically fluctuated up and down but is currently about 
the same it was in 1940. There is little question, however, that the rural population within the 
three miles north of Meeteetse has increased. 

The historical census population of the town of Meeteetse itself, is shown below. 

Census Year Population 

1940 373 
1950 404 
1960 514 
1970 459 
1980 512 
1990 368 
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The 1990 census provided the following statistics. 

Statistic Meeteetse Park County 

Persons per Household 2.34 2.57 

Occupied Housing Units 157 8757 

Vacant Housing Units 44 1549 

Total Housing Units 201 10,306 

Population 368 23,178 

In 1990 Meeteetse represented 1.61 percent of the total county population. 

Area Population Forecasts 

The State of Wyoming is the only source for population forecasts for the area. Neither Park 
County nor the Town of Meeteetse compile population data or forecasts. The State of Wyoming 
currently forecasts the population through the year 2005. This is ten years short of the 20-year 
planning horizon for this project. The Department of Information and Administration (DAFI) is 
forecasting that Park County's population will grow at approximately % of a percent per 
year until the year 2000 and at a rate of 0.31 percent per year from then until the year 
2005. 

Mr. Rob Oswald of the Park County Planning Office said that the county keeps no population 
data nor do they make forecasts. He did say, however, that the office feels that the Meeteetse 
area's population has stabilized since 1990 and may have grown. In both Meeteetse and Park 
County the number of vacant housing units has significantly decreased since 1990. Based on 
housing demand reported by county realtors, it is widely felt that there is very little housing 
vacancy and what does exist is short term. 

In forecasting population, two assumptions were made: 

1. Meeteetse's population will parallel county trends. 

2. Population growth will continue at 0.31 percent per year between 2005 and 2015. 
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Meeteetse's Population Forecast 

Based on these assumptions, the Meeteetse population would be expected to be as follows: 

Year County Population Meeteetse Population 

1990 23,178 368 (Actual Census Data) 
1995 24,430 385 
2000 24,910 393 
2005 25,300 399 
2015 26,100 418 

All of the above figures except for the year 2015 are given in the State generated forecasts. For 
purposes of this study, the above population forecasts are being used. 

Rural Service Area Population Forecast 

A major new development, however, is currently being annexed to the Town of Meeteetse. 
Named the Antelope Ridge Golf Estates, it is planned to include a golf course, hotel, and 
residential lots. It is being developed in a rangeland area that has no housing at present. The rate 
at which it becomes occupied may dramatically influence the future population of Meeteetse as 
assumed in the above forecast. The development includes: 

* 124 Single family residential lots 

* 55 Multi-family units 

* 1 Commercial area with the planned resort hotel and retail shops 

The potential population of this development at build-out is somewhere between 400 and 500 
people depending on the estimated number of people per dwelling unit. This development is 
being connected to the town's water and sewer systems. 

A second rural area that may eventually be served potable water is the area immediately north of 
town across the Greybull River. It includes a motellR V park, about 15 residences, an auto shop, 
and a church. 

A third rural area that, in the future, may connect to the town's water system is the Vision Quest 
area. This area involves three separate subdivisions by the same developer. Currently, there are 
16 homes in the area. 
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The fourth area of potential rural service is five miles of the Greybull Valley between town and 
the water treatment plant. Currently, there are nine taps on the transmission line. 

All four of these areas were evaluated as potential rural service areas during this study. As a 
result of the input received in the June 15 and August 9 public meetings and other events, it was 
determined that: 

* 

* 

* 

The Antelope Ridge Golf Estates development is proceeding and being annexed and will 
connect to the town's water system. 

The area immediately north of town as well as the Vision Quest area will not likely 
connect to the town's system for several years. Reasons for this are given later in this 
report. 

The Greybull Valley upstream of town is held by large ranches and is not expected to be 
converted to residential development. Few new service connections are expected in the 
20-year planning period. 

Potential Potable Water Demands 

Future Town Water Demands 

To determine future water demands of the town, an analysis of the past 11 years use records was 
made. These were based on the totalizer meter readings made each day at the master meter on 
the line leaving the town's storage tank. No effort was made to correlate this meter's readings 
with a summation of the individual service meter readings throughout town. 

This analysis showed the following consumption rates: 

Maximum Day Use 540 gallons/person/day (GPCD) 

Average Day Use 168 GPCD 

Peak Hour Use 945 GPCD (Assumed to be 1.75 times max day) 

Future Rural Water Demands 

To quantify potential water demands, James Gores and Associates sought out public comment as 
to the interest local rural people have in a central water system. To quantify how many users are 
intrested, we and the WWDC held the June 15 and August 9 meetings earlier mentioned. The 
purpose of the regional water master plan was explained at the June 15 meeting. A survey 
questionnaire was handed out to all participants at the meeting. It asked rural residents to 
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indicate whether they were interested in being included in a rural water system and if so what 
water rates they might be willing to pay. It was also explained that James Gores and Associates 
would, by the end of July, estimate the cost and user rates for a conceptual system to serve the 
rural area. In addition, James Gores and Associates mailed the questionnaire to those Vision 
Quest property owners who it could be determined had not been at the June 15 meeting. They 
were sent the same questionnaire with a stamped return envelope. 

At the August 9 meeting, the conceptual system and its costs were presented. Water rates are 
forecast in the range of $110 and $140 per month. 

A total of30 questionnaires were returned. Of those, ten were from town residents and one from 
the Greybull Valley. The remaining 19 were received from people in the rural area north of town. 
Of those, 13 were from the Vision Quest area and six from the Mary Avenue/ Sayles Lane area 
immediately across the river from town. The responses of those questionnaires are shown below. 

VISION QUEST 

6 expressed support for a rural system, of these: 
4 would pay $20-25/month 
2 would pay $50-75/month 

7 did not want central water service 

MARY AVENUE AND SAYLES LANE 

1 expressed interest in a central system and would pay $80/month 
5 did not want a central system 

It is clear that the majority of the respondents north of town do not want a central water 
system. 

Nonetheless, future water demands were estimated for this area as well as the Antelope Ridge 
development and the Town of Meeteetse. The water demand for the rural area was estimated 
assuming per capita use rates will be the same as Meeteetse's current use rate of 168 GPCD. 
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Summary of Regional Demand 

The demand for potable water service in the Meeteetse region over the next 20 years could vary 
widely. The actual demand will be largely influenced by the rate at which the Antelope Ridge 
Golf Course Development becomes occupied. To resolve the conflict between State population 
projections and the population that may result from this development, we have prepared the 
following demand forecasts. 

PROBABLE WATER DEMAND BASED ON STATE POPULATION PROJECTIONS 

Current Year 2015 Future Water Demand (1000 gal.) 
Area Population Population Avg. Day Max. Day Peak Hr. 

Town 370 418 70.2 225.6 394 
North of Town 105 143 24.0 77.0 135 
Antelope Ridge ~ 100± 16.8 54.0 94 

Total 475 661 111 356 623 

The water demands for the Antelope Ridge Golf Estates are still in the process of being defined. 
The golf course and part of the lawn watering will be met by an irrigation ditch source. Its rate of 
occupation can only be speculated. The future population of 100 people by the year 2015 for the 
development is simply a guess. 

It is clear that the area north of town (Vision Quest and Sayles Lane) will not be connecting to the 
town system any time in the next few years. The Antelope Ridge Development is connecting, but 
its growth demands cannot be foretold. 

At this time, future demands cannot be confidently quantified. Nonetheless, future average 
day potable water service demands for the Meeteetse region will likely range between 
70,000 and 110,000 gallons per day by the year 2015. 

Rather than target a future water demand in the balance of the report, the population capacity of 
each system component will be reported. The future system needs can then be planned based on 
those service population thresholds. At this time, no individual component of the system is 
nearing maximum capacity. 

A compilation of Meeteetse's water use records is presented in the balance of this chapter. 
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AVERAGE GALLONS PER DAY 

MEETEETSE 
WATER USAGE 1977 THROUGH 1995 
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AVERAGE GALLONS PER DAY 

MEETEETSE 
WATER USAGE 1977 THROUGH 1995 
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1.~~ ............................ ..I. ............. ~}.?~Q?} . .1. ............. }~.~!.~?..I. ............... ?.9.~.?.2.?. .. L ............. ~}.~~.~?..I. ............... ~.~??.7g .. L ......... }.~.~?~.?9.J 
~ iii i ~ ~ i 
~MA Y i 119,158 i 67,320 i 102,357 i 84,858 i 76,832 i 78,932 i 
~ ............................................. ~ ................................ ! ................................ ~ ................................ ! ................................. ~ ................................ ! ................................ ; 

I JUNE I 153,333 I 110,347 I 141,967 I 106,867 I 86,570 I 164,924 I 
j·············································i································r································i································r································i································r································i 
lJUL y i 264,648 i 182,984 i 138,806 i 147,552 i 109,413 i 182,013 i 
~·············································E······· ......................... ! ............................ ····i································!················ ................ ~ ................................ ! ................................ ~ 

I AUGUST I 237,245 I 127,9421 128,442 I 132,607 I 120,242 I 168,329 I 
r~~~:~~·············r·········· .. :~::~~~T············:~~·:~~~··r··· .. ···· .. ···~~:~~~T .. ············~~::·:~·r··············~~::~:T······ .. ······~:·::·~~··i 
!~~~~;.;.:::::::::::::::::::r::::::::::::::~~::;;;.:l:::::::::::::;;:;:;;.:r::::::::::::::~;.:;.:~:;:T~:·.::::.:::;;:~~;.l::·:::::::::·::~::;.;;:l::·::::::::::;;:;:;.~::! 
i!clQyr.:t:@.~!30···············i .. ··············~·?,·~?}··t···············?~,·~~···i················s.·~'·2.?~+········· .... .2.s.1.2·O'?··i···············}~'.2.Q()··t·· .. ············3.~·,S.·??··i 

iP.~·~~t:@.I.l·~················i················~~'?I·9.··t .. ·············s..3.!·~·6.S.···I················?.?'~~·s.··t .. ···········}}!·~·~S.···i··············..3.~'·?~·9.··t················~.!!?O'~···1 
l·············································j································r································j································r································~································r································1 

iANNUAL TOTAL i 1,600,454 i 1,005,915 i 1,018,857 i 826,398 1 717,293 1 1,018,304 1 
l·············································i································r································i································r································1································r································1 

I I I ! ! ! ! ! , ............................................. : ................................ ~ ................................ : ................................ ~ ................................ : ................................ ~ ................................ : 

IMONTHL Y A VG. I 133,371 I 83,826\ 84,9051 68,8671 59,7741 84,8591 : : ................................ ! ................................ : ................................ ! ................................ : ................................ : ................................ : 

lpOPULATION l 469! 4541 440 I 425 I 411 I 397 ! 

I Annual GPCD r·····················~~~·r·····················;·~~·r········ .. ···········:~~·r····················:·~~·r·····················::~T··················· .. ~::··j 
: ............................................. : ................................ .:. ................................ : ................................ .:. ................................ : ................................ .:. ................................ : 
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AVERAGE GALLONS PER DAY 

MEETEETSE 
WATER USAGE 1977 THROUGH 1995 

r ........................................... \ 1989 1990 1991 1992 I 1993 1994 

hANUARY ~ 42,394 ~ 29,729 j 43,439 j 24,806 j 24,806 j 33,577 

1 MAY ! 73,861 ! 55,0551 32,8961 86,210 1 83,4291 64,1941 
j ••••••••••••••••••••••••••••••••••••••••••••• : •••••••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••••••••• : ................................ ~ ................................ : ................................ ~ ................................ : 

1 JUNE 1 115,2831 114,533\ 60,123\ 61,353\ 61,353\ 172,797\ 
j ............................................. : ................................ .e. ................................ : ................................ .e. ................................ : ................................ .e. ................................ : 

IJUL Y 1 181,300 ! 144,0191 130,0391 57,206 ! 68,910 ! ! r·················· .. ······ .. ······ .. · .. ·· .. ·~········ .. ······ .. ·· .. · .... ·· .. ·1·· .... ··· .. · .. ··· .. ·············r· .. ·· .. · .. ····· .. · .. · .... ·· .. ··1· .. · .. · .. ·······················1································1····· .. ·········· .. ······ .. ·· .. ·1 

iAUGUST i 131,235 i 109,703 i 111,829 i 111,871 i 98,935 i i : ............................................. : ................................ : ............................ ····i································!················ ................ : ................................ : ................................ : 

!SEPTEMBER ! 82,467 ! 92,243 ! 55,833 ! 81,417 ! 86,300 ! ! 
!~~~~~:::::::::::::::::::r::::::::::::::;;:;.;:;:l:::::::~::::;;;.;;;.·r::::::::::::::;:~:;~;:l::::···::::::;~:~:~;.:r·:::::::::::::~;.::~~;.:r::::·:::::::::::·:::::::::::::1 
1!;!2Y.E:~g~·············+···············~·?,·~~}··t···············g·~·O'~···i················2.·?,.3·~·~+··············:?:~!.3.·2.~···I···············}·\O'·~}·+······························1 
i!?~·~~~~~················I···············.?2,·~?}··t···············±·~'·?·!3.···I················2..1·'·s.?·~··t· .............. :?:.I!.2.·S.~··I··············}§.'·~~·s.··t································1 
j ............................................. j .......... ······ .. ········ .. ····!············ .. ··················l· ............................... ! ......................... ·······l···· .. ··························!································1 

iANNUAL TOTAL i 874,932 i 758,453 i 597,529 i 603,184 i 624,530 i 346,149 i 
r··········································r····························T······························r···························r·························:······························r··························1 

i ............................................. ; ................................ ! ................................ ; ................................ ! ................................ ~ ................................ ! ................................ ; 

IMONTHL Y A VG. 1 72,911 1 63,204 I 49,7941 50,265 I 52,044 I 57,692 I 
~ ~································T································~································T········ ........................ ~ ............................. ···T································~ 

1 POPULATION ~ 382 1 368 1 370 1 372 1 374 1 376 1 

1.~?~! . .9~s;.~ ............. r:::::::::::::::::·:::~;~·:[.:::::·.::·::·:::::~:;;::[:::::::·::::·.:::::.~;.;I:::.: .. ::·::·:·::::~:;;:J.: .. ·:::.:.:.::.::::·:~;:~:I:::::::::.::::.:::::~:;;] 
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A8JeLS 

AVERAGE GALLONS PER DAY 

MEETEETSE 
WATER USAGE 1977 THROUGH 1995 

SUMMARY 

MO. AVG. MO. AVG. GPCD 

1977 TO 1983 1984 TO 1994 1984 TO 1994 

r;~::~····················. 168,110 ! .......................... ~.::~~~! .......................... ~~~.! 
l~~~~:~ .............. ·T .............. ;·~~:~~·;T ........................ ·~·::~;~r ...................... ·:~~1 
1:::::::::::::::::::::::::::1::::::::::::::::::::::::1:::::::::::::::::::::::::::::::[:::::::::::::::::::::::::::1 

lMA Y 1 203,770 1 73,2681 1831 
1·············································r·································r········································1··································1 

lJUNE 1 220,986 1 108,7381 2721 
~·············································r·································r········································1··································~ 

1JUL Y 1 298,058 1 134,2241 3361 
1·············································r·································r········································1··································1 

1 AUGUST 1 251,053 1 124,1141 3101 

r~~;~;.;.::·::::::::::l:::·:::::·:::;;.;:;;.;.::r: .. :·::·:·::::::::::::::;.;:;~:;.r:::::::::::::::::::::::::;.;;:i 
!.9.0.:9.~!'!l: .................... t .............. ·!·??!n~ .. f .................... · .. · .. ~?!3.·~·?t .......................... P.~.! 
1!:!.9.~~!'!l: .............. ·I .............. ·1·~?!~?g .. t .......................... n!?·1.!t ............................ 9.·~·i 

iE~!'·~!'~!'!l: ................ ! .............. ..1·~·!·'~~·~ .. t ........................ }?!·!·~·1.t ............................ ??1 
1·············································\"·································r········································1··································j 
lANNUAL TOTAL l l l l r .......................................... r .............. · .............. r· .......................... · ...... r ........ · .................... · .. ! 
j·············································r····· .. ··························r········································1··································j 

lMONTHLY AVG. 1 1 1 1 I POPULATION \ .............................. ·T .. · ........ · .................... · .... r .......................... · .. ·! 
I.A.n.~~.a.! .. 9..~~Q ............ J:.:·:::::::::: .. :·::·:::·:::::.:r: .. ::::::::::::::::::::::::.:'::: .. :::::r::::::::::::':.::.:.:::::::::J 

l.~.~.Yr.~ .. :.\~g: .. ~~~: .. ~.~~ .. ~.~p'~!~.~~y. .... l .......................... ~~.~.~ 
Note: Plant was constructed in 198 i 

Meters were installed in 1983 
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MEETEETSE ANNUAL WATER USAGE 

TOWN USE RURAL USE 
METERED AT METERED AT TOTAL 

WATER STORAGE TANK TRANSMISSION LINE USAGE 

7/1/77 Through 6/30/78 69,516,800 69,516,800 

7/1/78 Through 6/30/79 106,611,800 106,611,800 

7/1/79 Through 6/30/80 87,045,300 87,045,300 

7/1/80 Through 6/30/81 73,700,100 73,700,100 

7/1/81 Through 6/30/82 56,798,600 56,798,600 

7/1/82 Through 6/30/83 49,706,300 60,000 49,766,300 

7/1/83 Through 6/30/84 37,967,100 184,000 38,151,100 

7/1/84 Through 6/30/85 32,899,600 437,000 33,336,600 

7/1/95 Through 6/30/86 28,168,900 199,000 28,367,900 

7/1/86 Through 6/30/87 22,325,900 740,000 23,065,900 

7/1/87 Through 6/30/88 26,599,200 787,000 27,386,200 

7/1/88 Through 6/30/89 27,338,800 983,000 28,321,800 

7/1/89 Through 6/30/90 25,497,500 699,000 26,196,500 

7/1/90 Through 6/30/91 20,383,995 573,000 20,956,995 

7/1/91 Through 6/30/92 19,219,000 968,000 20,187,000 

7/1/92 Through 6/30/93 19,991,000 699,000 20,690,000 

7/1/93 Through 6/30/94 22,642,800 890,000 23,532,800 

7/1/94 Through 6/30/95 27,442,400 768,500 28,210,900 

AI0.XLS Page 1 Annual \Vater Usage 



MEETEETSE HISTORICAL WATER COSTS 

EXPENSE F.Y.94-95 F.Y.93-94 F.Y.92-93 F.Y.91-92 
Water Supply 
Salaries $25,565 $6,894 $6,444 $6,484 
Contract Backup Operator $10 $20 
Terminal Pay $328 
FICA Tax $579 $527 $567 $530 
Wyoming Retirement $370 $328 $381 $350 

W AM Group Health $611 $1,517 $1,453 $1,390 
Unemployment Tax $13 $41 $33 $22 

Worker's Compensation $229 $160 $97 $90 

Travel - School $227 $242 $65 $310 
Communications $536 $348 $371 $338 
Electricity $5,573 $4,294 $5,204 $4,553 
Equipment Maintenance and Repair $2,792 $941 $1,747 $3,221 
Bldg. & Structures Maintenance & Rep $575 $503 $13 
Line Repair and Maintenance 
Office Supplies $184 $52 $92 $42 
Equipment Supplies $69 $113 $266 
Gas, Oil, Lube, Etc. $625 $538 $732 $790 
Chemicals, Testing & Monitoring $4,218 $3,456 $1,731 $2,027 
Water Assessment (250 AF) $1,562 $1,562 $1,562 $1,562 
Bond Principal $5,000 $4,000 $4,000 $4,000 
Bond Interest $4,000 $4,200 $4,400 $4,600 
Miscellaneous $8,894 $355 
Chern. Storage Bldg. $163 $855 $1,248 $336 
Warning System 
Water Plant Improvements $5,734 

SUBTOTAL $67,529 $29,975 $31,098 $31,252 

Water Distribution 
Salaries $6,735 $6,481 $6,222 $6,404 
Terminal Pay $548 
FICA Tax $543 $499 $693 $532 
Wyoming Retirement $332 $302 $409 $376 
W AM Group Health $613 $1,520 $1,546 $1,384 
Unemployment Tax $12 $57 $36 $16 
Worker's Compensation $241 $138 $116 $95 
Travel - School Exp. $65 $150 $112 $421 
Heat $21 $334 $377 $258 
Bond Principal $4,000 $4,000 $3,000 $3,000 
Bond Interest $4,450 $4,650 $4,800 $4,950 
Misc. 
Distribution Line and Pump $3,035 $27,378 $2,307 
Trench Shoring & Material $2,869 
Water Line Crossings $41,245 $372 
Transfer - Depreciation $10,000 $10,000 $10,000 
Bad Debt Expense 

SUBTOTAL $61,292 $28,503 $54,689 $33,160 

TOT AL EXPENSE $128,821 $58,478 $85,787 $64,412 

Water Production in 1000 Gal. 28,299 22,867 20,691 20,187 

Water Cost Per 1000 Gallons $4.55 $2.56 $4.15 $3.19 

0502\A16.XLS Page 1 Historical Water Costs 



CHAPTER 3 

CONCEPTUAL RURAL SERVICE SYSTEM AND COSTS 

Background 

In late 1993, the Town of Meeteetse was approached by property owners in the Vision Quest area 
inquiring about water service. Through a series of events, that inquiry led to this master plan 
being conducted. 

The evaluation of rural service needs in the Meeteetse region focused on the area north of town as 
was explained in the preceding chapter. This involved two areas: the Mary Avenue and Sayles 
Lane area immediately across the Greybull River from town and the Vision Quest area 1 'h miles 
north of town. 

The Vision Quest system is privately owned and operated. Because of the number of service 
connections, it falls under the Safe Drinking Water Act administered by the EPA. Over the past 
several years, EPA has been in contact with Vision Quest numerous times concerning the owners 
attempts to comply with required testing and water quality. The groundwater from the 
subdivision central well does not meet EPA standards. There is little that the system owner can 
do to alleviate the problem. In most likelihood the compliance problems for this water system will 
persist until another source of water can be secured. 

A conceptual water distribution system was developed for the area north of town. Variations on 
the system were developed as well. This was done to explore potential cost savings by providing 
a minimal level of service as explained below. 

Conceptuai- System 

Three variations of a distribution system were explored for this area. 

1_ A system providing potable water and fire protection to the entire area. 

2. A system providing potable water to the entire area, but fire protection only in the 
Mary Avenue and Sayles Lane section_ 

3. A system providing service only to the Mary Avenue and Sayles Lane areas. 

The system designed to provide both potable water and fire protection would be constructed of 6 
inch and 8 inch lines. It would include a buried fiberglass storage tank sited as shown in Figure 
3. 1, in the Vision Quest area_ 

111-1 



The first variation (System 2) of this system eliminated the storage tank. It also downsized the 
line sizes north of the church and throughout the Vision Quest area. The system in the Vision 
Quest area would then provide only drinking water, not fire protection or lawn watering. 

The second variation (System 3) eliminated all lines north to the Vision Quest area. 

The conceptual system distribution system is shown in Figure 3.1. The conceptual cost estimates 
for the three system variations follow 
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Project: 

PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 
SYSTEM 1 

System Delivering Fire Flow to Vision Quest and Area Immediately Across River 
NORTH MEETEETSE RURAL WATER SYSTEM Date: AUGUST 7, 1995 

Project No: 05-02-00-95 Estimate By: JAMES GORES & ASSOC. 
JIM GORES 

Item Description Quantity Unit Unit Cost Total Cost 
1 Mobilization, Bonds, and Insurance 1 LS $ 30,988 
2 8" Transmission Line and Fittings 9350 LF $15.00 $ 140,250 
3 8" Valves 8 EA $700.00 $ 5,600 
4 6" Distribution Line and Fittings 10500 LF $12.00 $ 126,000 
5 6" Valves 15 EA $700.00 $ 10,500 
6 Fire Hydrant Assembly 15 EA $2,000.00 $ 30,000 
7 Water Service and Meter 25 EA $800.00 $ 20,000 
8 35000 gal. Storage Tank 1 LS $55,000.00 $ 55,000 

Subtotal $ 418,338 

9 Construction Engineering $ 41,834 

10 Contingencies (15%) $ 62,751 

Total Construction Costs $ 522,923 

Non Construction Costs 
11 Final Design $ 41,834 
12 Permitting and Mitigation $ 2,000 
13 Legal Fees (1%) $ 4,183 
14 Right-of-Way $ 2,000 

Total Non Construction Costs $ 50,017 

TOTAL ESTIMATED PROJECT COST $ 572,940 

Al1.XLS Page lof3 System 1 Cost Analysis 



Annual System Operation Costs 

ESTIMATED USER RATES 
SYSTEM 1 

Operator Salary and Benefits (112 time) 

Water District Office Operations~ vehicle, billing etc. 

Equipment and Materials for Operation and Repairs 

System Replacement Fund (assuming 30 year system life) 

SUBTOTAL OPERATION, MAINTENANCE AND REPLACEMENT 

Annual Cost of Debt Retirement 
It is assumed that 

$15,000.00 

$7,000.00 

$5,000.00 

$19,097.99 

$46,097.99 

1. WWDC will pay 67% of the eligible cost and give a 25 year loan at 4% for 33% of the cost. 
2. The Farm Loan Board will give a 50% grant and a 25 year ,7114% loan for the other half. 

WWDC Loan Principal is 
FLB Loan Principal is 

Annual Payment at 4% interest 

Annual Payment at 7 114% interest 

Annual OM & R costs are: 

Average annual water costs over 20 years @ $2.00 per 1000 gallons 

TOTAL ANNUAL COST 

MONTHLY CHARGE FOR 46 ACTIVE SERVICES 

All.XLS Page 2 of 3 

$ 104,729.75 
$ 127,788.40 

$ 6,702.70 

$11,462.62 

$46,097.99 

$9,052.00 

$73,315.31 

$132.82 

System 1 Cost Analysis 



Item 
1 
2 
3 
4 
5 
6 
7 
8 

9 

10 

11 
12 
13 
14 

COMPUTATION OF POSSIBLE FINANCE SHARING 
SYSTEM 1 

WWDC Local FLB Local 
Portion Match Portion Match 

Mobilization, Bonds, and Insurance $ 10,800.40 $ 5,319.60 $ 7,434.00 $ 7,434.00 
8" Transmission Line and Fittings $ 93,967.50 $ 46,282.50 
8" Valves $ 3,752.00 $ 1,848.00 
6" Distribution Line and Fittings $ 63,000.00 $ 63,000.00 
6" Valves $ 5,250.00 $ 5,250.00 
Fire Hydrant Assembly $ 15,000.00 $ 15,000.00 
Water Service and Meter $ 13,400.00 $ 6,600.00 
35000 gal. Storage Tank $ 36,850.00 $ 18,150.00 

Subtotal $ 158,769.90 $ 78,200.10 $ 90,684.00 $ 90,684.00 

Construction Engineering $ 14,574.90 $ 7,178.68 $ 10,040.11 $ 10,040.11 

Contingencies (150/0) $ 21,862.34 $ 10,768.02 $ 15,060.17 $ 15,060.17 

Total Construction Costs 

Non Construction Costs 
Final Design $14,574.90 $7,178.68 $10,040.11 $10,040.11 
Permitting and Mitigation $696.80 $343.20 $480.00 $480.00 
Legal Fees (1%) $1,457.49 $717.87 $1,004.01 $1,004.01 
Right -of-Way $696.80 $343.20 $480.00 $480.00 

Total Non Construction Costs 

TOTAL ESTIMATED PROJECT COST $ 212,633 $ 104,730 $127,788.40 $127,788.40 

Total Project 
Costs 

$ 30,988 
$ 140,250 
$ 5,600 
$ 126,000 
$ 10,500 
$ 30,000 
$ 20,000 
$ 55,000 

$ 418,338 

$ 41,834 

$ 62,751 

$ 522,923 

$ 41,834 
$ 2,000 
$ 4,183 
$ 2,000 

$ 572,940 

Al1.XLS Page 3 of 3 System 1 Cost Analysis 



PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 
SYSTEM 2 

System Delivering Fire Protection to Area Immediately Across River and Domestic Water Only to Vision Quest 
Project: NORTH MEETEETSE RURAL WATER SYSTEM Date: AUGUST 7, 1995 

Project No: 05-02-00-95 Estimate By: JAMES GORES & ASSOC. 
JIM GORES 

Item Description Quantity Unit Unit Cost Total Cost 
1 Mobilization, Bonds, and Insurance 1 LS $ 17,442 
2 8" Transmission Line and Fittings 1700 LF $ 15.00 $ 25,500 
3 8" Valves 5 EA $ 700.00 $ 3,500 
4 6" Distribution Line and Fittings 900 LF $ 12.00 $ 10,800 
5 6" Valves 2 EA $ 700.00 $ 1,400 
6 Fire Hydrant Assembly 5 EA $ 2,000.00 $ 10,000 
7 4" Distribution Line and Fittings 7650 LF $ 9.00 $ 68,850 
8 4" Gate Valve and Box 5 EA $ 475.00 $ 2,375 
9 3" Distribution Line and Fittings 9600 LF $ 7.60 $ 72,960 
10 3" Gate Valve and Box 6 EA $ 440.00 $ 2,640 
11 Water Service and Meter 25 EA $ 800.00 $ 20,000 

Subtotal $ 235,467 

12 Construction Engineering $ 23,547 

13 Contingencies (15%) $ 35,320 

Total Construction Costs $ 294,334 

Non Construction Costs 
14 Final Design $ 23,547 
15 Permitting and Mitigation $ 2,000 
16 Legal Fees (1%) $ 2,355 
17 Right -of-Way $ 2,000 

Total Non Construction Costs $ 29,901 

TOTAL ESTIMATED PROJECT COST $ 324,235 

A13.XLS Page 1 of 3 System 2 Cost Analysis 



Annual System Operation Costs 

ESTIMATED USER RATES 
SYSTEM 2 

Operator Salary and Benefits ( 112 time) 

Water District Office Operations; vehicle, billing etc. 

Equipment and Materials for Operation and Repairs 

System Replacement Fund (assuming 30 year system life) 

SUBTOTAL OPERATION, MAINTENANCE AND REPLACEMENT 

Annual Cost of Debt Retirement 
It is assumed that: 

$15,000.00 

$7,000.00 

$5,000.00 

$10,807.84 

$37,807.84 

1. WWDC will pay 67% of the eligible cost and give a 25 year loan at 4% for 33% of the cost. 
2. The Farm Loan Board will give a 50% grant and a 25 year, 7114% loan for the other half. 

WWDC Loan Principal is 
FLB Loan Principal is 

Annual Payment at 4% interest 

Annual Payment at 7 114% interest 

Annual OM & R costs are: 

Average annual water costs over 20 years @ $2.00 per 1000 gallons 

TOTAL ANNUAL COST 

MONTID... Y CHARGE FOR 46 ACTIVE SERVICES 
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$ 31,241.22 
$ 114,782.38 

$ 1,999.44 

$10,295.98 

$37,807.84 

$9,052.00 

$59,155.26 

$107.17 
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Item 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

12 

13 

14 
15 
16 
17 

COMPUTATION OF POSSIBLE FINANCE SHARING 
SYSTEM 2 

WWDC Local FLB Local 
Portion Match Portion Match 

Mobilization, Bonds, and Insurance $ 5,025.04 $ 2,475.02 $ 4,970.97 $ 4,970.97 
8" Transmission Line and Fittings $ 17,085.00 $ 8,415.00 
8" Valves $ 2,345.00 $ 1,155.00 
6" Distribution Line and Fittings $ 5,400.00 $ 5,400.00 
6" Valves $ 700.00 $ 700.00 
Fire Hydrant Assembly $ 5,000.00 $ 5,000.00 
4" Distribution Line and Fittings $ 34,425.00 $ 34,425.00 
4" Gate Valve and Box $ 1,187.50 $ 1,187.50 
3" Distribution Line and Fittings $ 36,480.00 $ 36,480.00 
3" Gate Valve and Box $ 1,320.00 $ 1,320.00 
Water Service and Meter $ 13,400.00 $ 6,600.00 

Subtotal $ 37,855.04 $ 18,645.02 $ 89,483.47 $ 89,483.47 

Construction Engineering $ 6,783.80 $ 3,34l.28 $ 6,710.81 $ 6,710.81 

Contingencies (15%) $ 10,175.71 $ 5,011.92 $ 10,066.21 $ 10,066.21 

Total Construction Costs 

Non Construction Costs 
Final Design $ 6,783.80 $ 3,34l.28 $ 6,710.81 $ 6,710.81 
Permitting and Mitigation $ 576.20 $ 283.80 $ 570.00 $ 570.00 
Legal Fees (1 %) $ 678.38 $ 334.13 $ 67l.08 $ 67l.08 
Right -of-Way $ 576.20 $ 283.80 $ 570.00 $ 570.00 

Total Project 
Costs 

$ 17,442 
$ 25,500 
$ 3,500 
$ 10,800 
$ 1,400 
$ 10,000 
$ 68,850 
$ 2,375 
$ 72,960 
$ 2,640 
$ 20,000 

$ 235,467 

$ 23,547 

$ 35,320 

$ 294,334 

$ 23,547 
$ 2,000 
$ 2,355 
$ 2,000 

TOTAL ESTIMATED PROJECT COST $ 63,429 $ 31,241 $114,782.38 $114,782.38 $ 324,235 
====== 
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Project: 

PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 
SYSTEM 3 

System Delivering Water Only to the Area Immediately Across the River 
NORTH MEETEETSE RURAL WATER SYSTEM Date: AUGUST 7, 1995 

Project No: 05-02-00-95 Estimate By: JAMES GORES & ASSOC. 
JIM GORES 

Item Description Quantity Unit Unit Cost Total Cost 
1 Mobilization, Bonds, and Insurance 1 LS $ 5,480 
2 8" Transmission Line and Fittings 2040 LF $15.00 $ 30,600 
3 8" Valves 6 EA $700.00 $ 4,200 
4 6" Distribution Line and Fittings 1125 LF $12.00 $ 13,500 
5 6" Valves 2 EA $700.00 $ 1,400 
6 Fire Hydrant Assembly 5 EA $2,000.00 $ 10,000 
7 Water Service and Meter 11 EA $800.00 $ 8,800 

Subtotal $ 73,980 

8 Construction Engineering $ 7,398 

9 Contingencies (15%) $ 11,097 

Total Construction Costs $ 92,475 

Non Construction Costs 
10 Final Design $ 7,398 
11 Permitting and Mitigation $ 2,000 
12 Legal Fees (1%) $ 740 
13 Right -of-Way $ 2,000 

Total Non Construction Costs $ 12,138 

TOTAL ESTIMATED PROJECT COST $ 104,613 
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Annual System Operation Costs 

ESTIMATED USER RATES 
SYSTEM 3 

Operator Salary and Benefits (112 time) 

Water District Office Operations; vehicle, billing etc. 

Equipment and Materials for Operation and Repairs 

System Replacement Fund (assuming 30 year system life) 

SUBTOTAL OPERATION, MAINTENANCE AND REPLACEMENT 

Annual Cost of Debt Retirement 
It is assumed that: 

$12,000.00 

$7,000.00 

$4,000.00 

$3,487.09 

$26,487.09 

1. WWDC will pay 67% of the eligible cost and give a 25 year loan at 4% for 33% of the cost. 
2. The Farm Loan Board will give a 50% grant and a 25 year , 7114% loan for the other half. 

WWDC Loan Principal is 
FLB Loan Principal is 

Annual Payment at 4% interest 

Annual Payment at 7 114% interest 

Annual OM & R costs are: 

Average annual water costs over 20 years @ $2.00 per 1000 gallons 

TOTAL ANNUAL COST 

MONTHLY CHARGE FOR 46 ACTIVE SERVICES 
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$ 20,352.40 
$ 21,469.43 

$ 1,302.55 

$1,925.81 

$26,487.09 

$5,900.00 

$35,615.45 

$98.93 
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Item 
1 
2 
3 
4 
5 
6 
7 

8 

9 

10 
11 
12 
13 

COMPUTATION OF POSSIBLE FINANCE SHARING 
SYSTEM 3 

WWDC Local FLB Local 
Portion Match Portion Match 

Mobilization, Bonds, and Insurance $1,762.37 $868.03 $1,424.80 $1,424.80 
8" Transmission Line and Fittings $ 20,502.00 $ 10,098.00 
8" Valves $ 2,814.00 $ 1,386.00 
6" Distribution Line and Fittings $ 6,750.00 $ 6,750.00 
6" Valves $ 700.00 $ 700.00 
Fire Hydrant Assembly $ 5,000.00 $ 5,000.00 
Water Service and Meter $ 5,896.00 $ 2,904.00 

Subtotal $ 30,974.37 $ 15,256.03 $ 13,874.80 $ 13,874.80 

Construction Engineering $ 2,577.46 $ 1,269.50 $ 1,775.52 $ 1,775.52 

Contingencies (15%) $ 3,866.19 $ 1,904.25 $ 2,663.28 $ 2,663.28 

Total Construction Costs 

Non Construction Costs 
Final Design $2,379.20 $1,171.84 $1,923.48 $1,923.48 
Permitting and Mitigation $643.20 $316.80 $520.00 $520.00 
Legal Fees (1%) $237.92 $117.18 $192.35 $192.35 
Right -of-Way $643.20 $316.80 $520.00 $520.00 

Total Non Construction Costs 

TOTAL ESTIMATED PROJECT COST $ 41,322 $ 20,352 $21,469.43 $21,469.43 

Total Project 
Costs 

$ 5,480 
$ 30,600 
$ 4,200 
$ 13,500 
$ 1,400 
$ 10,000 
$ 8,800 

$ 73,980 

$ 7,398 

$ 11,097 

$ 92,475 

$ 7,398 
$ 2,000 
$ 740 
$ 2,000 

$ 104,613 
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CHAPTER 4 

WATER SUPPLY ALTERNATIVES 

Introduction 

The investigations of water supply alternatives included both groundwater and surface water 
sources. The groundwater review explored potential sources of groundwater within an economic 
radius of Meeteetse. Potentially promising sources as far as ten miles away were investigated. In 
the final analysis, with the exception of one possibility, there are no usable groundwater supplies 
in the Meeteetse region. This portion of the investigation was conducted by our subconsultants, 
Wester-Wet stein. The investigation of surface water explored two alternatives. First, the 
continued use of the Wood River and the second, withdrawals from the Lower Sunshine 
Reservoir were explored. These three sources of supply are discussed at further length in the 
balance of this chapter. 

Groundwater 

Regional Geology 

Meeteetse is located on the southwestern edge of the Bighorn Basin. The Bighorn structural 
basin was formed during the Laramide Oregeny with the subsequent uplift of the Owl Creek 
Mountains to the south, the Bighorn Mountains to the east and the Absaroka and Beartooth 
Mountains to the west. Rocks aging from Pre-Cambrian to recent Holocene deposits outcrop in 
and around the basin margins. Stratigraphically, the Meeteetse area is defined by the Tertiary and 
Cretaceous aged shale, sandstone and coal beds associated with the Wilwood, Fort Union, Lance, 
Meeteetse, Mesaverde and Cody Formations. These formations consist of drab grey to greenish
grey shales, with light grey to yellowish brown lenticular sands. To the south of Meeteetse, on 
the northern slope of the Owl Creek Mountains, the stratigraphy is dominated by the early 
Cretaceous, Mesozoic and Paleozoic rocks comprised of sands, shales, siltstones, limestones and 
dolomites, in addition to the igneous and metamorphic rocks associated with the Pre-Cambrian 
rocks (Figure 1). To the west of Meeteetse, the early Cretaceous to Pre-Cambrian aged rocks 
have been covered by Tertiary age volcanic rocks, comprised primarily of andesites and reworked 
fluvial and eolian deposits. 

Structurally, the southwestern portion of the Bighorn Basin is governed by the series of anticlines 
which are located along the foothills of the Owl Creek and Absaroka Mountains. Each of these 
structural domes is usually identified by an associated oil and/or gas production field (Figure 2). 
Separating the central Bighorn Basin from the western and southern edge of the basin is the 
Tensieep Fault. 
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Groundwater Potential 

The potential for developing a viable, long-term, quality groundwater source is predicated on the 
recharge potential of the aquifer, the aquifer's ability to yield water (the transmissivity and 
storativity of the aquifer) and the mineral composition of the groundwater's host rock. There are 
numerous potential aquifers in the Meeteetse area. These are, (listed from oldest aged rock unit 
to youngest): 

Cambrian Flathead Sandstone; 
Ordivician Bighorn Dolomite; 
Mississippian Madison Limestone; 
Pennsylvanian Tensleep Sandstone; 
Cretaceous Cloverly Formation; 
Cretaceous Frontier Formation Sands; 
Cretaceous Mesaverde Formation Sands; 
Cretaceous Meeteetse Formation Sands; 
Cretaceous Lance Formation Sands; 
Tertiary Fort Union Formation Sands; and 
Quaternary Alluvial Deposits. 

Because of the depth and the associated hydrocarbon production from the more prolific water 
bearing Paleozoic formations (Tensleep and Madison) near Meeteetse, very little information 
related to groundwater development potential and quality is available pertaining to these two 
formations. The depth has also been the major deterrent to exploring the potential of the 
Flathead, Cloverly and Frontier formations. Most of the available groundwater information for 
the area is associated with the upper Cretaceous and Tertiary units, more specifically the lenticular 
sands in the Mesaverde, Lance, Meeteetse and Fort Union formations along with the alluvial sand 
and gravel deposits of the Greybull and Wood Rivers. 

Each of these formations will be discussed in later subsections. Each potential aquifer was 
reviewed for its yield potential, (the specific capacity of the aquifer being the most often reported 
parameter), water quality, depth of formation in the immediate vicinity of Meeteetse, and the 
distance to, and areal extent of the recharge area. A matrix was then assembled whereby each of 
these aquifers were ranked in the above identified categories. 

Most of the information obtained in investigating the feasibility of developing a groundwater 
source for the Town of Meeteetse has been derived from (1) a review of well logs and drilling 
information on file at the office of the Wyoming Oil and Gas Commission in Casper, Wyoming; 
(2) a review of the available literature, mostly United States Geological Survey (USGS) reports 
and maps and University of Wyoming Department of Geology and Geophysics Graduate Theses; 
(3) personal communication with oilfield personnel; and (4) information provided by personnel 
associated with the Meeteetse Water Supply Project from the Town of Meeteetse. 

IV-2 



Cambrian Flathead Formation 

The Flathead is a 100 to 200 foot thick red quartzitic, arkosic sandstone which is slightly shaley at 
the top. This formation is usually well cemented which limits the intrinsic permeability of the 
formation; however, in areas of structural deformation, the secondary permeability features, i.e. 
fractures and fissures, are enhanced. Because of its depth, very little water quality or potential 
yield information is available. The depth to the top of Flathead in the vicinity of Meeteetse would 
be approximately 10,800 feet, below ground level (bgl) or 4,600 feet below mean sea level (-
4,600 feet, MSL). 

At this depth and distance from the recharge area (approximately 35 miles), the formation water 
would probably be very warm and mineralized and unsuitable as a potable water source. The 
quality of the water should improve as the distance from the recharge area is decreased and the 
structural deformation intensifies (southwest flank of the Bighorn Basin - See Figure 1). This 
would, however, require over 30 miles of pipeline to be constructed, making this formation less 
appealing as an alternative water supply source. 

Ordovician Bighorn Dolomite 

The Bighorn Dolomite is a massive light brown to grey cliff forming dolomite and dolomitic 
limestone formation. The thickness of the formation is approximately 300 feet. This formation is 
known to be a good producer of high quality water in the Bighorn Basin. The yield from the 
Bighorn aquifer would be enhanced from secondary porosity development. This was clearly 
demonstrated with the development of the Shell Valley Watershed Supply Project on the east side 
of the Bighorn Basin. An initial well drilled to the Bighorn failed to develop water; however, a 
second well located only 567 feet from the first produced nearly 900 gallons per minute (gpm) 
(Morrison & Maierle, 1986). The second well's increased production was thought to be a result 
of its being constructed in a more highly developed fracture and joint system within the Bighorn 
Formation. 

Development of a high quality water supply from this aquifer would again be dependent upon the 
distance from the recharge source. As this distance increases, the water becomes more 
mineralized (it could even be connate water - water trapped in the formation at the time of 
deposition). Since the groundwater gradient is decreased with distance from the outcrop area on 
the north slope of the Owl Creek Mountains, the rate of flow is reduced resulting in longer 
contact time with the formation which allows more minerals to be dissolved into the water. 

In areas of close proximity to the recharge area, the Bighorn dolomite yields a high quality water. 
A recently completed well for the towns of Manderson and Basin and the surrounding rural areas 
was completed in the Bighorn formation (approximately 19 miles from the recharge area) which 
produced water (approximately 250 gpm) with a total dissolved solids value of less than 250 
milligrams per liter (mg/l). In the immediate vicinity of Meeteetse, the depth to the Bighorn 
Formation is approximately 9,500 feet, bgl (-3,750 feet, MSL), and the distance to the recharge 
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area is approximately 35 miles. This depth and distance would make the quality of the produced 
water suspect and the cost of a well very expensive. To reduce the well depth and decrease the 
distance to recharge, a pipeline of over 20 miles would be required, which would also be 
prohibitively expensive. 

Mississippian Madison Limestone 

The Madison Formation is probably the most well-known high quality, most productive aquifer in 
the State, yielding as much as 14,000 gpm (Worland Well) in the Bighorn Basin. The Madison is 
a thick brown to grey limestone, dolomitic in parts that is approximately 600 feet thick. This 
formation is also very dependent upon the development of secondary porosity in order to yield 
these high volumes of water because its intrinsic permeability, as is the case with most fine grained 
limestones, is very low. In the Meeteetse area, there are several concerns associated with 
developing a groundwater source from the Madison Formation. First, as in the case of the 
previous two Paleozoic aquifers (Cambrian Flathead and Bighorn Dolomite) the depth to the 
Madison and distance from recharge are highly restrictive in terms of developing a high quality 
water supply at a reasonable cost. The depth to the Madison in the immediate vicinity of 
Meeteetse is approximately 8,800 feet, bgl (-3,000 feet, MSL). Again, the distance to the 
recharge area is approximately 35 miles. 

Of an even more disconcerting nature, though, and this holds true for all of the Paleozoic aquifers 
described, is the potential for the presence of hydrocarbons in the Madison. Several of the 
oilfields present on the western edge of the Bighorn Basin produce oil from the Madison, and the 
Oregon Basin Field, approximately 15 miles north of Meeteetse, produces from the Madison, 
Bighorn and the Cambrian formations. The Madison has also been known to be high in 
radionuc1ides in several of the wells along the eastern boundary of the basin. 

Due to the level of structural activity in the area, the opportunity for the development of a high 
degree of secondary permeability within the Madison Formation is very good. This increased 
permeability would directly relate to a high yielding well. The pipeline distance required to 
develop this aquifer at a reasonable depth and near a structural feature that would enhance the 
secondary permeability would be approximately 10 miles to the west near the location of the 
Pitchfork Oilfield. The depth to the Madison would also be reduced by approximately 50%. The 
water quality, however, would still be questionable. 

Pennsylvanian Tensleep Sandstone 

The Tensleep Sandstone along with the Permian Phosphoria Formation is the most prolific oil 
producing formation in the Bighorn Basin. The Tensleep is a thick, massive tan to buff sandstone 
unit which is approximately 450 feet thick near Meeteetse. Although this sandstone has been 
known to produce high quality water in relatively large volumes, this quality has been 
demonstrated to deteriorate rapidly with distance from the recharge area (Jarvis, 1986). The 
potential for producing a high quality groundwater supply from this aquifer in the Meeteetse area 
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appears to be rather poor. In the Wildhorse well drilled on the eastern edge of the basin for 
Manderson, Basin and several rural areas, the Tensleep, which is approximately ten miles from 
the recharge area at the well, had a total dissolved solids (TDS) content of 2,778 mg/I. A water 
analysis from the producing formations (Permian Phosphoria and Pennsylvanian Tensleep) at the 
Ferguson Ranch oilfield in Sections 23 and 26, Township 50 North, Range 102 West, was 
reported to have a very high conductance value of3,075 flmhos/cm (Ward, 1995). For 
comparison, the conductivity of the Tensleep sample from the Wildhorse well, which had a TDS 
value of2,778 mg/l, was 2,700 flmhos/cm. Based on the data reported by Jarvis (1986) and that 
found in the Wildhorse well and the Ferguson Ranch oilfield, the quality of the Tensleep water in 
the immediate vicinity of Manderson is not anticipated to be of potable quality. 

Aside from the quality (strong potential for the presence of hydrocarbons and high in total 
dissolved solids and other constituents exceeding the secondary drinking water standards set by 
EPA), the depth to the Tensleep Formation near Manderson is approximately 8,300 feet, bgl (-
2,500 feet, MSL). Both the depth to the aquifer and the water quality would be greatly improved 
by locating a well near the Tensleep outcrop along the northern slope of the Owl Creek 
Mountains; however, this would require over 30 miles of pipeline which would be very costly if 
not prohibitive. 

Cretaceous Cloverly Formation 

The water bearing sands in the Cretaceous Cloverly Formation are primarily the Dakota sandstone 
and the Lakota sandstone. The Dakota sandstone is approximately 50 foot thick and is a 
moderately cemented, very fine to fine grained sandstone. The Lakota, which is separated from 
the Dakota by the Fuson shale (approximately 100 feet thick), is approximately 30 feet thick and 
comprised of yellow to yellowish green moderately cemented, very fine grained sandstone and 
conglomerate beds. Because of the cementation of these sands (limiting the pore space), the 
perineability is often restricted. Production from the Cloverly is good, however, in areas where 
the secondary permeability has been enhanced and/or in areas where the formation pressure is 
very high. The quality of the water is very dependent upon the distance from the recharge area. 
The water is usually a sodium Bicarbonate or sodium sulfate type. Yields in some areas of the 
state from the Cloverly are in excess of 100 gpm. However, yields from the Cloverly are usually 
less than 20 gpm. In the immediate vicinity of Meeteetse, the depth to the Cloverly is 
approximately 5,900 feet (-150 feet, MSL), and the distance from the recharge area to Meeteetse 
is approximately 30 miles. Based on the depth to the Cloverly formation, the distance from the 
recharge, and the likelihood of very poor quality water (TDS in excess of 1,000 mg/l and sodium 
and sulfate in excess of 500 mg/l), this aquifer does not appear to be very promising as a potential 
water source for Meeteetse. 
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Cretaceous Frontier Formation 

The Frontier formation is a transitional and marine deposition formation comprised of sandstones 
and shales. In the Meeteetse area, the Frontier is approximately SOO feet thick and, as mentioned, 
was deposited in a transgressive-regressive sea sequence. This Paleoenvironment resulted in the 
Frontier containing alternating marine sand bars and interbar shale units which grade upward 
through a prodelta facies (consisting of sandy clay shale and shaley sandstone) into a non-marine 
delta plain and marine delta margin units. The delta plain deposits are dominated by sandstones, 
especially in the channel deposit areas. The delta margins and near-shore marine deposits are 
predominantly a mixture of sands, clayey sands and gravels, silts and clay shale (Siemers, 1975). 

The Frontier formation is a known oil producer in many of the fields along the 
western-southwestern margin of the Bighorn Basin (marked by Kfin Figure 2). Production is 
from several large sand sequences, numbered sequentially from top to bottom - 1 st Frontier, 2nd 
Frontier etc. 

In the Meeteetse area, the Frontier is approximately 4,SSO feet, bgl (-1,200 feet, MSL). Water 
produced from the Frontier at this depth is usually of very poor quality. Wells producing from the 
Frontier (usually less than 20 gpm) from depths around SOO feet, bgl have sodium sulfate type 
water with TDS values ranging from 1,800 to 4,600 mg/l (McGreevy, 1969). Several wells 
produce from the Frontier in along the western and southwestern margins of the Bighorn Basin. 
These wells are associated with the positive relief anticlinal structures that ring the basin margin in 
the Meeteetse area which greatly reduces the depth to formation. However, even at these shallow 
depths the quality appears to be very poor. One well located on the northwest plunging nose of 
Hamilton Dome producing water from the Frontier at a depth of less than 100 feet has a TDS 
value of over 3,000 mg/l (Lowry, 1976). Because of the depth to the formation, and the apparent 
poor quality of water, this formation was not viewed as having any promise for Meeteetse. 
However, in a discussion with Mr. Martin Ward, field supervisor of Hunt Oil Company's 
Ferguson Ranch field, Mr. Ward mentioned that drilling problems were encountered at depths 
from approximately 4S0 feet to 800 feet, bgl due to flowing conditions (Ward, 1995). These 
flows were reported to be approximately 2 to 3 barrels per minute (84 to 126 gpm) through the 
weighted drilling fluid. A search of the Wyoming oil and gas records indicated that at these 
depths in the Ferguson Ranch field, the formation encountered would be the Frontier. From 
drilling reports most of the flow appears to be associated with the lower sand unit (the 4th 
Frontier sand) with the upper sands usually being classified as tight. 

These flowing conditions at the Ferguson Ranch field, along with several mapped springs in 
Sections 33,27 and 26 of Township 47N, Range 10lW (USGS-7.S minute quad) located in the 
Frontier formation indicate that the Frontier is saturated in the Meeteetse area. These springs 
appear to be topographically controlled in that the springs are a result of the surface topography 
bisecting the saturated rock formation and are not a result of migration along fault or fracture 
paths. 
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The flowing conditions at the Ferguson Ranch field are not consistent throughout the field. A 
well located 1,533 feet from a flowing well has only a very small reported flow. Flow may be 
controlled to some extent by faulting in the field. 

Based on these conditions, a water quality sample was obtained from a Ferguson Ranch well 
(State No.6) which flows through the cement seal and is piped for stock watering purposes. The 
results of this water analysis show that the water is a sodium sulfate type with a high total 
dissolved solids level of 1221 mg/I. The pH was also high at 9.15 standard units. Because of the 
high salt content, the development of a water supply from the Frontier Formation at the Ferguson 
Ranch Field is not viewed as a very promising alternative for the Town of Meeteetse. 

Cretaceous Mesaverde Formation 

The Mesaverde is a thick sandstone and shale sequence that is approximately 1,800 feet thick. 
Predominantly, the formation is comprised of sands with some carbonaceous shales and a few 
coal seams. Because of the thick sands, the Mesaverde is often investigated as a potential water 
source. Unfortunately, most often the water quality is very marginal to non-potable. An 
investigation of the Mesaverde performed for the town of Manderson on the east side of the 
Bighorn Basin determined that the formation was unsuitable as a potable water source (Buell, 
1983). In a report prepared also for the town of Manderson by Western Water Consultants 
(1983) three water analyses from the Mesaverde Formation in Township 50 North, Range 92 
West were listed (including the above mentioned test well). In all but one of these samples, the 
water was of sodium sulfate type (the other was a calcium sulfate) with total dissolved solids 
ranging from 926 to 2100 mgll. Two of these wells were less than 150 feet deep (the 2100 mgll 
TDS sample came from a well only 76 feet deep) while the third well was 2040 feet deep. 

These results are very consistent with the Gould Ranch Company Embar No. 1 well (permit no. 
U.W. 55608) located in the southwest quarter of the southeast quarter of Section 18, Township 
48 North, Range 100 West. This well was reported to have been previously investigated by the 
town of Meeteetse as a possible water supply source; however, because of the water quality it 
was not pursued further (measured TDS of 1,740 mg/l). The well was drilled to a depth of205 
feet bgl and is reported to yield 700 gpm. A recent water analysis performed on a sample of 
water from this well indicated that the quality has improved from the initial sample analyses. The 
water is high in sulfates and bicarbonate, 373 mg/l and 494 mg/l, respectively, and has a TDS of 
875 mg/l (a decline by 50% from the initial measurement). 

Because the well is located directly on the Mesaverde outcrop, covered only by a thin veneer of 
alluvium, it appears that this is representative of the best quality of water available from the 
Mesaverde in the Meeteetse area. Based on the recent water quality analysis, if the Mesaverde 
were chosen as a possible water supply source for Meeteetse, the quality of water would be 
marginal. The water produced from the Embar No.1 well currently exceeds the Secondary 
Drinking Water Standards as set by EPA for Sulfate and Total Dissolved Solids (EPA's 
recommended maximum contaminant limit or MCL for these two constituents is 250 mg/l for 
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sulfate and 500 mg/l for TDS). 

Cretaceous Lance and Meeteetse Sands 

The Lance and Meeteetse Formations outcrop in the immediate vicinity of Meeteetse. The 
Meeteetse Formation is a siltstone, claystone, shale and poorly indurated sandstone sequence 
overlying the Mesaverde Formation, which is in turn overlaid by the Lance Formation which is 
also comprised of siltstone, claystones, carbonaceous shales and sandstones. The sandstones in 
the Lance are more prevalent than those in the Meeteetse Formation. Most of the wells in the 
immediate vicinity of Meeteetse produce from the sands in these formations. Samples were 
obtained from two wells located north of Meeteetse (Vista Quest's Valley Farms #2 well and the 
domestic well of Lowell Keller. Although located in close proximity to each other, these two 
wells show significant differences in the overall quality of the water. The Valley Farms #2 well, 
located in northwest quarter of the southeast quarter of Section 33, Township 49 North, Range 
100 West was drilled to a depth of 126 feet. This well has a TDS of approximately 1960 mg/l 
and, based on the reported foul smell of the water, is probably high in sulfates, although this 
constituent was not analyzed in the June, 1993 water sample collected to meet EPA sampling 
requirements. 

Lowell Keller's well, similarly completed in sands in the Lance shows a much better quality of 
water with respect to the total dissolved solids content (960 mg/l) and low sulfates (9.5 mg/l). 
The water is a sodium bicarbonate water which is very soft. The dissimilarity in the two waters 
may be attributable to the configuration of the sands from which each of these wells produce. 
The Valley Farms #2 well may be producing from a sand lens in which the recharge path 
encounters a lot of shales and claystones through which it picks up more salts, resulting in a 
higher TDS. The Keller well on the other hand may be producing from a sand that has a more 
direct recharge path and has, therefore, dissolved less salts from the sand unit and surrounding 
shales/claystones. 

The. water from the Keller well is similar with respect to the IDS as that found in the two Lance 
Formation wells currently used by the town of Manderson. These two wells have a TDS ranging 
from 850 mg/l to 1340 mg/l; they differ from the Keller well, however, in that they are a sodium 
sulfate type water. Given that these two wells are located very near the recharge zone of the 
producing horizons and are similar in nature to the Manderson wells in quality, which are also 
located very near to the recharge area, it is not anticipated that the quality of the water from the 
sands in the Lance and Meeteetse will be improved in other areas within the immediate vicinity of 
Meeteetse. 

One positive feature with respect to these sands is the production potential. The Manderson wells 
produce over 50 gpm and the Valley Farms #2 well was pump tested at rates exceeding 300 gpm. 
It was continuously pump tested for 21 hours at a rate of 250 gpm with 40 feet of drawdown. 
This relates to a specific capacity of 6.25 gallons per foot of drawdown. The static water level in 
this well was reported as 68 feet, bgl, therefore, the cost to lift the water would not be excessive. 
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Tertiary Sands in the Fort Union, Willwood and Tatman Formations 

These units are comprised of sands, shales, claystones, siltstones and some carbonaceous material. 
Most of the sands in these formations are lenticular in nature and do not extend over a large areal 
extent, but rather pinch out into the surrounding shales and claystones. This is especially true of 
the Fort Union Formation sands. These formations outcrop to the north and east of Meeteetse. 

Wells in the Fort Union Formation in other areas of Wyoming, predominantly the Powder River 
Basin, usually produce a good quality of water at rates of over 200 gpm. In the Bighorn Basin, 
however, the Tertiary units have not been that prolific. Reported yields from a listing of Tertiary 
wells in the Manderson area (Western Water, 1983) were 25 gpm or less and had associated TDS 
levels ranging from 776 to 5290 mg/1. Most produced a sodium sulfate type water. In the 
Meeteetse area water from wells developed in the Tertiary sands does not appear to be of any 
better quality. Most of the wells that were analyzed for TDS in this area ranged from 612 to 3340 
mg/l (HA-512). 

Because these formations outcrop to the north and east of Meeteetse, it will be necessary to 
locate a prospective well approximately 5 miles from town in order to drill in an area where the 
volume of sands could be maximized. Based on this factor and the lack of proven high quality 
water and yields from these formations, it does not appear that the Tertiary sands are a viable 
alternative source of water for Meeteetse and the surrounding area. 

Quaternary Alluvium 

Quaternary alluvium deposits in the Meeteetse area are comprised of the sands and gravels 
associated with the Wood and Greybull river valleys. A study performed in 1979 (Cooley) found 
the thickness of the alluvium in much of the Greybull River Valley to be less than 20 feet. Very 
little information exists with respect to the potential for this formation. However, due to the lack 
of saturated thickness available, the potential for developing a large volume of water appears 
limited. 
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Conclusions 

U sing a matrix to rank each of the aquifers identified above it appears that the two best candidates 
are the Mesaverde Formation and the LancelMeeteetse Formation. This matrix was built by 
assigning the following values to each of the aquifers for the following parameters: 

Parameter 5 points 4 points 3 points 2 points 1 point 

Depth < 500' < 2000' < 3000' > 3000' > 6000' 

Recharge < 5 miles < 15 miles < 20 miles > 20 miles > 30 miles 
Distance 

Yield > 100 gpm > 50 gpm >30 gpm < 30 gpm < 10 gpm 
Potential 

Quality < 300 < 500 < 1000 < 1500 
(TDS, mg/l) 

Based on this point system the aquifers were judged as follows: 

Formation 

Flathead 

Bighorn 

Madison 

Tensleep 

Cloverly 

Frontier 

Mesaverde 

LancelMeeteetse 

Tertiary Sands 

Alluvium 

Depth Recharge 
(at Meeteetse) Distance 

(Miles) 

10,800 (1) 35 (1) 

9,500 (1) 35 (1) 

8,800 (1) 35 (1) 

8,300 (1) 35 (1) 

5,900 (2) 30 (2) 

4,550 (2) 10 (4) 

650 (4) < 1 (5) 

0(5) 0(5) 

---- (0) 0(5) 

< 20 (5) < 1 (5) 

IV-I0 

Yield Water 
Potential Quality 

unknown (0) unknown 
(0) 

275 (5) 200(5) 

> 100 (5) 200 (5) 

> 100 (5) unknown 
(0) 

20 (2) unknown 
(0) 

> 100 (5) 1221 (2) 

> 100 (5) 876 (3) 

> 100 (5) 1960 (2) 

< 20 (2) > 1000 (2) 

unknown (0) 500 (4) 

<2000 

Total 
Points 

2 

12 

12 

7 

6 

13 

17 

17 

9 

14 



Aside from the great distance required to place a well of reasonable depth to reach the Paleozoics, 
the recharge to the aquifers in the Bighorn Basin on the north side of the Owl Creek Mountains 
could be severed by the Owl Creek thrust fault (Spencer, 1986). It is postulated that this fault 
isolates the basin Paleozoic rock units from the recharge area on the mountain flanks which would 
result in the production of very mineralized water from these formations. The majority of the 
water produced from the Paleozoics in the Bighorn Basin verify this hypothesis. 

The Mesozoic unit, the Cloverly, is not rated very high because of its associated depth and the 
lack of known production and high quality water from this formation in this area of the Bighorn 
Basin. 

Wells producing from the Quaternary alluvium and the Tertiary sands also demonstrate a low 
yield potential with a high possibility of producing very mineralized water from the Tertiary units. 
Therefore, neither of these aquifers were considered further. 

This leaves the Cretaceous units, the Frontier, Mesaverde, and the LancelMeeteetse as potential 
water supply sources for Meeteetse. Production potential from all three aquifers appears to be 
very promising. Yields from all of these formations may exceed IOO gallons per minute, and the 
distance to develop the water supply is very favorable with respect to distance from the Town of 
Meeteetse. Therefore, the only drawback associated with the development of a groundwater 
source from these formations is the anticipated water quality. Table I is a comparison of the most 
recent water analyses for three wells in the Meeteetse area that are representative of the water 
quality from each of these aquifers. 
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TABLEl 

Water Samples Comparison with EPA Drinking Water Standards 

Keller Well Ferguson Ranch 
EPA Maximum Gould Well 7/30/95 Well 8110195 

Parameter Contaminant Level 7/30/95 
(mgll except as noted) (MCL) (Lancel (Frontier) 

(Tested Formation) (Mesaverde) Meeteetse) 

Major Ions 

Calcium NS 107 2.6 <1.0 

Magnesium NS 75 <1.0 <1.0 

Sodium 250 67 395 430 

Potassium NS 10.3 1.4 <1.0 

Carbonate NS 0 23.9 NA 

Bicarbonate NS 494 908 NA 

Sulfate 250 373 9.5 181 

Chloride 250 3.7 73 8.9 

Nitrate 10 <0.10 <0.10 0.13 

Non-Metals 

Total Dissolved Solids @ 1800 C 500 875 960 1221 

Conductivity (Jlmhos/cm) NS 1473 1640 1842 

Alkalinity (measured as CaC03) NS 405 777 828 

pH (std. units) 6.5-8.5 8.03 8.67 9.15 

Trace Metals 

Iron 0.30 1.87 <0.05 0.23 

The water from the LanceIMeeteetse formations is currently being utilized by many of the people 
in and around the Meeteetse area. Most find it aesthetically unpleasant both in taste and 
appearance (as Table 1 shows, it is high in sodium and bicarbonate and has a TDS of960 mg/l); 
therefore, the development of this supply may only be feasible if the water were blended with the 
surface water to improve its overall quality. This, however, would result in lowering the quality 
of the present Meeteetse water supply. A similar argument can be made for the Mesaverde water; 

IV-l2 



Engi"..nng! JAMES GORES AND ASSOCIATES 
offIces 0{ I RIVffiTON, V'IYC:,ilNG 

UJ2 WESTER·m :TSTEIN & AS SOCIA i ES, INC. 
CONSULT ANTS IN ENGINEERING AND HYDROGEOLOGY 

WYOMING WATER 
DEVELOPMENT COMMSS/ON 

CHEYENNE, WYOMiNG 
GEOLOGY MAP FIGURE 1 

Modified from Mowry, M. E., et. aI., 1976 



"j;" N 

--.. "'~·;~~'i:~~U!;"~1~· -. 
( r' '.!,-' l"".' ;.;·:1 

- . 1'tC!!ll:l<is:.'1 
.. w~·"ff' ·· • . 

~~;ot)<JL ' ~ 
- ! 

: " ! ~, 

, 
. 102 ' 

~;iOg IJAMES GORES AND ASSOCIATES 
RIVERT ON W'(O''I,.G 

W2WESTER-WETSTEIII & ASSOCIATES, INC, 
COIISULTAIHS W EIIGIIIEERfNG MID HYDROGEOLOGV 

' ;'"~, , 

f!'j ! >';' .'\' 

Modified from Stephenson, T. R, et. aI., 1984 

WYOMING WATER 
DEVELOPMENT COMMISSION 

CHEYENNE, WYOMING 
OIL AND GAS FIELD MAP 

.55 

54 

.. ~" ...... , " 

FIGURE 2 



however, the water from the Embar No.1 well has salts of the calcium sulfate type, which have 
been found to be less offensive (Pontius, 1990). The water from the Embar well is also high in 
iron which will lead to the undesirable effects of staining. If this water was also found to be 
objectionable by itself, it too could possibly be blended to improve the quality. The Frontier 
water developed from the Ferguson Ranch Field, as shown in Table 1 has the poorest water 
quality of the three. It is high in both sodium and sulfate, has a high total dissolved solids count, 
and although the results of the analyses does not show it exceeding the MCL for iron, it is 
sufficiently close to warrant some concerns with respect to iron precipitation. 

In summary, it appears that the Mesaverde Formation may be the most promising groundwater 
source for the Town of Meeteetse. This quality of this water is; however, not ideal and some 
blending and possibly treating (i.e. filtering for iron removal) may be required to meet the 
aesthetic qualities desired by the water users. 

Surface Water 

Water Quality 

The Wood River offers the area's best quality surface water supply. It carries far less turbidity 
than does the Greybull River that runs through town. Characteristic of most streams in the area it 
is subject to annual flow and quality variations. Winter flows are characteristically very cold and 
clear, with less than 1.0 NTU turbidity. This water is quite difficult to treat. 

The Wood River and Lower Sunshine Reservoir (whose water supply is diverted from the Wood 
River) offer the best quality water available within an economic radius of Meeteetse. The town 
draws its supply from the Wood River. 

The Wood River source, however, is not without its problems. The area immediately upstream of 
the town's plant intake serves as winter pasture and feed ground for three ranches. The seasons 
first late winter thaw typically brings snowmelt runoff from these pastures. This tea colored water 
is an unsavory blend of odors and tastes. This condition however persists for only two to four 
days. Subsequent runoff presents few problems. In the Spring of 1995 they suspended treatment 
for a few days on two occasions until the water cleared and then resumed water production. 

Spring snowmelt is typically cold and high in turbidity. Treatment is difficult. Once snowmelt 
subsides, the river's water quality is stable throughout the summer and fall months except for 
occasional thunderstorm events. 

Spring snowmelt brings characteristically high flows and very turbid water. Sometimes turbidity 
nears 300 NTU. Summer flows are typically clear with less than 1 NTU turbidity except for 
periodic thunderstorm runoff which can cause a rise in turbidity to greater than 300 NTU in less 
than one hour. 
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During winter months the stream flow is typically clear with turbidity of less than 1 NTU and 
cold. This water is quite difficult to treat. 

If the town were to withdraw its water supply from Lower Sunshine Reservoir, the seasonal 
quality fluctuations would be significantly diminished. The water temperature and turbidity would 
be much more uniform. Grab samples taken from the reservoir discharge and from the sub drain 
both indicate turbidity in the range of 18 NTU. This holds the promise as a much more treatable 
water source. 

Wood River 

The Town of Meeteetse has 2.57 CFS of water rights. Those include: 

Quantity Proof No. Permit No. Priority 

0.57 CFS 3598 Territorial 

2.00 CFS 18512 7247 611811906 

Without going into detail, the town has, through filings with the State Engineer's Office, arranged 
their water rights so that those rights can be withdrawn from either the Wood River of Lower 
Sunshine Reservoir. 

The town can store up to 250 acre feet of water in Lower Sunshine Reservoir in exchange for 
direct diversions from the Wood River. The town pays annual assessments for that storage 
capacity. 

Copies of the town's water rights documents are provided in the project notebook on file with the 
WWDC. 

Lower Sunshine Reservoir 

Lower Sunshine Reservoir is owned and operated by the Greybull Valley Irrigation District. The 
town's water treatment plant is sited approximately one-half mile east of the reservoir. Under 
agreement with the State Engineer's Office, the town can draw their water supply from either the 
Wood River or the Lower Sunshine Reservoir. Currently, there is no mechanism that can permit 
withdrawal of water during the non-irrigation season. 

This study reviewed two feasible ways of providing water from the reservoir. They are: 

1. Placing a valve and tee into the penstock 

2. Collecting water from the reservoir's underdrain system. 
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The Greybull Valley Irrigation District Board was contacted regarding the potential of non
irrigation season withdrawals from the reservoir. The district board stated that they were very 
reluctant to have any construction done on the penstock. They expressed reservations about 
exposing the south face of the valve house or disrupting the area around it. They stated that they 
had offered the town of Meeteetse a water supply access when the dam was built. The town did 
not accept that offer then and the board is reluctant to go back and provide it now. The board 
stated they had no long term reservations should the town opt to collect water from the toe drain 
system. 

A conceptual design and cost estimate of the system are presented in Chapter 6. 
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CHAPTERS 

INVENTORY OF THE EXISTING SYSTEM 

Introduction 

The Town of Meeteetse's potable water system has been in service for more than 50 years. Water 
is diverted from and treated at the Wood River, approximately five miles upstream from town. 
The plant and diversion structure are about one-half mile upstream of the confluence of the Wood 
River and the Greybull River. 

Following diversion, water can be run through presedimentation basins prior to being pumped 
into the plant. The present presedimentation basins act as both settling and backwash ponds, an 
undesirable situation. 

The water treatment facility is a conventional plant. The processes include chemical feeding, 
mixing, flocculation, settling, filtration by dual media filters, and chlorination. Treated water is 
carried to the town by a PVC transmission line and stored in the town's one-half million gallon 
steel storage reservoir. Water is fed to the town from the tank by a separate metered line. 

The distribution system is comprised of 6 inch and 8 inch lines. The majority of the lines are 
asbestos cement material. Lines added in recent years are PVC. A few short segments of 4 inch 
and 2 inch lines in the system provide service to a small number of homes. All lots in town have 
access to water service. 

No significant deficiencies were found in any segment of the town's existing water system. The 
balance of this chapter will discuss individual component of the system and their population 
service capacity. 

Diversion and Intake 

The Town of Meeteetse currently diverts all of its water from the Wood River at a point 
approximately one-quarter mile upstream of State Highway 290. The water is diverted from the 
stream and fed to the town's water treatment plant. The present diversion is at a point where the 
river crosses a sandstone outcrop. This outcrop provides considerable resistance to stream bed 
erosion. In this reach of the river the gradient is steep and the stream velocity increases. 

Bedrock is exposed throughout the entire reach near the diversion structure. Visible bedrock 
extends from approximately 100 feet above the diversion structure to 300 feet below it. In this 
reach in the river a sandstone outcropping crosses the river at approximately an east-west 
orientation. The river channel flows nearly along the axis of this outcrop. 
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As a result of this configuration the course of the stream has remained stable for at least thirty 
years. It is our opinion that it will likely remain in its present location for many more years. This 
is the most stable section of the river bed in the vicinity of the treatment plant. 

The existing diversion structure consists of two, eight foot high concrete walls. One extends 
approximately 10 feet downstream of the intake. The other extends approximately 55 feet 
upstream of it. The intake is recessed approximately 4 feet behind the wall at which point the 8-
inch steel line removes water from the stream. 

Water is screened by a combination of two screens. The first is a gravel screen with 1 Y4 inch 
openings. The second is a handmade screen mounted on 2X 4 frame lumber with Va inch 
openings. This secondary screen is used when spring runoff waters have subsided and debris in 
the water has diminished to the point that it does not continually clog the screen. 

The headgate that once provided a shut-off on the 8 inch steel line failed and was removed some 
years ago. This structure was constructed in 1963 following the flood that destroyed the town's 
inlet works at that time. The walls were reportedly not founded on the bedrock according to one 
of the men involved in the construction. Characteristic of the practice of those days, the upstream 
end of the diversion headwall was buttressed by numerous car bodies cabled into the stream bank. 

The snowmelt flood water in 1995 severely damaged the upstream headwall of this structure. It 
appears that the foundation in this portion of the headwall was severely scoured and undermined. 

In an effort to save the structure, the town imported a large volume of heavy rip rap placing it 
both on the face of the wall and building up the stream bank behind the wall. As a result of their 
efforts, the intake structure was saved. The stream bank is now stabilized. Much of the rip rap 
material that was imported is on the order of magnitude of one cubic yard in size and is likely to 
remain in place. The size of the material, however, is significantly larger than recommended by 
river mechanics experts. This large material will eventually cause scour problems. 

Because the headworks structure is in a dilapidated condition and has been damaged by 
1995 flood waters, it should be reconstructed if the town is going to continue long term use 
of the Wood River as its source of supply. The new structure should include the following: 

* 

* 

* 

* 

Headwall and intake structure complete with headgate. 

A permanent native boulder arch dam or compound weir style concrete diversion 
dam keyed into the bedrock. 

Current technology screening equipment. 

A new intake piping. 
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It is suggested that a more optimum location about 50 feet upstream of the present intake could 
provide better long-term service. Alignment should be parallel with the river as opposed to facing 
into the flow as does the present structure. 

The cost of this structure is estimated to be approximately $1 72,000 using a concrete dam and 
wall. A preferred alternative using a native rock dam and native rock rip rap will cost 
approximately $106,000. A conceptual design and cost estimate are presented in Chapter 6. 

The existing structure is serviceable but has several deficiencies. It cannot be modified to correct 
these deficiencies. The structure itself is not properly oriented with the river channel; however, 
realignment of the channel by the 1995 flood has improved previous alignment. The structure 
needs to be oriented more parallel to the river channel and its flow. 

The structure has no diversion dam to reliably impound water flow. This has in the past left the 
town in the position of barely being able to capture sufficient water to meet town needs. The 
headgate of the structure has failed and was removed several years ago. This leaves no control at 
the pipe entrance. Control is limited to downstream valves. 

Provisions should also be made to add potassium permanganate either at the head works, paced by 
the flow measuring device, or at the presedimentation basin for taste and odor control. The 
pre~ent practice of adding permanganate in the influent to the flocculators does not afford 
sufficient time to oxidize taste and odors. A preliminary design and cost estimate is presented in 
Chapter 6 for these items. 

The intake pipe is thought to be 8-inch steel. Its invert elevation is not known, but all indications 
are that it is sitting on top of the sandstone bedrock. This line flows north to the pre sedimentation 
basins. 

Presedimentation Basins 

The two presedimentation basins have a surface area of approximately 0.16 acres. These basins 
were used as the town's settling and chlorination facility prior to the construction of the town's 
water treatment plant in 1980. As such, they were not designed for the function that they 
currently serve. 

There are numerous problems with the presedimentation basins. First, and foremost, mixing 
backwash waste water, flocculation/sedimentation basin sludge, and filter-to-waste water with the 
raw water should be discontinued. Alum sludges are very slowly putrescent when retained for 
eight hours or less. Returning them to the presedimentation basin tends to concentrate them and 
results in decreased water quality. Discharging the sludge and backwash water to the 
presedimentation basins is also discouraged because it increases the potential concentration of any 
giardia and chryptosporidium that may exist in the influent stream. Either new presedimentation 
basins or solids handling facilities should be constructed. 
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At a minimum, the presedimentation basins should be dredged and cleaned. 

The 8-inch inlet pipe from the headworks is valved to permit the raw water to pass directly to the 
plant inlet wetwell or be diverted through presedimentation basins. Presedimentation is practiced 
during period of high runoff, usually corresponding to spring runoff. 

The presedimentation basins are triangular in shape and are side by side earthen excavations 
sharing a common interior dike. The plant inlet wetwell is located at the end of the common dike 
at a. point furthest from the headworks and closest to the treatment plant. The inlet clearwell is 
located in the sedimentation basin to the left of the common dike. The pipe from the headworks 
extends the length of the common dike and is valved in such a manner as to permit flow to be 
delivered directly to the plant influent clearwell or to be diverted to the right into the first 
pre sedimentation basin. When presedimentation is being practiced, the water enters the first 
pre sedimentation opposite the plant influent clearwell and flows in a circuitous path back towards 
the headworks through a culvert into the second pre sedimentation basin and then into the plant 
influent clearwell where it is pumped through the treatment plant. 

Drainage piping is in place to permit draining the basins for work. 

There is a single overflow located in the second basin near the plant influent wetwell that 
discharges back to the Wood River. 

The elevations of the presedimentation basin dike tops with respect to the 100-year flood plain 
elevation are not known. 

The pre sedimentation basins also receive the filter backwash water, filter to waste water, and 
sludge blowdown from the treatment plant sedimentation basins. 

The water in the presedimentation basins was observed to be very dirty with some biological 
growth. Grass and weeds covered the dikes. 

Treatment Plant 

The water treatment plant building is immediately downstream of the presedimentation basin. The 
raw water is pumped from the plant influent wetwell by two centrifugal pumps located inside the 
water treatment plant building. These pumps are situated on pedestals approximately 2.5 feet 
above the building floor. The operators explained the pedestals were needed to get the pumps 
above the 100-year flood plain elevation. The pump intakes are located above the high water 
elevation in the influent wetwell necessitating the need of priming the pumps. There is a single 
prime pump located on one pump branch only. The operators expressed dissatisfaction with the 
priming mechanism and with debris getting into the pumps and pipelines. Each pump is rated at 
175 gpm. One or both pumps may be used at anyone time although two pumps are the normal 
mode of operation. 
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Water treatment chemicals including alum, soda ash, polymer, potassium permanganate, activated 
carbon, and chlorine can be added to the raw water stream ahead of a single inline static tube 
mixer. Soda ash is not currently used. Activated carbon is being added ahead of the filters. All 
chemicals are stored in a common area. There is no way to contain a chemical spill and what 
spills do occur go into a floor drain that goes to a french drain and into the groundwater. There is 
an eye wash and emergency shower. 

The chemically treated water exiting the static tube mixer is split between two equally sized 
conventional water treatment plant treatment trains including dual stage flocculation basin, 
sedimentation basin, and dual media filters. The flow split is accomplished by manually adjusting 
the influent valves to each treatment train. 

There are two flocculation basins per treatment train. Each basin is equipped with a vertically 
mounted paddle wheel flocculator. The flocculator in the first basin is constant speed. The 
flocculator speed in the second basin is adjustable. Poor floc formation was observed in the 
floctulation basins. The floc could be characterized as nearly pinpoint. 

Water from the flocculators enters the sedimentation basin through a perforated manifold system 
and rises through a sludge blanket and 60° tubes and into two smooth cut pipe weirs that transfer 
the water to the filters. The lower portion of the basin is sloped. A sludge collection manifold 
removes the sludge from the basin during filter backwash. The sludge is discharged back to the 
presedimentation ponds. 

The sedimentation basins were observed to provide very little treatment. The floc carry-over, 
which has previously been described as approaching pinpoint proportions, was observed to carry 
through the sedimentation basin and onto the filters. The tops of the tube settlers could not be 
seen through the water attesting to the poor treatment being afforded by the sedimentation basin. 

Activated carbon is added to the water ahead of the filters. 

The filters can be described as dual media, constant head. Rate of flow through the filters is 
controlled by a modulating float control valve. Water is pumped out of the filters to a 16,000-
gallon water tank located immediately outside the treatment plant building. This is an above 
ground tank that resembles a standpipe, tall and narrow. The tank produces a positive pressure 
for the filter backwash pumps. 

The filters are equipped with rotating surface washers. A filter headloss gauge located in the 
eftluent piping is used to initiate filter backwash. Backwash can also be initiated by filter turbidity 
and manually. The operators reported filter runs of six hours. Backwash waste water is disposed 
of in the presedimentation basins. Backwash rate as reported by others is 16 gallons per minute 
per square foot. A filter backwash cycle was observed and appeared to give satisfactory results. 
Backwash length is controlled by an adjustable time clock. 
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Most of the piping is in place to be able to filter to waste but true filtering to waste cannot be 
accomplished. Lacking are counter acting filter to waste valves in the filter effluent pump lines 
that shut off flow to the clearwell during the time filtrate is being wasted. 

The filter to waste water is disposed of in the pre sedimentation basins. 

Chlorine is injected in the filtrate as it is pumped to the filtered water storage tank. This tank 
stores the water for the filter backwash. Water is also pumped from this tank using another set of 
pumps into the delivery system to the Town of Meeteetse. 

The plant capacityl is 0.504 MGD. 

Findings And Recommendations Regarding Treatment Plant 

General 

1. Source of Water. The source of water is the Wood River. The 
watershed above the treatment plant should be carefully examined 
and consideration given to managing the watershed for water 
quality or abandoning the treatment plant and building a new plant 
in a different location. 

The operators reported the raw water has high color and taste and odors during the winter 
thaw. The source of the problem would appear to be agricultural runoff. The Wood 
River passes through an expanse of agricultural land that is used for winter pasture and 
cattle feeding. (This is also the likely source of high concentrations of microbes in the 
water.) 

Upstream of the majority of the agricultural land is a diversion to Lower Sunshine 
Reservoir built to store water for downstream irrigation. Water is diverted from the 
Wood River into this reservoir as necessary to fill the reservoir before water is needed for 
irrigation. The reservoir is never drained below 50 feet of storage and this occurs only at 
the end of the irrigation season. Water quality from this impoundment should be tested on 
a continuous basis but would likely be far higher quality than what is being taken from the 
Wood River at the treatment plant site. The size of the reservoir is several thousand times 
that of the presedimentation basins at the water treatment plant. 

2. 

ibid 

Treatment Capability: Generally speaking, the plant should be able 
to meet existing and future treatment requirements with some 
operational adjustments and capital improvements. 
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3. Flood Plain: The 100-year flood plain and flood way should be 
clearly delineated for the Wood River at the treatment plant site. 

The location of the plant is clearly in the flood plain of the Wood River. The flood way 
for the Wood River has not been established by FEMA. Current only 'Zone A' mapping is 
available. This only indicates the 100 year flood prone areas in the most general way. 

Treatment Plant 

There are several recommendations for the treatment plant. 

l. Influent pumps. The existing plant influent pumps will do the job. 
However, as minimum, there needs to be a primer, either 
manual or preferably automatic, for both pumps. A new 
headworks and screen along with a new presedimentation basin 
would do wonders for pump maintenance. 

A more efficient system, in conjunction with a new headworks and presedimentation 
basins, would use submersible turbines mounted in a building over the plant influent 
wetwell or centrifugal pumps in a drywell connected to the plant influent wetwell. In 
either case, the pump intakes would be submerged and no priming would be required. 

2. Chemical System. The chemical handling area is severely lacking. 
It does not satisfy general safety considerations. All chemicals are 
stored and mixed in the same open floor area. As a minim urn, 
curbs should be installed to contain all spills and rooms 
constructed to segregate non-compatible or dangerous 
materials especially potassium permanganate and the 
powdered activated carbon. 

It is strongly recommended Meeteetse contract with an independent operations 
specialist to troubleshoot the appropriate chemicals for treatment and recommend 
adj ustments to operating parameters. This independent professional should not be 
an employee of any chemical supply company but be free to investigate the products 
of several companies to get the right combination. 

The chemical feed system appeared adequate with the exception of pacing. Consideration 
should be given to adding a streaming current meter to control chemical dosage based on 
water quality. 

As noted in the section on the presedimentation basins, potassium permanganate should be 
added prior to the presedimentation basins. 
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The practice of adding activated carbon immediately ahead of the filters should be 
discontinued. Ideally, powdered activated carbon should be added in the flocculator 
chamber after the initial rapid mix and removed in the sedimentation process. Powdered 
activated carbon on the filters can contribute to filter clogging and reduced filter runs. 

3. 

4. 

5. 

Inline Static Mixer. Energy imparted by the static mixer is 
dependent upon the flow rate through the mixer. The mixing 
energy imparted to the flow when both treatment trains are in use, 
100% of the flow, is much greater than when only a single 
treatment train is in use, 50% of the flow. Testing should be 
conducted to determine whether a single mixer is appropriate 
or whether each train should have a separate mixer. 

Flow Splitting. Division of the flow between the two treatment 
trains is a manual process of adjusting the opening and closing of 
two valves on the piping leading to each treatment train. There is 
no positive method of determining an accurate flow split 
between the two trains. Either automatic rate of flow controller 
should be provided or alternately a flow splitter box. Retrofitting 
with a flow splitter box would be preferable from an operation 
and maintenance standpoint. 

Flocculators. Time did not permit evaluation of the energy gradient 
imparted by the flocculators nor the experimentation with 
flocculator tip speed. What is there mayor may not be acceptable. 
The primary stage flocculator is not adjustable. The speed of the 
second stage flocculator is adjustable. Tip speed on the flocculator 
appeared to be faster than what should be required to build a strong 
heavy floc. 

Should the primary stage flocculators need new drives, they should be replaced with 
adjustable speed drives. 

Operating personnel have had to shut down the plant, drain it as best they could and then 
physically get in the flocculation basins and sedimentation basins with a shovel and bucket to clean 
sandy material out of them. A large sample of this material was taken to a testing laboratory for 
analysis to determine its specific gravity, grain size distribution, and settling characteristics. This 
analysis showed the material was 78 percent fine sand and 20 percent silt. Both materials are 
easily settled in an adequate presedimentation facility. 

6. Sedimentation Basin/Settling Tubes. Velocity currents were in 
evidence in both basins. As noted previously, the tops of the tube 
settlers could not be seen and there was a considerable carry-over 
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of solids onto the filters. Consideration should be given to 
replacing the smooth longitudinally cut pipe being used as a sharp 
crested weir to collect the water with V-notch weirs. 

These are not the run of the mill sedimentation basins. These basins combine settling with 
filtration through a sludge blanket that is suspended by the upflow and the use of tube 
settlers to distribute the flow such that it approaches laminar flow conditions. Part of the 
problem may be that some of the tubes have become clogged thereby increasing the water 
velocity through the remaining tubes. The increased velocity could hinder settling 
contributing to the floc carry-over to the filters. The tubes should be cleaned. 

The other problem is the way sludge is wasted from the basins. The control system at 
Meeteetse only wastes sludge during the filter backwash cycle. All water entering the 
treatment train is shut off during the filter backwash so there is no flow to sustain the 
suspension of the sludge blanket in the sedimentation basin. Compounding the problem, 
sludge is wasted from the basin at the same time and there is no control of the volume 
wasted. The result is there is no sludge blanket to act as a prefilter before the settling 
tubes. As a minimum, the method of sludge wasting should be changed to 
intermittently waste sludge independent of filter backwash. This will not solve the 
problem of the sludge blanket settling out, but it will minimize the potential of totally 
destroying it. 

7. Filters. The ideal situation is to gravity flow through a plant. That 
being impossible, the next best thing would be to pump into the 
plant and then gravity through to the clearwell and then gravity to 
the distribution system. Meeteetse pumps into the plant, out of the 
filters into a storage tank, and out of the storage tank into the 
transmission and distribution system. 

Specifically, when the filters have completed their backwash cycle, there is a period of 
time while the filters refill with water. When the filters have been refilled, the filter pumps 
turn on at full speed and draws an instantaneous surge of water through the filters. 
A second improvement would be to add another set of automatic valves to the treated 
water piping on the discharge side of the pumps after the filter to waste tees. These new 
valves would be run off a timer and would permit true filter to waste capabilities. The 
operation of these valves would have to be synchronized on the same timer as the current 
filter to waste valves. True filter to waste cannot be accomplished with the present setup 
because when the filter pumps come on, there is no valve to prevent water from going into 
the treated water storage tank even though the existing filter to waste valves are open. 
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Population Capacity of Plant 

Assuming optimal operation, the treatment plant has the capacity to serve a 
population of approximately 770 people. 

Transmission System 

Meeteetse's water transmission line extends from the water treatment plant on the Wood River to 
the town's one-half million gallon storage tanle The line is 30,400 feet (5.76 miles) in length. The 
pipeline is 8 inch PVC except for a 3,600 foot section about one mile from the plant which is 12 
inch PVC. The line was installed in 1987 to replace the original steel line that by then, was losing 
more than 50 percent of the water being put through it. The existing line is in excellent condition. 

Because of the terrain between the plant and town, the transmission line crossed a hill that is some 
30 feet higher than the plant. The line is set up to siphon water to town when the storage water 
reservoirs at the plant are full. When pressure in the line drops to approximately 10 psi a pump 
station automatically comes on to pump water through the line to town. This pump station has a 
350 gpm capacity, the same as the treatment plant. 

The lines hydraulic grade line has a total drop of 102 feet when the one-half million gallon tank is 
full and 134 feet when it is empty. This gives the line a maximum capacity of about 450 gpm 
under gravity flow conditions. This is about 130 percent of the plant capacity. 

The operators report no difficulties with the pumps or their controls. This equipment like the 
balance of the system has been well maintained. 

Population Capacity of Transmission System 

Assuming a maximum day consumption of 540 gallons per person, the line has a capacity to 
serve a population of about 900 people. The line's capacity could be increased by installing 
larger pumps on the line. 

Storaue System 

Meeteetse's storage system is comprised of three tanks. The two at the plant are a 16,000-gallon 
tank constructed in 1981 and a 52, OOO-gallon tank constructed in 1995 are designed to store 
water for backwash and for feeding the town while the plant filters are being backwashed. The 
town's primary tank is the one-half million gallon steel storage tank in town. It was constructed in 
1976. 

The storage capacity is more than adequate for the present population. Based on preliminary 
design procedures, the required storage for the present population of 370 people is tabulated 
below: 
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Fire Demand: 
Fire of 1500 gpm for 2 hours 

1500 X 60 X 2 

Equalization Storage: 
Peak Hour - Maximum Day for 6 hours 

945-540 
16hr. X 6 X 370 

Emergency Storage: 
370 X 170 gal/person/day 

TOTAL STORAGE NEEDED 

Service Population of Storage System 

180,000 gallons 

57,000 gallons 

63,000 gallons 

300,000 gallons 

Based on the above parameters, the present storage system can adequately serve a 
population of about 1,000. 

Recommendations for Storage System 

The operations staff reports that both the interior and the exterior paint on the one-half million 
gallon tank is in good condition. The interior painting in the 16,OOO-gallon tank at the water 
treatment plant is in need of repair. The 52,OOO-gallon tank constructed this year is obviously in 
excellent condition. We recommend that the 16,000-gallon tank be taken out of service and 
repainted early next spring. 

Distribution System 

In assembling this report, Meeteetse's water distribution system was inventoried and mapped. 
The water lines were put onto an existing CADD generated plat of the town. The town's 
distribution system consists of mostly 6 inch asbestos cement mains. The system does have one 8 
inch main which acts as a feeder line for most of the distribution system. There are some isolated 
4 inch and 2 inch lines that serve a small number of homes. The distribution system is laid out 
such that all platted lots within town have access to a water main. Some of the more recently 
installed mains are PVC pipe. The distribution system is in good condition and provides adequate 
service and fire protection to the town. 

Recommendations for Distribution System 

The fire hydrant leads on the Park Avenue line are all 4 inch. We recommend that these be 
replaced with 6 inch leads and hydrants. 
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Water Distribution System Analysis 

The distribution system was modeled under a number of different operating conditions. The 
modeling revealed no identifiable problems in delivering required flows or pressures. The 
operating conditions under which the system was modeled are briefly discussed below. 

The distribution system in Meeteetse was modeled with a maximum day flow of 1 gallon per 
minute (gpm) per tap. The total usage for the town was approximately 500 gpm. Several 
scenarios were modeled to get an idea of what the distribution system would handle under 
different situations. 

The first scenario was simply maximum day flows for the town with its current population and 
distribution area. The modeling results showed that the water pressures remained above 35 
pounds per square inch (psi) throughout town. 

The second scenario contained maximum day flows for the town with its current population and 
distribution area plus a fire flow demand in the downtown area. The pressures remained above 20 
psi throughout town under these conditions. 

The third scenario contained maximum day flows in town with an additional flow of 775 gpm 
going out to the proposed Antelope Ridge Golf Estates area. Pressures remained above 20 psi 
throughout town. Pressures did fall below 20 psi southeast of town in the rodeo arena area. 
However, the developer will be responsible for putting in a pump station and storage in the 
subdivision so that pressures remain above 20 psi throughout the entire system. 

The fourth scenario contained maximum daily flows in town and at the proposed Antelope Ridge 
Golf Estates, as well as fire flow demands at the school. Again pressures remained above 20 psi 
in town; however, pressures fell well below that at the rodeo arena. This is not significant since 
the developer will be installing the pump station prior to this point. 

In conclusion, it was determined that there would be no adverse effects to the water 
distribution system if rural water users were added north of town or in the Antelope Ridge 
subdivision. The water distribution system is adequate for current water demands and for the 
planned development( s) demands. 

The software used for the modeling of the water distribution system was W ADISO (Water 
Distribution Simulation and Optimization). It is an offshoot of the U.S. Army Corps of Engineers 
Water Supply and Conservation Research Program. Detailed documentation of the program is 
available in Part 2, Chapter 28 of U.S. Army Engineer Manual EM 1110-2-502, "Methodology 
for Areawide Planning Studies (Change 6)." This software is available through Lewis Publishers, 
Inc. W ADISO allows the system to be simulated and optimal sized pipe to be determined. 
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The system modeling described above demonstrated that the existing system needed no 
modification in order to meet projected rural service demands. The lines to which rural 
districts would connect are of an adequate size to meet rural service delivery requirements. 

Feasibility of Separate Irrigation System 

In the course of this study, we evaluated the feasibility of a separate raw water irrigation system. 
The system would pipe irrigation water to all of the lots in town. The system would have the 
advantage of providing irrigation water during the summer months. The town then would not 
have to incur the cost of treating water to be used for irrigation purposes. This would result in a 
treatment plant operation cost savings and would allow the water treatment plant to serve a larger 
population than it would if all water consumed in town were treated to potable standards. 

The system would require the installation of raw water piping throughout town to provide 
individual service connections for irrigation use. The system would require operation and 
maintenance by the town personnel. Maintenance costs would include power, pump maintenance 
and repairs, system repairs, as well as operator labor costs. 

In concept, water would be pumped from the existing irrigation canal and stored in a small 
earthen pond at an elevation that would provide adequate pressure to operate sprinklers. The 
system would be charged each spring and operated during the summer months and drained each 
fall. 

The town's annual water production is about 810 million gallons. Of that about 305 million 
gallons (38%) is produced for irrigation. Cost savings, however, will not be of that magnitude. 

Savings that could be realized include reduced labor and chemicals. This may amount to an 
estimated $7,500 in labor and $2,000 in chemical costs. Power savings realized at the plant 
would likely be spent operating the irrigation pumps. To a lesser extent, the labor savings at the 
plant would be spent operating the irrigation system. Given the $300,000 cost of the raw water 
system, its construction cannot be justified by yielding savings of only $9,500 per year. 

Implementing this type of system would require a water rights filing for both the earthen reservoir 
and a change in point of use and means of conveyance for the irrigation water through the 
irrigation canal to the pump station. The State Engineer's Office would have to give its 
concurrence to the proposed system. The conceptual system layout and cost estimate are 
presented in Chapter 6. 

Town Stipulations for Rural Connections 

The Town of Meeteetse has expressed a willingness to serve rural areas by providing wholesale 
water. The town though does want to set conditions for service. These are as follows: 

V-I3 



1. That service provided to rural or unincorporated areas would be through a bulk meter. 

2. That the unincorporated or district area be responsible for all billing and collection. 

3. That all services be metered. 

4. That the water rate for the rural area would be twice the consumption charge for in town 
users. 

5. That the rural area being served sign an annexation agreement that if and when the town 
decides to annex the area being served that those service subscribers will not contest 
annexation. 

6. That the town will set a capital facilities charge to be assessed each new subscriber to 
recover the cost of investment in treatment plant, transmission and storage faciliti~s. That 
charge will be set from time to time by the Town of Meeteetse. It will be collected by the 
rural service district and turned over to the town as part of the tap fee charged by the rural 
service district. 
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CHAPTER 6 

PRELIMINARY DESIGN AND COST ESTIMATES 

Rural Service Systems 

The conceptual design and cost estimates for the rural service areas are presented in Chapter 3. 
Because these systems will most likely not be pursued for construction, they are not discussed 
further in this chapter. 

Raw Water Irri2ation System 

A conceptual layout of a raw water irrigation system was assembled and is depicted in the 
accompanying drawing. They system would provide irrigation water to all lots within the town. 
The system, as conceptualized, would draw water from the T.L. Ditch flowing through town and 
pump it to a storage pond east of the town's water tanle The pond elevation is set such that 
adequate sprinkling pressure would be available. The system would be constructed of 6 inch and 
perhaps some 8-inch line. Further analysis may lead to smaller line sizing, but this would yield 
saving of only 15 or 20 percent in construction cost. 

The system would reduce the demand placed on the town's treatment plant. It would result in 
some savings on power and chemicals for the water treatment plant. The primary savings would 
be in labor costs operating the plant in summer months to produce irrigation water. The 
conceptual system, its cost estimate, and an estimate of cost savings are presented in the following 
pages. 
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Project: 

PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 
RAW WATER IRRIGATION SYSTEM 

WWDC Meeteetse Regional Water Master Plan Date: September 21, 1995 

Project No: 05-02-00-95 Estimate By: JAMES GORES & ASSOC. 
JIM GORES 

Item Description Quantity Unit Unit Cost Total Cost 
1 Mobilization, Bonds, and Insurance 1 LS $15,000.00 $ 15,000 
2 6" PVC Distribution Main and Street Repair 15900 LF $7.50 $ 119,250 
3 6" PVC Transmission Main 1650 EA $5.50 $ 9,075 
4 6" Gate Valve 15 LF $400.00 $ 6,000 
5 6" Tee 19 EA $150.00 $ 2,850 
6 6" 90 Degree Bend 5 EA $150.00 $ 750 
7 6" 45 Degree Bend 7 EA $150.00 $ 1,050 
8 6" 22-1/2 Degree Bend 7 LS $150.00 $ 1,050 
9 Service Taps 200 EA $250.00 $ 50,000 
10 200 gpm Centrifugal Pump and Controls LS $5,000.00 $ 5,000 
11 Pump House 1 LS $2,000.00 $ 2,000 
12 Clear Well and head gate 2 EA $4,000.00 $ 8,000 
13 Pond Earthwork and Fence 1 LS $15,000.00 $ 15,000 
14 Highway Bores 360 LF $70.00 $ 25,200 

Subtotal $ 260,225 

15 Construction Engineering $ 26,023 

16 Contingencies (15%) $ 39,034 

Total Construction Costs $ 325,281 

Non Construction Costs 
17 Final Design $ 26,023 
18 Permitting, Mitagation and Water Rights $ 5,000 
19 Legal Fees (1%) $ 2,602 
20 Land Purchase and Right -of-Way $ 3,000 

Total Non Construction Costs $ 36,625 

TOTAL ESTIMATED PROJECT COST $ 361,906 
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Diversion Structure 

As discussed earlier in this report, the town's diversion structure was heavily damaged in the 1995 
spring runoff. In addition, the lack of a diversion dam at the structure has been a problem for the 
life of the structure. The dam has to be annually placed by Cat work so water will pond and enter 
the intake. Because of these deficiencies and those mentioned in Chapter 5, it is recommended 
that the structure be replaced. 

The conceptual design and cost estimate are presented in the following pages. 
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Project: 

PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 
REPLACEMENT DIVERSION STRUCTURE - ROCK DAM 

WWDC Meeteetse Regional Water Master Plan Date: September 22, 1995 

Project No: 05-02-00-95 Estimate By: JAMES GORES & ASSOC. 
JIM GORES 

Item Description Quantity Unit Unit Cost Total Cost 
1 Mobilization, Bonds, and Insurance (10%) 1 LS $7,511.11 $ 7,511 
2 Structural Concrete 20 CY $500.00 $ 10,000 
3 Head Gate 1 LS $2,000.00 $ 2,000 
4 Screen Equipment 1 LS $5,000.00 $ 5,000 
5 Excavation and Embankment 1 LS $10,000.00 $ 10,000 
6 Rock Diversion Dam 80 LF $170.00 $ 13,600 
7 Machine Placed Riprap 250 CY $50.00 $ 12,500 
8 Rock Excavation 35 CY $200.00 $ 7,000 
9 10" PVC Inlet Line 250 LF $30.00 $ 7,500 

Subtotal $ 75,111 

9 Construction Engineering $ 7,511 

10 Contingencies (15%) $ 11,267 

Total Construction Costs $ 93,889 

Non Construction Costs 
11 Final Design $ 7,511 
12 Permitting, Mitagation and Water Rights $ 1,500 
13 Legal Fees (1 %) $ 751 
14 Land Purchase and Right-of-Way $ 1,500 

Total Non Construction Costs $ 11,262 

TOTAL ESTIMATED PROJECT COST $ 105,151 
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Project: 

PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 
REPLACEMENT DIVERSION STRUCTURE - CONCRETE DAM 

WWDC Meeteetse Regional Water Master Plan Date: September 21, 1995 

Project No: 05-02-00-95 Estimate By: JAMES GORES & ASSOC. 
JIM GORES 

Item Description Quantity Unit Unit Cost Total Cost 
1 Mobilization, Bonds, and Insurance 1 LS $12,000.00 $ 12,000 
2 Structural Concrete 150 CY $400.00 $ 60,000 
3 Slide Gate 1 EA $2,000.00 $ 2,000 
4 Screen Equipment 1 LS $5,000.00 $ 5,000 
5 Excavation 1 LS $10,000.00 $ 10,000 
6 10" PVC line 250 LF $30.00 $ 7,500 
7 Temporary Coffer Dam 1 LS $10,000.00 $ 10,000 
8 Rock Excavation 70 CY $200.00 $ 14,000 

Subtotal $ 120,500 

9 Construction Engineering $ 12,050 

10 Contingencies (15%) $ 18,075 

Total Construction Costs $ 150,625 

Non Construction Costs 
11 Final Design $ 12,050 
12 Permitting, Mitagation and Water Rights $ 4,000 
13 Legal Fees (1%) $ 1,205 
14 Soils Investigation $ 4,000 

Total Non Construction Costs $ 21,255 

TOTAL ESTIMATED PROJECT COST $ 171,880 
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Water Treatment Plant 

There are some minor changes that should be made with the treatment plant itself. Those are 
discussed in Chapter 5. Most of the work is not eligible for Water Development Commission 
funding. 

The following is the major work that needs to be accomplished to remedy deficiencies. 

* 

* 

* 

* 

* 

* 

Reconstruct the pre sedimentation basin to provide adequate sand and silt removal 
during high runoff periods and add the ability to add pretreatment chemicals 
upstream of the basins. Estimated cost $104,800. 

Construct a separate backwash pond of approximately one-half acre in size. 
Estimated cost $163,200. 

Repaint the interior of the 16,000-gallon tank. Estimated cost $6,200. 

Construct a spill containment curb around the chemical fee area. Estimated cost 
$500. 

Contract with and independent operations specialist to spend a week at the plant 
fine tuning chemical feed so reasonable filter runs can be achieved. Estimated cost 
$5,800. 

Place constant rate blowdown valves on the settling basin sludge withdrawal lines. 
Estimated cost $2,000. 

The first three items listed will have to be accomplished through contract. The final three are 
items that would most logically be handled through the town's operation and maintenance budget. 
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Project: 

PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 
PRESEDIMENTATION POND 

WWDC Meeteetse Regional Masrter Plan Date: September 22, 1995 

Project No: 05-02-00-95 Estimate By: JAMES GORES & ASSOC. 
JIM GORES 

Item Description Quantity Unit Unit Cost Total Cost 
1 Mobilization, Bonds, and Insurance 1 LS $7,555.56 $ 7,556 
2 Pre sedimentation Pond Excavation & Backfill 1500 CY $12.00 $ 18,000 
3 10" PVC Intake and Discharge Line 950 LF $30.00 $ 28,500 
4 Misc. Valves and Fittings 1 LS $4,000.00 $ 4,000 
5 Pond Dreadging 1000 CY $15.00 $ 15,000 
6 Rock Excavation 50 Cy $50.00 $ 2,500 

Subtotal $ 75,556 

7 Construction Engineering $ 7,556 

8 Contingencies (15%) $ 11,333 

Total Construction Costs $ 94,444 

Non Construction Costs 
9 Final Design $ 7,556 
10 Permitting, Mitagation and Water Rights $ 2,000 
11 Legal Fees (1%) $ 756 
12 Land Purchase and Right -of-Way $ 

Total Non Construction Costs $ 10,311 

TOTAL ESTIMATED PROJECT COST $ 104,756 
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PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 
BACKWASH POND 

Project: WWDC Meetse Regional Water Master Plan 

Project No: 05-02-00-95 

Item Description Quantity 
1 Mobilization, Bonds, and Insurance 1 
2 Backwash Pond Excavation 8000 
3 10" PVC Intake and Discharge Line 450 
4 Misc. Valves and Fittings 1 
5 Rock Excavation 50 
6 Backwash Pond Effluent Weir 1 
7 Outlet Structure 1 

Subtotal 

8 Construction Engineering 

9 Contingencies (150/0) 

Total Construction Costs 

Non Construction Costs 
10 Final Design 
11 Permitting, Mitagation and Water Rights 
12 Legal Fees (1 %) 
13 Land Purchase and Right -of-Way 

Total Non Construction Costs 

TOTAL ESTIMATED PROJECT COST 
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Date: September 22, 1995 

Estimate By: JAMES GORES & ASSOC. 
nMGORES 

Unit Unit Cost Total Cost 
LS $11,555.56 $ 11,556 
CY $10.00 $ 80,000 
LF $30.00 $ 13,500 
LS $3,000.00 $ 3,000 
CY $50.00 $ 2,500 
LS $3,000.00 $ 3,000 
LS $2,000.00 $ 2,000 

$ 115,556 

$ 11,556 

$ 17,333 

$ 144,444 

$ 11,556 
$ 3,000 
$ 1,156 
$ 3,000 

$ 18,711 

$ 163,156 



Distribution System 

The only deficiency that should be scheduled for upgrade in the distribution system is the 
replacement of the 4 inch fire hydrants on Park Avenue. This involves nine hydrants. It is 
expected they will cost $3,500 each. This includes the cost of street surfacing and curb and gutter 
replacement that will be necessitated by the line hydrant removal and replacement. Total cost, 
including bid document assembly, will be about $39,400. 
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Changing Source of Supply 

There are potential benefits to the town to withdraw water from the Lower Sunshine Reservoir as 
opposed to the current withdrawal from the Wood River. As discussed earlier in the report, there 
are two potential means of supply from the reservoir. First, a tee could be spliced into the 
penstock. Second, water could be gathered from the underdrain system. The supply could be 
piped to the existing treatment plant. There may be significant long term benefits to relocating the 
plant to the base of the reservoir. 

The long term benefits of both changing the source of supply and relocating the plant need further 
evaluation in a Level II study before either can be recommended. 

The conceptual configuration and cost estimates for these options follow on the next pages. 
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Project: 

PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 
DIVERSION FROM LOWER SUNSHINE PENSTOCK 

WWDC Meeteetse Regional Water Master Plan Date: September 26, 1995 

Project No: 05-02-00-95 Estimate By: JAMES GORES & ASSOC. 
JIM GORES 

Item Description Quantity Unit Unit Cost Total Cost 
1 Mobilization, Bonds, and Insurance 1 LS $30,222.22 $ 30,222 
2 6' Dia. Butterfly Valve and Operator 1 LS $49,500.00 $ 49,500 
3 Structural Excavation and Backfill 1000 CY $10.00 $ 10,000 
4 Concrete Removal 1 LS $8,000.00 $ 8,000 
5 Make-up Coupler 1 EA $10,000.00 $ 10,000 
6 Make-up Band with 10" Tee 1 EA $12,000.00 $ 12,000 
7 Valve House (Str. Concrete) 1 LS $20,000.00 $ 20,000 
8 Misc. Heat, Pumping, Etc. 1 LS $8,000.00 $ 8,000 
9 8" Transmission Line to Plant 5500 LF $25.00 $ 137,500 
10 Transmission Line Control 1 LS $5,000.00 $ 5,000 
11 River Crossing 150 LF $80.00 $ 12,000 

Subtotal $ 302,222 

12 Construction Engineering $ 30,222 

13 Contingencies (15%) $ 45,333 

Total Construction Costs $ 377,778 

Non Construction Costs 
14 Final Design $ 30,222 
15 Permitting, Mitigation and Water Rights $ 5,000 
16 Legal Fees (1%) $ 3,022 
17 Land Purchase and Right-of-Way 5500 LF $2.00 $ 11,000 

Total Non Construction Costs $ 49,244 

TOTAL ESTIMATED PROJECT COST $ 427,022 
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PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 
COLLECTION OF WATER FROM DAM UNDERDRAIN SYSTEM 

Project: WWDC Meeteetse Regional Water Master Plan Date: September 21, 1995 

Project No: 05-02-00-95 Estimate By: JAMES GORES & ASSOC. 
JIM GORES 

Item Description Quantity Unit Unit Cost Total Cost 
1 Mobilization, Bonds, and Insurance 1 LS $22,500.00 $ 22,500 
2 Pump House and Wetwell 1 LS $25,000.00 $ 25,000 
3 Pump, Controls and Electrical 1 LS $18,000.00 $ 18,000 
4 Power Extension 1 LS $5,000.00 $ 5,000 
5 8" Transmission Line to Plant 5500 LF $25.00 $ 137,500 
6 Transmission Line Control 1 LS $5,000.00 $ 5,000 
7 River Crossing 150 LF $80.00 $ 12,000 

Subtotal $ 225,000 

8 Construction Engineering $ 22,500 

9 Contingencies (15%) $ 33,750 

Total Construction Costs $ 281,250 

Non Construction Costs 
10 Final Design $ 22,500 
11 Permitting, Mitigation and Water Rights $ 5,000 
12 Legal Fees (1%) $ 2,250 
13 Land Purchase and Right -of-Way 5500 LF $2.00 $ 11,000 

Total Non Construction Costs $ 40,750 

TOTAL ESTIMATED PROJECT COST $ 322,000 
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PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 
Relocating Meeteetse Water Treatment Plant to Lower Sunshine Dam 

Project: WWDC Meeteetse Regional Water Master Plan 

Project No: 05-02-00-95 

Item Description Quantity 
1 Plant Equipment and Startup 1 
2 Plant Equipment Installation 1 
3 30'X60' Plant Building 1800 
4 Site Preparation and Access Road 1 
5 Clearwell 1 
6 Reservoir Water Withdrawal System 1 
7 Septic System, Misc. Yard Piping Ect. 1 
8 Backwash Pond 1 
9 Transmission Line 5500 

Subtotal 

10 Construction Engineering 
11 Contingencies (15%) 

Total Construction Costs 

Non Construction Costs 
12 Final Design 
13 Legal Fees (1%) 
14 Land Purchase and Right-of-Way 
15 Permitting and Mitigation 

Total Non Construction 

TOTAL ESTIMATED PROJECT COST 
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Date: Sept. 22, 1995 

Estimate By: James Gores and Associates 
Jim Gores 

Unit Unit Cost Total Cost 
L.S. $ 250,000 $ 250,000 
L.S. $ 200,000 $ 200,000 
S.F. $ 28 $ 50,400 
L.S. $ 100,000 $ 100,000 
L.S. $ 50,000 $ 50,000 
L.S. $ 144,000 $ 144,000 
L.S. $ 50,000 $ 50,000 
L.S. $ 150,000 $ 150,000 
L.F. $ 28 $ 155,100 

$ 1,149,500 

$ 114,950 
$ 172,425 

$ 1,436,875 

$ 114,950 
$ 11,495 
$ 20,000 
$ 3,000 

$ 149,445 

$ 1,586,320 



possmLE FUNDING SOURCES 
WWDC Meeteetse Regional Water Master Plan 

September 26,1995 

Project Description WWDC (67%) F.L.B. (50%) Local Total 

Raw Water Irrigation System $181,000 $181,000 $362,000 * 

Wood River Diversion Structure $70,484 $34,716 $105,200 ** 

Water Treatment Plant Modifications 
Presedimentation Basin $52,500 $52,500 $105,000 
Backwash Pond $81,600 $81,600 $163,200 
Repaint 16000 Gal. Tank $6,200 $6,200 
Chemical Area Spill Curb $500 $500 

Independent Operator Consultant $5,800 $5,800 
Sed. Basin Blowdown Valves $2,000 $2,000 

Fire Hydrant Replacements, Hays St. $20,000 $20,000 $40,000 

Diversion From Dam Penstock $286,090 $70,455 $70,455 $427,000 ** 

TOTALS $356,574 $405,555 $454,771 $1,216,900 

Notes: WWDC Funding is generally 67% grant and 33% loan at 4% for 25 years 

Farm Loan Board Funding is generally 50% grant and 50% loan at 7.25% for 25 years. 
Rural Development (Farmer's Home Adm.) funding may be available for some parts of the above projects 

* The raw water irrigation system is NOT recommended. 
* * Only one ov these two options will be constructed. The Wood River diversion and the 

penstock/reservoir supply are mutually exclusive. 
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SUMMARY OF FUNDING SOURCES FOR RECOMMENDED IMPROVEMENTS 

WWDC Meeteetse Regional Water Master Plan 

September 26,1995 

Project Description WWDC (67%) F.L.B. (500/0) Local Total 

Raw Water Irrigation System Not Recommended 

Wood River Diversion Structure $70,484 $34,716 $105,200 

Water Treatment Plant Modifications 
Presedimentation Basin $52,500 $52,500 $105,000 
Backwash Pond $81,600 $81,600 $163,200 
Repaint 16000 Gal. Tank $6,200 $6,200 
Chemical Area Spill Curb $500 $500 
Independent Operator Consultant $5,800 $5,800 
Sed. Basin Blowdown Valves $2,000 $2,000 

Fire Hydrant Replacements, Hays St. $20,000 $20,000 $40,000 

Diversion From Dam Penstock May be recommended in Level II Report 

TOTALS $70,484 $154,100 $203,316 $427,900 

Notes: WWDC Funding is generally 67% grant and 33% loan at 4% for 25 years 
Farm Loan Board Funding is generally 50% grant and 50% loan at 7.25% for 25 years. 
Rural Development (Farmer's Home Adm.) funding may be available for some parts of the above projects 

The Wood River Diversion Structure should be reconstructed only if the Level II report recommends 
continuing to use the Wood River as the town's water source. 
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CHAPTER 7 

ABILITY TO PAY ANALYSIS 

In evaluating ability to pay, two entities must be considered, the rural users and the Town of 
Meeteetse users. Both are discussed below. 

Rural Users 

In Chapter 2 a detailed forecast of the rural area costs of service is provided. The area north of 
town is the only area for which service charges were estimated. Assuming the most favorable 
funding conditions, monthly service rates will be: 

* 

* 

* 

$133/month for a system providing potable water and fire protection to the entire 
potential service area. 

$107/month for a system providing potable water to the entire area and fire 
protection only to the area immediately across the river from town. 

$100/month for a system serving only the area immediately across the river from 
town. 

The Antelope Ridge Golf Estates was not analyzed for service rates because it is being annexed to 
the town. The water system for this development will be constructed by the developer. Monthly 
service rates for this development will be the same as for the rest of town. 

As a way of evaluating what rates potential rural users would be willing to pay for water service, 
questionnaires were distributed to those potential users. Of the thirty returned questionnaires, 
nineteen were from residents north of town. Of those nineteen, thirteen were from the Vision 
Quest area. The remaining six were from the Mary Avenue/Sayles Lane immediately across from 
town. The responses to the questionnaires are given below. 

Vision Quest 

Six respondents expressed support for a rural system. Four respondents said they would 
pay between $20 and $25/month. Two respondents said they would pay between $50 and 
$75/month. Seven said they did not want a central water system. 

Mary Avenue and Sayles Lane 

Six respondents returned questionnaires. Only one respondent, a commercial enterprise, 
expressed interest in a central system and said they would pay $80/month. Five said they 
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did not want a central water system. 

Because it is clear that the majority of the respondents north of town do not want a central water 
system, no further ability-to-pay analyses were made. 

Town of Meeteetse Users 

The Town of Meeteetse's annual budget over the past four years has averaged almost $300,000 
($296,400). Of these funds 84 percent have been absorbed by operation, maintenance, and 
equipment requirements. The town has been able to commit $48,000 per year to new capital 
projects over this time. 

In Chapter 6 it has been shown that approximately $203,000 of local matching funds will need to 
be generated to carry out the suggested improvements. It is obvious that at $48,000 per year it 
will take the Town of Meeteetse more than five years to set aside this amount offunding needed. 
This assumes both revenues and inflation remain constant. 

If the recommended projects are to be accomplished in a shorter time frame, one of two things 
will have to occur. Either outside funding levels will have to be increased, or the town will have 
to increase their already high water rates. 

Meeteetse's current water rates are $25 for the first 5,000 gallons and $1.00 per 1,000 gallons of 
consumption thereafter. Over the past four years, Meeteetse's water production costs have 
averaged $3.61 per 1,000 gallons. By comparison, other area community's rates are shown 
below. 

Community Base Rate Base Gallons i Consumption Charge/1000 gal. 

Rate for 10,000 gal. 
(For Comparison 

Purposes) 

!~~~~p..~~.~~ ..................... ) .~ ........... :?:.?~ ... : ........... ?g9.9 .......... 1~:29..~~r. .. ?'9.9g .. ~~~~~~.~ .............................. 1 ... ~ ............................... ~.?:.~.? .. 
i 1 i$2.00 for first 4000 gal., $1.40 for 1 

Worland 1 $ 6.00 1 0 lnext 3000 & $1.00 after 7000 gal. 1 $ 21.20 

~::··································T~···········~:·~~·r············~······· .. ·····l~~:~:·································································T~······ ........................ ~.~ ... ~.~ . 
••...•.....••••••••••••.••..•••.•••••••.•...•.•• ) •••••••.••••••••••••••.•.•.. ! ................................ ." •••••••••••••••........••.•••••••••...............•. ····························c························· ....................... . 

1 1 1$·50 after 3000 gal and $.90 after 1 

0.~Y.P.~.~~ ............................. J .. ~ ......... ~.Q:.?~ ... 1. .......... ~g9.9 .......... 1.?9.~9.9.Q .. $..~: ........................................................ l ... ~ ............................... ~.~:.??. .. 
Cody i $ 8.00 i 0 i$3.61 I $ 44.10 

~~~;.:.::.::::·.:.:.:::::·.:.:.:.:.:.I;·::::.:·.::;:.~~J.: .. :.::.:::::.~: .. :.:.: .. ];;..;;:.::::.::: .. :.:.: .... :.:::::::::::::::::::'::::.:.:::: ... ::.:.::::1:;:::::.:::::::.:::.:.: ... :.::.:~;;.: 
Powell I $ 27.00 I 3000 1$1.85 after 3000 gal. i $ 39.95 ................................................ ) ............................ : ............................... ~ ................................................................................ : ................................................ . 

Meeteetse i $ 25.00 I 5000 1$1.00 after 5000 i $ 30.00 
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Meeteetse has 205 residential services and 16 commercial services on its system. Town Clerk, 
Nea Yetter, reports that the majority of the water system revenue is derived from the $25.00 per 
month base rate. The town does not have a specific breakdown of what portion of revenue is 
generated by consumption charges versus the base rate. 

The town has limited ability to generate additional revenue to meet the $203,000 needed for local 
match funds to construct the recommended improvements. A $5.00 per month increase in the 
base rate would only generate $13,000 per year. Bond issues or other similar revenues may be 
required to implement the recommendations. Meeteetse still has outstanding bond debt from 
construction of its water plant in 1980. 

Generating the $203,000 of needed funds will be a problem. Distributing this financial demand 
over Meeteetse's small population of 370 people is going to make the cost per person 
approximately $550. 
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CHAPTER 8 

PERMITTING 

Different elements of the recommended improvements will require different permits, clearances, 
or easements. These are listed for each recommended improvement. They are listed in sequence 
from diversion, through treatment, transmission, storage, and finally, distribution. 

Diversion Structure Reconstruction 

An Army Corps of Engineers 404 permit will be required to enter the stream to install the 
diversion dam, the bank protection, and the intake. 

The Wyoming Game and Fish Department will have input into the configuration of these 
structures and the silt prevention measures to be taken during construction. 

The Department of Environmental Quality (DEQ) must issue a Permit to Construct. 

All Improvements to the Treatment Process 

The·se improvements include pretreatment chemical feed, presedimentation ponds, backwash 
pond, and all modifications to the plant itself 

The Department of Environmental Quality must issue a Permit to Construct for the pretreatment 
chemical feed, presedimentation and backwash ponds. They should be informed of the minor 
modifications inside the plant, but a formal permit is not required. 

Property will either have to be bought or leased for the new backwash pond. 

Repaintin2 the Interior of the 16,000 Gallon Water Tank 

No permit is required but the DEQ should be notified that this maintenance will be going on. 

Replacement of the 4-Inch Fire Hydrants on Hayes Street 

A DEQ Permit to Construct is required. 

A Wyoming Department of Transportation utility license will be required. 
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North Meeteetse Rural Area Water Distribution (if a district is formed, and a system 
constructed) 

A Wyoming Department of Transportation utility license will be required for any portion of the 
system within the highway right-of-way. This will include bores to cross the highway and a 
permit to suspend the transmission line from the bridge over the Greybull River. 

If the transmission line is laid in the bed of the Greybull River rather than suspended from the 
bridge, a Corps of Engineers permit will be required. Wyoming Game and Fish Department 
concurrence will also be required for any river bed work. 

A DEQ Permit to Construct will be needed for all work. 

Diversion of Water Supply from Lower Sunshine Reservoir (if it is implemented) 

The entire question of supplying the town's water supply from the reservoir will be investigated in 
a Level II study. 

Clearance from the Greybull Valley Irrigation District will have to be secured. 

A Change in Point of Diversion and Means of Conveyance will need to be filed with the State 
Engineers office. 

A right-of-way or easement must be acquired from the Renner family whose land the transmission 
line will cross. 

The line crossing of the Wood River must be permitted by the Corps of Engineers and the 
Wyoming Game and Fish Department. 

A DEQ Permit to Construct will be required. 

If the water treatment plant is relocated to the base of the dam, its site will either have to be 
leased or purchased, and a formal access easement may be needed. 
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