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SECTION 1 

INTRODUCTION AND SUMMARY 

The Town of Glendo ~s located along Interstate 25 in the north part 
of Platte County Wyoming. The town was incorporated in the 1920's 
and served primarily as a rail:::-oad 2nd ~gr:'cul t::.l:::-al communi ty 
until the 1950' s. The corporate limi ts of the town encompass 
approximately 210 acres. A 1979 aerial photo of the Town of Glendo 
and surrounding area are shown on Figure 1. During the 1950's and 
1960's, the Glendo Reservoir was constructed. Construction of the 
reservoir has added summertime tourism to the town t s .and the 
state's economic base by attracting out-of-state dollars. 

STATEMENT OF PURPOSE 

It ~as bee~ recognized since 1984. that Glendo's water transmission 
system nay not be capable of supplying water for peak demands and 
fire demands. Of particular concern has been the transmission main 
from the town's main storage tanks to the distribution system. The 
primary purpose of this study is to develop a conceptual design and 
detailed cost estimates for improving the transmission main from 
the storage tanks to the distribution system. 

BACKGROUND AND AUTHORIZATION 

In 1984, the Wyoming Water Development Conmission, through the 
consulting engineering firm of Morrison-Maierle, Inc. of Helena, 
Montana, completed the Glendo Groundwater Exploration Program 
Feasibili ty Study. Al though the purpose of that effort was 
primarily to evaluate the town's Downey Well No.1, a cursory 
evaluation of the transmission and distribution facili ties was 
presented. The study indicates that the transmission main f~om the 
storage tanks to the distr~bution system may be inadequate. 

In April of 1990 I the Town of Glendo made application to the 
Wyoming Farm Loan Board for a Mineral Royalty Grant to pay part of 
the costs of improving the transmission main. The Wyoming Farm 
Loan Board advised the town that the project may qualify for 
Wyoming Water Development Commission funds and, therefore, would 
not be funded by the Farm Loan Board. 
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The Town of Glendo learned that: che Glendo Groundwater Exploration 
Program Feasibili ty study would qual.~ty as a \-'iater Development 
Comml.ss:ton Level I Study ~ At [he advl.se and dJ..rec~l.on of the 
Wyoming Water Development Commission, the ~own decl.ded to complete 
a Level II Feasibility study, conceptual design and deta:tled cost 
estimates, Hith their own funds and to apply for - Level III, 
construction, monies from the Wyoming Water Development Commission. 
By an agreement dated July 20, 1990 and July 24, 1990, the Town of 
Glendo retained Hibsman & Associates to complete a Level II 
Feasibility Study for the townls Water ~~ans~~ssion System. 

STUDY OBJECTIVES 

The objectives of conducting Level I and II studies is to provide 
an orderly, structured analysis that enables all alternatives to 
be analyzed in sufficient detail to determine their feasibility. 
Level I concentrated mainly on the town1s Downey Well No.1. It 
did, however, present brief information and analysis on the 
existing and future water needs of the Town of Glendo. 

The objectives of this, Level II, study are as follows: 

o Quantify and document existing and future Hater needs 

o Identify needed irnprovenents to the existing system 

o Develop improvemen~s conceptual designs 

o Present detailed cost estimates of improvements 

FINDINGS AND CONCLUSIONS 

The following are a summary of the findings and conclusions of this 
study: 

o The population of the Town of Glendo from 1980 to 1990 
increased in the early 1980's and decreased in the latter 
1980's for a net population loss of 46.9% (367 people in 
1980 to 195 people in 1990) 
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o The Town of Glendo experiences an annual influx of 
people during the summer and fall months 

o It is estimated that the town population will increase 
over the next 40 years at the rate of 2% per year and the 
population will be 1,940 people in the year 2030 

o Downey Well No. 1 is the primary source of ,water 
supply and should be adequate for the Town of Glendo 
through the year 2030 (225 gallons per minute to 68 acre
feet per year) 

o For the purposes of this study, a peak day demand of 
193,872 gallons was used and a fire demand of 2.3 cubic 
feet per second (1,000 gallons per minute for four hours) 

o The existing telemetry system is unreliable and should 
be replaced with an infrared telemetry system 

o The water distribution system has substandard 4 inch 
diameter and some 6 inch diameter mains 

o Fire Hydrant placement in the distribution system 
provides adequate coverage 

o Storage facilities in the system are adequate for peak 
day and fire demands 

o Replacing the transmission main from the pump to the 
storage tanks is not cost effective 

o The transmission main from the storage tanks to the 
distribution system is inadequate. A ten inch diameter 
main should be added 

o Railroad crossing and Wyoming Department of 
Environmental Quality permits will be required and very 
Ii ttle, if any, right of way will be required for 
improvements 
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o Improvements to the system will not significantly 
increase operations and maintenance costs 

o Project costs of the distribution system improvements 
are estimated to be S427,000 and of the transmission main 
improvements are $300,000. 

o Wyoming Farm Loan Board Mineral Royalty Grants can aid 
the town with distribution system improvements 

o Wi th Wyoming Water Development Commission funding, the 
town can construct the transmission main improvements 

RECOMMENDATION 

Improvements identified in this study are distribution system 
improvements and transmission main improvements. It is recommended 
that the Town of Glendo establish a program, utilizing Wyoming Farm 
Loan Board Mineral Royalty Grant monies, to make improvements to 
the distribution system. The four inch diameter mains and the six 
inch diameter main under the railroad tracks should be replaced 
first. Second r the six inch mains in Paige Avenue should be 
replaced. 

Adding a ten inch diameter main, from the storage tanks to the 
distribution system, should be completed as soon as possible. If 
the Wyoming Water Development Commission and the State Legislature 
approve the town's request for funding by March of 1991, these 
improvements could be completed by December 1991. With a 67% grant 
and a 33% loan at 4% annual interest, the town can make annual 
payments of $8,904.17 for 15 years from its water fund. 
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SECTION 2 

EXISTING WATER SYSTEM 

GENERAL 

Glendo's water distribution system is supplied with water from an 
artesian well (Downey Well No.1) and the Robbins Well. Water is 
pumped from Downey Well No.1, through approximately 6.250=feet of 
six inch transmission main, to three steel storage tanks that have 
a total capaci ty of approximately 228 f 000 gallons. From the 
storage tanks, water is transmitted through approximately 4,600 

feet of six inch transmission main to the distribution system and 
a 285,000 gallon steel storage tank. 

The distribution system consists of approximately 14,000 feet of 
six inch mains and appurtenances, 3,000 feet of eight inch mains 
and appurtenances and 3,000 feet of four inch mains and 
appurtenances. Approximately one-half of the four inch mains are 
being replaced with eight inch mains this year (1990). 

The Downey Well No. 1 pump house, the transmission mains, three 
storage tanks and six inch mains in the distribution system were 
constructed in 1971. The eight inch mains were constructed in 
1985, 1988 and 1990 and the 285,000 gallon steel storage tank was 
constructed in 1985. 

Figures 2 and 3 show the water system from the storage tanks to the 
distribution system and the in-town distribution system. 

WATER RIGHTS 

The original water supply for the Town of Glendo came from a 600 
foot deep well along C Street between Warren Avenue and Paige 
Avenue known as the Robbins Well. This well was equipped with a 
new submersible pump in 1983 and is capable of producing up to 40 
gallons per minute. Presently, the Robbins Well is used as a 
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standby source of supply. The quantity decreases significantly 
during dry periods and the pump will occasionally draw sand. 
Downey Well No. 1 is located south of town along Horseshoe Creek. 
The location is shown on Figure 1. Downey Well No. 1 is an 
artesian well that is approximately 410 fee~ deep. It is recorded 
in the State Engineers Office by Statement of Claim No. U. W. 433 
with a priority of November 16, 1941. A copy of the statement is 
presented as Appendix A. 

A. M. Downey developed the artesian well and used it for stock, 
irrigation and domestic purposes until 1971. In 1971, the Wyoming 
Highway Department purchased the well and immediately sold it to 
the Town of Glendo. The town has owned and used the well 
continuously since 1971. A change of use and ~hange of place of 
use was not completed with the State Board of Control until May of 
1990. 

By a Water Development Commission (Level I) Glendo Groundwater 

Exploration Program Feasibili ty Study prepared by Morrison-Maierle, 
Inc. dated March 1984, Downey Well No.1 was evaluated in detail. 
That study indicates that the well can produce a long-term reliable 
yield of 150 gallons per minute under artesian flow. The original 
Statement of Claim shows an average yield of 225 gallons per 
minute. 

In 1989. the Town of Glendo filed a petition with the Board of 
Control to change the place of use and the type of use of Downey 
Well No.1. The petition requested that the changes be granted 
without loss of priority or loss of quantity. In May of 1990, the 
Board of Control issued State Board of Control Order Record No. 36, 
pages 471 through 474, Docket Number r-U-89-3-S. A copy of the 
order is presented in Appendix B. The order granted the changes 
without loss of priority. The type of use has been changed from 
stock, domestic and irrigation to general municipal purposes within 
the Town of Glendo. And, the Town of Glendo may pump at a maximum 
rate of 225 gallons per minute, year round, up to a maximum amount 
of 68.0 acre-feet in anyone year. 
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As a primary source of water, Downey Well No. 1 should meet the 
future needs of the Town of Glendo. Presenr.ly, the town is 
replacing the pump and motor on the well. 

An third source of water is owned by the Town of Glendo. It is a 
groundwater source known as Cemetery Well No.1 (W.R. No. U.W.S48). 
The Cemetery Well is located southwest of town, at the cemetery, 
along Horseshoe Creek Road. This well is used to irrigate the town 
cemetery. It is not part of the municipal system. 

POPULATION 

Population is very closely related to t.vater demands of a water 
system. Both existing and future populations will provide an 
estimate of the water demands that must be met by the system. 
Populations, in the Town of Glendo, are somewhat unique in that the 
town experiences an annual summertime influx of people. The Glendo 
Reservoir and Glendo State Park attract a significant number of 
people during the summer months. 

Existing Population 

Population estimates prepared by the Wyoming Department of 
Administration and Fiscal Control (DAFC) indicated that Platte 
County and the Town of Glendo would loose population from 1980 to 
1990. During the early 1980's, the town and the county actually 
gained population but, the population decreased during the mid to 
late 1980' s to yield a negative growth rate for the ten year 
period. The 1980 population of Platte County was 11,975 people and 
DAFC projected 9,829 people for the year 1990. The preliminary 
census figures for 1990 show Platte County to have a population of 
8,137 people. This yields a growth rate of (-) 32% for the ten 
year period or (-) 3.2% per year. 

Similarly, the DAFC rough population projections for the Town of 
Glendo for the year 1990 shows 304 people compared to the 1980 
census population of 367 people. Preliminary 1990 census figures 
for the town show 195 people. This decrease is (-) 46.9% for the 
ten year period or (-) 4.7% per year which is comparable to the 
county growth rates. 
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Future Population 

Historically, permanent populations of the Town of Glendo shows a 
negative growth rate. This rate does not consider, however, the 
influx of people during the summer months. The Glendo State Park 
shows an increase of boaters, fisherman and campers each year. 
This influx of people has an effect on the water demands of the 
Town of Glendo. Estimates show that, during 1989 and 1990, on the 
average recreation season day as many as 1,100 people are in the 
Town of Glendo. This population is greater on the weekends and 
less during week days. 

Although populations in a given area may decrease during a five or 
ten year period, it is accepted that populations over an extended 
period (40 years) will increase. For the Town of Glendo, it is 
assumed that an average growth rate of approximately 2 percent per 
year to the year 2030 is acceptable. This rate assumes a continued 
growth in the summertime population as well as the permanent 
population. The ultimate population, for the purposes of this 
study to the year 2030, is estimated to be 1,940 people. This 
population assumes an addition of 4 permanent residents per year 
and an addition of approximately 12 recreation season people per 
year. 

WATER DEMANDS 

Water demands placed on a water system are normally, closely 
related to population. The Town of Glendo is somewhat unique in 
that the population increases significantly during the summer 
months and decreases during the winter months. For the purposes 
of this study, future water demands were estimated using both the 
population estimates and historic, metered water demand data. 

From the Glendo Groundwater Exploration Program Feasibility Study, 
the peak day and low day water demands were estimated to be 110,000 
gallons per day and 30,000 gallons per day, respectively. Also 
from that study, the per capita demands were estimated to be 300 
gallons per day per person peak summer demand and 100 gallons per 
day per person average winter demand. These data were derived from 
meter records of the town for the years 1982 and 1983. 
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In 1984, a Water Rate Study was prepared for the Town of Glendo by 

Hibsman & Associates. That study evaluated the 1982 and 1983 water 
meter records and generally agreed i,vi th the conclusions of the 
Groundwater Exploration Program Feasibili ty Study. The average 
demand used for the rate study was 60,275 gallons per day. 

For this study, the water meter records for the 1989 and 1990 were 
evaluated. The data derived from the records is as follows: 

Summer 89 - 3 Mo. 124,462 gallons per day 
Summer 90 - 3 Mo. 96,325 gallons per day 

Winter 89 - 4 Mo. 50,293 gallons per day 
Winter 90 - 5 Mo. 41,705 gallons per day 

Using 195 people as the population of the Town of Glendo, the peak 
water demand (Summer) would be 560 gallons per person per day and 
the average water demand (Winter) would be 236 gallons per day. 
The average day demand seems to be high compared to other 
communities. Glendo's high average demand may be due to the low 
permanent population. That is, during certain winter months, 
Glendo receives a small influx of hunters. And, from time to time, 
construction crews working on a railroad or highway project, living 
in the town, can effect the water demands of this small community. 

For the purposes of evaluating the adequacy of the existing system, 
a peak day demand of 193,872 gallons per day (0.3 cubic feet per 
second or 135 gallons per minute) was used. In addition to the 
peak day demand, 1,000 gallons per minute for four hours (2.3 cubic 
feet per second) was used for fire demand. 

EXISTING FACILITIES 

The general part of this section provides information on the 
existing facilities. In addition, Figures 2 and 3 offer detailed 
information about the Town of Glendo's existing water facility. 
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Pumping 

Presently, the pumping facility is being upgraded by the Town of 
Glendo. The old pump is being replaced with a new Gould pump. The 
new pump will have a 30 horsepo~rer f three phase I motor that can 
pump 200 gallons per minute against 250 feet of total dynamic head. 
Attached to this study as Appendix C is Chapter 4 of the Glendo 
Groundwater Exploration Program Feasibility Study prepared by 
Morrison-Maierle, Inc, in 1984. Chapter 4 offers a description, 
the results of a yield test and a well analysis of Downey ~ell No. 
1. That study finds that Downey Well No.1 has a long term reliable 
yield of 150 gallons per minute under artesian flow. 

Telemetry for the pump house and storage tanks consists of a 
dedicated telephone line that ~ransmits pumping conditions, tank 
level and flow data from a magnetic flow meter at the pump house 
to the town hall. This system was installed in the 1970's and has 
functioned intermittently since then. An infrared system would 
eliminate the monthly cost of a telephone line should prove to be 
more reliable. 

Storage 

As shown on Figures 2 and 3, the Town of Glendo has a total storage 
capacity of 513,000 gallons. If it is assumed that the storage 
tanks are one-half full, the pump is pumping at 150 gallons per 
minute and a peak day demand plus fire demand of 2.6 cubic feet per 
second for four hours is placed on the system, the Town of Glendo 
has adequate storage facilities. One-half of the storage capacity 
is approximately 256,000 gallons plus 150 gallons per minute for 
four hours or 36 r 000 gallons equals a total available storage 
capaci ty of 292 1000 gallQns. The demand of 2.6 cubic feet per 
second for four hours is approximately 280,000 gallons. 

Transmission & Distribution 

Although the storage capacity of the Glendo facility appears to be 
adequate, the facilities ability to deliver water to the points of 
demand is the primary subject of this study. The transmission main 
from the pump to the tanks and from the tanks to the distribution 
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system is six inch diameter asbestos cement pipe. The dist~ibution 
system is mostly six ':"nch diameter pipe wi th some eight inch 
diameter polyvinyl chloride pipe and f~ur inch diameter steel pipe. 
The Town of Glendo's transmission and distribution facili ty is 
shown on Figures 2 and J. 

Section 3 of this study will present the results of an hydraulic 
analysis of the distribution and transmission systems. 
Specifically, the distribution system and transmission m~in from 
the tanks to town were evaluated with respect to their ability to 
meet specific demands. And, the transmission maiIl from the pump 
to the tanks was evaluated with respect to the cost of pumping. 
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SECTION 3 

WATER SYSTEM ANALYSIS 

ANALYSIS METHODOLOGY 

The primary method used to evaluate the Town of Glendo's water 
system was the Hardy-Cross Pipe Network Analysis. The distribution 
system was broken down into nine loops with a total of twenty-nine 
pipe segments or legs. Since most of the distribution system and 
all of the transmission mains ~re asbestos ~ement pipe, an Hazen 
Williams coefficient of 140 was used for the calculations. The 
transmission mains were evaluated using the equivalent pipe method. 

From Section 2, a peak daily demand of 0.3 cubic feet per second 
and a fire demand of 2.3 cubic feet per second or a total demand 
of 2.6 cubic feet per second was placed on the system. It was 
assumed that the storage tanks would be one-half full and the 
transmission main from the tanks to town was ten inches in diameter 
instead of six inches in diameter. 

DISTRIBUTION SYSTEM 

Three scenarios were selected for evaluation. Each scenario placed 
the fire demand at a key point in the system. The key points are 
the remote part of the system (Scenario #1) at the north end of 
town, the high point of the system (Scenario #2) at Meade Avenue 
and at a high fire use potential (Scenario #3) at Howard's Truck 
Stop on the west side of town. Appendix D presents the 
calculations with schematic diagrams of each scenario. 

From the calculations, several improvements to the water 
distribution system should be made. The most obvious improvement 
is to replace the four inch diameter mains in C and A Streets 
between the Yellowstone Highway and Bellwood Avenue and in Bellwood 
Avenue with eight inch diameter mains. This improvement should be 
completed as soon as possible. 
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As the Town of Glendo's funds permit r some six inch diameter mains 
in the water distribution system should be replaced with eight inch 
diameter mains. The streets in which to replace six inch diameter 
mains are under the railroad tracks at A Street, C Street, Paige 
Avenue from B Street to Fifth Street and possibly Fifth Street. 
The mains are shown on Figure 4. By increasing the size of these 
water mains, the system will be better able to maintain suitable 
pressure during periods of high water demand. 

An evaluation of the system fire hydrant coverage was performed. 
It was assumed that each fire hydrant could cover a 350 foot radius 
at 30 pounds per square inch residual pressure. From a scaled 
aerial photo of the town, it was determined that all structures 
within the system can be served by an existing fire hydrant. Only 
those fire hydrants connected to the existing four inch diameter 
pipe are considered to be substandard. 

TRANSMISSION MAINS 

Pump to Tanks 

The transmission main from Downey Well No. 1 to the steel storage 
tanks south of town is a six inch diameter asbestos cement pipe. 
The primary reason for replacing this transmission main wi th a 
larger main would be to reduce pumping costs. Downey Well No. 1 
is permitted for 225 gallons per minute and the town has pumped as 
little as 110 gallons per minute. A comparison was made of pumping 
costs for 110 and 225 gallons per minute through a six inch 
diameter pipe and an eight inch diameter pipe. Larger pipe 
diameters would produce low velocities for the given flows. The 
cost savings for replacing the six inch diameter pipe with an eight 
inch diameter pipe at 110 gallons per minute is $4.06 per month and 
at 225 gallons per minute is $13.99. The calculations for these 
costs are presented in Appendix E. Obviously, the power cost 
savings do not justify the capital costs of replacing the 
transmission main with a larger size from the well to the tanks. 
Replacing the transmission main from the pump to the tanks is not 
cost effective and, no additional evaluation will be performed. 
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Tanks to town 

The Glendo Ground~vate1:~ Exploration Program FeasibJ:li ty Study states 
that "Computer simulat.ion analysis indicates that the ~'10rst 

deficiency wit.hin the distribution system is the .... .. . 
~ransnlSS10n maln 

from the reservoirs to Town." The results of a computer analysis 
are not presented in the study. It is accepted, however, that the 
transmission main from the tanks to town is deficient. 

The evaluation of the transmission main from the tanks to town 
required that the transmission main deliver water (2.6 cubic feet 
per second) to the distribution system ~t a minimum of 36 pounds 
per square inch. This pressure must be achieved witt the storage 
tanks one-half full and provide minimum pressure of 30 pounds per 
square inch throughout the system during peak day demands. This 
minimum pressure of 30 pounds per square inch can be maintained 
under peak day and fire demands throughout the system if certain 
six inch diameter distribution mains are increased to eight inch 
diameter. Presently, the existing six inch diameter transmission 
main can not provide an adequate quantity of water and maintain 
pressure under the high demand conditions. Pressures going into 
the distribution system under high demand conditions are too low 
to deliver the quantity of water required. Theoretical head losses 
in the main at 2.6 cubic feet per second would be over 400 feet. 

From the evaluation of the transmission main from the tanks to 
town, a new ten inch diameter transmission main will provide the 
required quantity of water during peak day demand plus fire demand 
without significant loss of pressure. With the water storage tanks 
one-half full, the static pressure at the distribution system in 

town is 39.8 pounds per square inch. The flow of 2.6 cubic feet 
per second in a ten inch diameter transmission main will loose only 
about 4 pounds per square inch pressure from the tanks to town. 
This would provide a pressure, at the distribution system in town, 
of approximately 36 pounds per square inch which, is the minimum 
pressure required to operate the distribution system at peak day 
demand plus fire demand. (30 pounds per square inch throughout the 
system) 

3-4 



If a new ten inch diameter transmission Inain is constructed and 
looped with the existing six inch diameter t~ansmission xain, the 
pressure drop at the distribution system in town will be less than 
the pressure drop of the ten inch diameter main alone. Appendix 
F presents the results of the calculations fer the transmission 
main from the tanks to town. Figure 5 shows the proposed location 
of the transmission main. 
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SECTION 4 

IDENTIFIED IMPROVEMENTS 

analysis 
Town of 

performed 
Glendo's 

for this study I certaill 
distribution system and 

transmission main system have been identified. Specifically, they 
include replacing four inch diameter mains and certain six inch 
diameter mains in the distribution system with eight inch diameter 
mains and adding a ten inch diameter main to the transmission 
system from the storage tanks to the distribution system. It is 
understood that appropriate appurtenances such as valves, fittings 
and fire hydrants will be included with the impr8vements. 
Alternatives to these improvements were not considered since they 
are relatively straight forward improvements. In addition to the 
piping improvements, the telemetry system should be ~eplaced. This 
section will discuss the considerations relative to implementing 
the identified improvements. 

CONSTRUCTIBILITY 

The constructibility of both the distribution system improvements 
and the transmission main improvements is standard water system 
construction. The distribution system ~npravements should be 
constructed in such a manner that will minimize disruption to the 
residents and visitors of the town. That is, construction should 
take place in late spring and early summer or late summer ~nd early 
fall. In addi tion 1 

contract documents 
adequate controls should be included in the 

that will minimize disruption to the paved 
streets, private property, other town facilities and utilities. 

The transmission main can be constructed along the same route as 
the existing six inch di~ameter transmission main. The land is 
undeveloped and the route follows the Yellowstone Highway. Only 
a few residents exist along the route. Of special consideration 
may be the railroad crossing under the bridge on the Yellowstone 
Highway. For ease of construction, it may be advantageous to place 
the new main south of the highway bridge. An evaluation should be 
made during final design. 
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The town has had ~"ery few problems 1.Jith rhe ,::xisti.ng six inch 
transmission main. Its condition is believAd to be sced. Rather 

than abandon the existing six inch main, it ShOllld be looped with 
the new ten inch main. This TNill prcvide better flow 

characteristics dur~ng periods of high demand. 

PERMITS AND RIGHTS OF WAY 

The only permit required for the distribution main imprpvements 
will be a perroi t to construct ::roro the t-JyoIning Depart.ment of 

Environmental Quality. All distribution SySt2~ overnents will 
be in the Town of Gl endo s treet :~~igh ts of r,'ray. ;,~ ter~porary 

construction permit nay be required from the Bur:~ngton Northern 
Rai lroad, depending upon the final nss ::..;n 1 :2·C a::. i::n ::":" he new :ilC1.in. 

The Town of Glendo owns a twenty foot wide right of way for the 
existing six inch diameter transmission main. It is anticipated 

that the new ten inch diameter transmission main can be constructed 
along side the existing main in the same right of way. A new right 

of way will be required for crossing the railroad and possibly the 
Yellowstone Highway. Permits for the transmission nain will 
include a railroad crossing per~it, a Wyo~ing De~art~ent of 
Environmental Quality pernit to construct, and a ~yoming Highway 
Department permit. 

OPERATION AND MAINTENANCE 

For the first few years, little or no maintenance ~osts should be 
incurred as a result of the improvements. The distribution system 
improvements will replace old, substandard parts of the system and 
should require no additional maintenance or operation :unctions. 
By upgrading the old parts of the system, maintenance costs should 
be reduced by fewer leaks and valves that are functional. 
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The transmission ~ain i~provements should ~ot add ~ny additional 
maintenance costs for the first ~ew years. However. some 

additional operating costs will be incurred. The ~dditional valves 
that must be operated at l~ast twice a. year will require some 

additional annual operating cost. 

Normal water system operating procedures require that valves in a 
system be operated at least twice each year and that the mains be 

flushed twice each year. Valves will typically last abo~t eight 
to ten years. In addition to providing for routine operation and 

maintenance, provisions should be made now for :i~ely replace~ent 
of the moving parts of the water system. 
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SECTION 5 

IMPROVEMENTS COST ESTIMATES 

The improvements identified as a result of this Level II study 
include distribution main replacement, telemetry replacement and 
replacing the transmission main from the storage tanks to the 
distribution system. This section will present the costs of the 
improvements in two parts. The first part will be the distribution 
system improvements which are not eligible for Wyoming Water 
Development Commission grants or loans. The second part, 
transmission main and telemetry, is eligible for Commission 
funding. 

DISTRIBUTION SYSTEM IMPROVEMENTS 

Distribution system improvements include replacing approximately 
5,000 feet of four and six inch diameter mains with eight inch 
diameter mains and appurtenances. These improvements will correct 
substandard four inch diameter mains and will maintain pressure 
throughout the system during periods of peak demand. 

As indicated, the Town of Glendo must utilize town funds or seek 
alternative funding to make the distribution system improvements. 
Assuming that the improvements are made in phases, the top priority 
is to replace the four inch diameter mains with eight inch diameter 
mains. Second priority is to replace one of the six inch diameter 
mains in C Street and Paige Avenue so that the remote (north) part 
of the system is served by an eight inch diameter main. As funds 
permi t, the balance of the recommended six inch diameter mains 
should be replaced. The distribution system improvements may 
qualify for Wyoming Farm Loan Board Mineral Royalty Grants. 
Typically, those grants will pay one-half of the project costs. 

The estimated cost opinion of the distribution system improvements 
is as follows: 
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DISTRIBUTION SYSTEM IMPROVEMENTS COSTS 

ITEM DESCRIPTION 

Preparation of Designs 
& Specifications 

Permitting 

Construction Components: 
8,600 If 8 Inch Water Main 

14 ea Fire Hydrants 
20 ea 8 Inch Gate Valves 

13000 sy Asphalt Replacement 
115 ea Service connections 

2,000 sy Granular Surface 
32.5 cy Miscellaneous Conc. 

Construction Cost Subtotal 
Construction Engineering 

Contingency 

CONSTRUCTION COST TOTAL 

PROJECT COST TOTAL 

UNIT COST TOTAL 

$ 18/1f $ 90,000 
2,800 ea 22,400 

900 ea 9,000 
20/sy 144,000 

600 ea 24,000 
J/sy 6,000 

400/cy 13,000 

$308,400 
30,840 

SUBTOTAL $339,240 
50£880 

TRANSMISSION MAIN & TELEMETRY IMPROVEMENTS 

TOTAL 

$35.000 
1,880 

$390,120 

$427,000 

The transmission main and telemetry improvements are the primary 
purpose of this study. The improvements include adding 
approximately 4,600 feet of ten inch diameter water main from the 
storage tanks to the distribution system and replacing the 
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telephone telemetry system with an infrared telemetry system. The 
transmission main will include valves and fi t tings, a railroad 
crossing and piping and valves at the storage tank site. 

As indicated, these improvements are eligible for Wyoming Water 
Development Commission grant and loan monies. These improvements 
should take priority over the distribution system since the 
addition of a ten inch diameter main will enable the system to 
deliver peak day and fire demand water to the distribution system. 

The estimated cost opinion of the transmission main and telemetry 
system improvements is as follows: 

TRANSMISSION MAIN & TELEMETRY IMPROVEMENTS COSTS 

ITEM DESCRIPTION UNIT COST TOTAL TOTAL 

Preparation of Designs 
& Specifications $27,000 

Permitting & Rights of Way 4,000 

Construction Components: 
4,600 If 10 Inch Water Main $ 23/1f $105,800 

7 ea 10 Inch Valves 1,200ea 8,400 
10 ea 10 Inch Fittings 1,OOOea 10,000 

100 If 18 Inch Casing 200/1f 20,000 
1 Is Tank Piping/Valves 10,200ls 10,200 

1,200 sy Asphalt Replacement 20/sy 24,000 
5 ea Service Connections 600ea 3,000 
4 ea Fire Hydrants 2,800ea 11,200 
1 Is Infrared Telemetry 20,0001s 20,000 

Construction Cost Subtotal $212,600 
Construction Engineering 21,300 

SUBTOTAL $233,900 
Contingency 35,100 

CONSTRUCTION COST TOTAL $269,000 

PROJECT COST TOTAL $300,000 
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IMPROVEMENTS FUNDING 

As a result of the Water System Rate Study prepared by Hibsman and 
Associates in 1984, the Town of Glendo increased its water use rate 
from SO.20 per 1,000 gallons to $9.15 minimum charge for the first 
2,000 gallons and $1.05 per 1,000 gallons in excess of 2,000 
gallons. This has resul ted in an excess of water revenue over 
expenditures each year of S15,000 to $20,000. The town has used 
these monies as a depreciation fund to make periodic improvements 
and to retire its water system debt. Included in Appendix G is a 
copy of the Town of Glendo Ordinance No. 137 (water use ordinance) 
and copies of the town's water fund expenditures and revenues from 
1987 to 1990. 

Since the distribution system improvements are not eligible for 
Wyoming Water Development Commission funding t they will not be 
addressed in this section. The Town of Glendo has applied for 
funding in the amount of $300,000 to the Wyoming Water Development 
Commission. If approved, the request will be granted as 67% grant 
monies and 33% loan monies at 4% annual interest. 

It is assumed that the Town of Glendo can pay approximately one
half of its depreciation fund monies for debt service. The town 
will need to borrow a maximum of $99,000 to complete the 
transmission main and telemetry improvements. Borrowing 599,000 
at 4% interest for 15 years will require an annual payment of 
$8,904.17. If the term is 20 years, the annual payment would be 
$7,284.60. Also included in Appendix G are amortization summaries 
for 10, 15 and 20 year loans. 
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MINUTE RECORD _1_7_, PAGE-1.lL STATE BOARD OF CONTROL ORDER RECORD NO. 36 
--' 

IN THE MATTER OF THE PETITION FOR CHANGE OF USE FROM DOMESTIC, 
STOCK, AND IRRIGATION TO GENERAL MUNICIPAL USE AND FOR CHANGE 
OF PLACE OF USE OF THE DOWNEY NO.1 WELL, STATEMENT OF CLAIM NO. 
U.W. 433 WITH A PRIORITY OF NOVEMBER 16, 1941. 
(UNADJUDICATED) 

PAGE £L Map filed: 0-4, p. 85 

DOCKET NUMBER I-U-89-3-5 
IN WATER DIVISION NUMBER ONE 

PETITIONER: TOWN OF GLENDO, ACTING THROUGH ITS MAYOR, MR. GLEN BLACKBURN, P. O. BOX 396, GLENDO, COUNTY OF 
PLATTE, STATE OF WYOMING 82213. 

This matter was considered by the State Board of Control at its regular meeting on May 10, 1990 with the 
following results: 

FINDINGS OF FACT 

1. THAT the petitioner is the owner of the Downey No. 1 Well, Statement of Claim No. u.w. 433, as evidenced 
by a Purchase Agreement from the Wyoming Highway Department dated August 19, 1971 and recorded in Book No. 156, page 
250 of the Platte County Clerk's Office. 

2. THAT the well involved is the Downey No. 1 Well, Statement of Claim No. U.W. 433, 225.0 gallons per minute 
for domestic and stock purposes and the irrigation of 60.0 acres with a priority of November 16, 1941. The irrigation 
is for the following described lands: 

Township 29 North, Range 68 West 
Section 20: NEtNEi 30.0 acres 

NWtNEt 18.0 
SWiNEt 2.5 
SEtNE! ~ 

Total 60.0 acres 

3. THAT by and through its petition the petitioner requested that they be allowed to change the use under the 
Downey No. 1 Well from domestic, stock, and irrigation to general municipal purposes within the Town of Glendo, more 
particularly described as follows: 

(continued on next page) 

Township 29 North, Range 68 West 
Section 4: SW!SWl 

SEtSWt 



STATE BOARD OF CONTROL ORDER RECORD NO. ~, PAGE ~ 

Township 29 
section 5: 
Section 8: 

section 9: 

North. Range 68 West (cont.l 
SElsEI 
NEiNEl 
SEiNEl 
NEiNWt 
NWiNWt 
SWtNWt 
SEtNWt 

4. THAT the petitioner stated that upon purchasing the well they constructed a pump house, transmission line, 
and storage tank -and began using water from the Downey No.1 Well for municipal purposes in the Town of Glendo. That 
meter records for the Downey No. 1 Well show that an average daily demand of approximately 42 gallons per minute was 
used with a peak demand of 225 gpm. 

5. THAT the petitioner also stated that they have relied upon and used the Downey No. 1 Well as its primary 
source of water for approximately the last 18 years. 

6. THAT accompanying the petition was a report prepared by Hibsman and Associates. This report contained 
information on historic use, affidavits supporting the use, and general information supporting the proposed change. 

7. THAT this petition was referred to a public hearing in accordance with section 41-3-104, W.S. 1977 at Glendo, 
Wyoming on the 10th day of April 1990, and conducted by the Superintendent of water Division No. One. 

8. THAT due and legal notice of the time and place of the hearing was given in all respects as required by law. 

9. THAT no protests were registered at the hearing or subsequent thereto. 

10. THAT the records of the State Engineer's Office show that the Downey No. 1 Well was completed in 1941 with 
an average artesian yield of 225 gallons per minute and was beneficially used as an artesian well in the years 1942, 
1943, and 1944 to irrigate 60 acres and for stock and domestic purposes. 

11. THAT sometime in the mid 1940s a reservoir known as the Downey Reservoir "was constructed just to the north 
of the Downey No. 1 Well, That this Downey Reservoir leaked and it was therefore necessary to permit water from the 
Downey No. 1 Well to flow on a year round basis into the reservoir to keep it full. 
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12. THAT the Downey Reservoir was supplied by the Downey No. 1 Well from the mid 1940s until 1971, the year when 
the Town of Glendo began using the water for general municipal purposes. This is evidenced by the numerous affidavits 
submitted by the petitioner. 

13. THAT the petitioner requested that they be allowed to change the use of the Downey No. 1 Well, statement 
of Claim No. u.w. 433 from domestic, stock, and irrigation to general municipal purposes for use within the Town of 
Glendo on a year round'basis at a rate not to exceed 225 gallons per minute. 

14. THAT the granting of this petition will not injure any other appropriators. 

15. THAT, based on a 42 gpm pumping rate, the Board determined that the petitioner would be pumping a total of 
68.0 acre-feet in anyone year. That this 68.0 acre-feet closely represents the historical draft from the aquifer. 

42 gallons per minute x 60 minutes 
2520 gallons per hour x 24 hours 
60,480 gallons per day x 365 days 
22,075,200 gallons 

(325,829 gallons per acre-foot) 

2520 gallons per hour 
60,480 gallons per day 
22,075,200 gallons per year 
68.0 acre-feet per year 

CONCLUSIONS OF LAW 

The State Board of Control has jurisdiction both to consider the petitioner's request for change of use and to 
prepare and promulgate the order hereinafter set forth disposing of said petition. 

The Findings of Fact contain the elements necessary to comply with Section 41-3-104, W.S. 1977, pertaining to 
change of use and change in place of use and the petition should be granted. 

Due and legal notice of the time and place of the hearing was given in all respects as required by law. 

ORDER 

IT IS HEREBY ORDERED THAT this petition be and the same is GRANTED without loss of priority and subject to the 
condition that the change shall not affect the rights of other appropriators in good standing at the time the change 
is made. 

--------' 
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IT IS FURTHER ORDERED THAT the petitioner be allowed to change the use of the water under Statement of Claim 
No. U.W. 433 from stock, domestic, and irrigation to general municipal purposes within the Town of Glendo, more 
particularly described as follows: 

Township 29 
Section 4: 

Section 5: 
Section 8: 

Section 9: 

North« Range 
SWISWI 
SEISWI 
SElsEI 
NEINEI 
SEINE! 
NEINW! 
NWINWt 
SWINWt 
SEINWt 

68 West 

AND THAT the petitioner be allowed to pump the well at a maximum rate of 225 gpm during the time of peak demands 
and that the water may be pumped on a year round basis not to exceed a maximum amount of 68.0 acre-feet in anyone 
year. 

AND THAT the records of the state Engineer be so noted of this change. 

DONE AT CHEYENNE, COUNTY OF LARAMIE, STATE OF WYOMING, THIS 10TH DAY OF MAY, 1990. 

STATE BOARD OF CONTROL 

ATTEST: 

4, 1990 
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4. 1 DESCRIPTION 

CHAPTER 4 
DOWNEY WELL NO. 1 

Downey Well No.1 is a flowing artesian well. Shut in pressure shown 
on engineering plans dated May 1971 is 30 pounds per square inch (psi). 
Shut in pressure measured September 12, 1983 was at least 22.5 psi as 
described under the analysis of the test data. 

It ; s not known whether the di fference in pressure between May 1971 
and September 1983 ref1 ects along term gradual dep 1 et i on of aqui fer 
pressure due to use of the Downey Well for water supply purposes or if,the 
di fference is the resul t of other factors such as peak use, interference 
from summertime pumping of a nearby irrigaton well, periodic fluctuation in 
aquifer pressures related to fluctuations in long-term recharge, or even 
di fferences in determi ni ng pressure at each time. The di fference in ob
served aquifer pressure between 1977 and 1983 indicates that maintenance of 
a record of sh~t in pressures on a semi-annual basis or more frequently is 
des i rab 1 e in order to detect long term dec 1 i nes in aqui fer pressure that 
would reduce the yield of the Downey Well No.1. 

The surface casing of the Downey Well No. 1 consists of six inch 
diameter steel pipe. Other construction details including the depth of the 
well are not known. Other nearby flowing artesian water wells are about 
400 to 500 feet deep and produce from the so-called Converse sand, a wide
spread sandstone unit in the upper part of the Hartville Formation. It is 
presumed the Downey Well No. 1 is completed at a depth similar to the other 
nearby wells in the Converse sand. 

4.2 YIELD TEST 

A test of the yield of the Downey Well No. 1 was conducted on 
September 12, 1983 for the purpose of determining the long term dependable 
yield available for water supply for the Town of Glendo. The nature of the 
yield testing was necessarily influenced by the fact that the well was in 
operation for use by the Town. The length of the testing period during 
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which the well was not available to provide water to the Town was governed 
by the water available in the storage reservoirs and the desire to maintain 
a prudent level of storage. Therefore, the yield testing procedures were 
conducted in the shortest time possible consistent with obtaining valid 
test results. 

The discharge plumbing on the well was modified to pump water directly 
to the atmosphere with a di scharge head approximately 2.5 feet above the 
pump outlet. The discharge plumbing was equipped with a valve so that the 
discharge rate could be regulated. Discharge rates were measured volume
trically by means of a calibrated container and a stop watch. The testing 
procedures consisted of (1) a shut in test· to measure aqui fer artes ian 
pressure, (2) an artesian flow test of yield, and (3) a pumping test of 
yield. Information regarding the sequence of test events is summarized on 
Table 1. 

The total duration of artesian flow yield testing was 13 minutes and 
203 minutes for pumping yield tests. All artesian flow tests were con
ducted through the pump impellers. Final artesian flow pressures at 120 
GPM were 16.5 psi indicating that the pump impellers were restricting the 
artesian flow rate. The total loss in production time for the Downey Well 
No. 1 during the testing, including shut in tests of pressure, was six 
hours and nine minutes. 

4.3 ANALYSIS 

Analysis of the test data includes determination of static conditions, 
calculation of aquifer parameters such as the transmissivity and storage 
coefficient, and determination of specific capacity values to be used in 
projecting future well yields. 

4.3.1 Static Conditons 

As shown on Table 1, the first part of the testing procedure consisted 
of a shut in test of artesian pressure. The shut in test lasted for about 
96 minutes. Data from the shut in test are shown on Table 2. 
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Table 1: Sequence of Test Events 

1. Shut in recovery test: 
Duration - 1 hour 36 minutes 
Initial shut in pressure - 17.0 psi 
Final shut in pressure - 22.5 psi 

2. Artesian flow yield test: 

Flow Initial 
Rate Duration Pressure 

(GPM) (Minutes) (psi) 

36.4 5 21. 50 
85.7 3 19.25 

120.00 5 17.25 
Shut In 3 19.50 

3. Pumping yield test: 

Pumping Initial 
Rate Duration Pressure 

(GPM) (Minutes) (psi) 

100.0 10 19.00 
240.0 158 12.00 
171.4 8 7.60 
120.0 8 11.50 
60.0 9 14.00 
32.4 10 17.00 

Shut In 15 19.00 
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Final 
Pressure 
(psi) 

21.25 
19.00 
16.50 
21.50 

Final 
Pressure 
(psi) 

16.75 
4.75 
8.25 

12.40 
16.10 
18.25 
21.00 



Table 2: Shut in Test Data 

Clock Elapsed Pressure.!/ Head~/ 
Time Time Psi~ ~Feet~ Remarks 

1400 13.50 31. 15 Pumping 
1407 14.00 32.21 Pumping 
1410 Pump Off 
1410:15 0.25 17.00 39.23 Shut In 
1410:45 0.75 18.00 41.54 
1411:15 1.25 18.50 42.69 
1412:04 2.07 19.00 43.85 
1413:40 3.67 19.50 45.00 
1415:30 5.50 20.00 46.15 
1418:20 8.33 20.50 47.31 
1425:54 15.90 21.00 48.46 
1434:11 24. 18 21.50 49.62 
1441. 00 31.00 21.75 50.19 
1456:25 46.42 22.00 50.77 
1513:45 63.75 22.25 51.35 
1546:20 96.33 22.50 51. 92 

Pressure observed on gage on well head. 11 
~/ Head represents height water would rise above land surface at well 

head under static conditions at 0.4333 psi = 1.0 ft. head. 
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The purpose of the shut in test was to determine the pressure in the 
aquifer under static conditions. As shown on Table 2, static conditions 
were not obtained during the shut in test due to the limited period of time 
available during which shut in recovery of pressure could be observed. A 
logarithmic plot of observed head versus time is shown on Figure 3 based on 
the data presented on Table 2. The pressure-time plot is a recovery curve 
that depicts the rate and trend of shut in pressure recovery. Projection 
of the curve past the 96 minute test duration provides an estimated static 
pressure of 25.1 psi at 167 hours (58 feet of pressure based on Figure 3). 

The observed pressure of 22.5 psi at the 'end of the 96 minute shut in 
test (Table 2) is less than the projected static pressure of 25.1 psi 
(Figure 3). Conversion of the 22.5 psi and 25.1 psi values to head above 
land surface provides values of 51.9 and 58.0 feet, respectively. Assuming 
a minimum well depth of 400 feet, comparison of the absolute head at 96 
minutes and at 167 hours (451.9/458) indicates that the observed pressure 
of 22.5 psi at 96 minutes represents recovery to 98.7 percent of projected 
static conditions. Therefore, the observed pressure of 22.5 psi (51.9 feet 
of head above land surface) is used throughout this report as a practical 
approximation of static head conditions. The observed value of 22.5 psi is 
selected in favor of the projected value of 25.1 psi for use as a static 
level in order that projected yield calculations for artesian flow based on 
artesian head available above land surface will be conservatively pessi
mistic. 

4.3.2 Aquifer Parameters 

Pumping test data provides the basis for calculating the aquifer 
parameters of transmissivity and storativity (storage coefficient). Trans· 
missivity and storativity are aquifer parameters used in predicting the 
long-term response of aquifer pressure and well yields to pumping stress. 
Transmi ss i vi ty is defi ned as the rate of flow of water at the preva i 1 i ng 
temperature through a vertical strip of aquifer one unit wide, extending 
the full saturated thickness of the aquifer, under a unit hydraulic grad
ient and is expressed in terms of gallons per minute per foot (GPM/ft). 
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Storativity or storage coefficient is defined as the volume of water that 
an aquifer releases from, or takes into, storage per unit surface area of 
aquifer, per unit change in potentiometric head (aquifer pressure) because 
of expani son of the water and e 1 ast i c compress i on of the aqui fer rock 
materials and is expressed as a dimensionless coefficient. 

Aqui fer parameters are cal cul ated here; n based on the methods of 
Birsoy and Summers (1980)~/ for evaluating step tests and intermittent 
pumping data. Data from the stepped rate tests is presented on Table 3 in 
the format used for constructing graph; c plots for sol ut i on of transmi s
sivity and storativity. Pumping rates of 100 GPM and 240 GPM are used in 
the ana 1ys is. the pumpi ng rate of 100 GPM was increased to 240 GPM after 
only 10 minutes of pumping when field observations of the rate of drawdown 
i ndi cated that testing duration at several stepped rates i ntermedi ate to 
the maximum rate of 240 GPM would require a longer period of time than 
desired for completion of the testing. 

The graphic plot of the data presented on Table 3 is shown on Figure 4 

w; th an accompany; ng sol uti on for the aqu; fer parameters. The so 1 ut; on 
provides a transmissivity value of 8,123 GPO/ft. The calculated storage 
coefficient of 0.0135 (Figure 4) is based on an assumed effective well 
radius of 3.0 inches. It should be noted that the methodology used herein 
to calculate transmissivity is based on the Cooper and Jacob (1946)1/ 

modified nonequilibrium equation or so called "straight 1ine ll solution. The 
straight line solution assumes that for large values of time or at a small 
value of distance to the drawdown observations the nonequilibrium curve of 
Theis (1935)~1 can be represented by a straight line. The validity of this 
assumption and thereby the "applicability of the straight line solution can 

51 

Birsoy. Y.K., and Summers, W.K., 1980, Determination of aquifer para
meters from step tests and intermittent pumping data: Groundwater, v. 
18, no. 2, pp. 137-146. 
Cooper, and C. E. Jacob, 1946, A general ized . graphical method for 
evaluating formation constants and summarizing well field history: 
Trans. Amer. Geophys. Unon, vol. 27, pp. 526-534. 
Theis. C.V., 1935, The relation between the lowering of the piezo
metric surface and the rate and ~uration of discharge of a well using 
groundwater storage; Trans. Amer. Geophys. Unon, vol. 2, pp. 519-524. 
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Table 3: Pumping test data. 

Step 1 
Q1 = 100 GPH SWL = 51.92 ft. (22.5 psi) 
tl = 0.0 min til = 10.0 min 

Clock Elapsed Observed Observed Adjustment Adjusted slQ 
Time Time Processing Drawdown Factor Time 

~Hinutes~ ~Qs;~ ~Feeq ~B~q~ ~Minutes~ ~ft/GPM 

1636 a (22.S) CO} 0 0 
1636:30 0.50 19.00 8.08 a .50 0.081 
1638 2.00 18.00 10.38 0 2.00 0.104 
1639 3.00 17.75 10.96 0 3.00 0.110 
1640 4.00 17.50 11. 54 0 4.00 0.115 
1641 5.00 17.25 12.12 0 5.00 O. 121 
1642 6.00 17.20 12.23 0 6.00 0.172 
1644 8.00 17.00 12.69 0 8.00 0.127 
1645 9.00 16.90 12.92 0 9.00 0.129 
1646 10.00 16.75 16.7S 0 10.00 0.133 

Step 2 
Q1 = 100 G~M Q = 240 GPM 
tl = 0.0 mln t 2

l = 10.0 min 

Clock Elapsed Observed Observed Adjustment Adjusted slQ 
Time Time Processing Drawdown Factor Time 

'Hinutes~ ~~sq 'Feet} ~B~t22 ~Mfnutes2 ~ft/GPM2 

1646;03 10.05 12.00 24.23 9.11 0.46 0.101 
1648:40 12.67 9.00 31. 15 1. 91 5. 11 0.130 
1649 13.00 8.75 31. 73 1. 84 5.53 0.132 
1650:30 14.50 8.50 32.31 1. 63 7.33 0.135 
1651 15.00 8.25 32.88 1. 58 7.90 0.137 
1652 16.00 8.25 32.88 1. 50 9.03 0.137 
1653 17.00 8.00 33.46 1. 45 10. 13 0.139 
1654 18.00 7.75 34.04 1. 40 11.22 O. 142 
1655 19.00 7.60 34.38 1. 37 12.29 O. 143 
1656 20.00 7.50 34.62 1. 33 13.35 O. 144 
1700 24.00 7.25 35. 19 1. 25 17.53 0.147 
1702: 30 26.50 7.00 35.77 1. 22 20.10 0.149 
1706 30.00 6.80 36.23 1. 18 23.68 0.151 
1711 35.00 6.50 36.92 1. 15 28.76 0.154 
1716 40.00 6.25 37.50 1. 13 33.82 0.156 
1721 45.00 6.15 37.73 1. 11 38.86 0.157 
1726 50.00 5. 75 38.65 1. 10 43.90 O. 161 
1736 60.00 5. 70 38.77 1. 08 53.95 0.162 
1746 70.00 5.50 39.23 1. 07 63.98 0.163 
1756 80.00 5.50 39.23 1. 06 74.01 O. 163 
1806 90.00 5.20 39.92 1. 05 84.02 0.166 
1816 100.00 5.10 40.15 1. 04 94.04 O. 167 
1825 109.00 5.00 40.38 1. 04 103.05 0.168 
1920 164.00 4.75 40.96 1. 03 158.09 0.171 
1924 168.00 

Q = Discharge rate 5 = Orawdwown SWl = Static Water level 
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be tested by calculating the value of the integration constant, u, for any 
given solution. 

The calculated aquifer parameters of T = 8,123 GPD/ft and S = 0.0135 
should provide conservatively large predictions of aquifer drawdown and 
estimated reductions in water well yield during long-term groundwater 
withdrawals. The basis for this conclusion is the presence of a positive 
boundary condition late in the 240 GPM pumping test as shown on Figure 4. 
The positive boundary condition may be indicative of an actual hydrologic 
boundary such as recharge or increased transmissivity in an anisotropic 
aquifer or it may reflect a leaky artesian system. The positive boundary 
condition results in a decrease in the rate of drawdown as the duration of 
groundwater withdrawal time increases. Thus, the use of the transmissivity 
value of 8,123 GPD/ft based on conditions prior to the onset of the boun
dary or leaky system effect in the data (Figure 4) will result in conser
vatively large predictions of drawdown at the Downey Well No.1. 

4.3.3 Specific Capacity and Yield 

Well yield or capacity is discharge volume per unit time and is com
monly expressed in gallons per minute (GPM). In order to compare the 
potential yield of one well to another or to compare changes in potential 
yi e 1 d from the same we 11 at di fferent times, it is necessary to express 
well capacity in relation to some constant standard. The conventionally 
accepted standard of comparison is unit drawdown or uspecific capacity. II 
The theoretical specific capacity of a well is related to the abbreviated 
nonequalibrium equation as follows: 

Q = T 
s 264 log (Tt/l.87r2S)6.5 

where Q = well discharge, PGM 
s = drawdown, ft 
T = Transmissivity, GPD/ft 
r = effective well radius, ft 
S = the storat;vity 
t = time, min. since pumping started 
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Examination of Equation 1 shows that specific capacity Q/s, is direct

ly proportional to T, and inversely proportional to log t, log l/r2, and 

log liS. Clearly, large changes in t, r, and 5 cause small changes in 

specific capacity whereas large changes in T ·cause correspondingly large 

changes in specific capacity. Therefore, if groundwater withdrawals due to 

pumpi ng over along peri od of time cause groundwater 1 eve ls or artes ian 

pressure to decline significantly, T will be reduced accordingly with a 

commensurate reduction in well specific capacity and yield. The specific 

capaci ty of a heavi 1y pumped well may decrease over the long term due to 

these factors. It is for these reasons that evaluation of the presept and 

predicted future specific capacity of the Downey Well No. 1 is the key to 

predicting long-term reliable yield from the well. 

Observations of specific capacity for the Downey Well No. 1 were 

conducted for both artes i an flow di scharge and pump; ng di scharge cond;

tions. Specific capacity data for artesian flow is shown on Table 5 and 

Table 6 shows specific capacity data for the pumping tests. 

As shown on Tables 1 and 6, the stepped rate tests were conducted 

initially at the highest rate of pumping, 240 GPM, in order to produce 

maximum stress on the aquifer in the shortest possible time. At the end of 

the 240 GPM test, when field data indicated that conditions necessary for a 

constant yield test had been satisfied, several short duration stepped rate 

tests were conducted at discharge rates of 171.4 GPM, 120 GPM, 60 GPM, and 

32.4 GPM to provide data for plotting of a specific capacity curve. 

Because the stepped rate tests were conducted at progressively smaller 

rates, water levels were recovering and it was necessary to determine an 

approximate stable water level (or observed drawdown) for each pumping 

rate. Curves of drawdown versus time for each pump; ng rate are shown on 

Figure 5. The curves shown on Figure 5 demonstrate that drawdown, i. e. 

specific capacity, was essentially stabilized prior to the initiation of 

each successive reduction in pumping rate. In addition, the data presented 

on Figure 5 indicates that the correct position of the specific capacity 

curve through the pumping test data plotted on Figure 6 is through the last 
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Table 5: Specific capacity data for Downey Well No.1 under artesian 
flow. Static water level assumed to be 51.92 feet above land 
surface or 22.5 psi. 

Clock Observed Observed Discharge Specific Remarks 
Time Pressure Drawdown Rate Capacity 

(psi) (Feet) (GPM) (GPM/ft) 

1546 22.50 0 0 Shut ;n pressure 
1615 Begin Test 
1616 21.50 2.31 36.4 15.8 
1618 21.50 2.31 36.4 15.8 
1919.30 21. 25 2.88 36.4 12.6 
1620 Increase Rate 
1621 19.25 7.50 85.7 11.4 
1622:30 19.00 8.08 85.7 10.6 
1623 Increase Rate 
1624 17.25 12.12 120 9.9 
1625 17.00 12.69 120 9.5 
1625:30 Increase Rate 
1627 16.50 13.85 120 8.7 Maximum Flow 
1628 Close Valve 
1628:05 19.5 Shut In 
1631 21. 5 Shut In 

4-12 



Table 6: Specific capacity data for Downey Well No. 1 under pumping. 
Static water level assumed to be 51.92 1eet above land surface or 
22.5 psi. 

Clock Observed Observed Discharge Specific Remarks 
Ti ... Pressure Orawdown Rate Capacity 
~ .J!!!!L !GPMl (GPM/ft ) 

1631 20.00 Open Valve 
1636:30 19.00 Pump on; -full 
flow 
1631 100 First Flow Mus. 
1638 18.00 10.38 100 9.6 
1639 17.75 10.96 100 9.1 
1640 17.50 11. 54 100 8.7 
1641 17.25 12.12 100 8.3 
1642 17.20 12.23 100 8.2 
1644 17.00 12.69 100 7.9 
1645 16.90 12.92 100 7.7 
1646 16.75 13.27 100 7.5 Increase Flow 
1646:03 12.00 24.23 240 9.9 Casing Storage 
Effects 
1648:40 9.00 31. IS 240 7.7 
1649 8.7S 31. 73 240 7.6 
1650:30 8.50 32.31 240 7.4 
1651 8.25 32.88 240 7.3 
1652 8.25 32.88 240 7.3 
1653 8.00 33.46 240 7.2 
1654 7.75 34.04 240 7. 1 
1655 7.60 34.38 240 7.0 
1656 7.50 34.62 240 6.9 
1700 7.25 35.19 240 6.8 
1702:30 7.00 35.77 240 6.7 
1706 6.80 36.23 240 6.6 
1711 6.50 36.92 240 6.5 
1716 6.25 37.50 240 6.4 
1721 6.15 37.73 240 6.4 
1726 5.75 
1736 5.70 38.65 240 6.2 
1746 5.50 39.23 240 6.1 
1756 5.50 39.23 240 6.1 
1806 5.20 39.92 240 6.0 
1816 5.10 40.15 240 6.0 
1825 5.00 40.38 240 5.9 
1920 4.75 40.96 240 5.9 
1924:30 Decrease Rate 
1925:30 7.00 35.77 171.4 4.8 
1927 7.60 34.38 171.4 5.0 
1928:30 8.00 33.46 171. 4 5.1 
1934 8.25 32.88 171. 44 5.2 
1934: 10 Decrease Rate 
1934:20 10.00 28.85 120 4.2 
1937 11. SO 25.38 120 4.7 
1939:30 12.00 24.23 120 5.0 
1942 12.25 23.65 120 5.1 
1944 12.40 23.31 120 5.1 
1944:30 Decrease Rate 
1945 14.00 19.62 60 3. , 
1946:30 15.00 17.31 60 3.S 
1948 15.40 16.38 60 3.7 
1950 15.75 15.58 60 4. 1 
19S4:30 Decrease Rate 
1955 17.00 12.69 32.4 2.6 
1956:30 17.50 11.54 32.4 2.8 
1958 17.75 10.96 32.4 3.0 
2000 18.00 10.38 32.4 3.1 
2004 18.25 9.81 32.4 3.3 
2005 Close Valve, 
Shut In 
2009:30 20.00 Shut In 
2017: 30 20.60 Shut In 
2019 Resume Municipal 

2020 21.00 
Pumping 

_._-----------
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drawdown observation for each pumping rate. The specific capacity curve 
labeled Q/s = 6.7 gpm represents the curve drawn through the decreasing 
stepped rate data (Figure 6). 

The specific capacity curve of Q/s = 6.7 GPM/ft for the decreasing 
stepped rate test does not project back through the or; gi n of the graph 
(Figure 6) as anticipated where s = 0 and Q = O. The reason for the approx
i mate 1 y fi ve feet of drawdown at the Q = 0 intercept on Figure 6 is the 
combined head losses caused by about 2.5 feet of elevation difference 
between the discharge pipe outlet and the pump outlet and friction losses 
in a number of elbows, belled reducers, pipes, and valves between the pump 
and the discharge pipe outlet. 

As shown on Table 6, the final specific capacity at the 240 gpm rate 
was 5.9 GPM/ft after 2.8 hours of pumping. A specific capacity curve for 
5.9 GPM/ft is plotted on Figure 6 with the Q = 0 intercept shifted to match 
the five feet of head loss inherent in' the discharge piping. The Q/s = 5.9 
GPM/ft. curve plots well within the limits of the decreasing stepped rate 
data on Figure 6. However, the difference between specific capacity of 5.9 
GPM/ft observed at the end of the 240 gpm test and the specific capacity of 
6.7 GPM/ft for the decreasing stepped rate tests shows that although the 
duration of the pumping test was long enough to calculate a val,id trans
missivity value, and the rate of drawdown was stable, drawdown had not 
approached a maximum value for the 240 GPM rate. Therefore, the specific 
capacity values calculated from the pumping test data and shown on Table 6 
and Figure 6 are transient values. Continued long-term pumping would 
result in a progressive decrease in the specific capacity until some final 
stable value of specific capacity less than 5.8 GPM/ft. was obtained. 

I f a reasonab 1 eli fe for the Downey Water We 11 is as s umed to be an 
additional 20 years, it can be demonstrated that the predicted specific 
capacity of the well at the end of 20 years will be 3.0 GPM/ft for any 
pumping capacity, The predicted specific capacity is based on the values 
of T = 8,123 GPO/ft and S = 0.0135 and predicted drawdown at the end of 20 
years of pumping as calculated from the Theis nonequilibrium equation. 
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Increasing the anticipated well life to 50 years of pumping results in a 
predicted specific capacity of 2.9 GPM/ft. Thus, a value of Q/s = 3.0 
GPM/ft is reasonably near the specific capacity that might be expected 
after long-term pumping of the Downey Well No.1. 

A specific capacity curve for Q/s = 3.0 GPM/ft is shown on Figure 6, 
corrected for friction losses in the discharge piping. The projected 
specific capacity value of 3.0 GPM/ft after 20 years is a conservatively 
small estimate for two reasons: (1) use of the Theis nonequi1ibrium equa
tion to predict drawdown and associated specific capacity usually produces 
predicted drawdown greater than that observed in nature and (2) the value 
of T = 8,123 GPD/ft used in the prediction does not take into account the 
onset of a positive boundary condition observed late in the pumping test. 
These factors suggest that the actual specific capacity of the well after 
20 years of continuous use will be greater than 3.0 GPM/ft. 

Based on the data presented herein, a family of specific capacity 
curves could be presented on Figure 6 for periods of continuous pumping use 
ranging from the present to 20 years or more into the future. The values 
of speci fi c capaci ty for di screte durations of continuous pumpi ng use of 
the Downey Well No.1 are shown on Table 7. 

The utility of knowing the long-term specific capacity of the well may 
be demonstrated by several examples. In example 1, the shut in pressure of 
the Downey Well is assumed to be the 22.5 psi observed during the 96 minute 
shut in test. The 22.5 ps i shut in pressure ; s equi va 1 ent to a static 
water level 51.9 feet above the land surface. Thus the reliable long-term 
continuous yield that may be depended upon from the well solely from arte
sian flow to a booster pump is 3.0 GPM/ft x 51.9 ft = 155.7 GPM. Rates of 
yield exceeding 155.7 GPM would require installation of a submersible or 
turbine pump into the well to augment artesian flow. 

In example 2, it is desired to obtain a long-term reliable yield of 
300 GPM from the Downey Well No. 1 under the same conditions described in 
example 1. A discharge rate of 300 GPM with a specific capacity of 3.0 
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Table 7: Predicted specific capacities (Q/s) for the Downey Well 
No. 2 after specified durations of continuous pumping withdrawal 
at any rate of pumping. 

Duration of 
Continuous Pumping 

(Years) 

0.25 
0.50 
0.75 
1 
2 
3 
5 

10 
15 
20 
50 
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Specific Capacity 
<gpm/ft) 

3.66 
3.53 
3.46 
3.41 
3.30 
3.24 
3.17 
3.07 
3.02 
2.98 
2.87 



gpm/ft would require 100 feet of drawdown. The static water level is 51.9 

feet above land surface so a pump inlet would have to be set a depth of 48 
feet (100ft-52ft) below land surface plus pump inlet submergence require
ments to re 1 i ab 1 y pump 300 GPM from the we 11 on a continuous long-term 

basis. 

In example 3, it is desired to pump at a rate of 150 gpm for 12 hours 
each day and not pump duri ng the rema i ni ng 12 hours of each day. The 
static water level and specific capacity are the same as in example f and 
2. The average pumping rate for each day is 75 GPM (12 hours/24 hours x 
150 GPM). The average pumping rate requires a long-term average drawdown of 
75 GPMI 3.0 GPM/ft or 25 feet. Since static water level ;s 51.9 feet above 
land surface, the long-term average yield of 75 GPM can easily be satisfied 
by artesian flow. Similarly, the maximum instantaneous drawdown required 
to provide a yield of 150 GPM during each 12 hour period is 150 GPM/:3.0 
GPM/ft or 50 ft. Thus, the artesian head of 51.9 feet above land surface 
is adequate to satisfy the 150 GPM peak demand by artesian flow without 
installing a pump into the well casing below land surface. 

4.3.40rawdown 

Drawdown is the change in groundwater levels (artesian pressure) 
induced by wi thdrawa 1 of groundwater from the aqu i fer. Drawdown is ob
served as the change in water levels in a well resulting from pumping of 
the well or pumping of a nearby well. Drawdown may be predicted where the 
aquifer parameters of transmissivity and storativity are known and the 
effective well radius is know~ by using the following equations: 

and 

s = l14.6Q W(u) 
T 

Equation 2 

U 
- 2693r2S Equation 3 
- ft 

where W(u) = 0.577216 - 1n u + u - u2 + u3 - u4 + 
2:2! 3:3! 4:4! 

and s = drawdown, ft 
Q = well discharge, GPM 
T = transmissivity, GPO/ft 
r = distance from pumping well to observation well or 

effective radius of pumped well (single well test), ft 
S = the storativity, dimensionless 
t = time, minutes since pumping started 
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Equations 2 and 3 are algebraic expressions of the Theis nonequilibrium 
equation and are the basis for the specific capacity predictions shown on 
Figure 6 and Table 7. 

Drawdown caused by pumping of the Downey Well No. 1 is of particular 
interest because of the advantages of operating the well as an artesian 
well, if possible, rather than installing new pumping equipment in the 
well. The drawdown available for well yield strictly by artesian flow is 
simply the height that artesian pressure is attempting to push water above 
the land surface, i.e., 51.9 feet as provided by the 22.5 psi shut in 

pressure. 

Table 8 shows the calculated duration of pumping required at various 
discharge rates to cause drawdown approximately equal to the 51.9 feet of 
head available for artesian flow at the land surface. The time required to 
deplete the head available for artesian flow at the land surface was cal
culated using Equations 2 and 3 and an assumed effective well radius of 
0.25 feet, transmissivity equal to 8,123 GPD/ft, and storativity equal to 
0.0135. 

In view of the conservative assumptions used in predicting the draw
down at the Downey Well No.1, the pumping durations required to deplete 
the flow of water from the well at the land surface as shown in Table 8 are 
probably less than actual pumping requirements. However, the calculations 
used to produce Table 8 are based on a number of assumptions including the 
following: 

1. Re 1 ease of water from storage in the aqui fer is; nstantaneous 
with change in head. 

2. There is no recharge to the aqui fer system duri ng the pumpi ng 
period. 

3. There is no change in the aquifer pressure or groundwater levels 
due to external effects, such as pumping of other wells. 
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4. The effective radius of the Downey Well No.1 is the same as the 

casing radius of 0.25 feet. 

The probabi 1 i ty of dey; at ions from the foregoi ng assumptions i nter

jects uncertainty into the predictions shown on Table 8. The data pre

sented on Table 8 should be regarded as an estimate only. 

4.3.5 Interference Effects 

Pumping of other wells near to the Downey Well No. 1 will add to the 
drawdown of the artesian pressure. The cumulative effect of drawdown from 
two or more wells is referred to as interference effects. The Downey Well 

No. 1 is located near an irrigation well penetrating the same aquifer and 
is subject to interference effects. 

Engineering evaluation of water usage and projected water demands at 

the Town of Glendo, as presented in this report, indicates that daily water 

demands placed on the Downey Well No. 1 are about 110,000 GPO during peak 
demand periods or a little over 75 GPM. Demands drop off to 30,000 GPO or 

about 21 GPM during low use periods. Thus, a conservatively worst assump

tion would be that demands placed on the Downey Well No.1 average 75 GPM 
cont i nuous ly, 365 days per year, every year. Predi cted drawdown at the 

Downey Well No. 1 as the result of 20 years of continuous non-stop pumping 
at 75 GPM is 25.2 feet. 

An estimate of the interference effects of a nearby irrigation well 
can be made based on the following general assumption: 

1 . The i rri gat i on we 11 i rri gates 640 acres of crop wi th an annua 1 
consumptive use requirement of 30 inches. 

2. The irrigation season is 150 days and the project irrigation 

efficiency is 70 percent, thus the average well yield requirement 

is 461 GPM based on the 30 inch consumptive use requirement and 
assuming no effective precipitation. 
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Table 8: Predicted days of pumping withdrawal required to deplete artesian 
flow at land surface at specified rates of discharge. Artesian 
head initially available equal to 51.9 feet above land surface. 

Pumping PumEing Duration Predicted 
Rate Drawdown 
~GPM~ Days Years ~Feet2 

240 1. 55 51.9 
225 4.4 51. 9 
200 34 0.09 51.9 
180 255 0.70 51.9 
170 865 2.37 51. 9 
160 3,340 9. 15 51.9 
150 15,513 42.50 51. 9 
140 89,425 245.00 51. 9 
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3. The i rri gat i on well is 660 feet from the Downey Well No.1. 

The interference effects of an i rri gat i on well on the Downey We 11 No. 1 
based on the foregoing idealized assumptions are shown on Table 9. 

The data on Table 9 are not presented as representative of conditions 
existing at the Downey Well No.1. The hypothetical data on Table 9 serve 
only to show that the Downey Well No.1 is subject to interference effects 
and that under certain conditions of heavy irrigation well use, the capa
city of the Downey Well No. 1 could be reduced by interference effects. 
The fact that the demands projected for the Downey Well No. 1 will be much 
less than an average rate of 75 GPM suggests that interference effects will 
probably not impair the capability of the well to satisfy the Town's water 
demands solely by artesian flow. The data on Table 9 suggests that even 
duri ng peak demands for i rri gat i on water and town water supp ly, artes ian 
flow from the Downey Well No. 1 should be adequate for the town needs 
unless pumpage of the irrigation well is increased substantially beyond the 
assumptions presented herein. 

4.3.6 Findings 

The analysis of the test of the yield of the Downey Well No.1, as 
discussed in the preceding paragraphs, has resulted in the following con
clusions: 

1. The 1 ong-term re 1 i ab 1 e yj el d of the Downey We II No. 1 under 
artesian flow from the well head is 150 GPM. 

2. The long-term specific capacity of the Downey Well No. 1 is 3.0 
GPM/ft. 

3. The Downey Well No. 1 can reliably provide water supply equi
va 1 ent to an average continuous artes ian flow of 75 GPM, even 
subject to interference by a nearby irrigation well. 
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Table 9: Hypothetical example of interference effects from irrigation 
well located 660 feet from the Downey Well. 

IRRIGATION WELL DOWNEY WELL NO. 1 

Discharge Duration Drawdown11 Cum. Drawdown,gl Residual Pressure11 
~PGMl 

460 
460 
460 
460 
460 
460 
460 

1/ 
~I 

~I 

~da~sl ~Feet~ ~Feetl ~Qsil 

10 10. 1 35.3 7.2 
20 14.2 39.4 5.4 
30 16.7 41. 9 4.4 
60 21. 0 46.2 2.5 
90 23.6 48.8 1.4 

120 25.4 50.6 0.6 
150 26.9 52. 1 -0. 1 

Drawdown at Downey Well No.1 as caused by irrigation well. 
Cumulative drawdown in Downey Well No. 1 after 20 years of pumping 
Downey Well No. 1 continuously at 75 gpm. 
Artesian pressure remaining at land surface in Downey Well No.1. 
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4. Instantaneous artesian flow rates up to 150 GPM can be relied 
upon in general, however interference from a nearby i rri gat ion 
well may reduce maximum artesian flow yields below 150 GPM for 

short periods of time during some summer months, particularly if 

average long-term demands placed on the Downey Well No.1 exceed 

75 GPM. 

GLENDO/DO 
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ORDINANCE NO. 13 -, 
AN ORDINANCE AMENDING AND RE-ENACTING ORDIUANCE NO. 92 OF THE TOWN OF GLENDO, 'NYOMING 
~TADLISUING THE RULES AND REGULATIONS CONCERNING THE DISTRIBUTION AND SALE OF WATER 
FROM THE MUlUCIPAL WATER WORKS TO THE INHABITANTS OF THE TOWN OF GLENDO, WYOMING; 
DEFINING THE DUTIES OF THE COUNCIL; 
PROVIDING REGULATIONS FOR CONNECTIONS WITH THE WATER MAINS OF THE TOWN, INCLUDING 
TAP FEES; 
REQUIRING THE TOWN, AT ITS OVlN EXPENSE, TO INSTALL, MAINTAIN, At:D REPLACE WATER 
METERS AND SERVICE WATER LINES BET\'JEEN THE VfATER MAINS OF THE TOWN AND PROPERTY LIlES; 
PROVIDIUG FOR THE PLACING AND SEPARATION OF METERS AND INSPECTIONS THEREOF; 
LOCATION OF HYDRANTS; 
ESTABLISHING THE LIABILITY OF PROPERTY OWNERS, AS WELL AS THEIR TENANTS, FOR PAYVENTS 
FOR VlATER CHARGES; 
DEFINING THE DUTIES OF THE WATER COM:.fISSIONER; 
PROHIBITING WATER TAPS AHEAD OF METER; 
PROVIDItIG A MONTHLY CHARGE IN THE EVENT OF A METER FAILURE; 
ESTABLISHING WATER RATES AND 1mTHOD OF COLLECTION; 
PROVIDING THAT VIOLATIONS OF THE ORDINANCE CONSTITUTE A MISDEMEANOR AND PROVIDING A 
PENALTY THEREFORE: 

DE IT OrtDAlNED BY THE TOWN COUnCIL OF THE TOVIN OF GLENDO, WYOl.fINC: 

That Ordinance No. 92 of the Town of Glendo, WyomiI'lb be amended and re-enacted 
to read as follows: 

Section 1. PUBLIC POLICY. For the protection of the welfare, health and safety 
of the people of the Tovm of Glendo, Wyoming, it is hereby declared to be the public 
policy that the use of water should be regulated and uniform rates and charges leviec. 

Section 2. DUTIES OF THE COUNCIL. Th~ Town Council shall n~ke, alter, or amend 
~;uch rules and regulations as it shall deem necessary for the proper operation and 
Pl.'ott:c"tion of the vm.ter works system of the Tovm; shall appoint a wattlr comr.dssioner 
and shall fix rates for water charges and make regulations for the collection thereof. 

Section 3. DUTIES OF WATER Cm.f.IISSIONER. The Water Commissioner shall have super
vision over the water works of the Town from and including the source of supply and LO 

person shall in any way interfere or tamper with any part of such wa.ter works. It shall 
be the duty of the Water Commissioner or Town Clerk to bill each user for all water use:! 
and to collect all water accounts and penalties arising under this ordinance. 

:~(:ction ''to CONNECTIONS '.nTH WATER 1.:AINS AND TAP Fl!:E. All connections and taps onto 
or with any water main of the Town or the re6Ulation of any such connection or taps 
shall be done only by the Water Commissioner or under his direction and supervision, 
Each water user in the Town shall secure a permit which shall cover the items of trtp
ping thu main and the laying of service pipe to the water user's property line. The 
fee for securing said permit shall be the sum of $600.00 and shall be deposited into 
the Water Fund of the Town. 

~:ier.tion 5. ItlSTALLATION AIJD I.1A.INTENANCE OF SERVICE PIPES FRO!.1 WATER !,{AINS TO \'jATZ? 
U~.mR'n110PEnTY LINE. The Town shall, at lts expense, lnstall serv~lnes from the 
Town's water main to the water user's property line, provided that the length of the 
service line for any one water user shall not exceed sixty (60) feet, and shall furnish 
the necessary water valve therefore and shall furthermore provide all repairs and main
t~nance for said service lines and valves. 

In the event a user requires a line length greater than sixty (60) feet from the 
main, or a line size greater 'than 3/4", the user shall pay all additional costs of 
instllllation. 

Section 6. ?IETERS. All water delivered to any water user shull be measured by 
approved water meters. The Town shall, at its expense, purchase and install approved 
water meters on all nevI connections and shall maintain and repair all water meters now 
in u~e, and shall replace all present meters when replacement becomes nece~sary. Wuter 
meters shall, wherever possible, be installed on municipally-owned property and all 
water meters, wherever installed, shall remo.in the property of the Town. An approved 
water meter shall be defined to be a standard J/4-inch meter or the equivalent thereof. 
In the event that any water user requests the Town to install a larger meter, the user 
shall be required to pay the additional costs of installation. 



St:ction 7. SEPARATE l,iETERS. No more than one residence, apartment house, busi
nessjffio1)11e home, trailer house, or other establishment shall be connected to one met~r, 
pl'ovlduil thu\' euch mobile horne or trailer house park shall be considered a~ one unit anJ 
only ant! meter shall be required., 

Section 8. METER INSPECTION. V/hen deemed advisable, water meters shall be inspeck!:.: 
by the Water commissIoner, and no person shall tamper with any water meter. If, in the 
opinion of the Water Commissioner, any meter has been tampered with, the quantity of wate:
delivered during the month said meter failed to reGIster correctly by reason of :Jt'i.id 
t'-LlllP'::l'ir1t:, or 1'01' which no reading was obtained, shall be established by the '''ia t.t}l' Com
iilisGioner and paid for as hereinafter provided. 

Section 9. TAPS AHEAD OF METERS. No taps or pipes shall be connected with any water 
main ahead of any meter, and In the event any pipe is connected with said water main ahead 
of any meter so that the water drawn by said tap or pipe is not metered, then the Water 
Com:nissioner is authorized, in addition to other penalties provided for herein, to rel:1ove 
~~y such tap or pipe at the expense of the owner. 

Section 18. RIGHT OF' ACCESS. The i'later Commissioner, meter reader, Ccd.et' of Police, 
;olice officers, and all other officers and inspectors of the Town shall have free access 
at all reasonable hours to en~er ar~ premises where water is used for the purpose of ~8-
certaining any violation of the provisions of this ordinance, and to read or inspect 
meters. 

Section 11. RATES. Each water user shall pay to the Town of Glendo the followinz 
wonthly rates and charges for water used: 

(a) Each single family residence or one fumily unit; 
(b) Each mobile home or trailer houoe owner or tenant for each mobile home or 

trailer house not parked in a mObile home or trailer house park; 
(c) £&ch mobile home or trailer house park operator, or mobile home or trailer 

house park tenant or ovnner, for eaoh ~obile home or trailer house parked in 
u mobile home or trailer house park for a period in excess of thirty ()O) 
Jays; 

(d) Each self-service laundry I Laundromat, Washaterin, or other faciE ty open 
to the public fOl' the purpose of laW1dering; 

(e) Each business other than those specifically provided for herein: 

A minimum charge for the first 2,000 gallons-------$9.l5 
All in excess of 2,000 gallons--------per 1,000----$1.05 

Section 12. PATIJENT OF WATER CHARGES. All charges for water shall be due and pay
able monthly, and must be paid within ten (10) days after the date of billine thereof, 
and if not paid Vii thin sai d ten (10) days, it is hereby made the duty of' the '!In tt::r Com
missioner to terminate service upon civing the user five (5) days wri t ten notice that 
wat~r service will be terminated and service shall not be renewed except by order of 
the \Vater Commissioner, and then only v/hen the water charges due the Town are paid, 
together with a service charge of $10.00. 

Section 13. RESPONSIBILITY FOR PAYMENT. Every owner, lessee, tenant, or occupant 
of the preiiiises on which water is used shall be liable to the Town for the payment of all 
fees for water used on the premises. 

Section lIT. UJNTHLY CHA.;'GE FOR ~JETER FAILlffiE. In the event that any water meter 
shall~ound to be defective, the nmount of water used shall be established by the 
',';ater Comrnissioner and paid for as herein provided. 

Section 15. HYDRANTS. No hydrants except those for public drinking- purposes and 
firt: hydrants shall be located within the limits of any street or sidewalk. No unauthor
ized person shall in any manner tamper with, deface, or injure any fire hydrant, nor 
shall the same be obstructed by any person in any manner so that free access to such hy
drant cannot be readily had at any time. 



Section 16. PURCHASE OF WATER BY OTHER USERS. Commercial users may purchase 
water, to be metered through a portable meter attached to a fire hydrant. The fol
lowing rate and charges shall apply: 

(a) A meter deposit will be made in the amount of $500.00, to be refunded 
upon return of the meter and approval of it's satisfactory condition 
by the Water Commissioner or his authorized agent; 

(b) An access fee of ~lO.OO per day will be charged to use the meter and 
hosej 

( c) Purchase cos·t, per 1,000 gallons------------------$2. 7;. 

Section 17. PENALTIES. Any person or persons violating a.ny of the prov~s:l.ons 
of this ordiance shall be deemed guilty of a misdemenaor and, upon conviction there
of, shall be fined not less than TWENTY-FIVE OOLL.AR.S (:P25 .00) nor more than Tl,'}O 
HUNDRED DOLLARS ($200.00), and shall be liable and responsible for any da~age or 
injury that may recul~ to others or to the Town as a result of their acts. 

Passed and approved on first reading this ,5vh day of d-ip:t;IJ'::t'k ,1984. 

Passed and approved on second reading this &",-4 day of \·di,,f«nJ.,.j..; , 1984. 

Passed and approved on third reading and final passage this 3(~ day of 

ATTEST: 

CERTIFICATE 

STATE OF WYOl-,IING 
COUNTY OF PLATTE 5S 
TO\'lH OF GLENDO 

This is to certify that I, Barbara E. Cundall, Town Clerk of the Town 
of Glendo, Wyoming, purauant to Order of the Mayor and Council of the 
Town of Glendo, Wyoming, did post three copies of the foref;oinf' Ordin
ance rIo. 137 in three public places in the Town of Glendo, on the'" th 
day of Octoper, 1984, in the followinG locations: 
Glendo Tmm Hall 
Gle:ndo Town & Country Market 
Glendo Post Office 

Clerk/Treasurer 



-
,'~:~!.~:':"~~~ 

~';;';;;:;'~~~~;:!:;:~:;;;:,~;,~:;;": ~'''''''''"T~7 
' .. ~ .'}''; 

.~':'~~'-"'t!""'~~-~--:.:.....;,!,,~~ 

~~ /;'....::.::.,~,..,. Z?~ ", iC <:.L ____ .... ·~-- .... 4 ... -.-....... ' __ • __ -,,;_ 

/-"?-:·}..: .... :.:c-//C."-,,~~W~.f_ ... ~~·a.5. __ ... :-~..:_p.~;:3.._~.,.,..-_ ............ -....... .., .. "'"'t-................ 
/

, -.? /z:/?,/ .r;,.,;:: __ ;i~ .' .. . ... : ..... {.. ....... ::. 
~-~~~~7·--~-----·~ 

-::;ZCi'·(r---:.c...-7.;::;-,e&._.~z;?£i.s..;.-;u.~d-~_·~~_:.~"",.:.r.. '_~'-:::~"_.'.~. ;N.,./I:':-'~~""""'-~~"--"''''';':-'''--~'''''''''''''"'"'!'I'''''''''' ___ '''::-~.('_; ...... ''\'. -.:-.... ____ ••• _____ . ____ .--;~.~.--~ 

: ... ,,.....~ .... ~.,.~ ....... -o.-.. """!"_._. __ • ____ ._ .. _._ .•. __ ._ 

?~·~~Z .. ~~z2. ___ .,_ .. _~.~:,~:·,/8.~. ±;3 ,-------- _ .. _- ------------.-.. -. -:-~--.. --... --. _ .. - '~-.'" 

:;_.~ ~ :;-s ~-. -.<::~~-<4~~: .~=~~-:_:.;~_:~~.?~~;_~-:--~---;.~~=--:--~~:= _~: 
?c/~~/,/~'3 L(':.s~~:r_:-~~ : ... :~·:.·~:·:··:··~.-.{:~11 ~~.~·\~~;:::~·;l-:~"··· .:~::~~~.--. -. -:~."".::',,, .~:··:~<6.j~·) 
.(-c//;~t.';~ 7P"'Z.a/-~~~ey-A'd'~ '3 ~G pc;"5" 7.'-':'~::::'" .... ..t; . ____ 0 __ ••• _.......__------.-_.-_ •• 

.... -.-... -... --... -----... --........... ~---... . .;--. -' ____ Z-~~~ -.. ~ __ .... _.-_~ ~c;2, L_~~:-..~-S._ ~ ___ ... _ 

" ...... (.:.- " /' c-.... \". f_ .-.... - ... ~--.-- ... -.~ ... ...--.--... .. -.-... , ., ... -_ ... - ... ~ ....... -.-,--. -"--'-
cr.. c· ~" 

-~, r 
;/ c,' ;c. ..~ ... _. ___ . __ . __ ......... _ .... ___ . __ ...-;;;;;; z.'-S~_ ... __ .. _..... ._ ..... ____ . __ ........... _ ... __ .. _ .. ____ . __ ......... . 

~,·'.".~~~l~._.--- _._ ... ..3""'-'.6._9?~ ___ ... ______ ._._ ... __ .. ___ .. _ . __ . __ ._ ....... ________ ... .. 
. ~ . 

. L.-< '''''. · .......... ."(:~c'?'~. / .. __ ~ 4_..::. __ ...... _ ..... _._ .. ____ ~.!-o3.S .. ~§o ... ___ . __ ... _ ... __ . 

~Sc' n c/ -7\t,o::.. :.,_~'/">~.a~~-:A§..s. .. ~-.-- __ . ___ .. L S. g . /../ ..... _ .. __ ._ . __ ', ... 

--::/3. . c.;>';· ·--::i;::,>'"::>.-;? 1'-. .,-.r.::;~.::..s..?--~?C",,/ xS. ....... _. ___ <i'!.~ ¢; .. , . .37 ... -. ......... .... 
..... ".-ii!~,:.\_t. '-::'-': ...... :.... -"'" ~ ... -:~ . ~ .-:::.; ""'-~,/- /-.3 I':.' , . .".;. .'r( '--,·r',,:,,-.. _~L.1,.i~·.~.~ .. (.lj ."F"9~'.!.~:. . _ .. _ ... _ ............ __ ._ .... __ .. _ ... _ ........ _ ••.. ____ .. ___ . ____ ._._ ... _ ..... . 

.. - .. ----.---... - ... - ..... -_._. __ ._ .... _ .... 2 ... <::'. '?:..-.:£.e<. ___ . _____ _ ._~ ___ .. ~ .. :~ $~ .. d_C:::::. _____ ..... .... .. 

,'._ .... _--_._--.. ----_ ....... - ... --.----.------.. -... ------~ .. ----.-,------~ ..... -- -... -........ ~.~.. . .. -.. -- ...... --.... ----.-~ ....... ~ ,_ .. 



.' ' .. ~--
- . ---_._ ..... - ....... - .. _-._._--- -... _.- ... _----------- ----------~~----~--~----------------~----~~~~----~--~-~ 

. " ~." ~ --.... .,:- .... ~' • • - .... •• j • 

J.A/' ~.~..Y4?P.7~"-'-,~-,--, .--- .. .. - ___ ~.Jbz.&.6..D..---..;.~~ 
, .. . .... ;."f-~ ,:: ~ ."~ 

---_._-----.,....~ . .::.. ... :.... ~------'-

': . " '.~'~. 

:b~?.._?.?~2C" ~'~ /._~~-S ___ . __ .. ___ ",,--,<P_~JP-!L.3. __ 

/y;~ P1?n"':>...s. _ ..... _._._ .. ___ ... _6.~ ... ~~_ .. _: _-_ .. _. __ . _._._,_._ .. ~_~._ .. ___ ._. 

;:~~;~-==~:::_-.. ~:~~=-:::~~~=:~~=--=~=~ __ . =--~:·~~-·:~":=~~-_1 
------------------.~-.. ,~~.~~~~-~~.-,--~--, .. ~~-=.~-.G~ .. ~ 

... ... -.. -_ ........ _ .. ~ .. --" . __ .... -.. --.... ...,.-.. .. -................ --~ .. --..,.-...... ._---_ ...... ....;...----_ .... _-------_._._ ...... 

------.. ~-.--.-.-..... ---.--- ...... _--
..... ---_ .... - --.. -:.--------------.~ .... --.~-,---.-- ... ------.- .~------.--.-.-.------ .... 

.... -.- .. ----.----~. -'''-''--''-''--_._-'''-. -------..... ~---~ ... --.--
.... , 

.... - ..... ~-~~'----.--.• - ............... ~ .. -'¥".-~~~~ ..... ~-.......... ""':.~ .... ~.~~":''''.....-.-.-...... ~ 
.:·~.:.~,.-::I .. :·~J i::';:,~~.},:,~:. ~~~,"~:.I . .:..,:.~~. ~~:.'~ .. ~::,; .. .;.:;:\~ ::::. ~;:;~ ..-( :.B-



.. , .. " .> 

... ·---z&-~~~~6 ~.~~.~:"~':~~ .. ~ ... ~.~" ...... , ................. 
n, =--, ,.' .. . ".' ~"1-: .' '. ··1":· ...... ~ 

&-,:C:;....re..?_.?'.sa? ___ ;..., ...... --------~--~~t:1'~...a.-------------
~ 'J2tfir~..z:i. ... / ~".;, ~" .. '~':'. . . /eP.§.a "<~'~'1'~i' "'X' •• ,';i<';~· 
~..e:?f'~_ .. ~.,~. .~~ .. ~~.. .~. '":t"--,~.~~ .• ,",.~ t ... iJA~',L_'t'.! •. ,." ~:-- ... -._., .. ~"t.bld~~1,.!.c:f t .~>~~. tJ '~~-'_~\.<iI~ 't ~~'~~FiZ 
~ "1 ~ .. ~ • .,.:-... :;;.~. ~~ ~.i. ,:~.- ~~ -. :~~\.:;~\-. . ~--.~ (~ :~~J._ . ~,I. "",ri":_,", '~1"~~~";':'~_~' , ~".:;);-t.~~·,~ 

/e.L~zkk-&s.~.~~·';~~~~;~~~; .. :,',:·'~~~:,~<:~ ",,~'~-',~:~:. :"', " c=pciZ .. SJ;2·' .,;.~:~~'~:-;·~:::,:~:::· ... i<ov~, '" "-"~:.'.~:">""~~'~ <:~::':~.:.:.:~2';':"'~~ 

.~~_~¥A~~..;.&.<~~_. __ ~~/:. ~-...B. _______ . 

~~~~re~~~_~~~~~~~ ~ ..... 6 CJcR.y;·""Y'L.,--··,· . - ..... _ ... ---... -..... -.------.. --... --........ --~ .... -_._ .... _ .. ~ 
._._ ... " ... ____ ... _ .. _ ... ,-......-._ .. ~.:.._.~-~._. -"'-- :7"'..a.:.L:..4~_.___ ~ ~~~:~...2.=~~~.~._:_-~' .. -.. ___ ~:~." .... 

... ............,.;~ 
:..;: : .~ .. , !..r. 

----_ .. _---------, 

• ...JT· .itl.. . ------.,.....--. 
'''';::·~L<·:,..~·.:::·;:·? ., .... '--' ------.---.-. ..-----, ,-............ -.. "",. - .. -.-~--'-~'7""-.--'-;: 

.. ---_ ... _--- .-...- ..... -.--.----~ 

.,-~ .. ". ..... -".. ...... ....... --- ... ------.---.-, ... -~.,...- ......... - .... - ... -.. -... , ... ~.~-... --.-.-~ ... ""'-:..:..,.;.:..:...-... ----,.,.-- ... _. --.--

.. ~. -: .. 
_.,-......,......-.... _ ... ,..~. ,* ... ,--.. - ..... --.... - .. ~--,..,. .. ~----..... ' '''--.-.. -- • .. __ .- - ......... -.-



FlO To Menu 

FlO To Menu 

FlO To Menu 

A M 0 R T I Z A T ION 

Loan Amount 

Payment Amount 

Number Of Years 

No. Payments Per Year 

Interest Rate 

No. Payments made 

Payoff Amount 

Total Interest Paid 

Total Amount To Pay 

$99,000.00 

$12,205.81 

10.0 

1 

4.00% 

o 

$99,000.00 

$23,058.10 

$122,058.10 

***** Strike Key To Return To Menu ***** 

A M 0 R T I Z A T ION 

Loan Amount 

Payment Amount 

Number Of Years 

No. Payments Per Year 

Interest Rate 

No. Payments made 

Payoff Amount 

Total Interest Paid 

Total Amount To Pay 

$99,000.00 

$8,904.17 

15.0 

1 

4.00% 

o 

$99,000.00 

$34,562.55 

$133,562.55 

***** Strike Key To Return To Menu ***** 

A M 0 R T I Z A T ION 

Loan Amount 

Payment Amount 

Number Of Years 

No. Payments Per Year 

Interest Rate 

No. Payments made 

Payoff Amount 

Total Interest Paid 

Total Amount To Pay 

$99,000.00 

$7,284.60 

20.0 

1 

4.00% 

o 

$99,000.00 

$46,692.00 

$145,692.00 

***** Strike Key To Return To Menu ***** 
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