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BIG PINEY / MARBLETON 
LEVEL I1 WATER SUPPLY STUDY 

I. SUMMARY 

A Level I1 Water Supply Study was prepared on behalf of the Wyoming Water Development 
Commission (WWDC) for the Towns of Big Piney and Marbleton which operate separate water 
systems. The original scope of work involved only the Town of Big Piney, however was 
amended following the initial findings to include the Town of Marbleton. The principal work 
components included inventories of the existing systems, water demand projections, hydraulic 
analyses of the distribution systems, hydrogeologic investigations for groundwater supply 
alternatives, recommendations for improvements, and cost estimates for both towns. This study 
focused on groundwater supply sources in and around the Towns of Big Piney and Marbleton 
and did not, due to the high cost for treatment and transmission, investigate the use of surface 
water sources. The study also investigated the feasibility and costs of interconnected water 
supply and storage facilities. 

WATER DEMAND 

The following water use rates were determined based upon 1993 and 1994 data from Big Piney 
and Marbleton: 

Big Piney Marbleton 
Average Day 184,633 gpd (128 gpm) 290,565 gpd (202 gpm) 
Peak Day 353,907 gpd (246 gpm) 656,100 gpd (456 gpm) 
Peak Hour 682,257 gpd (474 gpm) 1,250,000 gpd (868 gpm) 

Population (estimated) 475 700 

Big Piney charges for water on the basis of meter readings whereas Marbleton charges a flat rate; 
one apparent reason for the variation in per capita use. 

WELL PRODUCTION 

Both Big Piney and Marbleton rely on multiple supply wells. The approximate capacity of the 
wells, based upon limited pump tests performed during the summer of 1994, is described below 
for each town: 

Big Piney Marbleton 
Well No. 1 115 gpm Well No. 1 137 gpm 
Well No. 3 48 gpm Well No. 2 109 gpm 
Well No. 6 140 gpm Well No. 3 100 gpm 
Well No. 7 62 D Well No. 4 161 a ~ r n  

TOTAL 365 gpm 507 gpm 
Peak Day Usage as a 
% of Total Capacity 67% 90% 



Both towns require all active wells to operate to satisfy peak demands. The situation is more 
critical in Marbleton where water usage per capita is very high and peak day demands are 
already equal to 90 percent of the supply. Big Piney is also vulnerable should any of its wells 
be shut down during the summer months. Consequently additional water supply capacity is 
necessary for both Big Piney and Marbleton to insure reliability and provide for fbture growth. 

HYDROGEOLOGIC INVESTIGATIONS 

Hydrogeologic investigations performed as a part of the study demonstrated that wells drilled to 
a depth of 100 to 200 feet have in general much higher specific capacities (yield in gprn per foot 
of drawdown) and lower concentrations of sodium and fluoride than the deep wells greater than 
500 feet. Deep wells, however, presently supply about 50 percent of the water in Big Piney and 
100 percent of the water in Marbleton. Well log information indicates that several successfbl 
shallow wells pumping between 100 and 150 gprn have been constructed within the Big Piney 
city limits. The available data also suggest that high capacity wells (production rates over 200 
gpm) are unlikely in the he-grained sandstone deposits common to the area and that fbture 
water supply needs will most likely be satisfied with incremental additions of wells producing 
100 to 200 gpm. 

STORAGE 

Storage recommendations were determined on the basis of achievable fire flows (1,500 gprn fire 
flow for 2 hours without supply wells) and minimum equalization storage needs (storage 
required to offset peak demands relative to production capacity). Because of limitations in the 
existing distribution systems, the fire flow used to determine storage is less than what is 
currently specified by the Insurance Services Offices. In addition, the recommended 
equalization storage is also less than current Department of Environmental Quality construction 
standards which specify a volume equal to the average daily flow plus fire flow. The following 
is a comparison of DEQASO storage requirements, recommended minimum storage, and the 
current available storage: 

DEQASO Recommended Minimum Total Available 
Storage Requirements Storage Needs Storage 

Big Piney 500,000 gal 300,000 gal 100,000 gal 
Marbleton 540,000 gal 400,000 gal 250,000 gal 
Combined Systems 800,000 gal 600,000 gal 350,000 gal 

DISTRIBUTION SYSTEM 

Computer network analyses have demonstrated significant limitations to providing fire flows 
greater than about 1,000 to 1,500 gprn for most areas of Big Piney and Marbleton. This is due 
primarily to the fact that a large portion of the piping networks are comprised of 4-inch and 
6-inch pipe. Efforts to improve fire flow capacities substantially are likely cost prohibitive. 
However, several transmission line upgrades are recommended for both Big Piney and 
Marbleton that will increase available fire flow in key portions of the distribution system and 
improve system reliability. 



Recommended water system improvements specific to the Town of Big Piney as an independent 
system include: 

- transmission line extensions along Highway 3 50 (including Milleg Heights extension) 
- replacement of transmission line in Nichols Street 
- a looped line fiom the supply well to the Miller Subdivision 
- upgrades of Wells 1, 3, 6, and 7 
- a new shallow supply well near the existing storage tank 
- a new 200,000-gallon storage tank in the east part of Big Piney, and 
- a new control building to operate supply wells 1, 3, and the proposed new well. 

The total estimated costs, which include more than 35 percent over the basic construction costs 
for engineering, permitting, and contingencies, for the Big Piney improvements are $1,408,000. 

Recommended improvements for the Town of Marbleton are: 

- transmission line extensions in the vicinity of the existing storage tanks, 
- upgrades of the four principal supply wells including chlorination facilities, 
- upgrades to the existing control system, 
- a new 200,000-gallon storage tank, 
- a new supply well in Marbleton, and 
- installation of individual water meters. 

Total estimated costs for Marbleton on the same basis are $1,320,000. 

RECOMMENDED ALTERNATIVE 

A combined Big PineyIMarbleton water system would allow several of the major recommended 
improvements to be shared, thereby reducing the overall costs for both towns. These include a 
shared 300,000-gallon storage tank, new supply well, a shared transmission line, and new control 
system. A combined system is also favored by the WWDC based upon their policy to support 
regional water systems. Consequently a combined system is the recommended alternative for 
both Big Piney and Marbleton. Advantages identified for a combined system include: 

- lower overall capital costs, 
- reduced levels of sodium and fluoride through blending, 
- improved reliability, 
- power savings, 
- adaptability to future growth, 
- potential savings in operations, and 
- greater options for grant and loan funding. 



The disadvantages include: 

- differences in billing methods - metered versus flat rate, 
- more complicated control system, and 
- need for a long term water sharing agreement. 

The estimated total project costs for a combined system are summarized below for each town. 
The local share and annual loan payment based upon grant funding and low interest loans are 
also presented. All costs include an allowance in excess of 35 percent over basic construciton 
costs for engineering, permitting, legal, construction administration, and contingencies. 

Total Project Cost 
Local Share 
Annual Loan Payment 

Combined System 
Big; Pinev Marbleton 
$1,230,000 $1,017,000 

$435,180 $3 80,2 16 
$25,167Near $25,019Near 



11. INTRODUCTION 

A) GENERAL 

The Wyoming Water Development Commission entered into a contract with Jorgensen 
Engineering and Land Surveying, P.C. of Jackson, Wyoming working in association with 
hydrogeologist subconsultant Bern Hinckley of Lararnie, Wyoming to conduct a Level I1 Water 
Supply Study for the Town of Big Piney located in Sublette County. The first phase of the 
original scope of work was conceived to investigate six specific alternatives intended to improve 
reliability of the water supply system, particularly in the east part of the town. The construction 
of an interconnection main between the Towns of Big Piney and Marbleton was included as one 
of the six altematives. Also included within phase two of the study was a budget for a water 
supply well which, if determined necessary to meet critical water requirements, was to be 
constructed in the summer of 1994. 

The Big Piney water system presently consists of an east section (main commercial area, school, 
and residential) and west section (location of water supply wells and storage tank with some 
commercial and residential development) which is connected by a single 8-inch line. Any 
interruption in the service of this line for repairs or maintenance results in an outage to a major 
portion of the town. There was also concern, based upon the limited information available, 
about the ability of the water supply system to provide adequate fire flow to commercial areas 
and keep pace with peak day demands. 

B) BACKGROUND 

The Phase I work took place in June, 1994 and included a facilities inventory and water demand 
analysis for the Big Piney water system in addition to the investigation of six specific 
improvement altematives described below: 

a) construction of a new parallel transmission line along Highway 350 to provide 
redundant service to the east section of town; 

b) rehabilitation of existing Well No. 4 located in the east section of town which had 
been abandoned in the past because of sediment problems; 

c) construction of a new water storage facility in the east section of town to improve 
reliability and equalize pressures; 

d) construction of a new well in the east section of town, specifically in an area 
adjacent to the town park; 

e) construction of a water supply transmission line between Big Piney and 
Marbleton for regular potable use or emergency fire protection; and 

f) various combinations of the above five alternatives. 



A Phase I letter report (See Appendix 1) dated July 27, 1994, indicated that a new supply well 
was not an immediate need as Big Piney, with some minor changes in their operation, had 
adequate water supply fiom the existing wells to meet the current peak day demands. In 
addition, the town was recommended to abandon additional efforts to rehabilitate Well No. 4 due 
to its poor pumping efficiency and considerable cost to bring the facility on line in accordance 
with code requirements. The letter report did demonstrate the need for additional storage 
(primarily for fire protection) and an additional supply well in the future to provide better 
reliability and capacity for future growth. Additional investigations related to Big Piney Wells 
No. 1 and 7 were also suggested along with short term measures to reactivate Well No. 7 at a 
constant rate no greater than 65 gpm and to reset level controls to insure full utilization of the 
100,000-gallon storage tank. The Phase I report also identified advantages associated with the 
construction of a transmission line connecting Big Piney and Marbleton and recommended that 
this alternative be investigated hrther. 

As a result of the recommendations fiom Phase I, the original scope of work was amended to 
include Marbleton in the water supply inventory and service area demand analysis and to expand 
alternative "e". This included a feasibility level analysis of the following three sub-alternatives: 

e-1) the original concept of a transmission line interconnecting Big Piney and 
Marbleton; 

e-2) the development of a common water storage tower; and 

e-3) the development of a blended water system to provide an overall better water 
quality for the region. 

In addition, alternative "g" was added to the scope to perform additional analysis on Big Piney 
Wells No. 1 and No. 7 to determine if their productions rates could be increased as a relatively 
inexpensive alternative for additional supply capacity. Phase 11, construction of a new well, was 
deleted. 

C)  EVALUATION CRITERIA 

In accordance with the WWDC specifications, the Big Piney and Marbleton facilities were 
evaluated in comparison to the various agency and industry standards which govern public water 
systems. These were primarily defined by: 

- U.S. Environmental Protection Agency (EPA) Safe Drinking Water Act - (Standards 
for Community Public Water Systems); 

- Wyoming Department of Environmental Quality (DEQ) - Chapter XII Rules and 
Regulations (Design and Construction Standards for Public Water Supplies); and 

- Insurances S e ~ c e s  Office (ISO) Commercial Risks Services (CRS) - Fire Suppression 
Rating Schedule. 



However, based upon discussions with engineer Randy Taylor from the DEQ district office in 
Lander, Wyoming, the State's policy toward modifications to existing systems is more flexible 
compared to the construction of new facilities. The DEQ recognizes that water system design 
standards have changed significantly in the past ten years (since the adoption of the Chapter XI1 
Rules) and that it is not often economically feasible to comply with the new regulations, 
particularly with older systems. The DEQ appears to support a common sense approach and 
efforts made by small communities to upgrade their facilities within the limitations of their 
means. On this basis several recommendations, particularly the size of the storage facilities, do 
not satisfy DEQ standards for new construction, but instead provide a minimum, affordable 
option for towns with limited budgets and a wide range of needs. 

A similar approach was taken in analyzing fire flow needs. The IS0 recommended standards are 
frequently difficult to achieve, particularly for older towns which have in place 4-inch and 6-inch 
distribution lines. Consequently, fire demands less than the documented IS0 needed fire flow 
were also used in the analysis with the rationale that a major upgrade of the overall distribution 
systems would be required to achieve the IS0 Standards and was not economically feasible. 

The recommended improvements do include a number of incidental items which are designed to 
improve system efficiency and simplify operations. Items such as new flow meters with chart 
recorders and upgraded control systems do not increase production capacity, but can help reduce 
power and labor costs and, over the long term, provide significant returns through the 
identification of leaks and unaccounted for water. 

Rules governing the disinfection of groundwater supply systems are scheduled to be announced 
(promulgated) in August of 1995 by the EPA. However, it is presently unclear (even in the 
minds of the EPA officials who are drafting the rules) what they will specifically entail and 
what, if any, exemptions may apply for small water systems. Consequently, chlorination 
facilities have been included in the recommendations in the anticipation that some type of 
disinfection will be required for all groundwater supply systems. 

D) REPORT ORGANIZATION 

Separate discussions are provided throughout this report for the Town of Big Piney water system 
and Town of Marbleton water system. This approach allows each town to focus on specific 
needs and recommendations for their respective facilities. In addition, an alternative to combine 
the Big Piney/Marbleton facilities was developed to explore potential cost savings and 
operational benefits. Separate discussions are also provided for the three principal components 
of the water systems: 1) Transmission and Distribution System, 2) Storage System, and 
3) Supply System. 



111. INVENTORY OF EXISTING SYSTEM 

A) BIGPINEY 

1) Distribution Svstem 

A map of the Big Piney area showing key water system components is provided in Figure 1. The 
present distribution system extends over an area of approximately two miles east to west, and 
one quarter mile north to south. A 100,000 gallon elevated water storage tank and the main 
supply wells are located about one mile west of the town, south of Piney Drive (State 
Highway 350). An 8-inch diameter transmission line running parallel on the north side of Piney 
Drive extends east to supply the main part of town. A 6-inch diameter transmission line, running 
parallel on the south side of Piney Drive, extends approximately one-half mile to the water 
system's western boundary to supply the Milleg Heights addition. Big Piney's water users are 
metered. 

The highest ground elevation of 6880 occurs at the west end of the water system in the Milleg 
Heights addition. The lowest ground elevation of 68 10 occurs at the east boundary of Big Piney. 
Typical operating pressures range from 45 psi at the higher western edge to 75 psi at the lower 
eastern edge of the of the water system. 

Town personnel have indicated that the water system consists of mostly ductile iron and some 
PVC pipe. Most of the water distribution lines located within the main part of town are 4-inch 
and 6-inch diameter pipe. This network of small diameter pipes and the length of transmission 
line from the supply field limits available fire flows to a range of approximately 600 to 900 gpm 
within the main town. 

A leakage survey was prepared for the Town of Big Piney on October 2 1, 199 1 by Utility 
Service Associates (USA) of Big Fork, Montana. The survey, which took approximately eight 
hours to accomplish, involved listening for "water noise" at 92 points on the system including 
valves, hydrants, and services. The final report estimated total leakage at 13 gpm or 18,720 gpd 
for the 4.5 miles of pipeline surveyed. All four leaks detected were at fire hydrants. Although 
the equipment used is reported by USA to be very sensitive and sophisticated, it is difficult to 
determine how accurate their leakage estimates really are relative to actual flow measurements. 
Also, without monitoring every service (27 services were monitored out of more than 200), it is 
difficult to know from this survey how much water is lost between the tap and individual service. 
Also, the correlation between noise level and rate of leakage is affected by many factors (i.e. 
pipe material, depth of bury, soil conditions, background noise) and unless accurately calibrated 
may only be a rough guess. The survey did confirm that there are no major leaks in the main 
distribution system. 

The town currently has a single elevated steel double-ellipse water storage tank, constructed in 
the 1950ts, with a capacity of 100,000 gallons. The tank is 28 feet in diameter and supported on 
four steel legs. The low water level is approximately 125 feet above the ground surface, and the 
overflow is 149 feet above ground surface. 



Note: 
This map was digitized from the Town of Big Piney Plat Map 
prepared by Surveyor Scherbel, wa ter sys tern records rn ade available 
by the Town of Big Piney, and USGS Quad Maps. See figures 15A and 15B 
for more details on the distribution system. 
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The tank was inspected, cleaned, minor repairs made, and coated inside and out in 1988. The 
inspection report states that the observed deterioration consisted primarily of rust and pitting, 
which was repaired by welding. The tank interior was coated with No-Ox-Id Wax liner in 
accordance with AWWA D- 102-64 paint system No. 5. 

Tank level is controlled by a pressure transducer located in the Well No. 1 discharge piping in a 
vault below ground level. The pressure signal is input to a controller which starts and stops 
Wells No. 1, 3, and 6. Well No. 7, located on the west side of Big Piney, is operated manually 
and not connected to the existing control system. The three submersible well pumps, located in 
the vicinity of the tank, are started in the given sequence and stopped in reverse sequence. The 
controls utilize a personal computer which runs a software package developed by Westinghouse. 
Operator interface is via the computer monitor and keyboard. User support for this system is 
very limited, and as a result has caused difficulties in optimizing the system operation. 

Big Piney presently relies on four active supply wells located in the west part of town with a 
total production capacity of 365 gpm or 525,600 gpd pumping on a 24-hour basis. The town also 
has a well in the east part of town (Well No. 4) which has not been active. Descriptions of the 
town wells follow. (See also Section V, Hydrogeologic Investigations, for information of the 
supply wells.) 

Well No. 1 This relatively shallow well which is located at the water tower, (drilled to 120 feet 
with sediment filled to 88 feet) presently pumps about 1 15 gallons per minute with 20 feet of 
drawdown. The static water level is about 10 feet. Total available drawdown above the highest 
intake zone is approximately 50 feet. Well No. 1 represents the best supply source in terms of 
both water quality and production efficiency. The major existing problem relates to the fact that 
the well casing terminates underground within an existing concrete enclosure which is a health 
concern, potentially hazardous from an operational standpoint, and cumbersome to maintain. In 
addition, recent logging indicated that the intake zone (from 60 to 88 feet) appears to involve an 
8-inch casing with as many as 40 continuous vertical slots around the circumference. The 
extensive slotting and age of the installation raises questions regarding the integrity of the casing 
and its ability to withstand continuous pumping conditions. 

Well No. 3 Also located at the water tower site and adjacent to Well No. 1, Well No. 3 produces 
approximately 48 gprn but with a drawdown of nearly 300 feet. Pump test data does not suggest 
a great potential for improvement although additional development may provide an incremental 
increase in yield. This well also terminates below ground but can be upgraded to comply with 
code requirements through the installation of a weld-on pitless unit. This well connects to the 
system within the Well No. 1 vault. 

Well No. 6 This well is also located near the Big Piney water tower. This well is the deepest of 
the Town's wells (900 feet) and produces approximately 140 gpm with 270 feet of drawdown. 
The static water level in the well following six hours of recovery was approximately 120 feet. 
Comparison with original (1982) test data suggest that, like Well No. 3, additional well 
development may increase production incrementally. A gas chlorination facility which also 



supplies chlorine to Well No. 1 and No. 3 is located in a separate room attached to the Well 
No. 6 building enclosure. This well has the highest fluoride and sodium level of any of the Big 
Piney wells. 

Well No. 7 Well No. 7, which is located near the western boundary of the Big Piney city limits 
near the Milleg Heights Subdivision, was historically used by the Town of Big Piney in the past 
until sediment problems were experienced. Although the well may be capable of higher 
production rates, inventory-level pump testing indicates that a production rate of approximately 
62 gprn can be maintained with a drawdown of approximately 90 feet and minimal sediment 
production. Well No. 7 is piped into the system and has its own chlorination facility. The 
installation of an appropriately sized submersible pump would allow this well to supplement the 
current supply in a cost effective manner. This well was recently reactivated on a continuous 
basis in July, 1994 at a throttled rate of about 65 gpm. 

Well No. 4 (Inactive) This is an inactive well located in the east part of Big Piney and although 
piped into the distribution system, has not been used due to sediment problems. The total depth 
of Well No. 4 is 442 feet with a static water level of 12 feet. The pump test indicated that when 
operated at a continuous steady rate, Well No. 4 can produce about 68 gpm with limited 
sediment production. However, even at this reduced rate a drawdown of about 300 feet (just 
above the uppermost perforated interval) was experienced. More extensive testing with regards 
to sediment and discharge rates would be desirable if this well is to be included as part of the 
long-term water supply. This well is located in an underground vault, has no chlorination 
system, and would require considerable improvements to comply with DEQ standards and basic 
public health and safety code requirements. The Phase I investigation recommended that M h e r  
efforts related to this well be abandoned. 

4) System Deficiencies 

The principal transrnission~distribution system deficiency in Big Piney is associated with the lack 
of reliability in delivering water from the wells/storage tank on the west side to the principal 
points of use on the east part of town. A break in any portion of the mile-long single supply line 
presently interrupts service for the main portion of town. This represents a critical deficiency 
which should be addressed as a part of any improvements program. There are also a number of 
areas within the eastern portion of Big Piney which experience low pressures under fire demand 
conditions, particularly in the commercial districts which have fire flow requirements over 2,000 
gprn and have in-place Cinch and dinch distribution mains. However, improving this situation 
substantially would require major reconstruction of the distribution system and repairs to 
existing streets. There is also a dead-end line in the Miller Subdivision which would benefit 
fiom the construction of a looped system to eliminate stagnant water and improve fire flows. 
Similarly, the Milleg Heights area, on the western portion of Town, is serviced by a single 
six-inch line which limits fire flows in the area. 

The existing 100,000-gallon storage tank is adequate only to provide the minimum "equalization 
storage" (i.e. storage to offset the pump production capacity during peak flow times). Based 
upon measurements taken on the tank level this past June, approximately 90,000 gallons was 
necessary to offset peak day fluctuations. Consequently throughout the summer months in the 
late afternoon, the town has little or no water available for fire protection, one of the principal 



reasons why the town has a low insurance rating (8 on a scale of 1 to 10, with 10 being the 
worst). This is a major deficiency which should also be included with any system upgrade. 

The existing supply wells have capacity to satisfy peak demands when all pumps are running. 
However, the loss of the largest pump would reduce the production below peak demands. Future 
growth, although limited, is expected to worsen this situation as peak day flows increase. 
Therefore, to provide a higher level of reliability, an additional supply well will be necessary. 

There are a number of code, maintenance, and efficiency issues at each of the Big Piney wells 
which require attention. This includes elimination of wells from below ground pits, installation 
of new calibrated flow meters with 7-day chart recorders, installation of control valves to 
minimize water hammer, and general clean up of the well head area. Well No. 1, the oldest but 
most efficient well, may (based upon recent logging information) also need a well screen 
installed to stabilize the production zone and prevent potential caving of the unconsolidated 
formation. 

The existing below ground vault which houses Well No. 1 represents another significant 
deficiency which deserves attention. The existing arrangement is cumbersome from a 
maintenance standpoint, and hazardous due to the potential for flooding in the presence of 
electrical equipment. Furthermore, the main electrical controls and computer equipment located 
in a small room above the vault do not have adequate space for access in accordance with 
electrical codes. 

Big Piney has also been experiencing problems with their computerized pump control system 
which operates Wells 1, 3, and 6 based upon pressure transducer readings in the Well No. 1 
vault. Although the hardware appears to have adequate capability, the existing system software 
should be upgraded or completely modified to allow the operator to conveniently control set 
points and gather flow data. A system like this, if configured properly, can optimize well 
utilization and generate valuable information regarding daily usage. 

B) MARBLETON 

1) Distribution System 

A map of the Marbleton water system is provided as Figure 2. Marbleton is located 
approximately one mile north of Big Piney. Marbleton's present water system extends over an 
area approximately one mile east to west and one half mile north to south. The system is 
presently supplied by four individual wells and includes one 200,000-gallon and one 50,000- 
gallon elevated storage tanks. The storage tanks are located at the near the town's northwest 
boundary. Developed portions of the town are located both east and west of highway U. S. 189. 
Marbleton's water users are not metered. 

Marbleton's water distribution system has been constructed almost entirely of 6-inch diameter 
PVC pipe. Initial portions of the water distribution system were constructed in 1978. The 
Marbleton water system supplies several subdivisions east of the main town. The highest ground 
elevation of 6880 and lowest ground elevation of 6835 occur at the northwest and southeast 
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portions of Marbleton, respectively. Typical operating pressures range from 50 psi at the higher 
western edge to 75 psi at the lower eastern edge of the water system. 

Only two 6-inch diameter pipelines cross U.S. 189 to connect the eastern and western portions of 
the town. The location of the storage tanks in west Marbleton combined with the limited 
highway crossings causes a dramatic difference in available fire flow from west to east 
Marbleton. Fire flows available for west Marbleton range approximately 1300 to 2000 gpm, 
while east Marbleton available fire flows range approximately 900 to 1200 gpm. 

Storage 

The Town of Marbleton presently has two water storage tanks, one 200,000-gallon and one 
50,000-gallon. The 200,000-gallon tank, constructed in 1987, is an elevated steel, double-ellipse 
tank supported on four steel legs. The tank diameter is 36 feet. Low water level is 
approximately 89 feet above grade (elevation 6965), and overflow level is 1 19 feet above grade 
(elevation 6995), or about 30 feet above the low level. The tank inletJoutlet pipe is 10-inch 
diameter. 

Many of the town's records were destroyed by fire several years ago, and consequently little data 
is available for the 50,000-gallon tank. This tank was constructed much earlier, and is also a 
steel tank supported on four legs. The top of the tank is at elevation 6991, and the tank height is 
119 feet. 

Tank levels are controlled by an electrical mechanical "Mercoid" switch which operates off of a 
transducer tap in the Well No. 3 pump house. Three separate onloff settings based upon system 
pressure have been established for the lead, lag 1, and lag 2 wells, which positions can be 
manually interchanged. 

Supply System 

Similar to Big Piney, Marbleton relies on four wells each producing 100 to 160 gpm with a 
combined maximum capacity of about 500 gprn (720,000 gpd). The wells are located in three 
separate areas of Marbleton: northwest (Well No. 3), south (Wells No. 1 and 2), and northeast 
(Well No. 4) separated by distances ranging from 3,000 to 4,000 feet. The Marbleton wells are 
very deep and experience considerable drawdown when pumped. Single pair telemetry lines 
connect the south and northeast sites to Well No. 3, where the central controls are located. Wells 
pumps 1 and 2 are interlocked to operate at the same pressure setting. Each well is described 
below and more specifically in Section V on Hydrogeology. 

Well No. 1. Located in the south part of town, this well produces 120 to 140 gpm, at a 
drawdown level of about 400 feet. It has a 10-inch casing with perforations in the 375 to 575 
foot range. Total depth is reported to be 555 feet. This well has an on-line cyclone sand 
separator and has been throttled to prevent overpumping. 

Well No. 2. Located just north of Well No. 1, Well No. 2 produces approximately 90 to 1 10 
gpm. This well provides less than 10 percent of the total water primarily because of its limited 
capacity and the potential to be overpumped. This well also has a cyclone sand separator. 



Well No. 3. This well, located in the vicinity of the small (r 50,000 gallons) water tank, 
provides nearly one-third of the town's total water and has a production rate of about 100 gpm 
with a total depth of 820 feet. This well has the highest levels of sodium, total dissolved solids, 
and fluoride of any of the wells in Marbleton or Big Piney. This well also has a cyclone sand 
separator. 

Well No. 4. Well No. 4 is the largest producing well for the Town of Marbleton, accounting for 
nearly one-half of the total flow with a pumping capacity as high as 160 gpm. This well has a 
total depth of 800 feet and is the only Marbleton well without a cyclone separator. 

4) Svstem Deficiencies 

The Marbleton distribution system, on the surface, appears satisfactory. However, because most 
lines are 6-inch diameter in size or less, fire flows are limited, particularly in areas on the east 
side of town. In addition, little data is available to evaluate the potential for leakage which, 
given the high per capita usage rates, heavy irrigation, and winter time bleeding, is difficult to 
discern from daily flow measurements. 

Marbleton has adequate storage for offsetting peak hourly demands but has limited storage for 
fire protection, particularly in the peak summer months. DEQ standards specify a storage 
volume equal to the average day usage plus fire flow. Additional growth together with a re- 
evaluation of the needed fire flow requirements will likely increase this volume. Storage is a 
significant factor in determining insurance ratings and should be increased as a part of an overall 
system plan. 

Marbleton has a peak day demand which is approaching its maximum supply capacity. Because 
a large percentage of the peak day flow is made up of irrigation, conservation measures may help 
to some degree to reduce total usage which, on a per capita basis, is one of the highest in the 
State. However, with any well out of service, Marbleton would experience a shortage during 
most of the summer months. Future growth, which appears to be occurring at a higher rate than 
in Big Piney, is also likely to create shortages. Consequently, an additional supply source should 
be a part of fhture water system improvements. 

Each of the wells at Marbleton have a number of operational deficiencies which should also be 
addressed as a part of a system upgrade. The most significant is the need for disinfection. Gas 
chlorinators (or similar) should be installed at each of the principal well locations (one system 
can serve both Well No. 1 and Well No. 2) in anticipation of upcoming EPA groundwater 
disinfection regulations. In addition, all wells should be fUmished with pump control valves to 
control water hammer. These valves help provide smooth starting and stopping, minimize 
pressure transients, and reduce wear and tear on the overall piping system. Flow meters with 
chart recorders (with electrical readouts to be used in the control system) are also recommended. 
The flow meters would quantify use patterns and help identify system leakage. 

Based upon observations during the pump tests, it appears that the cyclone sand separators can 
be eliminated from Wells No. 1, 2, and 3, provided that the wells are pumped at a rate 
appropriate for the well capacity. Although not critical, removal of the sand separators would 
provide additional space and simplify the system piping. The piping within the well houses 



should be modified to provide minimum straight pipe sections upstream and downstream of the 
flow meters, place air release valves at the high point in the piping, eliminate unnecessary valves 
and appurtenances, and provide a separate discharge line for well testing. Small diameter air 
lines should also be installed in all wells to monitor long term water levels. 

The Marbleton well pump controls are antiquated and, simply from the standpoint of 
replacement parts and repairs, should be updated. The present system is difficult to calibrate in 
relation to the storage tank levels and appears to turn on wells at unexpected times. A new 
control system should also be included as a part of any major system upgrade. 



IV. WATER DEMAND 

A) BIGPINEY 

1) Existing Water Demands. 

Totalizing flow meters are provided on each well, which are read monthly. Table 1 presents 
historic water production for the year 1993, and through May of 1994. Average day per-capita 
usage is relatively high at approximately 390 gpcd, and may be due to bleeding during the winter 
and lawn watering during the summer. 

Individual service water meters are read monthly. Table 2 presents water usage of the major 
commercial and industrial users. The school district accounts for about 5 percent of total usage 
during the winter, and up to 9 percent during the summer. The major users shown account for 
between 7 and 17 percent of total usage at different times of the year. 

Study personnel spent several days collecting hourly well production and tank level data. The 
data for part of June 16, 1994 and the entire day of June 1 7, 1994 are presented in Table 3. Well 
output was read directly from the flow meters. Tank level data was collected by a data logger 
connected to the pressure transducer. The flow to or from the storage tank was calculated based 
on the rate of change in tank level. An hourly demand curve was prepared, which is shown on 
Figure 3. 

It snowed on June 15, 1994, with an accumulation of two inches. June 16, 1994 was cool. 
June 17, 1994 was hot and windy, with sprinkling observed at the schools and elsewhere. The 
June 17 demand of 353,907 gallons is likely to be representative of peak day demands. The peak 
hour demand on June 17 was calculated to be 682,257 gpd and occurred between 12:OO noon and 
1 :00 p.m. 

The data show peaking factors of 1.9 for peak day and 3.7 for peak hour (based on average 
annual demand), are within the typical range for communities the size of Big Piney. 

2) Fire Flow Demands. 

The town, the town's insurance carrier, the State Fire Marshall's office, and the IS0 Commercial 
Risk Services (CRS) in Denver were contacted regarding the needed fire flows. The Denver 
CRS office was able to provide the best information based upon a rating survey for Big Piney in 
1978. The present insurance rating for Big Piney is 8. Based on the CRS survey, the 
representative needed fire flow for commercial areas is 2,250 gpm for a 2-hour period. The 
representative needed fire flow for residential areas is 1,000 gpm for a 2-hour period. 

Projected Future Water Demands. 

The town, school district, Sublette County, and the State of Wyoming were contacted regarding 
population projections for the Town of Big Piney. The State Department of Administration and 
Information, Division of Economic Analysis PEA), was able to provide the most detailed and 
comprehensive information. Historic population information is as follows: 



TABLE 1 
Big Piney Water Supply Project 

Level I1 Feasibility Study 
Historic Water Production and Usage 

Date Well 1 Well 3 Well 6 Well 7 Total 

1993 
Jan 15 
Feb 15 
Mar 15 
Apr 15 

May 15 
June 15 
July 15 
Aug 15 
Sept 15 
Oct 15 

I-' 
00 Nov 15 

Dec 15 
1994 

Jan 15 
Feb 15 
Mar 15 
Apr 15 

May 15 

2,697,000 484,000 7,206,000 
3,168,000 0 4,143,000 
2,686,000 886,000 4,106,000 
4,025,000 675,000 4,748,000 
3,630,000 2 17,000 4,403,000 
3,104,000 489,000 5,93 1,000 
3,459,000 1,792,000 8,042,000 
2,465,000 1,4 10,000 7,9 13,000 
4,35 1,000 248,000 6,606,000 

3 1,000 0 4,307,000 
381,000 5,000 4,107,000 

2,969,000 0 4,956,000 
1993 Average Annual Demand: 

4,117,000 0 5,101,000 
4,3 17,000 0 5,782,000 
4,103,000 0 4,813,000 
4,655,000 0 5,017,000 
4,42 1,000 0 6,292,000 

Note: GPD based on a 30 day month. GPCD based on a service population of: 

Water Usage Factors: Average Annual 
Peak Month 
Peak Day 
Peak Hour 

Gallons 
Per Day GPCD 

184,633 390 
268,067 567 
353,907 748 
682,257 1,442 

GPD 

GPM 
128 
186 
246 
474 

GPCD GPM 

167 
96 
95 

110 
102 
137 
186 Peak Month 
183 
153 
100 
95 

115 
128 
118 
134 
111 
116 
146 

P.F. 
---- (From this sheet) 

1.45 (From this sheet) 
1.92 (From Demand Curve) 
3.70 (From Demand Curve) 

P.F. is peaking factor based on average annual usage. 



Date 

1993 
Jan 15 
Feb 15 
Mar 15 
Apr 15 
May 15 
June 15 
July 15 
Aug 15 
Sept 15 
Oct 15 
Nov 15 
Dec 15 

I-' 
a Total 

Date 

1993 
Jan 15 
Feb 15 
Mar 15 
Aprl5 

May 15 
June 15 
July 15 
Aug 15 
Sept 15 
Oct 15 
Nov 15 
Dec 15 

Total 

1536 
Circle Way 

8,000 
99,000 
15,000 
25,000 
32.000 
46,000 
46,000 
22,000 
fam 
59,000 
38,000 
20,000 

470.000 

Enron 

8,000 
8,000 
9,000 
6,000 

14,000 
24,000 
30,000 
23,000 
26,000 
13,000 
7,000 
8,000 

176,000 

1546 
Circle Way 

11,000 
10,000 
11,000 
11,000 
29,000 
37,000 
39,000 
29,000 
45,000 
13,000 
10,000 
8,000 

253,000 

Percent of 
Production 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

130 
P.L. Lane 

8,000 
3,000 
3,000 
5,000 
4,000 
8.000 

61,000 
35,000 
15,000 
44,000 
4,000 
5,000 

195,000 

LDS 
Church 

13,000 
19,000 
10,000 
12,000 
1 , m  

91,000 
299,000 
346,000 
309,000 
165,000 

2,000 
17,000 

1,284,000 

High 
School 

157,000 
204,000 
1 19,000 
165,000 
172,000 
388,000 
233,000 
245,000 
265,000 
262,000 
250,000 
265,000 

2,725,000 

Percent of 
Production 

0 
0 
0 
0 
0 
2 
4 
4 
5 
4 
0 
0 

2 

TABLE 2 
Big Piney Water Supply Project 

Level I1 Feasibility Study 
Major Water Users 

SCHOOL DISTRICT, gallons 

75 1 735 725 
Piney Dr. Piney Dr. Piney Dr. Annex 

OTHER USERS, gallons 

Burney Percent of Big Piney Percent of 
& Co. Production Motel Production 

Fine 
Arts 

18,000 
4,000 
5,000 
6,000 

19,000 
68,000 

135,000 
127,000 
57,000 
7,000 
6,000 
8,000 

460,000 

Junior 
High Elementary 

Silver Percent of Total Usage 
Spur Bar Production Other Users 

Bus 
Barn 

59,000 
75,000 
75,000 

109,000 
47,000 
2,000 
4,000 
2.000 
4,000 
4,000 
6,000 
5,000 

392.000 

Total 
Usage 

205,000 
328,000 
158,000 
220,000 
258,000 
510,000 
433,000 
37 1.000 
4 12,000 
394,000 
323,000 
3 19,000 

3.93 1,000 

Date: 
Time: 

Monthly 
Production 

7,206,000 
4,143,000 
4,106,000 
4,748,000 
4,403,000 
5.93 1,000 
8,042,000 
7,913,000 
6,606,000 
4,307,000 
4,107,000 
4,956,000 

66,468,000 

Percent of Total Usage Percent of 
Production Incl. School Production 

18-Jul-94 
01:16 PM 

Percent of 
Production 

3 
8 
4 
5 
6 
9 
5 
5 
6 
9 
8 
6 

6 



Date Time 

June 16 10:37 AM 
11:37 AM 
12:37 PM 
01:37 PM 
02:37 PM 
03:37 PM 
04:37 PM 
05:37 PM 
06:37 PM 
07:37 PM 
08:37 PM 
09:37 PM 
10:37 PM 
11:37 PM 

June 17 12:37 AM 
01:37 AM 
02:37 AM 
03:37 AM 
04:37 AM 
0537 AM 
06:37 AM 
07:37 AM 
08:37 AM 
09:37 AM 
10:37 AM 
11:37 AM 
12:37 PM 
01:37 PM 
02:37 PM 
03:37 PM 
0437 PM 
0537 PM 
06:37 PM 
07:37 PM 
08:37 PM 
09:37 PM 
10:37 PM 
11:37 PM 
12:37 AM 

Maximum 24-Hr Demand: 

TABLE 3 
Big Piney Water Supply Project 

Level 11 Feasibility Study 
Water Demand Curve 

Well 1 Well 3 Well 6 Tank 
gpm gpm gpm Level, ft. 

353,907 gal Peak Hour Demand: 

Tank Demand Total 
Flow, gpm gpm Demand, gal 

682,257 gal 



h) 
t-' 

Figure 3--Big Piney Water Demand Curve (June 16- 17, 1994) 
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Note: Negative values indicate flow into tank. 



Year 1940 1950 1960 1970 1980 1990 

Population 241 206 663 570 530 454 

The DEA has prepared population projections which extend through the year 2003. DEA's 
estimated growth rate averages about 0.5 percent per year during that time period. 

Table 4 presents 30-year population projections prepared for this study. Low and high growth 
projections were prepared in order to evaluate the capabilities of various system improvements 
to satisfy a range of possible water demands. The low growth projection is based on DEA's 
estimated 0.5 percent annual growth rate. Four percent growth was selected as an upper limit, 
which could only be sustained by considerable growth in the oil and gas industry and significant 
annexations to the existing city limits. 

Water use projections are presented for both the low and high population projections. These 
projections are based on the historic average annual, peak day, and peak hour per-capita factors 
previously discussed. 

B) MARBLETON 

1) Existing Water Demands. 

Existing demands were calculated based on a review of water production records for 1994. 
Production of each well is read daily. Table 5 presents water production data for 1994, through 
September. 

The 1990 census population was 634. Town personnel estimate the population to be in the range 
of 635 to 900. A population of 700 was used to calculate per-capita consumption. Average day 
per-capita usage is relatively high, approximately 4 15 gpcd, which may be due to bleeding 
during the winter and lawn watering during the summer. Also, water usage is billed on a flat rate 
rather than metered service, which eliminates any incentive for conservation. In addition, no 
records are available to determine the extent of the system leakage. 

The maximum day usage was identified by reviewing daily production records. The maximum 
day demand occurred on June 29, when 656,100 gallons were produced. This is a per-capita 
demand of 937 gpcd. 

No hourly demand data are available in the Town of Marbleton. Peak hour demand was 
estimated using published peaking factors and demand curves for similar sized towns. This 
approach resulted in a peaking factor of 4.0, which correlated with the peaking factor calculated 
for Big Piney. 

2) Fire Flow Requirements 

I S 0  Commercial Risk Services (CRS) in Denver was contacted regarding the required fire flows. 
CRS also conducted a rating survey for Marbleton in 1978. The CRS insurance rating for 



TABLE 4 
Big Piney Water Supply Project 

Level I1 Feasibility Study 
Population and Water Demand Projections 

POPULATION 
Growth Rate: 0.5 96 / year 4 96 1 year 

Low High 
Year Growth Growth 

0.005 0.04 

WATER DEMANDS 
Low Growth I High Growth 

Average Average Peak Peak Peak Peak 
Day Day Month Day Day Hour 
gpd gpm gpd gpd gPm gpd 

Average Peak 
Day Month 
gpm gpd 

Average 
Day 
gpd 

Peak 
Day 
gpd 

Peak 
Day 
gpm 

Peak 
Hour 

gpd 



Date 

1993 Sept 
Oct 

Nov 
Dec 

1994 Jan 
Feb 
Mar 
A P ~  

May 
June 
July 
*ug 

Totals 

Well 1 Well 2 

TABLE 5 
Marbleton Water Supply Project 

Level I1 Feasibility Study 
Historic Water Production and Usage 

Well 3 Well 4 Total GPD GPCD GPM 

118 
1 00 
154 
146 
183 
206 
181 
179 
247 
326 
345 Peak Month 
236 

Water Usage Factors: 

Note: GPCD based on a service population of: 700 

Average Annual 
Peak Month 
Peak Day 
Peak Hour 

Gallons 
Per Day GPCD GPM P.F. 

290,565 415 202 ---- (From this sheet) 
496,626 709 345 1.7 1 (From this sheet) 
656,100 937 456 2.26 (June 29, 1994) 

1,250,000 1,786 868 4.30 (Estimated) 

P.F. = peaking factor and is based on average annual usage. 



Marbleton, as in the case of Big Piney, was determined to be 8. Based on this historic survey, 
the representative needed fire flow was 1,000 gpm for a 2-hour period. However, based upon 
discussions with CRS representatives, it appears that an updated survey with additional 
structures in Marbleton, would likely increase this value to at least 2,000 gpm for 2 hours. 

Proiected Future Water Demands. 

The State Department of Administration and Information, Division of Economic Analysis PEA)  
provided population projections for Marbleton. Their projections extend through the year 2003. 
The estimated growth rate averages about 0.5 percent during that time period. 

Table 6 presents 30-year population projections for Marbleton. Low and high growth 
projections were prepared in order to evaluate the capabilities of various system improvements 
to satisfy a range of possible water demands. The low growth projection is based on DEA's 
estimated 0.5 percent per year growth rate. Four percent was selected in order to bracket the 
upper end of possible growth, such as might occur with an upturn in the oil and gas industry. 
Marbleton also has a larger number of vacant lots making it more likely to be affected by any 
growth experienced in the area. 

Projected water demands are presented in Table 6 for both the low and high population 
projections. These projections are based on the historic average annual, maximum day, and peak 
hour per-capita factors previously discussed. 



TABLE 6 
Marbleton Water Supply Project 

Level 11 Feasibility Study 
Population and Water Demand Projections 

POPULATION 
Growth Rate: 0.5 96 I year 4 96 I year 

Low High 
Year Growth Growth 

0.005 0.04 

WATER DEMANDS 
Low Growth I High Growth 

Average Average Peak Peak Peak Peak 
Day Day Month Day Day Hour 
gpd gpm gpd gpd gpm gpd 

Average Average Peak Peak 
Day Day Month Day 
gpd gpm gpd gpd 

Peak 
Day 
gpm 

456 
474 
493 
5 13 
533 
554 
577 
600 
624 
648 
674 
70 1 
729 
759 
789 
82 1 
853 
888 
923 
960 
998 

1,038 
1,080 
1,123 
1,168 
1,215 
1,263 
1,314 
1,366 
1,421 
1,478 

Peak 
Hour 
gpd 

1,250,ooO 
1,300.000 
1,352,000 
1,406,080 
1,462,323 
1,520,816 
1,581,649 
1,644,9 15 
1,710,711 
1,779,140 
1,850,305 
1,924,3 1 8 
2,00 1,290 
2,08 1,342 
2,164,596 
2,251,179 
2.34 1,227 
2,434,876 
2,532,27 1 
2,63356 1 
2,738,904 
2,848,460 
2,962,398 
3,080.894 
3,204.1 30 
3,332,295 
3,465,587 
3,604.21 1 
3,748,379 
3,898,3 14 
4,054,247 



V. HYDROGEOLOGIC INVESTIGATIONS 

HYDROGEOLOGIC SETTING 

The communities of Marbleton and Big Piney have both developed well fields producing 
groundwater from the Tertiary-age sedimentary strata of the Wasatch Formation. In this area, 
previous studies by the U. S. Geological Survey identify a "sandstone sequence" approximately 
1,000 feet thick, consisting of fine- to coarse-grained sandstone, siltstone, silty claystone, and 
conglomerate. Individual sandstone beds are from 2 to 25 feet thick. Review of lithologic logs 
specific to the Big Piney and Marbleton wells confirm these regional descriptions of the aquifer. 
Descriptions of the strata penetrated typically include a mix of "gray sandy shale", "water sand", 
"gray shale", etc. 

The experience of well and aquifer testing completed for this project, as well as a long-term 
study of the larger area undertaken by the Pinedale office of the U.S. Bureau of Land 
Management indicate that the individual sandstone strata are not well-connected hydraulically, 
i.e. to a large extent, each water-bearing layer acts as an independent, confined aquifer. The 
BLM studies have been directed at the potential for inter-aquifer communication problems 
associated with the recent upswing in oil and gas exploration in the northern Green River Basin. 
Their conclusion has been that this is not likely to become a problem, due to the low 
permeability of siltstone and clay layers separating productive sandstones (pers. comm., Ramsey 
Bentley, 1994). 

On the local level, the fact that initially flowing wells have been common in the Big Piney area 
m h e r  demonstrates the confined nature of these aquifers. (As significant production creates 
drawdown in these relatively low-permeability strata, flow at the surface typically ceases.) The 
drilling log from Big Piney Well No. 6 provides an additional illustration of the hydraulic 
separation of individual water-producing layers; static depths-to-water reported as cable-tool 
drilling penetrated successively deeper "water sands" (all at greater than 500-ft depth) were 101, 
44, 15, and 8 feet. 

Table 7 presents a generalized composite of the Big Piney and Marbleton municipal wells 
(thickness and the presence of individual layers varies widely, see subsequent sections for 
details). Figure 4 presents a schematic cross-section through the Big Piney and Marbleton 
wellfields. This figure is approximately to scale, although all wells have been projected into a 
common east-west line. Because the water-producing strata (indicated by shaded areas) are also 
discontinuous in the north-south direction, each well may not penetrate the indicated aquifers, 
i.e. a well may be "behind" or "in front of' a specific aquifer lense depicted on Figure 4. 



FIGURE 4 -- Big Piney / Marbleton Geologic Schematic 
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Given the gentle eastward dip of the strata beneath Big Piney and Marbleton, individual 
sandstone strata will outcrop over broad areas to the west. Deeper units will outcrop 
progressively further west, at progressively higher elevations. Given similar permeability, 
deeper strata may thus be expected to produce higher static water level elevations. (This may 
explain the progression of static depths-to-water encountered in Big Piney Well No. 6.) 
Permeabilities are not equal, however, and hydraulic relationships may change in complex ways 
between recharge and discharge areas. 

Recharge occurs as infiltration of precipitation and streamflow. From the recharge area, 
groundwater will move generally eastward becoming increasingly mineralized as soluble 
sedimentary material is encountered. Like most of the Green River basin, sodium carbonate salts 
are common in this area and present the chief source of groundwater quality deterioration. Both 
the flowing nature of the Big Piney wells and the observation that some of the wells (Big Piney 
Nos. 1 and 7) produce water of a quality superior to that of the adjacent irrigation ditches (based 
on conductivity measurements) confirm that the principle recharge areas are sufficiently 
upstream to avoid the impact of local, poor-quality streams and ditches. 

TABLE 7 -- Generalized Log of 

Material 

unconsolidated silt, sand, 
and gravel 

grey and brown shale, thin 
sandstone stringers 

primarily sandstone 

mixed shale, sandy shale, 
and thin sandstone stringers 

sandstone layers up to 304 .  
thick, interlayered shale 

mixed shale, sandy shale, 
and thin sandstones 

sandstone layers up to 304 .  
thick, interlayered shale. 

sandy shale and shale 

Big Piney and Marbleton Municipal Wells 

Discussion 

source of "surface water", e.g. Marbleton park 
well, shallow domestic wells; quality and 
reliability vary 

confining layer 

productive aquifer; present at Big Piney Well 
Nos. 1 , 2  (abandoned), and 7. 

confining layers, minor water production 

significant water production where multiple 
layers penetrated; source for Big Piney Well Nos. 
3 and 4 and Marbleton Well Nos. 1, 2, and 4. 

confining layers; minor water production 

significant water production where multiple 
layers penetrated; source for Big Piney Well No. 
6 and Marbleton Well Nos. 3 and 4. 

lower limit of municipal well drilling 



Development History 

The groundwater permit listings of the Wyoming State Engineer's Office include 335 wells 
completed in the 4-township (144 square mile) area centered on Big Piney and Marbleton. The 
earliest of these wells has a 1900 priority; although 50% of the wells have been completed since 
1976. (75% of the wells have been drilled for domestic and stock use.) The dates of completion 
of the Big Piney and Marbleton wells range between 1959 (Big Piney No. 1) and 1 986 
(Marbleton No. 4). 

Because of the varying thickness and discontinuous occurrence of productive sandstone strata, 
one would expect well depths, yields, and static water levels to vary considerably over this area. 
This is demonstrated by the well permit data: depths vary from 16 to 975 feet, with an average 
depth of 200 feet; yields vary between zero and 320 gallons per minute (gpm), with an average 
of 24 gpm; and depths to water vary between flowing and 400 feet, with an average of 42 feet. 
The reported depths of wells appears to have been increasing slightly since about 1980, although 
this trend is not apparent in the reported yields or static water levels. Within this highly variable 
dataset, the suggestion is that users may be drilling somewhat deeper for water but with no 
consistent return in increased yield. 

Local pump service personnel and well drillers suggest a general decline in water levels over the 
last approximately 5 years, as evidenced by requests to lower pumps. Several opinions were 
encountered in Marbleton to the effect that shallow wells had gone dry over time, increasing the . 

need for and use of the municipal well system. The only quantitative data encountered to 
evaluate this suggestion come from Big Piney Well No. 4. This well was reported to flow 7 gpm 
when it was completed in 1977. Assuming the lack of use of the well for over a year has allowed 
relatively complete water level recovery, the 1994 static water level is at a depth of 15 feet. 
Application of the tested specific capacity of .23 gpm per fi to the 7 gpm report, suggests a 17- 
year decline in static water level of 45 feet in the strata open to Well No. 4. 

In contrast, the less-than-fblly-recovered water level in Big Piney Well No. 1 is only 9 feet lower 
than the static water level reported when the well was completed in 1959. As with other aspects 
of the water-bearing strata in this area, considerable variation in water level responses is not 
surprising. Water levels may have declined in some strata, while remaining relatively constant 
in others, in response to variations in recharge and production. Insufficient data are available to 
allow comprehensive evaluation of the issue of possible water level declines, although it may be 
that individual low-productivity strata have been depleted somewhat due to increased use. (No 
long-term drawdown data exist for the Big Piney or Marbleton municipal wells (see discussions 
below).) 



WELL ANALYSES 

Introduction 

Figures 1 and 2 show the locations of the 9 wells (one inactive) supplying the Marbleton and Big 
Piney municipal water systems. Table 8 presents a summary of pertinent well construction, 
performance, and water quality data. This section provides well-by-well information and 
analysis for each of these. This introduction presents an overview of the data sources and test 
procedures. It is followed by summary data, a discussion, and recommendations for each well. 
Recommendations only deal with the well and pumping equipment. See Section IV for 
discussion of recommended improvements in wellhead valves, meters, and controls. 

The Big Piney and Marbleton water supply wells were individually pump tested June 14-18 , 
1994 and September 6- 10, 1994, respectively. The following paragraphs provide the 
information derived from those tests, along with additional well-by-well data which was 
compiled from previous reports and records. For both systems, previous data are sparse and the 
information has been compiled from a combination of official documents, undated file notes, 
direct observations, and credible oral reports. All depths are referenced to ground level. 

In general, the "Well Construction" data are taken from Wyoming State Engineer Statements of 
Completion and related water right permit documents. These have been supplemented where 
possible from the files of the two towns. In only two cases, Big Piney Well Nos. 1 and 7, was 
the installed pump pulled, allowing verification of well depth, pumping equipment, and pump 
setting. The earliest reported static water level is listed in this section, along with a date if the 
level was recorded sometime later than the date of well completion. Data are estimated where 
reasonable estimates can be made. Blank entries indicate no information or estimates are 
available. A description of the water-producing strata corresponding to the well completion 
intervals is listed under "Log". 

"Production Data" come from the most recent year of records and from the pump tests performed 
as part of this project. Use percentages indicate the proportion of the time a specific well was in 
operation, e.g. a well may have been running 20% of time averaged over 1994. The discharge 
of a well will vary based on the discharge head (the water level in the tanks being supplied) and 
the depth to water during pumping. The depth to water will increase the longer pumping goes 
on, although at a decreasing rate. For wells subject to interference, the depth to water will also 
be a fbnction of pumping in nearby wells. The discharge when a well first comes on may be 
twice (or more) the discharge listed below, which is based on continuous pumping for at least 
one 111 day. Similarly, the "current" static water level is based on a limited period of recovery 
(at least one day). In relatively low-permeability aquifers such as these, the water level may 
continue to recover for days, weeks, and even months following cessation of pumping. Inclusion 
of a "less-than" symbol with the listed static water level indicates the level was still rising 
appreciably at the time of measurement. The "discharge head" is the average system head 
against which the well pumps deliver water, as measured at the well head. This head is 
controlled by the level of water in the associated elevated water tanks. The "specific capacity" is 
simply the volume of water discharged per unit of drawdown. (Drawdown is the difference 
between the static depth-to-water and the pumping depth-to-water.) Like the pumping water 
level, specific capacity will decline over the course of a pumping period, although at a 



Big Piney 
No. 1 

Big Piney 
No. 3 

Big Piney 
No. 4 

Big Piney 
NO. 6 

Big Piney 
No. 7 

Marbleton 
No. 1 

Marbleton 
No. 2 

Marbleton 
NO. 3 

Marbleton 
No. 4 

TABLE 8 -- BIG PINEY 1 MARBLETON WELL SUMMARY 

CONSTRUCTION 

Completion 
Date 

1959 

1963 

1978 
(inactive) 

1982 

1960 

1976 

1976 

1982 

1986 

PERFORMANCE 

Static 
Depth 
to 
Water 
(ft) 

11.6 

68 

14.6 

118 

1.1 

163 

166 

288 

168 

QUALITY 

Total 
Dis- 
solved 
Solids 
(mgfl) 

522 

558 

590 

765 

547 

606 

591 

696 

608 

Total 
Depth 
(ft.1 

120 

510 

444 

90 1 

162 

555 

585 

820 

800 

Production 
Interval (ft) 

58-88 

448-505 

376-429 

655-665, 
700-790, 
835-855 

70- 120 

390-580 

290-576 

645-665, 
785-8 15 

500-540, 
676-737 

Sodium 
(ms/l> 

98 

162 

20 1 

297 

208 

26 1 

238 

277 

22 1 

Pumping 
Depth to 
Water (ft) 

31.5 

364 

314 

39 1 

92 

442 

407 

477 

524 
(projected) 

Fluoride 
(mgfl) 

.4 

.8 

1.9 

3.6 

.6 

1.7 

1.7 

4.2 

1.5 

Discharge 
(gpm) 

115 

48 

68 (test) 

140 

62 (test) 

137 

109 

100 

161 

Power 
Cost 
(cents/ 
1000 
gal) 

12.9 

8.2 

n/a 

7.3 

5.0 

12.7 

9.1 

9.7 

11.2 

Well 
Efficiency 
(%) 

87 

48 

90 

87 

18 

94 

86 

95 

95 

Hard- 
ness 
(as 
CaCo3) 

243 

70 

9.7 

2.7 

2 1 

3.3 

2.0 

3 .O 

5.2 

. 

Specific 
Capacity 
( g ~ d f t >  

5.78 

.16 

.23 

.5 1 

.68 

.49 

.45 

.53 

.45 

Pumping 
Efficiency 
(%I 

11 

49 

n/a 

58 

35 

36 

47 

48 

47 



decreasing rate. The reported specific capacities are based on the observed "static" water levels; 
lower specific capacities would be calculated if a higher static water level were used. 

"Test Data" are derived from pump testing of each well. Because all wells, with the exception of 
Big Piney Well No. 4, were in active use at the time of testing, it was not possible to rigidly 
control pumping and recovery periods, nor to provide multi-day tests. As a result, the resulting 
interpretations are only approximate. With the exception of Big Piney Well No. 4, the installed 
pumping equipment was used to test the wells, and discharge was made into the respective water 
systems. Thus, both the discharge head and the resultant discharge rate were allowed to vary 
somewhat in response to system use. Only Big Piney Well No. 7 and Marbleton Well No. 4 
were tested at less than the maximum rate of the installed equipment; the former to control 
sediment production and the latter to maintain a depth-to-water within the 500-ft. range of the 
instruments used. 

Discharge rates were measured using the installed in-line flow meters; the only verification made 
of the meter-indicated flows was for Big Piney Well No. 4. Average and peak daily discharge 
values for 1994 (January - September) are provided for the Marbleton wells, for which daily 
production data are routinely collected. Only cursory monthly production data are available for 
the wells in Big Piney. Depths-to-water were measured using an In-Situ downhole transducer 
and Hermit datalogger where possible. Where this was not possible (Big Piney Wells 3 and 6), 
an electric sounder was used and data were logged manually. (The density of data on the 
accompanying data plots indicates those tests for which an automatic data logger was used.) 
Electrical power use was measured by reading the installed service meters. 

The aquifer parameters of transmissivity and storage coefficient were interpreted fiom the pump 
test data. In the absence of an observation well, the estimation of storage coefficients is 
hindered. Storage coefficients noted as "assumed" are based on the general character of the 
aquifer (e.g. lithologic logs, static water levels) as well as on the limited test data available. In 
the case of Marbleton Well Nos. 1 and 2, each was used as an observation well for the other. 
The storage coefficient developed from these tests was applied to Marbleton Well Nos. 3 and 4, 
which are completed in similar strata. 

Based on the discontinuous nature inferred for the water-bearing strata in these wells, aquifer 
conditions generally described as "semi-confined" or "leaky confined" were expected. Under 
such conditions, an aquifer will respond as though it is fully confined during the early portion of 
testing as water is supplied primarily fiom the aquifer itself. Later, water in the overlying and 
underlying, less-productive layers will begin to move into and through the aquifer, providing an 
additional source of water and reducing the drawdown which would otherwise have occurred. 
With the possible exception of Marbleton Well Nos. 2 and 3, the tests performed for this study 
were not long enough to see the latter characteristics. (Some leakage between the water- 
producing strata of Big Piney Well Nos. 3 and 6 may also have been observed.) 

Figures 5 - 14 present the test data for the Big Piney and Marbleton wells. All plots are 
expressed in terms of depth-to-water (in feet) and time (in minutes). To convert depths-to-water 
to drawdown, the "static" water levels provided in the narrative for each well should be 
consulted. Individual water level measurements are indicated on the plots by square symbols. 
Lines on the plots are the theoretical depths-to-water which would occur under ideal (Theis) 



FIGURE 5 -- Big Piney Well No. 1 Test Data 
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FIGURE 6 -- Big Piney Well No. 3 Test Data 
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FIGURE 7 -- Big Piney Well No. 4 Test Data 
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FIGURE 8 -- Big Piney Well No. 6 Test Data 

Recovery 
(prior Q = 140 gpm) 

- 
C, 

I 400 - 
+ 
u 

L 
a3 300 .. offset = -35 ft. 
C, 

; 200 - 
0 

150 -. +: 
5 
a 100 
a3 
w 50 

.. 

.- 

I n t 

0.10 1 -00 10.00 100.00 1 000.00 

time since pumping stopped (min) 



FIGURE 9 -- Big Piney Well No. 7 Test Data 
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FIGURE 10 -- Big Piney Well No. 7 1992 Test Data 
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Marbleton Well No. 2 as Observation Well 
(Q = 140 gpm, r = 295 ft) 
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FIGURE 13 -- Marbleton Well No. 3 Test Data 
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FIGURE 14 -- Marbleton No. 4 Test Data 
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conditions, computed using the Thies equation. The parameters indicated in the boxed text on 
the face of the plots were used to construct these lines; where an "offset" is included, this is the 
value added to the theoretical drawdown to obtain a match with the measured data. Such offsets 
will occur whenever the well is less than 100% efficient. (Offsets may also result from errors in 
the assumed storage coefficient, the estimated static water level, or other test irregularities.) 

Both recovery and drawdown depths-to-water are plotted with respect to the number of minutes 
the well had been pumping or recovering. The impact of previous pumping or recovery periods 
has been taken into account explicitly by combining the two effects. (This analysis can also be 
done by plotting drawdown as a fbnction of the ratio of pumping and recovery times, "t/t"', but 
the resulting time variable is much more difficult to understand.) 

All of the data plots include a curved, initial portion before conformity with the theoretical line. 
This period typically lasts approximately 10 minutes and, in all cases, is interpreted as the result 
of casing storage. (During the early portion of a pumping period, water is supplied fiom the 
casing rather than from the aquifer.) Other deviations from ideality will occur due to pumping 
rate fluctuations, interference from other wells, the lateral extent of the "aquifers" corning within 
the area of drawdown influence, and leakage from adjoining beds. As the plots indicate, 
however, such deviations were relatively minor over the course of these tests. 

The "well efficiency" is the ratio of drawdown in the aquifer immediately outside the well to the 
drawdown in the well. The former is nearly always less than the latter due to the restriction 
represented by the sediment around the wellbore and the perforations (or slots) through which 
the water enters the well. A low well efficiency indicates insufficient open area to allow water to 
easily enter the well or less-permeable material around the wellbore. This condition may be due 
to the way the well was constructed and developed in the first place or to deterioration (clogging, 
corrosion) through time. Estimates of well efficiency for wells in which a storage coefficient is 
assumed are less accurate than those for which the storage coefficient is based on observation 
well data. Estimates of well efficiency based on these relatively short, single-rate tests are only 
approximate in any case. 

The "wire-to-water" efficiency is the ratio of the total work done in lifting water fiom the well 
and delivering it into the system to the amount of power (kwhr) expended to do that work. (In a 
perfectly efficient system, it takes 1.88 kilowatts to lift 100 gpm 100 feet.) The ratio of energy 
expended to work produced is always less than 1 due to a variety of mechanical and electrical 
energy losses. A low wire-to-water efficiency indicates a problem with the well pump and/or 
motor. Both the well efficiency and the wire-to-water efficiency should be tracked over time to 
monitor changes which may indicate the need for remedial measures. Wire-to-water efficiencies 
for Big Piney Well Nos. 1,3, and 6 were calculated based on the various combinations of the 
three wells running under one master electrical meter. A more systematic, one-by-one analysis 
of wire-to-water efficiency is recommended for a time period when water demands allow. 



BIG PINEY WELL NO. 1 

Construction Data 
Permit No. : UW104 
Completion Date: 1959 
Total Depth: 120 ft. (88 ft. measured 911994; feels like filled with sediment) 
Completion Depth: 120 ft. 
Hole Diameter: 10 in. 
Casing Diameter: 6 in. to 58 ft., 8 in. to TD 
Completion: unclear, may be vertically- slotted 8-inch casing below 58 ft. 
Static Water Level: 3 ft. 
Initial Tests: 70 gpm for 2 hrs. wl 75 ft. drawdown 
Log: "sandstone" 8 1-120 ft. 

Production Data 
Current Discharge: 1 1 5 gpm 
1993 -May, 1994 Average Use: 3 8% 
1993-May, 1994 Peak Month Use: 83% (Sept-Oct, 1993) 
Static Water Level: 11.6 A (GL, at 1.5 day recovery) 
Pumping Water Level: 3 1.5 ft (at 2 days) 
Discharge Head: average 126 ft. (during testing; tank full = 150 ft.) 
Specific Capacity: 5.78 gpmlft (at 2 days) 
Pumping Equipment: Franklin 15 hp motor, Model 2366 1360 10; Jacuzzi Model 15 S6B 15/B, 

code 3B804 pump; set at 66 ft. 

Test Data 
Aquifer 

Transmissivity : 1 0,000 gpd/ft 
Storage Coefficient: .0001 (based on test data) 

Well Efficiency: 90% 
Wire-to-Water Efficiency: 1 1 %(?) 

Discussion 

Well No. 1 is clearly the most productive well in either Big Piney or Marbleton. It produces 
fiom a sand and gravel aquifer, reported to occur between 80 and 120 feet in depth. Comparison 
to the observed current depth of the well (filled in to 88 feet), and the clayey nature of the 
infilling sediment suggests the current production is coming primarily from the interval above 
88 feet. Cursory logging of the well suggests it is open to the formation below 58 feet; the 
minimal lithologic log for the well describes the 43 - 81 ft. interval as "gray shale". Big Piney 
Well No. 7 and a private well 430 ft. east of Well No. 7 likely have encountered this or a 
siilarly permeable bed. Its continuation to the east is indicated by a recently completed 
(811994) well south of the high school (see Figure 1). The driller of this well (Dick Gordon, Big 
Piney) reports that he encountered water-bearing sand between 60 feet and the total depth of the 
well at 98 feet. The initial static water level was 5 feet below ground surface. (This hole is 10 
inches in diameter, cased with 8-518 inch saw-slotted Schedule 40 PVC.) Gordon reports his 



well was bailed at approximately 100 gprn with less than 5 feet of drawdown, indicating a 
transrnissivity at least as high as that tested in Big Piney Well No. 1. 

The previous, long-time water superintendent for Big Piney, Bob Tracy, reports that Big Piney 
well No. 2 (see Figure I), produced as well as Well No. 1 from approximately the same depth, 
suggesting the presence of this strata still fbrther east. The log of this well reported "sandstone" 
between depths of 109 and 124 feet. Well No. 2 was located where the Big Piney Library now 
stands; Tracy reports that it was abandoned due to deteriorated casing and to make way for 
construction of the library. That the well logs for Big Piney Well No. 4, located approximately 
1000 feet north of the site of Well No. 2, provide no indication of this relatively shallow sand or 
gravel layer indicates its northward termination. (Local well driller Gordon, as well as water 
personnel in Marbleton, report no such shallow productive strata beneath Marbleton.) The 
lithologic logs available for Big Piney Well Nos. 3 and 6, both within 200 feet of Well No. 1 do 
not include a significant sand or gravel layer around 100 feet in depth, suggesting limited lateral 
extent at this location. (Such limitation is contradicted by the test data from Well No. 1, which 
provided no indication of a nearby aquifer boundary.) 

A relatively permeable sand and gravel channel running east-west through the southern portion 
of Big Piney and extending far enough west to encounter relatively high-quality recharge is 
indicated. Based on the likely depositional history of this layer, the thickness and permeability 
are likely to decrease eastward. However, the sustained production fiom Big Piney Well Nos. 1 
and 7 attest to significant lateral extent and future development potential. 

The relatively low productivity (.9 gpmlft specific capacity) indicated by the 1959 pump test 
reported for Well No. 1 is assumed to be due to poor well development. By all reports, this well 
has consistently produced on the order of 100-120 gpm. Given the several years of less-than- 
normal precipitation which preceded 1994 testing and the observed in-filling of the well, it 
appears unlikely that pumping water levels were substantially lower in the past. 

Following testing of Well No. 1 in June, 1994 the well was made the "lead" well in the wellfield 
rotation and pumped virtually continuously. On September 9, 1994, the well was observed to be 
producing 110 gprn from a pumping water level of 37.2 feet. Extension of the theoretical line on 
Figure 5 to a time of 3 months predicts a depth-to-water of 34.7 feet. This demonstrates that the 
aquifer continues to be quite productive under long-term pumping, although aquifer boundaries 
may increase drawdown slightly beyond that predicted for an ideal (i.e. infinite) aquifer. 

Based on the 1994 pump testing, the production fiom this well will vary between 110 and 120 
gprn in response to water tank levels between 150 and 90 feet above ground level, respectively. 
For management under 111 tank conditions, a discharge head of 150 feet and a production rate of 
110 gprn should be used. 

The "static" water level observed in 1994 is 8 feet lower than the static water level reported at 
completion in 1959. This may be due to a general lowering of aquifer water level due to poor 
recharge in recent years andlor the cumulative effect of 35 years of production by this and other 
wells producing fiom the same strata. In either case, the current availability of an additional 30 
feet or more of drawdown indicates the aquifer has substantial additional production capacity. 
Given the test-indicated transmissivity, the well should be capable of sustained production of at 



least 200 gpm. (The possibility of performing a test at this rate was investigated. Based on the 
importance of the well to the Big Piney system and the indications of well deterioration observed 
during geophysical logging, testing at rates greatly in excess of historic production levels was 
not recommended.) 

The well efficiency determined during testing indicates that the in-filling of this well has not 
greatly impacted the pumping water level. This provides fbrther evidence of the highly 
productive nature of the aquifer and of additional development potential. The low wire-to-water 
efficiency, however, suggests the selection and operation of the installed pump and motor could 
be greatly improved. Town personnel report that this pump was originally installed in Well No. 
6, in which the pumping water level was found to be approximately 400 feet. It is no surprise 
that a pump and motor combination selected for those conditions would be ill-suited to the 
dramatically lesser pumping lift of Well No. 1. (Because power is metered for Big Piney Well 
Nos. 1, 3, and 6 in combination, the power use efficiencies of these wells were extracted from 
meter readings and observations of the respective on and off cycles of each well. The results are 
quite approximate as a result.) At the pumping efficiency inferred from these test data, 
application of the lowest marginal power cost from the Utah Power & Light rate schedule (see 
Appendix 2) indicates the direct power cost of producing 1,000 gallons from Well No. 1 into a 
full water tank is approximately 13 cents. Were the efficiency increased to a level comparable 
to that inferred for Well No. 6 (60%), the cost would be reduced to 2-112 cents. At an annual 
usage of 22 million gallons (from Table I), a potential cost savings of $2,300 per year is 
indicated. (Were Well No. 1 pumped on a nearly continuous basis, the annual savings could 
approach $6,000.) 

Recommendations 

Given the age and condition of Well No. 1, installation of higher-volume pumping equipment is 
not recommended. If use of the well is to be continued in its present configuration, a 
pumplmotor combination better suited to the production characteristics of the well should be 
installed. (The potential power savings calculated above should be compared to the cost of 
pump replacement to determine the appropriate timing of this recommendation. Additional 
power use data collected at a time when only Well No. 1 was being served by the master electric 
meter would allow refinement of the power efficiency estimates.) 

If no additional upgrades of the well are to be made, cleaning out the well to the original total 
depth and installation of well screen below 60 feet should be considered. Given the relatively 
shallow depth of the well, however, if substantial upgrades are to be made, construction of a new 
well at this same location could provide superior security for the hture at a relatively small 
additional cost. A new well at this location should be designed to produce 200 gpm. A naturally 
gravel packed, stainless-steel well screen completion over the potentially water-bearing interval 
(approximately 40 feet, to be determined during construction) is recommended. 

If additional groundwater supply is needed for the Big Piney or a combined Big Piney 1 
Marbleton 
water system, the aquifer tapped by Big Piney Well Nos. 1 and 7 is the obvious choice. Aquifer 
testing and the inferred aquifer geometry both indicate additional development potential. In 
addition, this aquifer produces the highest quality water of the various strata from which water is 



currently being produced. Based on the aquifer parameters determined during testing, 
production from a 200 gpm well at a distance of 300 feet would result in an additional 15 feet of 
drawdown at Well No. 1 .  (Closer spacing results in greater interference; at the 200 gpm 
production rate, a spacing of 100 feet would produce 20 feet of drawdown interference, a spacing 
of 400 feet would produce 13.5 feet of interference.) Within the siting constraints of land 
ownership and system engineering, an offset fiom Well No. 1 of 200-300 feet should be targeted. 
Because the details of aquifer occurrence are not known (see Well Nos. 3 and 6 discussions), 
offset drilling should be preceded by a limited shallow exploration program (e.g. 3 or 4 test 
holes) to verify aquifer location and thickness before a production-size well is completed. 

BIG PINEY WELL NO. 2 (abandoned) 

Construction Data 
Permit No. : UW 107 
Completion Date: 1959 
Total Depth: 130 A. 
Hole Diameter: 10 in. 
Casing Diameter: 8 in. 
Completion: 109 - 124 A. (inferred from log) 
Static Water Level: 5 A. 
Initial Tests: 100 gprn for 29 hr. wI68 A. drawdown 
Log: "sandstone" 109-124 A. 

Discussion 

The limited data available from the Statement of Completion for this well suggest a 
transmissivity on the order of 2,600 gpd/ft, approximately one fourth that calculated fiom 1994 
testing of Well No. 1.  Comparison to the initial test reported for Well No. 1, however, suggests 
No. 2 as the better well. In any case, the presence of an aquifer far more productive than was 
subsequently developed by Big Piney Well Nos. 3,4, or 6 is indicated. 

Recommendation 

If additional well development in the eastern portion of Big Piney (not currently recommended) 
is desired at some point, it should seek to develop the same aquifer as was penetrated by the 
abandoned Well No. 2. Comparison to the lithologic log of Big Piney Well No. 4 and the 
success of recent drilling south of the high school suggests locations in the south part of town 
have higher potential than those to the north. As above, such drilling should be preceeded by a 
limited shallow exploration program (e.g. 3 or 4 test holes) to verify aquifer location and 
thickness before a production-size well were completed. 



BIG PINEY WELL NO. 3 

Construction Data 
Permit No. : UW 1202 
Completion Date: 1963 ; deepened 1 966 
Total Depth: 332 fi.; deepened to 5 10 ft. 
Completion Depth: 5 10 fi. 
Hole Diameter: 8 in.(?) 
Casing Diameter: 7 in. 
Completion: perforated 448 - 505 ft. 
Static Water Level: 8 fi. (1963); "flowing" (1977) 
Initital Tests: 200 gpm for 15 min. wl 100 A. drawdown (1 963); "recovery slow" (1 977) 
Log: "main water source ... sand and gravel" 216 - 222 A.; also "sand" 328 - 332 ft.; "sand" 448 - 

505 ft. 

Production Data 
Current Discharge: 48 gpm 
1993-May, 1994 Average Use: 3% 
1993 -May, 1994 Peak Month Use: 13% (Jan., 1993) 
Static Water Level: 68 A. (GL; at 2.5 days' recovery) 
Pumping Water Level: 3 64 fi. (GL; at .5 day) 
Discharge Head: average 126 ft. 
Specific Capacity: .16 gpmlft 
Pumping Equipment: 

Test Data 
Aquifer 

Transmissivity: 600 gpdh 
Storage Coefficient: .OO 1 (assumed) 

Well Efficiency: 48% 
Wire-to-Water Efficiency: 49%(?) 

Although it is unlikely that the productive sand layer penetrated by Well No. 1 is absent at the 
location of Well No. 3, there is no mention of such a layer in the No. 3 logs. (The corresponding 
interval is described as "gray shale", "sandy shale (water)", and "gray, red shale (layers)" .) 
It is unclear &om the information on this well why the well was not perforated opposite the log- 
described water-bearing strata above 400 feet. Perhaps this was an attempt to avoid the negative 
effects of water cascading into the wellbore from higher layers if the well was to be pumped 
down below these strata. (The depth to water during testing was 364 feet, so had the higher 
strata been perforated, at this drawdown water would have been falling down the wellbore.) 

The favorable indication of the pump test in 1963 (2.0 gpm/ft specific capacity) was likely due to 
the shortness of the test. Much of the initial production was likely simply water stored in the 
well casing. Town personnel describe this well as "always a poor performer"; Mr. Tracy 



described the well as "mudded up" when he first began work with the system in 1967. He 
"cleaned it out" and began production pumping. 

Based on observations during well testing at this location, Big Piney Well No. 3 experiences 
approximately 10 feet of interference from Well No. 6, despite a 503 .  difference in static water 
levels and 30-ft difference in pumping water levels (No. 6 lower in both cases). Statements of 
completion for the two wells indicate a thickness of 150 feet between the lowest perforations in 
Well No. 3 and the highest perforations in Well No. 6. Whether the observed interference is due 
to leakage along the casing in Well No. 6 or between the respective water-producing strata has 
not been determined. 

The drawdown test of Well No. 3 (see Figure 6) was effected by interference from Well No. 6 
and, more importantly, by changes in discharge rate in response to tank filling. Due to high 
water demands and alarmingly low tank levels, Well No. 6 was turned on at 73 minutes into the 
Well No. 3 drawdown test and the Well No. 3 discharge rate was allowed to rise to meet the 
demand. Tank levels continued to fall until approximately 130 minutes, with an accompanying 
increase in the discharge rate from Well No. 3. Given the relatively low specific capacity of this 
well, .16 gpm per foot of drawdown, the 10% variation in discharge rate over the latter part of 
the test accounts for 3 0 feet of variation in the pumping water level. 

The well efficiency estimated for Well No. 3 is relatively low. Comparison to the original test 
information and the report of subsequent sediment suggests the well may be partially filled with - 

sediment. (The well is not known to be a sediment producer, but the relatively low discharge 
rate may simply mobilize sediment which is not subsequently entrained in the discharge stream.) 

Within the ability to discriminate the power efficiency of this well from the other two (Nos. 1 
and 6) on the same electric meter, the estimated efficiency does not suggest serious problems 
with the installed pumping equipment. 

Recommendations 

This well would likely benefit from redevelopment, e.g. cleaning our accumulated sediment, 
bailing, jetting, and pumping. Even if a well efficiency on the order of 80 - 90% could be 
established, however, the pumping water level would still be greater than 230 feet. It may be 
cost-effective to attempt to increase the efficiency of this well as part of other well work at this 
location, but it may not have sufficient potential to justify contractor mobilization exclusively for 
this well. Similarly, the installed pumping equipment appears reasonably matched to well 
capacity. Additional production of 10-1 5 gpm may be possible (bringing the total to 60-65 gpm) 
while maintaining the pumping water level above the perforated interval, but may risk sediment 
production due to the higher pumping rate. 



BIG PINEY WELL NO. 4 

Construction Data 
Permit No. : UW33546 
Completion Date: 1977 
Total Depth: 442 ft 
Completion Depth: 444 ft. (open to 42 1.5 ft, 6/94) 
Hole Diameter: 8-518 in 
Casing Diameter: 8-518 in 
Completion: Fifty five 112 X 6 in cut slots, 376 - 428.5 ft 
Static Water Level: flowing 7 gprn 
Initial Tests: 20 gprn for 5 hrs. wl 120 ft drawdown 
Log: "water sand" 376-428.5 ft 

Production Data 
Test Discharge: 68 gprn 
Production: (this well is not currently attached to the Big Piney system) 
Static Water Level: 14.6 ft.(GL) 
Pumping Water Level: 3 14 ft. 
Specific Capacity: .23 gprn/ft (at 1 day) 

Test Data 
Aquifer 

Transmissivity: 400 gpdlft 
Storage Coefficient: .OO 1 (assumed) 

Well Efficiency: 90% (?) 
Wire-to-Water Efficiency: (no pumping equipment currently installed) 

Discussion 

The log of this well provides no indication of the productive strata encountered by Big Piney 
Well Nos. 1 and 2. The corresponding interval is described as "various layers of red and gray 
shale". Comparison to deeper wells in the Big Piney and Marbleton systems suggests the 
production from this well may have been greater had strata below 600 feet in depth been 
included. 

The principle reason this well is not used as part of the Big Piney water supply is the periodic 
production of sediment. During testing, the well was pumped at rates as high as 100 gpm, with 
sigmficant sediment production. The final test discharge rate was determined by trial and error 
to minimize sediment. Not coincidentally, this 68 gprn rate also maintained the pumping water 
level above the highest casing slots in the well. (The turbulence of cascading water and the 
exposure of wellbore sediments to the atmosphere are avoided by a pumping water level above 
well openings.) 

This well was initially step tested, at rates of 38, 5 1, and 78 gpm. The recovery period following 
step testing is included on Figure 7, along with the one-day "constantw-discharge drawdown and 
recovery tests. The initially high drawdown indicated on Figure 7 is the result of allowing wide- 



open discharge for a few minutes to clear sediment from the wellbore. The subsequent 
variations in drawdown are assumed due to an inability to rigidly control the discharge rate. 
Although discharge valve adjustments were made over the course of the test, the relatively low 
specific capacity (.23 gprn per ft) creates some volatility in drawdown. The worn condition of 
the water meter and valving used may also have contributed to fluctuations in discharge and 
drawdown. (The reported discharge rates were measured by timing the filling of a known 
volume, not by reading the in-line water meter.) 

The theoretical curves for the two recovery periods presented on Figure 7 are based on using 
static water levels different by 15 feet. (The earlier, 78 gpm, recovery plot reflects a static water 
level 15 feet higher than the recovery from the much longer 68 gpm pumping period.) This may 
be due to the draining of a relatively productive, but quite limited stratum over the course of the 
longer test. Such an interpretation would be consistent with the discontinuous and 
heterogeneous nature of the water bearing sequence. 

Step test data demonstrated no sigdcant change in specific capacity with increasing discharge 
rate. This and the longer-term test performance indicate a relatively high well efficiency, at least 
at the tested rate. Well efficiency may decrease at higher pumping rates, and is likely to decrease 
dramatically once drawdown falls below the water-producing strata. (The maximum drawdown 
to which a stratum can be subjected is when the pumping water level is at the same elevation as 
the bottom of that stratum. Additional drawdown may induce additional inflow from other, 
deeper strata, but simply widens the difference between aquifer drawdown and well drawdown 
for the higher stratum.) 

Recommendations 

As with Big Piney Well No. 7 (see discussion below), continuous operation at a reduced rate to 
control sediment production is recommended should future use of this well be desired. 
(Additional use of this well is not being recommended at this time.) One-day testing suggested a 
rate of 60-70 gpm would prove satisfactory, but longer term testing should be conducted prior to 
discharge into the municipal system. 

Based on the performance of other wells in the area, e.g. Big Piney No. 6, Marbleton Well Nos. 
1,2, 3, and 4, this well would be more productive if deepened to penetrate additional water- 
bearing strata. If this were done, the existing slots should be cemented off to eliminate sediment 
entry and the new completion should use properly designed and positioned well screen. Were 
screen hung inside the existing casing using a liner hanger, the full diameter of the existing well 
casing would be preserved to a depth of approximately 420 feet. In light of the performance of 
this well, offset drilling at the same location is unlikely to produce a substantially superior result. 

BIG PINEY WELL NO. 5 (A well number was reserved for this well -- Wyoming State 
Engineer permit no. UW 3 804 1 -- but it was never drilled.) 



BIG PINEY WELL NO. 6 

Construction Data 
Permit Nos. : UW 58788; UW44487 
Completion Date: 1982 
Total Depth: 901 ft. 
Completion Depth: 
Hole Diameter: 8 in. 
Casing Diameter: 8 in. (.250-wall steel) 
Completion: .050-slot stainless steel screen 655-665, 700-790, and 835-855 ft. 
Static Water Level: 8.2 ft. (statement of completion); "flowing" (driller's log) 
Initial Tests: 120 gprn for 84 hrs ~ 1 2 1 0  ft. pumping water level 
Log: "water sand" 639 - 670 ft.; "water sand" 756 - 792 ft."; "water sand" 827.5 - 859 ft. 

Production Data 
Current Discharge: 140 gpm (at 1 day) 
1993-May, 1994 Average Use: 53% 
1993-May, 1994 Peak Month Use: 77% (March-April, 1994) 
Static Water Level: 1 1 8 ft. (projected to 1 day) 
Pumping Water Level: 391 A (at 1 day) 
Discharge Head: average 126 ft. 
Specific Capacity: .5 1 gpmk (at 1 day) 
Pumping Equipment: 25 hp motor and pump set at 414 ft. (1993 report) 

Test Data 
Aquifer 

Transmissivity : 1,000 gpd/ft 
Storage Coefficient: .OO 1 (assumed) 

Well Efficiency: 87% 
Wire-to-Water Efficiency: 5 8% 

Discussion 

According to Mr. Tracy, the Big Piney water superintendent at the time this well was drilled, the 
water-bearing strata developed by Well No. 1 were deliberately avoided in the completion of 
Well No. 6. The log from Well No. 6 describes the interval corresponding to the productive 
zone of Well No. 1 as "very hard gray shale", "hard brown shale", "various strips red & gray 
shale", and "dirty water sand (1 5 gprn)". As with Well No. 3, the indication from this 
information is that the Well No. 1 aquifer is substantially absent at the location of Well No. 6. 
Although the calculated transmissivity found at Well No. 6 is somewhat higher than that 
estimated for Well No. 3, this appears to be more the result of the increased thickness of water- 
bearing strata open to the well than to a superior permeability. Division of the transmissivity by 
the open interval for Well Nos. 3 and 6 indicates permeabilities of 10.6 and 8.3 gpd/ft2, 
respectively. Well No. 6 is the higher production well primarily by virtue of penetrating 
additional stratigraphic thickness and allowing somewhat greater drawdown. 



The ambiguity in the initial static water level for this well may be a fbnction of the various 
water-bearing strata penetrated. Five "static" water levels are recorded on the driller's log, 
varying from flowing to 101 feet in depth. (The static water levels increased with deeper strata.) 
The final level in the completed well is a fbnction of which intervals are open to the well and the 
relative permeabilities of those layers. Under static conditions, it is likely that water is flowing 
between strata of different heads; probably from deeper strata into shallower strata. Under 
pumping conditions, drawdown is sufficient to induce flow into the well from all strata 
penetrated. 

Testing of Well No. 6 was constrained by the June demands of the Big Piney system, drawdowns 
approaching 400 feet, and the inability to install automatic water level recording equipment in 
the well. Drawdown data collection was insufficient to provide meaningfbl analysis. Thus, well 
analysis is based on the recovery data presented on Figure 8. 

The "offset" indicated on Figure 8 is the quantity added to the theoretical recovery to obtain a 
match with the measured depths to water. Since recovered water levels are based on the 
pumping water level at the beginning of the recovery period, the "offset" is an indication that the 
measured water level in the well during pumping was approximately 35 lower than the water 
level in the aquifer. This difference is the basis for the calculation of a well efficiency of 87%. 

Recommendations 

Given the acceptable well and pumping efficiencies indicated by testing Well No. 6, no 
additional work is recommended at this time. Aquifer and pump performance should be 
monitored periodically for changes. 

BIG PINEY WELL NO. 7 

Construction Data 
Permit No. : UW 362 
Completion Date: 1960 
Total Depth: 162 ft 
Completion Depth: 162 ft (jetted to solid obstruction at 128 ft., 6/94) 
Hole Diameter: 10 in 
Casing Diameter: 8 in (steel) 
Completion: perforated 13 5- 1 5 8 ft (see discussion) 
Static Water Level: flowing 
Initial Tests: 
Log: "main source of water" at 145 ft; "sand" 40-55 ft; "sand" 135-1 58 A. 

Production Data 
Current Discharge: 62 gpm (see discussion) 
1993 Average Use: 1 5% 
1993 Peak Month Use: 50% (June-July, 1 993) 
Static Water Level: 1 . 1  ft (TOC) 
Pumping Water Level: 92.3 ft (at 1 day) 
Discharge Head: average 120 ft 



Specific Capacity: -68 gprnlft (at 1 day) 
Pumping Equipment: 7.5 hp Franklin Model 234-328-700-4 motor; Gould 70LG75 pump; set at 

112 ft on 2-inch drop pipe. 

Test Data 
Aquifer 

Transmissivity : 10,000 gpd/ft 
Storage Coefficient: .OO 1 (assumed) 

Well Efficiency: 1 7% 
Wire-to-Water Efficiency: 3 5% 

Discussion 

The reported completion information for this well is clearly in error. Testing of the well 
encountered water cascading into the well at approximately 70 feet. This depth corresponds to 
neither the reported perforations nor a logged sandstone interval. The well may have been 
modified following initial construction or the information provided may not actually correspond 
to this well. The well is believed to have originally been drilled as "Big Piney Camp Well No. 
1" for the El Paso Natural Gas Company. It was subsequently known as the "Milleg Heights" 
well, and only became "Big Piney Well No. 7" when it was added to the Big Piney system. 

As encountered at the beginning of testing (June, 1994), this well was being produced only for 
short periods of time. (Except for very brief, manual operation, the well had been out of service 
since November of 1993 .) Production was sufficient to cause the pumping water level to fall 
below the pump intake (at which point the circuitry shuts the pump o q .  In addition, complaints 
of sediment production into the distribution system were common. Upon removal of the pump 
(set at 92 feet), the well was found to be 119.6 feet deep. Jetting the well by pumping water 
down through an open pipe succeeded in washing out sediment to a depth of 128 feet. At that 
depth, a firm, metallic bottom was encountered, assumed to correspond to the top of the line- 
shaft turbine pump reported to have been lost down the hole. (The poor well efficiency is 
consistent with the log-indicated completion, which would require water to move up the 
wellbore, through he accumulated sediment and past the stuck pump to reach the current pump 
intake.) 

Discharge from the well was adjusted to provide relatively sediment-free water. Following 
recovery from this experimental period, the well was pumped at a constant rate of 65 gpm while 
drawdown was measured. Beyond the first 16 minutes of pumping, during which casing storage 
and sediment production affected drawdown, additional drawdown was not measurable in the 
context of the minor fluctuations experienced. This result suggests either high transmissivity in 
the aquifer or the occurrence of a very productive recharge source. The latter possibility is not 
indicated by the well log -- 135 feet of "shale" are logged between the open interval of the well 
and the 22 feet of "surface gravel". To fbrther evaluate the possibility of nearby surface water 
recharge, the conductivity of the irrigation ditches in the area and of Piney Creek north of Well 
No. 7 were measured. In all cases, the surface water conductivity measurements were 
substantially higher than that of the water being produced from the well. 



The stabilized condition of drawdown in this well is further demonstrated by the measurement of 
the pumping water level 3 months after initial testing, in September, 1994. During the 
intervening period, the well was produced continuously at 60-70 gpm. The depth-to-water 
measured in September was 84.8 feet, 7.5 feet less than at the termination of drawdown testing in 
June. 

A 24-hr pump test at 66 gpm was conducted on Well No. 7 by Intermountain Electric in 1992. A 
plot of the data collected (Figure 10) shows a 3 8-ft jump in drawdown between 50 and 60 
minutes, followed by no additional drawdown for the remainder of the test. The depth-to-water 
reported for the majority of their test was 116 feet, as opposed to the 88 feet measured in the 
June, 1994 test at virtually the same discharge rate. As above, changes in the manner in which 
water flows through sediment and well obstructions provide a possible explanation. 

Consistent with the poor well efficiency, the well recovered the great majority of the drawdown 
quickly following termination of pumping. Figure 9 provides an enlargement of the late-time 
data, to which a theoretical curve was matched. During this portion of the test, water levels 
changed in a manner typical of an ideal porous aquifer. Lacking more definitive data fiom the 
drawdown portion of the test, tentative aquifer interpretations are based on these recovery data. 

The well efficiency is inferred fiom the "offset" necessary to achieve a match between the 
theoretical and observed water levels. Despite the presence of water cascading into the well 
below 70 feet, the poor well efficiency is consistent with water entering primarily through the 
interval indicated on the completion log (1 3 5- 1 58 ft), moving through the accumulated sediment, 
and past the pump stuck at 128 feet. 

The power efficiency calculated above is based on electric meter readings, meter-measured flow 
rates (occasional meter lock ups due to sediment precluded use of totalizer readings), pumping 
depth-to-water and the pressure required to pump into the system (water tank pressure). The 
actual efficiency is somewhat higher (40-50%) when the work done to overcome the flow- 
restricting valve is included, but in terms of water delivered into the system, the effective power 
use efficiency is as presented. In other words, an additional element of inefficiency has been 
introduced by partial closure of the discharge valve to control sediment production. With a 
pump/motor combination properly sized to deliver 60 gprn with a total dynamic head of 
approximately 21 0 feet, the need for valve restriction would be eliminated and a higher 
efficiency could be achieved. 

Recommendations 

Continued operation of this well should emphasize continuous discharge and controlled 
drawdown. The former can be accomplished by manual switching of the well during high use 
periods; the latter can be accomplished by partial closure of the discharge valve. Both of these 
factors will serve to minimize pump cycling on and off and the production of sediment. Based 
on the experience with this type of operation since testing was completed, the well will produce 
continuously at approximately 60 gprn with minimal sediment. 

The efficiency loss due to valve restriction to control discharge is on the order of 10%. (This 
well is still the least expensive source of water in the Big Piney system in terms of direct power 



costs.) Thus, it is probably not cost effective to install a new pump simply to improve 
efficiency. When the current pump is replaced, however, a pumplmotor combination should be 
selected to produce the desired discharge without restriction. 

Three items of rehabilitation would likely improve the performance of this well: 1) removal of 
the pump currently stuck at a depth of approximately 120 feet; 2) redevelopment of the well to 
improve efficiency and decrease sediment production; and 3) sealing well openings above 
approximately 100 feet to control air entrainment. Given the relatively shallow depth of this 
well and the variety of problems, however, replacement is recommended as a more cost 
effective solution than rehabilitation. A properly completed well at this location should be 
capable of producing in excess of 100 gpm of sediment-free water. 

MARBLETON WELL NO. 1 

Construction Data 
Permit Nos. : UW 32773; UW 88833 
Completion Date: 1976 
Total Depth: 605 ft 
Completion Depth: 580 ft (555 ft., 199 1; see discussion) 
Hole Diameter: 14 in. (assumed) 
Casing Diameter: 10 in. (.280 (?) wall, steel) 
Completion: 1 in. perforations, 390-580 ft. 
Static Water Level: 25.3 ft. (85 ft. (1991 report) 
Initial Tests: 300 gpm for 8 hrs. with 435 ft. drawdown 
Log: First water-bearing formation at 324 ft ("soft sandstone"), main water-bearing formation 
478-578 ft ("fine sandstone" and "fine soft sandstone") 

Production Data 
Current Discharge: 137 gpm (@ 1 day) 
1994 Average Use: 22% 
1994 peak use: 96% (June 29) 
Static Water Level: < 163 ft (916194) 
Pumping Water Level: 442 ft (@ 1 day) 
Discharge Head: 140 ft. (varies over approx. 20 ft. as a fbnction of tank level) 
Specific Capacity: .49 gpmlft (@ 1 day) 
Pumping Equipment: 40 hp motor, pump set at 534 ft. (1991 report), 4-in. drop pipe. 

Test Data 
Aquifer 

Transmissivity : 1,000 gpd/ft 
Storage Coefficient: .0002 (obs. well) 

Well Efficiency: 94% 
Wire-to-Water Efficiency: 3 6% 



Discussion 

No static water level was reported for this well. The performance testing reported with the 
statement of completion for this well indicates an aquifer transmissivity of 1,000 gpdfi, 
essentially the same value as calculated fiom the testing undertaken by the current project. 

File correspondence dated 1978 addresses a problem with "cloudy water", the resolution of 
which is not indicated. In 1991 the well was found to have "a solid obstruction or is filled in 
solid at 555 ft". A new depth of 555 ft. was reported at that time. Although the well is equipped 
with a wellhead desander, no sediment accumulation was observed during testing. Town water 
maintenance personnel report no significant sediment accumulation even over long periods. 

The production of this well has been reduced (by valve restriction) due to problems with 
entrained air when the pumping rate was somewhat higher (and the pumping water level 
correspondingly lower). Comparison of the completion of this well to the pumping water level 
demonstrates that the water level during pumping was approximately 50 feet below the top of the 
perforated interval. At 442 feet, the pumping water level was still 90 feet above the pump 
intake, apparently providing sufficient submergence for entrained air to largely escape. (This 
would not have been the case at the lower pumping water level created by higher discharge 
rates.) Because the reported pump setting is within 20 feet of the reported bottom of the well, 
the option of lowering the pump to control entry of air entrained by cascading water is not 
available. 

The use of Marbleton Well No. 2 as an observation well provides superior determination of 
aquifer transmissivity and storage parameters. The test data from both the observation well and 
Marbleton Well No. 1 itself indicate the aquifer is completely confined on the time scale of a 
one-day test, i.e. there is no indication of leakage from adjacent strata or other sources of 
recharge (see Figure 1 1). 

Because of their proximity (295 ft. apart) and their completion in the same interval, Well Nos. 1 
and 2 will have an effect on one another. At the current pumping rate, 7 days of continuous 
pumping of Well No. 2 is projected to create 66 feet of drawdown at Well No. 1. (Over the one- 
day test, the interference drawdown was measured to be 36 feet.) Because of the higher 
pumping rate at Well No. 1, its influence on Well No. 2 is somewhat greater. At the current 
pumping rate, 7 days of continuous pumping of Well No. 1 is projected to create 84 of 
drawdown at Well No. 2. (Over the one-day test, the interference drawdown was measured to be 
47 feet.) 

The restriction of discharge to control air entrainment has a small adverse effect on power use 
efficiency (see Table 7). Were the efficiency comparable to that of the other Marbleton wells, 
the direct power cost per 1,000 gallons could be reduced from the current 12.6 cents to 
approximately 9.4 cents. 

Recommendations 

The small increase in power use efficiency probably does not justif) immediate replacement of 
the pump in this well, but when the pump is due for replacement anyway, a pumplmotor 



combination selected to produce no more than 400 feet of drawdown without restriction should 
be installed to control air entrainment. 

MARBLETON WELL NO. 2 

Construction Data 
Permit Nos. : UW 32774; UW 88832 
Completion Date: 1976 
Total Depth: 585 ft. 
Completion Depth: 576 A. (565 ft., 1992 report) 
Hole Diameter: 14 in. (assumed) 
Casing Diameter: 10 314 in. (32.75 lb/A.(?), steel) 
Completion: 1/2 in. perforations (1 per ft.), 290-576 ft. 
Static Water Level: 25.6 A. 
Initial Tests: 225 gpm for 24 hrs. w1454 ft. of drawdown 
Log: perforated in "sandstone streaks of shale", "shale", and "sandstone". 

Production Data 
Current Discharge: 109 gpm (@ 1 day) 
1994 Average Use: 16% 
1994 peak use: 98% (June 29) 
Static Water Level: < 166 ft (9/6/94) 
Pumping Water Level: 407 ft (@ 1 day) 
Discharge Head: 140 ft. (varies over approx. 20 A. as a fbnction of tank level) 
Specific Capacity: .45 gpmlft (@ 1 day) 
Pumping Equipment: pump set at 5 17 ft . , 4-in. drop pipe (1 992 report) 

Test Data 
Aquifer 

Transrnissivity: 1,000 gpdlft 
Storage Coefficient: .0002 (obs. well) 

Well Efficiency: 86% 
Wire-to-Water Efficiency: 47% 

Discussion 

This well was tested by Wright Water Engineers upon its completion in 1976. The results of that 
one-day test are quite similar to the 1994 test. A transrnissivity of 900 gpdfft is suggested by the 
earlier test, as opposed to 1,000 gpdft estimated from the testing for the current project. 

The air entrainment problem reported from Well No. 1 is not known to occur at Well No. 2, 
although the pumping water level in Well No. 2 is 120 feet below the top of the perforated 
interval. The greater submergence of the pump intake (1 10 feet) may provide opportunity for 
escape of entrained air. Test data indicate this well could be pumped at a somewhat higher rate; 
if this produced air entrainment problems, a deeper pump setting would be an option for control. 



As at the other Marbleton wells, the desanding equipment at Well No. 2 is not reported to 
accumulate significant quantities of sediment, nor was sediment accumulation observed during 
testing. 

The interval producing water to Well No. 2 is 50% greater than the interval open to Well No. 1. 
(The difference is at the top of the interval; perforations start at a shallower depth in Well No. 2.) 
This may be the reason test data from Well No. 2 suggest a somewhat more productive aquifer. 
Of particular note, the observation well drawdown curve for the Well No. 2 pump test suggests a 
deviation from the theoretical curve for the late-time data, i.e. the observed drawdown was 
somewhat less than predicted (see Figure 12). This effect was anticipated, but not seen, in all the 
Big Piney and Marbleton wells, as leakage into the confined aquifer from overlying and 
underlying strata was expected to limit drawdown. (It is assumed that this effect would have 
been observed in other wells had the tests been of sufficient duration.) Also, the drawdown data 
from Well No. 2 itself suggests a somewhat higher effective transmissivity that was found at 
Well No. 1. (Drawdown interference between Well Nos. 1 and 2 is discussed above.) 

The well efficiency is good for Well No. 2. The power efficiency could potentially be improved 
somewhat, but an increase of more than approximately 10 percentage points is unlikely. 

Recommendations 

No additional work is recommended for this well at this time. Upon routine pump replacement, 
the output of the well could likely be increased by 20-30 gpm if accompanied by a deeper pump 
setting, e.g. 570 feet. Air entrainment, and the resulting impact on water quality and pump life, 
are an issue for any well in which water is cascading. As part of any wellhead improvements, it 
would be usefbl to provide the ability to discharge the well to the atmosphere to allow direct 
observation of air entrainment. 

MARBLETON WELL NO. 3 

Construction Data 
Permit Nos. : UW 59011; UW 88834 
Completion Date: 1982 
Total Depth: 820 ft. 
Completion Depth: 820 ft. 
Hole Diameter: 8.6 in. (min., telescopes down from 16 in.) 
Casing Diameter: 8 in. (.25 in wall, steel) 
Completion: .050-slot screen, 645-665 and 785-8 1 5 ft. 
Static Water Level: 6 ft. 
Initial Tests: 120 gpm for 61 hours with 227 ft. drawdown. 
Log: first water-bearing strata at 7 1 ft. (7 ft. "water sand"), main water-bearing strata 762-8 16 A. 
("water sand"). 

Production Data 
Current Discharge: 100 gprn (@ 3 months; see discussion) 
1994 Average Use: 70% 
1994 peak use: 98-100% (May 20 - August 28) 



Static Water Level: < 288 ft (@ 1 day, 9/9/94) 
Pumping Water Level: 477 ft (@ 3 months) 
Discharge Head: 117 ft. (varies over approx. 20 ft. as a function of tank level) 
Specific Capacity: .53 gprnlft (@ 3 months; see discussion) 
Pumping Equipment: 75 hp pump set at 765 ft., 4-in. drop pipe (1982 report) 

Test Data 
Aquifer 

Transmissivity : 1,500 gpdlft 
Storage Coefficient : .0002 (assumed) 

Well Efficiency: 95% 
Wire-to-Water Efficiency: 48% 

Discussion 

Due to the lengthy and nearly continuous use of this well over the three months preceding 
testing, the testing began with a one-day recovery (see Figure 13). At the rate the well was 
recovering at the end of one day, a 3-month recovered depth to water of approximately 240 feet 
is projected. (Were this value used as a static water level, the specific capacity calculated above 
would be -42 gpm/ft.) The values for transmissivity cited above are based primarily on the 
recovery test; the storage coefficient is assumed based on the observation-well based estimates 
fiom Marbleton Well Nos. 1 and 2. 

In contrast to Marbleton Well No. 2, where there was indication of less-than-theoretical 
drawdown in the late time data, at Well No. 3, the late-time departure of the recovery data from 
the ideal-aquifer curve suggests a slight decrease in the effective transmissivity. Thus, 
projections of long-term drawdown under continuous pumping may underestimate the true 
drawdown somewhat. Such an impact could be a reflection of the lateral limits of some of the 
sandstone strata producing water to the well. 

As at the other Marbleton wells, the desanding equipment at Well No. 3 is not reported to 
accumulate significant quantities of sediment, nor was sediment accumulation observed during 
testing. 

The well efficiency is estimated based on the 10-ft. offset necessary to match the theoretical 
curve to the observed data. The relatively high well efficiency is consistent with the completion 
of the well using well screen rather than the slots or perforations typical of other wells in the 
area. 

Recommendations 

No additional work is recommended for this well at this time. Upon routine pump replacement, 
the output of the well could likely be increased by 20-30 gpm if accompanied by a deeper pump 
setting, e.g. 570 feet. Air entrainment, and the resulting impact on water quality and pump life, 
are an issue for any well in which water is cascading. As part of any wellhead improvements, it 
would be useful to provide the ability to discharge the well to the atmosphere to allow direct 
observation of air entrainment. 



MARBLETON WELL NO. 4 

Construction Data 
Permit No. : UW 70447 
Completion Date: 1986 
Total Depth: 800 ft 
Completion Depth: 746 ft 
Hole Diameter: 12 in (?) 
Casing Diameter: 8-518 in (.250-wall steel) 
Completion: well screen 500-540 ft. and 676-737 ft. wl pea gravel pack 
Static Water Level: 101 ft 
Initial Tests: 160 gprn for 10 hrs. wl5  19 ft. drawdown 
Log: "brownlgray sandstone - small fractures" 435 - 540 ft; "brownlgray sandstone - fractured" 

665 - 740 ft. 

Production Data 
Current Discharge: 161 gprn (tested at 130 gprn to control drawdown) 
1994 Average Use: 7 1% 
1994 peak use: 99 - 100% (Jan. 1 - March 1 1) 
Static Water Level: 4 6 8  ft 
Pumping Water Level: 524 ft. (projected to 1-day; 467 ft measured at 134 gpm) 
Discharge Head: 150 ft. (varies over approx. 20 ft. as a knction of tank level) 
Specific Capacity: .45 gprnlft (at 1 day) 
Pumping Equipment: 75 hp set at 666 ft (1 986 report) 

Test Data 
Aquifer 

Transmissivity : 800 gpd/ft 
Storage Coefficient: .0002 (assumed) 

Well Efficiency: 95%(?) 
Wire-to-Water Efficiency: 47% 

Discussion 

The initial period of drawdown testing was performed at a "wide open" (against system pressure) 
discharge rate of 161 gpm. After 700 minutes, the depth-to-water exceeded the reach of the 
measuring instrument (500 feet) and the discharge was reduced and held at 134 gpm. This 
creates the step in the drawdown plot (Figure 14). (The theoretical curve is constructed to reflect 
the reduction in discharge rate through the additional of a "recharge" well at the appropriate 
time.) 
Projection of the initial drawdown curve indicates that were the well pumped at the "wide-open" 
rate continuously for a 111 day, the depth-to-water would be 524 feet. 

The poor match of observed and theoretical depths-to-water for the second portion of the 
drawdown test is enigmatic. This feature of the test may reflect a higher well efficiency at the 
lower discharge rate (drawdown is less than predicted). However, this would not explain the 
apparent difference in the slope of the plots of the calculated and observed depths-to-water. 



(The slope of the observed data is more consistent with the lower transmissivity indicated by the 
recovery data.) A change in the effective transmissivity as the impact of lateral changes in 
aquifer permeability were reflected in drawdown data may explain the slope comparison. 

Based on the data fiom this limited pump test, the aquifer is assumed to have a long-term 
effective transmissivity of approximately 800 gpd/fi. This well, more than the other wells tested 
in the Big Piney and Marbleton systems, may reflect the complex drawdown response expected 
to result from multiple water-bearing strata of limited lateral extent and various permeabilities. 

Assumption of the storage coefficient developed fiom the testing of Marbleton Well Nos. 1 and 2 
and application to the initial drawdown data suggests a relatively low well efficiency for Well 
No. 4. Application to the late-time drawdown and recovery data, in contrast, suggests a quite 
high well efficiency. The well is reported to have been drilled with air-rotary methods and to 
include well screen and a 318-inch gravel filter pack. High well efficiencies would normally 
result fiom this type of construction. The brief pump test reported for this well upon completion 
suggests a transmissivity of approximately 500 gpdfft. Comparison of this value to the higher 
transmissivities indicated by the 1994 testing suggests some well development (e.g. clearing 
sediment from the wellbore and screen slots) over the intervening time period. The well 
efficiency cited above assumes the late-time drawdown and recovery data are more reflective of 
long-term well conditions. 

Recommendations 

No additional work is recommended for this well at this time. As part of future wellhead 
upgrades, it would be useful to perform a more comprehensive, multi-day pump test under 
controlled discharge conditions to elucidate aquifer performance characteristics. 

WATER QUALITY 

Table 8 included summary water quality data for the Big Piney and Marbleton municipal wells. 
Table 9 provides the detailed analyses from which the summary was drawn. In summarizing 
these data preference was given to the laboratory analyses done under the current project. These 
data are considered more reflective of current conditions and may be of higher quality. (The 
BLM personnel conducting the previous water quality sampling were not entirely confident of 
the laboratory data developed.) 

With the exception of Big Piney Well No. 1, the groundwater produced by these wells is 
relatively soft with mineral content dominated by sodium and bicarbonate. Table 9 also lists US 
Environmental Protection Agency standards for those constituents for which standards are in 
effect. "Primary" standards, e.g. fluoride and gross alpha, are not to be exceeded by a public 
water supply; "secondary" standards are advisory and primarily reflect aesthetic standards rather 
than health standards. 

AU wells exceed the EPA secondary standard for Total Dissolved Solids (TDS), although most 
are fairly close to the standard. Big Piney Well No. 6 and Marbleton Well Nos. 1 and 3 also 
exceed the secondary standard for sodium, and all of the Marbleton wells are close to the 
standard. The sodium standard is generally considered more important than the TDS standard, 





given the health concerns associated with dietary sodium. (The EPA has considered, but not yet 
promulgated a health-based drinking water standard for sodium.) 

The only primary standard of concern is that for fluoride. (The gross alpha analyses were done 
simply to make sure this unlikely contaminant was, in fact, nor present.) Suppliers of public 
water with fluoride levels in excess of 2 mg/l are required to notify their users; levels in excess 
of 4 mgA are in violation of the maximum contaminant level (MCL). The Marbleton wells are 
all at or near the notification level, Marbleton Well No. 3 exceeds the MCL. All of the Big 
Piney wells are in compliance based on these analyses, although exclusive use of Big Piney Well 
No. 6 would require user notification. 

With the exception of Big Piney Well No. 6, the Big Piney wells produce less mineralized water 
than the wells of Marbleton. Depending upon the management of the Big Piney wells, however, 
water quality may vary substantially. For example, the replacement of Well No. 6 by Well No. 1 
as a result of the preliminary recommendations of this project in June, 1994 likely reduced both 
sodium and total dissolved solids levels by as much as one half'. (Favorable comments on the 
taste of the municipal water were received from Big Piney residents following this change.) 

Comparison of TDS (or conductivity) data with the completion depths of the respective wells 
reveals a clear trend toward more mineralized water with increasing depth. This is reasonable 
given the longer aquifer residence times in the deeper strata. 

The deeper waters also tend to be warmer. The indicated geothermal gradient is approximately 
equal to the standard value for most of Wyoming -- 15 OF per 1,000 feet of depth. (Big Piney 
water personnel have suggested that the warmer water produced by Well No. 6 is beneficial in 
reducing freezing problems somewhat in the winter.) Comparison of the temperatures of Big 
Piney Well No. 6 with the Marbleton wells suggests that much of the No. 6 production is corning 
from the shallower sandstones (700 to 800 feet in depth) rather than from the bottom of this 900- 
ft. well. Similarly, comparison of Marbleton Well No. 3 with its colleagues, suggests the most 
productive strata in Well No. 3 are opposite the deeper of the two screened intervals (785 - 
815 ft). 

WELLFIELD MANAGEMENT 

In both Big Piney and Marbleton, the well fields have been managed on the basis of a "lead" 
well which is supported as necessary by pumping from additional wells. Wells are turned on as 
water tank levels fall and are turned off once the tank is 111. In Big Piney, the "lead" well had 
been No. 6 due to it having the highest yield. In Marbleton, Well No. 3 has been used as the 
"lead" well, presumably due to its proximity to the water tank. As a result of preliminary 
recommendations, as of this writing, Big Piney has been using Well No. 1 as their "lead" well 
with Well No. 7 running continuously. (Big Piney Well No. 7 is not part of the automated well 
control system.) 

Ideally, the various wells will be pumped to meet the following criteria: 1) minimize total 
pumping costs; 2) maximize water quality; 3) minimize sediment production; and 4) maximize 
system reliability. Pumping costs vary as a function of the static water level and the specific 
capacity (production rate per unit of drawdown) of each well. 



The power costs listed in Table 8 reflect the current pumping depths-to-water (which are a 
hnction of the current pumping rates), discharge head, and estimated pumping efficiencies. A 
marginal power cost of $0.025 per kwhr is used in these calculations. Thus only the incremental 
cost of pumping an additional gallon of water is considered. The actual power costs for each 
electrical service will also reflect a variety of fixed and demand-based costs. Because much of 
the power cost for municipal pumping in both towns is represented by fixed, "demand" charges, 
the marginal costs associated with lifting water fiom different wells is not large. Over the long 
term, these differences will add up, however, and argue for making the most power-efficient use 
which is consistent with water quality goals. 

In Big Piney, Well No. 7 has the lowest pumping cost, despite its poor well efficiency and 
substandard pumping efficiency. Were the well efficiency improved (a replacement well was 
recommended above), to a level comparable to that of Well Nos. 1 and 6, the power costs could 
be reduced to approximately 3.5 cents per 1,000 gallons. Big Piney Well No. 1 has the best 
potential pumping costs. With the correct pumping equipment installed, a cost of 2.5 cents per 
1,000 gallons should be achievable, moving the well fiom last to first place in the Big Piney 
system. 

In Marbleton, the specific capacities of the four wells are all similar. The relatively poorer 
efficiency of Well No. 1 (due at least in part of discharge restriction to control air entrainment) 
leads to somewhat higher power costs. The higher discharge rate of Well No. 4 results in a 
proportionately greater lift fiom the well and a somewhat higher power cost per unit of water 
also. 

Since the water delivered by either the Big Piney or Marbleton systems is a mixture of water 
fiom various wells, water quality is maximized by maximizing the proportion of water from the 
wells with the highest individual water quality. As noted above, in Big Piney, this is Well No. 1, 
followed by Well Nos. 7, 3 and 6, in that order. Sediment production considerations temper this 
conclusion slightly for Big Piney, where it is recommended that Well No. 7 be pumped 
continuously to minimize the water level changes which work additional sediment loose. In 
Marbleton, water quality criteria favor Well Nos. 1, 2, and 4 slightly over Well No. 3. 

System reliability is best served by minimizing pump on-off cycles, while making periodic use 
of each well to ensure continued operation. This can be accomplished by maintaining the current 
approach of designating a "lead" well, then adjusting the water level/pressure triggers for 
additional wells to provide relatively long pumping periods following well start-up. 

In summary, aquifer and well management considerations recommend the following operational 
approach for the two towns: 

Big Piney 

Until Well No. 7 is either replace or rehabilitated, for those seasons when production from Well 
No. 7 is needed to meet system demands, the well should be pumped continuously at a rate not 
exceeding 60 to 70 gpm. The pumping efficiency of Well No. 1 should be improved through 
installation of proper pumping equipment and it should be the permanent "lead" well in the 



automated series, running as continuously as is necessary to meet system demands. If Well No. 
1 is replaced, the replacement well should be operated in the same manner. 

Next in line should be Well No. 6; then Well No. 3. If an additional well is successfilly 
completed in the aquifer supplying Well No. 1, it should be used ahead of Well No. 6 in this 
series. To ensure operational readiness and to monitor potentially significant changes in aquifer, 
well, and pump performance, a program of periodic, systematic measurement of water 
production, water level, and power use should be implemented for all wells. 

As suggested above, additional well construction in the Big Piney area should target the 
productive aquifer encountered at approximately 100 feet in Well Nos. 1, 2 and 7 and the recent 
well south of the high school. A properly constructed and equipped well in this aquifer should 
be capable of producing 200 gpm with a water quality superior to deeper wells in the area. 

Marbleton 

The much smaller range of performance and water quality parameters in the Marbleton system 
preclude any large effect from alternate wellfield management. As a general guideline, Well No. 
3 should be in last place in the series due to slightly poorer water quality. Well No. 4 is 
suggested as the lead well because it is free from the drawdown interference to which Well Nos. 
1 and 2 subject each other. Until Well No. 1 is re-fit with a smaller pump (eliminating the need 
for valve restriction), Well No. 2 will be the more efficient of these two. Well No. 2 also 
appears to have slightly superior water quality, perhaps due to the inclusion of shallower strata. 
Thus, to the extent the control system allows, there would be a small advantage to pumping Well 
No. 2 in preference to Well No. 1. (The current system is reported to be wired so that these two 
wells go on and off together; observation of pump cycling and run times contradicts this report.) 

Thus, a Marbleton line-up of Well No. 4, Well No. 2, Well No. 1, and then Well No. 3 is 
recommended. Although Marbleton has been collecting water production data conscientiously, 
to this program should be added periodic measurement of well drawdown and monitoring of 
power usage. 

If an additional well is to be completed in the Marbleton area, it should target the strata above a 
depth of 650 feet to the extent possible. The performance of the existing wells and consideration 
of the geology offer no particular guidance on siting such a well. To mitigate well interference, 
an offset from any existing well on the order of 1000 feet is recommended. (The impact of well 
interference continues beyond this distance, but is reduced only marpinally with increasing 
distance.) A site near the existing 200,000 gallon storage tank would meet this criteria as well as 
providing engineering convenience. 

Big Piney I Marbleton 

In the case of a combined Big Piney I Marbleton system, Big Piney Well Nos. 1 (properly 
equipped) and 7, and any new well completed in the same aquifer will produce the highest 
quality water with the least pumping expense. These wells should be followed by Marbleton 
Well Nos. 4,2, and 1. If still more water is needed, Big Piney Well No. 3, Marbleton Well No. 
3, and Big Piney Well No. 6 should be added, in that order. The water level, production, and 



power use monitoring program suggested above should also be a part of any combined water 
supply system. 

Additional wells serving a combined Big Piney 1 Marbleton system should target the productive, 
relatively higher water quality aquifer currently supplying Big Piney Well No. 1. Although the 
location, thickness, and lateral extent of this aquifer cannot be precisely delineated based on 
geologic principles, drilling experience guides exploration towards the southern and western 
portion of Big Piney. 



VI. IMPROVEMENT ALTERNATIVES AND COST ESTIMATES 

This section presents a number of possible improvements for both the Big Piney and Marbleton 
water systems based upon deficiencies identified in the system inventory. Independent 
improvements and cost estimates have been developed for each town. In addition, a separate 
section has been developed which identifies improvements for a combined Big Piney/Marbleton 
system. Except where noted, all costs presented in this section are for construction only. In 
accordance with Water Development Commission standard procedures, costs for design, 
permitting, legal fees, easements, construction administration and contingencies must be added 
to the estimated construction costs for purposes of determining the total project budget as 
described in Section VII, Recommended Alternative. 

A) BIG PINEY 

1) Distribution Svstem. 

Water system information provided by the town of Big Piney was entered into a Waterworks 
pipe network computer program to analyze and identify possible alternatives to improve the 
performance, reliability, and fire flow potential of the water system. The pipe network model 
assumed a constant well supply production of 360 gpm and a peak day water demand of 369 
gpm. A fixed grade source at elevation 6987 was input to represent the 100,000-gallon elevated 
water storage tank. A Hazen-Williams C-factor of 120 was used for all pipe in the analysis. 
Figure 15A and 15B show the pipe network and alternatives investigated. 

Pipe sizes were selected by judgement after analyzing the benefits of alternative sizes in the 
network model. Available fire flows, while maintaining a minimum residual pressure of 20 psi, 
were calculated at several locations throughout the water system. Calculated fire flows 
presented in this report will be limited to one or two locations to provide the reader an indication 
of the general affect of the improvement alternative or combination of alternatives considered. 
The calculated fire flows for each alternative assume all previous alternatives have been 
constructed. 

The following improvement alternatives were investigated: 

a) Existing Water Svstem With No Im~rovements. 

Fire flow at Miller and Beck Street Intersection: 800 gpm 
Fire flow at Budd and Nichols Street Intersection: 900 gprn 
Estimated Improvement Cost: Zero 

b) Transmission Line fiom Well Field to PL Lane. 
This alternative includes installing approximately 1 100 lineal feet of 1 0-inch 
diameter pipe parallel and south of Piney Lane. The new pipeline would provide 
a loop in the system where only a single pipeline presently provides the main 
town's water supply. The parallel pipeline shares the demand flow with the 
existing pipeline and substantially reduces fi-iction losses. 



Existing 100,000 Gal. Tank @ Node 217 W 

Wells No. 1 ,  3 and 6 @ Nodes 218, 219 Z 
1 

and 286 respectively I 
@ Node 204 ? a 

2 

b 

3 
$%! 6 

qj 3 
"g " CV 

&' CIRCLE WAY lz 
4 mg W GW b 

I ' 
%%* ,." 

v> 
1754' 572 ' I 

LEGEND 

Q NODE w/NODE ID NUMBER 

a PIPE ID NUMBER 

B43' PIPE LENGTH 

------------- 4" WATER MAIN 

6" WATER MAIN 

---------a- 8" WATER MAIN 

--.----------- 3" OR LESS WATER MAIN 

PROPOSED NEW WATER MAIN 

= = - = - - - = PROPOSED LARGER DIA WATER MAIN am 
MILLER WAY 

SCALE: 1 " = 400 ' 

IMPRO VEMENT AL TERNA TIVES 
BIG PINEY WTER SYSTEM - WZST HALF 
PIPE NETWORK SCHEMATIC 
FIG- 75A 

JORGENSEN ENGINEERING AND LAND SURVEYING, P-C- 265 EAST SIMPSON AVENUE JACKSON, WYOMING 8300 1 (307) 733-5 150 
d.94053/mar25/p.rnar25a/p.path 1 1 -01 -$ 



6" WATER MAIN 

----------- 8" WATER MAIN 

-------------- 3" OR LESS WATER MAIN 

PROPOSED NEW WATER MAIN 

' - = = = = - - * PROPOSED LARGER DIA. WATER MAIN 

IMPRO VEMEN 7 A L TERNA 71 VES 
BIG PINEY WATER SYSTEM - EAST HALF 
PIPE NETWORK SCHEMA TIC 
FIG. 15B 

SCALE: 1 " = 400 ' 

d.94053/mar25/p.mar25b/p.path 1 1 -01 -94 
JORGENSEN ENGINEERING AND LAND SURVEYING, P.C. 265 EAST SIMPSON AVENUE JACKSON, WYOMING 8300 7 (307) 733-5 150 



Fire flow at Miller and Beck Street Intersection: 1000 gprn 
Fire flow at Budd and Nichols Street Intersection: 1100 gprn 
Estimated Improvement Cost: $42,000 

Transmission Line fiom School to Nichols Street. 
This alternative includes the installation of approximately 8 5 0 lineal feet of 
10-inch diameter pipe south of Piney Lane and 950 lineal feet of 8-inch diameter 
pipe in Dodge Street and Budd Avenue. The new pipeline would provide a loop 
in the system where only a single pipeline presently provides the main town water 
supply. The pipeline would share the demand flow with the existing pipeline, 
reduce friction losses, and would substantially improve fire flows. The estimated 
cost includes street repairs. 

Fire flow at Budd and Nichols Street Intersection: 1400 gprn 
Fire flow at Quealy and Nichols Street Intersection: 700 gprn 
Estimated Improvement Cost: $75,000 

d) Enlarge Distribution Line in Nichols Street. 
This alternative includes replacing approximately 300 lineal feet of 6-inch 
diameter and 350 lineal feet of 4-inch diameter pipe with 650 lineal feet of 8-inch 
pipe. The replacement pipeline reduces friction losses and greatly increases the 
available fire flows at the Quealy and Nichols Street Intersection. The estimated 
cost includes street patching. 

Fire flow at Budd and Nichols Street Intersection: 1400 gprn 
Fire flow at Quealy and Nichols Street Intersection: 1300 gprn 
Estimated Improvement Cost: $45,000 

e) Enlarge Transmission Line From PL Lane to School. 
This alternative includes replacing approximately 3000 lineal feet of 6-inch 
diameter PVC pipe with 10-inch diameter pipe south of Piney Drive. The 
replacement pipe shares a greater percentage of the town's demand flow, reduces 
friction losses, and greatly increases the available fire flows. 

Fire flow at Budd and Nichols Street Intersection: 2400 gprn 
Fire flow at Quealy and Nichols Street Intersection: 2 100 gprn 
Estimated Improvement Cost: $100,000 

f) Transmission Line from Well Field to Millee Lane. 
This alternative includes installing approximately 1700 lineal feet of new 8-inch 
diameter line parallel to an existing 6-inch line. For purposes of this analysis, the 
line is shown on the north side of Piney Drive, connecting to the end of an 
existing 8-inch line. The line would provide a loop where there is only a single 
line supplying the Milleg addition. Fire flow at the western Piney Drive and 
Milleg Lane intersection increases from 500 gprn with the existing system to 1000 
gprn with a new pipeline. The estimated cost includes boring under Piney Drive 
to install the pipeline. 



Estimated Improvement Cost : $75,000 

g) Transmission Line from Well Field to Beck Street. 
This alternative includes installing approximately 1750 lineal feet of new 8-inch 
diameter line to provide a direct co~ec t ion  from the well field to Beck Street. 
This alternative helps provide a loop to a dead end area of existing water system 
and helps improve fire flow at this location. The line would be constructed on 
private land and easements would be needed. 

Fire flow at Miller and Beck Street Intersection: 2000 gpm 
Estimated Improvement Cost: $50,000 

h) Provide Elevated Storage Tank at East Edee of Bie Piney. 
This alternative includes constructing a 200,000-gallon water storage tower near 
the east edge of Big Piney and co~ect ion  piping to the distribution system. This 
alternative was considered without the other transmission system improvement 
alternatives. This general location was favored over the existing tauwell  field 
site because of the greatly increased distribution system performance. The new 
tank was considered a fixed grade source at elevation 6930 for the fire flow 
calculations. The estimated cost does not include a land acquisition costs or costs 
to bore under the highway. However, this alternative also satisfies the need for 
additional storage discussed in the next section. 

Fire flow at Budd and Nichols Street Intersection: 3000 gpm 
Estimated Improvement Cost: 

Pipeline Only (includes Highway bore) $80,000 
See Section 2 for Storage Tank Discussion 

i) Flush Water Mains at Milleg Addition. 
Well No. 7 at the Milleg Addition has had a history of sand pumping. Fire 
hydrant flow tests at this location were less than expected. The most likely cause 
could be that there is a layer of sand in the pipes restricting the flow. It is highly 
recommended that waterlines at this location be thoroughly flushed to clean the 
lines and improve the flow capacity. This general maintenance item should have 
little or no direct cost if done by the town maintenance personnel. Flushing 
should also be performed at least once a year throughout the distribution system. 

2) Storage. 

DEQ Water Quality Regulations Chapter XI1 Section 1 3 (a)(i)(b). require storage capacity equal 
to the average daily demand plus fire storage. The 1993 average daily demand was 184,633 
gallons. The IS0 needed fire flow is 2,250 gpm for 2 hours or 270,000 gallons. A new 400,000- 
gallon storage tank would be necessary to satisfy this requirement and provide for growth at the 
rate of 0.5 percent per year. Constructing one 400,000-gallon tank will also provide sufficient 
equalization and standby emergency storage. Tables 10, 1 1, and 12 present the evaluation of the 
equalization storage requirements for current and fbture conditions. 



TABLE 10 
Big Piney Water Supply Project 

Level I1 Feasibility Study 
Storage Analysis: 24-Hr Equalizing Storage Required for Current Max. Production Rate 

Includes Wells l ,3 ,  and 6 

Ave. Hourly 
June 17,1994 Adjusted Demand minus 

Pumping Cum. Demand Curve Demand, Hourly Cum. Hourly demand Tank 
Time Rate, gpm Pumped, gal gPm gpm Demand, gal Demand, gal gal Filling 

See note See note 

Total 417,600 Total 417,515 Storage Req: 89,97 1 

Ave. Hourly Demand 17,396 GAL 
Total Pumped / Total Demand 1.00020325 
Demand Curve Adjustment Factor 1.20017 

290 GPM 

Tank 
Emptying 

Note: The demand curve for June 17 was increased uniformly such that daily demand equaled daily production. 
290 gpm is the current max. production from Wells 1,3, and 6. 417,600 gallons represents the greatest maximum day 
that the 3 wells could supply. For the demand curve given, 89,97 1 gallons of storage volume is required. 



TABLE 11 
Big Piney Water Supply Project 

Level I1 Feasibility Study 
Storage Analysis: 24-Hr Equalizing Storage Required for Future Max. Production Rate 

Includes Wells 1, 3,4,6, and 7. 
Ave. Hourly 

June 17,1994 Adjusted Demand minus 
Pumping Cum. Demand Curve Demand, Hourly Cum. Hourly demand Tank 

Time Rate, gpm Pumped, gal gPm gpm Demand, gal Demand, gal gal Filling 
See note See note 

Total 561,600 Total 561,652 Storage Req: 121,031 

Ave. Hourly Demand 23,402 GAL 
Total Pumped / Total Demand 0.99990695 
Demand Curve Adjustment Factor 1.6145 

390 GPM 

Tank 
Emptying 

Note: The demand curve for June 17 was increased uniformly such that daily demand equaled daily production with all wells in service. 
390 gpm is the max. production from Wells 1, 3,4,6, and 7. 561,600 gallons represents the greatest maximum day 
that the 5 wells could supply. For the demand curve given, 121,03 1 gallons of storage volume is required. 



TABLE 12 
Big Piney Water Supply Project 

Level II Feasibility Study 
Storage Analysis: 24-Hr Equalizing Storage Required for Year 2025--High Growth 

Ave. Hourly 
June 17,1994 Adjusted Demand minus 

Pumping Cum. Demand Curve Demand, Hourly Cum. Hourly demand Tank 
Time Rate, gpm Pumped, gal g Pm gpm Demand, gal Demand, gal gal Filling 

See note See note 

Total 1,147,680 Total 1,148,004 Storage Req: 247,385 

Ave. Hourly Demand 47,834 GAL 
Total Pumped / Total Demand 0.9997 1777 
Demand Curve Adjustment Factor 3.3 

797 GPM 

Tank 
Emptying 

Note: The demand curve for June 17 was increased uniformly such that daily demand equaled daily production. 
797 gpm is the production required. 1,147,680 gallons represents the year 2025 high-growth peak day 
For the demand curve given, 247,385 gallons of storage volume is required. 



The new tank should be an elevated steel tank to provide fire flows and emergency water in the 
event of a power outage. A location on the east side of Big Piney would be preferable to 
optimize hydraulic flow capacity to the main commercial area. Alternatively, the tank could be 
constructed on the west side of Big Piney at the site of the existing tank provided that parallel 
transmission lines along Highway 350 are completed. The tank overflow levels should be set to 
be hydraulicly compatible with the existing storage tank and distribution system, as determined 
by the system modeling analysis. A two way altitude valve can be used to control operating 
levels if the tank is to be set in a location that is remove from the existing tank site or if it is set 
at an elevation that is different from the existing tank. 

Detailed design, fabrication, and erection of municipal water storage tanks is in accordance with 
AWWA Dl00 and is typically performed by a single firm which specializes in this field. A 
variety of tank configurations are available. Multi-column tanks have a lower initial cost, but 
require larger sites and higher maintenance and security. Many municipalities are, for this 
reason, using the single-pedestal type. 

Big Piney is located in UBC Seismic Zone 3, and the new tank may be located in an area of 
reportedly soft and/or wet soils. The foundation design will thus require carehl attention, and 
will be performed by the same firm which designs the tank. A drilled pier, pile, or mat 
foundation may be required. 

Several major tank suppliers were contacted regarding tank costs. A 400,000-gallon multi-leg 
steel tank, with foundation, and low water level at 100 feet, is estimated to cost $630,000 for 
construction only. A single-column tank is estimated to cost $700,000 on the same basis. 

A 200,000-gallon tank option is also presented. The addition of this tank to the system would 
allow the town to provide a 1,500 gpm fire flow for 2 hours and equalization storage in the 
amount of 120,000 gallons. This alternative would provide no allowance for future growth 
and emergency storage. A 200,000-gallon multi-leg steel tank, with foundation, and low 
water level at 100 feet, is estimated to cost $420,000 for construction only. A single-column 
tank is estimated to cost $470,000 on the same basis. 

A ground level tank could be provided in lieu of an elevated storage tank. This would reduce 
the estimated cost of a storage tank by about 50 percent. However, in addition to the tank, 
this alternative would require multiple pumping units (culinary and fire pumps), a standby 
power source, and more complicated controls and valving to integrate this station with the rest 
of the system. These additional items, including an enclosure, is estimated to add as much as 
$200,000 to the cost of the tank. It would also be a less reliable alternative and add 
significant long-term operation and maintenance responsibilities. For these reasons this 
alternative will not be considered M e r .  



3) Supply. 

Water supply improvement options range from minor upgrades on the existing wells to the 
construction of a new control building and supply well. A new well is an important part of a 
reliable water system given the existing peak demands experienced by Big Piney and fact that 
Well No. 1 (the best quality and producing well) may be approaching the end of its serviceable 
life. A list of improvements which address the identified system deficiencies appears in 
Table 13. 

Some level of improvement is recommended for each of the existing Big Piney supply wells. As 
a minimum, flow meters with chart recorders are recommended for all wells to help provide 
better records of water use, particularly during peak demand periods. Similarly, pump control 
valves (to minimize pressure transients) and open discharge lines (for testing and developing) are 
recommended. For shallow wells 1 and 7, an alternative to offset and drill new wells has been 
presented in addition to upgrading the existing well. The new offset wells would be close 
enough to assume the existing water right and use the existing well log data for determining well 
depth and screen size. The new wells would be completed with appropriately sized well screen 
and casing and pitless units to improve reliability and simplify maintenance. Air lines are 
recommended for the deeper wells 3 and 6. 

Figure 16 presents a typical detail for a "pitless" unit which is recommended for all new supply 
wells and Big Piney Wells No. 1 and No. 3 to simplify access and maintenance. The discharge 
piping and power wiring would be routed through the control/chlorination building. 

One of the largest water supply system expenses is the proposed control building, which is 
designed to replace the Well No. 1 vault, accommodate the connection of additional supply 
wells, eliminate current code violations, and provide a more workable place for the control 
system. A new control building would also be designed for the addition of a fbture standby 
generator facility that could operate Wells No. 1,3, and 6, and new wells in the same area to 
fhther improve system reliability. However, higher priority should be given to upgrading the 
existing wells compared to the standby power system. A conceptual layout for the control 
building appears in Figure 17. 

The estimated cost for the new supply well assumes a shallow, 150-foot well producing 
approximately 150 gpm. This well would involve a submersible pump and pitless unit with 
controls and flow meter located in the proposed control building. Figure 18 presents a 
conceptual design for the well construction. Figure 19 presents a schematic layout showing how 
the control building and new supply well would interface with the existing Big Piney system. 

B) MARBLETON 

1) Distribution Svstem. 

Water system information presented on the official Town of Marbleton map prepared by 
Surveyor Scherbel was entered into a Waterworks pipe network computer program to analyze 
and idente possible alternatives to improve the performance, reliability, and fire flow potential 
of the water system. The pipe network model assumed a constant well supply production of 460 



TABLE 13 

WATER SUPPLY IMPROVEMENT ALTERNATIVES - BIG PINEY 
PRELIMINARY COST COMPARISONS 

Estimated Construction Cost 
a) Big Piney Well No. 1 Upgrade 

i) Maintain Existing Well 
- replace pump 5,000 
- install well screen 5,000 
- install new meter with chart recorder (also see item "e") 5.000 

$15,000 
ii) Install New Offset Well 

- well, screen, development 15,000 
- testing 5,000 
- pitless unit 5,000 
- Pump 5,000 
- pump control valve 5,000 
- tie to vault 2,000 
- flow meter with recorder 5,000 
- miscellaneous piping 3.000 

$45,000 

b) Big Piney Well No. 3 Upgrade 
- install pitless unit and deepen discharge line 6,000 
- install new meter with chart recorder 5,000 
- install air line (also see item "e") 2.000 

$13,000 

c) Big Piney Well No. 6 Upgrade 
- add pump control valve 5,000 
- install new meter with chart recorder 5,000 
- building clean-up and repairs 3,000 
- piping modifications 5,000 
- install air line 2.000 

$20,000 
d) Big Piney Well No. 7 Upgrade 

i) Maintain Existing Well 
- develop well 4,000 
- install new pump 5,000 
- install flow meter with chart recorder 5,000 
- add pump control valve 5,000 
- piping modifications 5,000 
- telemetry line to water tank area with control system upgrade 15.000 

$39,000 



TABLE 13 (continued) 

ii) Install New Offset Well 
- well, screen, development 
- pitless unit 
- install new pump 
- install flow meter with chart recorder 
- pump control valve 
- piping upgrades 
- connect to building 
- telemetry tie to water tank with control upgrade 

e) New Control Building 
- building structure 
- control valves (Wells 1 and 3) 
- underground piping 
- piping and valving within building 
- electrical modifications, control system upgrade 
- install pitless unit on Well No. 1 
- abandon existing vault and control building 

f )  New Supply Well (1 50 feet deep) Adjacent to Water Tank 
- well drilling, development, completion (includes exploratory 
test wells) 
- testing, supervision per WWDC specifications 
- pump, motor, drop pipe 
- pump control valve 
- piping (300 feet) 
- pitless unit 
- flow meter with recorder 
- electrical, controls 

g) Standby Power Facility 
- building addition 
- diesel generator with skid mounted tank, automatic transfer 
switch, controls for up to 80 hp capacity 
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gprn and a peak day demand of 495 gpm. Fixed grade sources at elevation 6980 were input to 
represent the 200,000 gallon and 50,000 gallon elevated water storage tanks. A Hazen-Williams 
C-factor of 130 was used for the PVC pipe in the analysis. Figure 20 represents the network 
schematic used in the analysis. 

Pipe sizes were selected by judgement after analyzing the benefits of alternative sizes in the 
network model. Available fire flows, while maintaining a minimum residual pressure of 20 psi, 
were calculated at several locations throughout the water system. Calculated fire flows 
presented in this report will be limited to one or two locations to provide the reader an indication 
of the general affect of the improvement alternative or combination of alternatives considered. 

The following improvement alternatives were investigated: 

a) Existing Water Svstem With No Improvements. 

Fire flow at Forth Street and Chalfont Avenue: 1300 gpm 
Fire flow at Third Street and Hunter Avenue: 1000 gpm 
Estimated Improvement Cost: Zero 

b) Sixth Street Transmission Lines. 
This alternative includes installing a total of 800 lineal feet of 8-inch diameter 
waterline. Approximately 400 lineal feet would be installed between Winkelman 
and Main Streets and another 400 lineal feet between Chalfont and Rakestraw 
Streets. The addition of these lines provides a more direct and efficient flow path 
from the storage reservoirs in west Marbleton to the east Marbleton distribution 
system. 

Fire flow at Forth Street and Chalfont Avenue: 1400 gpm 
Estimated Improvement Cost: $55,000 

c) Fourth Street Transmission Line. 
This alternative includes installing approximately 400 lineal feet of 10 or 12-inch 
water line between Main Street and Maxwell Avenue. This installation will 
require boring under Highway U. S. 189. This additional pipeline provides an 
additional path under the highway to enhance flow &om west Marbleton to east 
Marbleton. This alternative greatly enhances fire flows serving the commercial 
area just east of the highway. The calculated fire flow assumes alternative (b) is 
also completed. 

Fire flow at Forth Street and Chalfont Avenue: 2200 gpm 
Estimated Improvement Cost: $70,000 

d) Elevated Storage Tank near Marbleton Wells No. 1 and No. 2. 
This alternative includes constructing a 200,000-gallon storage reservoir to serve 
east Marbleton. Approximately 500 lineal feet of 8-inch diameter pipe would be 
included to connect the tank to the distribution system at the intersection of First 
Street and Rakestraw Avenue. The new tank was considered a fixed grade source 
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at elevation 6965 for the pipe network model. The calculated fire flows assume 
alternative (b) is completed and that alternative (c) is not done. The estimated 
cost does not include land acquisition costs. 

Fire flow at Forth Street and Chalfont Avenue: 1800 gpm 
Estimated Improvement Cost : 

Pipeline $16,000 
See Section 2 for Tank Cost Information 

e) Transmission Pioeline to Intersection of Third Street and Columbine Avenue. 
This alternative would be considered if the elevated storage tank of alternative (d) 
were to be constructed. Approximately 1700 lineal feet of 8-inch diameter 
transmission line would directly link the eastern Marbleton subdivisions with the 
new storage reservoir. The pipeline greatly enhances east Marbleton fire flows. 
At Hunter Avenue, this alternative increases fire flows to 1600 gpm from a 1200 
gpm flow under alternative (d). 

Fire flow at Forth Street and Chalfont Avenue: 2000 gpm 
Estimated Improvement Cost : $52,000 

f) Water Meters. 
The Town of Marbleton has an extremely high per-capita water demand. Winter 
bleeding to prevent frozen waterlines and summer lawn imgation certainly 
contribute to the high water usage numbers. However, the users are not metered 
and do not directly pay for the volume of water actually consumed. Installation of 
water meters would likely decrease water consumption and waste. Water meters 
would also provide a basis for large water users to pay a more proportionate share 
of the water production costs. An installed cost estimate of $250 per meter has 
been assumed for approximately 340 individual water service connections. 

Estimated Improvement Cost: $85,000 

2) Storage. 

DEQ Water Quality Regulations, Chapter XI1 Section 13(a)(i)(b), require that storage equal to 
the average day demand plus fire flow be provided. The existing storage volume of 250,000 
gallons does not satisfy this requirement. The September 1993 - August 1994 average day 
demand was approximately 300,000 gallons. The estimated fire storage requirement is 240,000 
gallons based upon a 2,000-gpm fire demand for 2 hours. Therefore, a total storage volume of 
540,000 gallons should be provided to satisfy DEQ regulations. 

The fbture (year 2025) low growth average day demand is projected to be approximately 
350,000 gallons. Thus a new 400,000-gallon tank is recommended to provide storage for daily 
equalization and standby emergency use, while the existing 250,000 gallon storage volume 
would satisfy fire flow requirements. If rapid growth occurs, an additional 400,000 gallons of 
storage would be necessary. The actual size and timing of this additional tank would depend on 
when and how rapidly growth occurs. 



Currently, the volume required for flow equalization in Marbleton is approximately 160,000 
gallons, based upon an extrapolation of the Big Piney hourly flow data. Under the high growth 
scenario, the year 2025 equalizing storage volume would be 459,000 gallons. Thus the 
recommended storage volumes will provide the necessary equalization storage. 

The new tank should be an elevated steel tank. One possible location is at the Town Park near 
Rakestraw Avenue and First Street and near Marbleton Wells No. 1 and 2. The tank water levels 
should be set to be hydraulicly compatible and provide the best integration with the existing 
storage tanks and distribution system, as determined by the system modeling analysis. 

The same design and erection considerations discussed for Big Piney also apply to the Marbleton 
400,000-gallon storage tank with similar estimated costs ($630,000 multi-leg, $700,000 single- 
column). Similarly Marbleton can, to satisfy budget limitations, consider a 200,000-gallon tank 
which together with the existing tanks provide a 2-hour, 1,500 gpm fire flow (180,000 gallons), 
equalization storage, and some allowance for emergency standby water and fhture growth. The 
200,000-gallon tank with engineering and contingencies is estimated to be $420,000 for a multi- 
leg tank and $470,000 for a single-column tank. 

3) Supplv. 

Table 14 presents a range of possible improvements for the Marbleton water supply system to 
address identified deficiencies. This includes the installation of chlorination systems, pump 
control valves (to reduce water hammer) and new or upgraded flow meters (with chart recorders) 
at each of the four well sites. Also, several piping modifications are recommended at each well 
which would include removal of the cyclone sand separator units, and installation of adequate 
sections of straight pipe upstream and downstream of the flow meters to insure accurate 
readings, (Typically propeller meters require straight pipe a minimum of ten pipe diameters 
upstream and five pipe diameters downstream of the meter to insure proper readings), and 
installation of an open discharge line at the well head for test pumping. Based upon recent 
observations, the cyclone separators should not be required if the wells are pumped at a rate 
which matches their yield. In addition, it appears that Well No. 2 must be pulled for 
maintenance of a check valve in the drop pipe and a smaller size pump should be installed in 
Well No. 1. Air lines should also be installed on all the deep wells to monitor drawdown and 
long-term water levels. 

Figure 20 shows in conceptual form a design for Marbleton Well No. 3 with a gas chlorination 
system, revised piping, open discharge line, pump control valve and air line. This arrangement 
is typical of the improvements recommended for all the Marbleton wells. This plan shows the 
desander unit removed to simplify piping but can be incorporated into the new piping as an 
added safety factor. 

The electromechanical controls used in Marbleton have, on newer systems, been replaced by 
solid state electronics making replacement parts and repairs more costly with time. The existing 
"Mercoid" switch is also limited in capabilities to control well pump starts and maximize system 
efficiency. This lack of efficiency can have significant impact to a system like Marbleton's, 
which must rely on several supply wells and storage tanks dispersed throughout the network. 
Consequently the list of recommended improvements includes a complete control system 



TABLE 14 

WATER SUPPLY IMPROVEMENT ALTERNATIVES - MARBLETON 
PRELIMINARY COST COMPARISON 

Estimated Construction Cost 
a) Marbleton Well No. 1 Upgrade 

- chlorination system (with building addition) 
- pump control valve 
- new pump 
- flow meter with recorder 
- piping modifications 
- install air line 

b) Marbleton Well No. 2 Upgrade 
- connect to well no. 1 chlorination system 
- pump control valve 
- pull pump, install new check valve in drop pipe 
- flow meter with recorder 
- piping modifications 
- install air line 

c) Marbleton Well No. 3 Upgrade 
- chlorination system (with building addition) 
- pump control valve 
- flow meter with recorder 
- piping modifications 
- install air line 

d) Well No. 4 Upgrade 
- chlorination system (with building addition) 
- piping modifications 
- flow meter with recorder 
- pump control valve 
- install air line 

Central Control System Upgrade 
- transducer installed at 200,000-gallon tank with telemetry line 
to Well No. 3 
- transducer installed at 50,000-gallon tank with telemetry line to 
Well No. 3 
- Wells No. 1 and 2 controls 
- Well No. 4 controls 
- central controls at Well No. 3 



TABLE 14 (continued) 

New Supply Well (900 ft. near Well No. 3) 
- well drilling, development, completion 
- testing, supervision per WWDC specifications 
- pump, controls, drop pipe, air line 
- pitless unit 
- control building 
- flow meter with recorder 
- pump control valve 
- electrical and controls 
- chlorination line, booster pump (connect to Well No. 3) 

g) Standby Power Facility (for one well site) 
- building enclosure 
- diesel generator with skid-mounted tank, automatic transfer 
switch, controls for 40 hp well pump, ventilation system 
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upgrade. This would primarily consist of a central station located at Well No. 3 and the 50,000- 
gallon tank, and remote stations located at each of the supply wells. (Well No. 1 and 2 would be 
combined.) The actual locations of the central system and remotes can be modified as necessary 
to best suit the needs of the operator. This type of system would not only sequence well pump 
starts and stops but could be set up to monitor flow and pressures. Although there are a number 
of systems available and level of sophistication that can be achieved, costs estimates are 
presented for a radio telemetry system as it is best suited to monitor a number of sites separated 
by large distances. 

Flow records show that peak water use in Marbleton is approaching the total capacity of the four 
existing supply wells. Therefore to insure system reliability and satisfy DEQ minimum 
standards which require systems to provide peak day flow with the largest well out of service, an 
additional supply well is recommended. Based upon available well log data, discussions with 
local drillers, and analysis of the hydrogeological data collect as a part of this study, a 900-foot 
deep well is proposed with a production capacity of 150 gpm and 500-foot drawdown. The well 
would be located in the vicinity of Well No. 3 to take advantage of a central control system and 
to share a proposed chlorination system. 

Because of the dispersed nature of the Marbleton supply wells, individual generator sets would 
be required at each well site to provide standby power. Consequently, a cost per well site has 
been provided for consideration purposes only should it become necessary to provide a higher 
level of supply system reliability. 

C)  BIG PINEY / MARBLETON COMBINED SYSTEM 

1) Distribution. 

Water system information from both Big Piney and Marbleton were combined and analyzed to 
investigate both positive and negative aspects of tieing the two towns together. It appears the 
elevation of Big Piney's elevated tank is approximately the same as that of Marbleton's tanks. 
Therefore, combining the two towns does not have much affect on the normal operating 
pressures of either system. Combining the two towns does improve the available fire flow. 
Assuming only one town's fire protection water storage would be required for the combined 
system a substantial storage volume savings might be realized between the towns. This portion 
of the analysis only considered alternatives involved in connecting the two towns. Combinations 
of altematives with specific improvement options previously mentioned for either town were not 
studied. 

The following improvement altematives were investigated: 

a) Existine Separate Water Systems Not Connected. 

Big Piney - Fire flow at Budd and Nichols Streets: 900 gpm 
Marbleton - Fire flow at Fourth and Chalfont Avenue: 1300 gpm 
Estimated Improvement Cost: Zero 



b) Connect Existine Water Systems. 
This alternative includes boring under the Highway U.S. 189 at Big Piney, 
running a transmission pipeline parallel to the highway, and connecting to the 
south end of Marbleton. This option include approximately 5000 lineal feet of 
10-inch or 12-inch diameter waterline. The proposed waterline would be installed 
within the highway right-of-way. A substantial trench dewatering effort would 
likely be required for a majority of this length of pipeline. Army Corps permitting 
would be required for wetland crossings. While normal operating pressures do 
not change significantly, the fire flows do improve. 

Big Piney - Fire flow at Budd and Nichols Streets: 2200 gpm 
Marbleton - Fire flow at Fourth and Chalfont Avenue: 1500 gpm 
Estimated Improvement Cost: $220,000 

c) Provide Elevated Storage Tank South of Marbleton. 
This alternative adds an elevated water storage tank to alternative (b). It is 
assumed that the tank would be located on the higher ground just south of 
Marbleton. The new tank was considered a fixed grade source at elevation 6930. 
This single tank provides the same functions as that of each tank analyzed 
individually for each Town. The single tank provides a storage supply to east 
Marbleton and greatly improves the flow performance in the main part of Big 
Piney. 

Big Piney - Fire flow at Budd and Nichols Streets: 2600 gpm 
Marbleton - Fire flow at Fourth and Chalfont Avenue: 1700 gpm 
Estimated Improvement Cost (Pipeline Only) $1 6,000 

(See Section 2 for Storage Tank Cost Estimate) 

2) Storage 

It may be possible for Big Piney and Marbleton to share some of the needed storage volume if 
the town distribution systems were interconnected. This approach would not significantly 
change the storage needed to supply average day demands, but would allow sharing the fire 
storage volume estimated to be in excess of 200,000 gallons for either town. This approach 
assumes that the IS0 required flows for the towns would not change if the two water systems 
were tied together. 

The shared storage would likely be constructed at the south end of Marbleton to take advantage 
of better soil conditions and the higher ground elevation. This site provides improved hydraulic 
flows to the main commercial area in Big Piney while increasing fire flow to the east side of 
Marbleton. A minimum 300,000-gallon tank size is recommended to provide shared fire flow 
storage and a small allowance for future growth. This tank size could be increased to the extent 
that either or both of the towns decided to provide for additional emergency storage or a higher 
rate of growth. 



A 300,000-gallon multi-leg steel tank, with foundation, and low water level at 100 feet, is 
estimated to cost $520,000 for construction only. A single-column tank is estimated to cost 
$560,000 on the same basis. 

A interconnection of the Big Piney / Marbleton water systems would require an updated control 
system that would be able to monitor multiple tank levels and supply wells located throughout 
the service area separated by distances as large as two miles. A radio telemetry system would 
likely be the most cost effective and efficient given the limited availability of telemetry lines 
within the existing system. Advances in radio systems and micro electronics in recent years 
have also made these systems more reliable than many hardwire systems and cost competitive. 
A radio telemetry system can also more easily accommodate additional components or changes 
in location. Table 15 summarizes costs for one type of control scenario based upon a central 
station at the Big Piney well field and remote stations at Big Piney Well No. 7 and three 
Marbleton sites. 

Based upon the low growth alternative, a combined water system would also eliminate the need 
for two separate supply wells. One 150 gpm shallow well in Big Piney could, together with all 
the existing wells in Big Piney and Marbleton, satisfy the present supply needs for both towns, 
eliminating a more expensive deep well (approximately $195,000) in Marbleton. 
Hydrogeological investigations indicate that the aquifer in Big Piney can likely support two 
150 gpmk shallow wells (in addition to what presently exists) drilled in the vicinity of the Big 
Piney storage tank. Two shallow wells drilled in the Big Piney aquifer would be less expensive 
than a single well in Marbleton and is expected to provide better water quality. The construction 
cost for a each new supply well in Big Piney is estimated to be $75,000. 

The remaining water supply improvements for Big Piney and Marbleton listed in Tables 13 and 
14 would also apply to the combined system. Although the extent of the improvements 
undertaken will depend on budget limitations and fbnding availability, rehabilitation of all the 
existing supply wells should be considered a priority in the overall water system upgrade. 



TABLE 15 

WATER SUPPLY SYSTEM IMPROVEMENT ALTERNATIVES - COMBINED 
PRELIMINARY COST COMPARISON 

a) Control Svstem 

Big Piney Well No. 7 Remote Station 15,000 

Marbleton Well No. 3 Remote Station, includes telemetry 20,000 
lines to 200,000 and 50,000 gallon tanks 

Marbleton Well No. 4 Remote Station 10,000 

Marbleton Wells No. 1 and 2 Remote Station, includes 20,000 
telemetry lines to New Storage Tank 

Central Station at Big Piney Wells 1, 3, 6 plus fbture well and 30,000 
existing 100,000 gallon storage tank 

TOTAL $95,000 

Notes: 1) See Tables 13 and 14 for additional water supply improvement items specific to 
Big Piney and Marbleton. 



VII. RECOMMENDED ALTERNATIVE 

Two principal alternatives are presented for the Towns of Big Piney and Marbleton. The first, 
Alternative A, presents recommended improvements for each town as completely separate 
systems. All aspects of the water system -- transmission/distribution, storage, and supply -- are 
addressed independently. The second, Alternative B, addresses the same issues for a combined 
Big PineyMarbleton water system and lists a comparable range of improvements. However, 
because of the overall capital cost savings and opportunities for hnding, the combined 
alternative is recommended for both towns. Tables 16 and 17 present estimated construction 
costs for Alternatives A and B, respectively, with allowances for design, permitting, legal fees, 
rights-of-way, construction administration, and contingencies in accordance with criteria 
established by the WWDC. 

A hnding analysis is also provided for Alternative B as a part of Table 17 based upon the use of 
WWDC hnds for eligible project components at the 50 percent level for rehabilitation and 67 
percent level for new construction. Components which are not eligible for WWDC funding 
(chlorination systems and meters in Marbleton) are assumed to qualify for Wyoming Farm Loan 
Board Funding (WFLB) at the 50 percent level. No finding analysis is provided for Alternative 
A - Independent Systems. All funding is subject to approval in accordance with criteria 
established by the various state agencies. More information on finding is presented in Section 
VIII, Economic Analysis. 

Independent Systems - Alternative A 

Alternative A for Big Piney includes the completion of a parallel main along Highway 350 and 
replacement of the Nichols Street line to provide redundant service from the supply wells to the 
east part of t o h .  This also includes a parallel main to the west servicing the Milleg Heights 
area. The lines are assumed to follow the existing State Highway or town right-of-ways, thereby 
minimizing the need for additional easements. In response to concerns raised by town officials, 
a loop line from the Miller Addition to the storage tank site is included to eliminate an existing 
dead end line. A new easement would be required for this entire section of line. A 200,000- 
gallon elevated storage tank is also recommended as a part of the upgrade work to supply water 
for fire protection. From an engineering standpoint, a site in East Big Piney is strongly 
preferred. An additional cost to construct a connector main under State Highway 189 has been 
included based upon the assumption that the tank is placed on a park site currently owned by the 
town. Other improvements include upgrades of all four existing wells and the installation of a 
new fifth well to be located adjacent to the control facilities at the existing 100,000 gallon 
storage tank site. New offset replacement wells are recommended as a part of the upgrade work 
for both Big Piney Wells 1 and 7. A new control building at the tank site is also recommended 
which would eliminate the Well No. 1 vault and house the principal well controls for the Town 
of Big Piney. 

For Marbleton, Alternative A includes two transmission line extensions in the vicinity of the 
storage tanks (located within the existing right-of-ways) to improve fire flows on the east side of 
town. A new 200,000-gallon tank on the southeast side of Marbleton is recommended to provide 
storage for fire fighting and better distribution (during fire demands) to the east part of town. 



TABLE 16 

ALTERNATIVE A - INDEPENDENT SYSTEMS 
PRELIMINARY COST ESTIMATE 

GRANT 
ESTIMATED FUNDING SPONSOR 

COST (%) WWDC WFLB PORTION 

BIG PINEY 
1) Final Design, Specifications 80,000 
2) Permitting and Mitigation 10,000 
3) Legal Fees 5,000 
4) Acquisition of Access and R. 0. W. 5,000 

100,000 
Project Components 

5) Complete Parallel Main on Highway 
350 (2 sections) 

6) Nichols Street Main Replacement 
7) Milleg Heights Extension 
8) Miller Loop Extension 
9) Big Piney Well No. 1 Upgrade 

(Offset Well) 
1 0) Big Piney Well No. 3 Upgrade 
1 1) Big Piney Well No. 6 Upgrade 
12) Big Piney Well No. 7 Upgrade 

(Offset Well) 
13) Control Building 
14) 200,000 Gallon Storage Tank Plus 

Connector Main 

1 1 7,000 
45,000 (No grant funding is shown for this 
75,000 alternative due to the fact that the 

50,000 WWDC is unlikely to hnd 
duplicate water system 
improvements. ) 

45,000 
13,000 
20,000 

15) CONSTRUCTION SUBTOTAL 1,03 8,000 

16) EngineeringIConstruction 
Administration (1 0%) 100,000 

17) Subtotal 1,138,000 
1 8) Contingency (1 5%) 170,000 
19) CONSTRUCTION COST TOTAL 1,308,000 

20) PROJECT TOTAL COST $1,408,000 



TABLE 1 6 (continued) 

GRANT 
ESTIMATED FUNDING SPONSOR 

COST (%) WWDC WFLB PORTION 

MARBLETON 
1) Final Design, Specifications 80,000 
2) Permitting and Mitigation 10,000 
3) Legal Fees 5,000 
4) Acquisition of Access and R.O. W. 5,000 

100.000 

Project Components 
5) Transmission Line Extensions 
6) Marbleton Well No. 1 Upgrade 
7) Marbleton Well No. 2 Upgrade 
8) Marbleton Well No. 3 Upgrade 
9) Marbleton Well No. 4 Upgrade 

10) Control System 
11) 200,000 Gallon Storage Tank and 

Connector Main 
12) New Supply Well 
13) Water Meters 
14) CONSTRUCTION SUBTOTAL 

1 5) EngineeringIConstruction 
Administration (1 0%) 

16) Subtotal 
17) Contingency (15%) 
1 8) CONSTRUCTION COST TOTAL 

19) TOTAL PROJECT COST 

55,000 
35,000 (No grant finding is shown for this 
28,000 alternative due to the fact that the 

30,000 WWDC is unlikely to find 
duplicate water system 

30,000 improvements. ) 
70,000 



TABLE 17 

ALTERNATIVE B - COMBINED SYSTEM 
PRELIMINARY COST ESTIMATES 

GRANT 
ESTIMATED FUNDING SPONSOR 

COST (%) WWDC WFLB PORTION 

BIG PINEY FACILITIES 
1) Final Design, Specifications 
2) Permitting and Mitigation 
3) Legal Fees 
4) Acquisition of Access and R.O. W. 2,500 

50.000 67% 33,500 -0- 16,500 
Project Components 

5) Complete Parallel Main on Highway 
350 (2 sections) 

6) Nichols Street Replacement 
7) Milleg Heights Extension 
8) Miller Loop Extension 
9) Big Piney Well No. 1 Upgrade 

(Offset Well) 
10) Big Piney Well No. 3 Upgrade 
1 1) Big Piney Well No. 6 Upgrade 
12) Big Piney Well No. 7 Upgrade 

(Offset Well) 
13) CONSTRUCTION SUBTOTAL 

14) EngineeringIConstruction 
Administration (1 0%) 

15) Subtotal 
1 6) Contingency (1 5%) 
17) CONSTRUCTION COST TOTAL 

18) BIG PINEY TOTAL COST $585,000 $362,670 $222,330 

1) Grant fbnding for Construction Administration, Engineering and Contingencies are 
prorated based upon finding percentages for the project components (6 1.5%). 



TABLE 17 (continued) 

GRANT 
ESTIMATED FUNDING SPONSOR 

COST (%) WWDC WFLB PORTION 

MARBLETON FACILITIES 
1) Final Design, Specifications 32,000 
2) Permitting and Mitigation 4,000 

3) Legal Fees 2,000 
4) Acquisition of Access and R. 0. W. 2,000 

40,000 67%') 26,800 -0- 13,200 
Project Components 

5) Transmission Line Extensions 55,000 67% 36,850 -0- 18,150 
6) Marbleton Well No. 1 Upgrade 
7) Marbleton Well No. 2 Upgrade 
8) Marbleton Well No. 3 Upgrade 
9) Marbleton Well No. 4 Upgrade 

10) Water Meters 85,000 50% -0- 42,500 42,500 

11) CONSTRUCTION SUBTOTAL 263,000 78,350 62,500 122,150 

12) Engineering/Construction 
Administration (1 0%) 

13) Subtotal 289,000 
29. 8%2) 

14) Contingency (1 5%) 43,000 23.8% 12,814 10,234 19,952 
1 5) CONSTRUCTION COST TOTAL 332,000 

16) MARBLETON PROJECT COST $372,000 $125,712 $78,922 $167,366 

Note: 1) Grant finding for Final Design, etc. is assumed to be 67%. 
2) Grant funding for Construction Administration and Contingencies are prorated based 

upon funding percentages for project components, 29.8% for WWDC and 23.8% for 
WFLB. 100 



TABLE 17 (continued) 

GRANT 
ESTIMATED FUNDING SPONSOR 

COST (%) WWDC WFLB PORTION 

COMBINED FACILITIES (50150 shared) 
1) Final Design, Specifications 80,000 
2) Permitting and Mitigation 1 0,000 
3) Legal Fees 5,000 
4) Acquisition of Access and R. 0. W. 5,000 

100.000 67% 67.000 -0- 33.000 
Project Components 

5) Connecting Transmission Line 
6) 300,000 Gallon Storage Tank with 

Connector Main 
7) New Supply Well pig  Piney area) 
8) Control Building 
9) Control System 

10) CONSTRUCTION SUBTOTAL 

1 1) Engineering/Construction 
Administration (1 0%) 

12) Subtotal 
13) Contingency (1 5%) 
14) CONSTRUCTION COST TOTAL, 

15) COMBINED PROJECT COST 

I BIG PINEY TOTAL I $1,230,000 I 1 $794,820 1 -0- 1 $435,1801 
I MARBLETON TOTAL I $1.017.000 I 1 $557.862 1 $78.922 1 $380.2161 



For the purpose of this study, it is assumed that the tank can be located on lands owned by the 
Town of Marbleton. Upgrades are also recommended at the four supply wells primarily to 
incorporate chlorination facilities, flow recorders, control valves, and piping modifications. A 
new radio control system is also recommended to allow more efficient well operation. In 
addition, a new supply well adjacent to Well No. 3 is recommended. To help monitor usage and 
leakage within the system, the Town of Marbleton is also recommended to install individual flow 
meters. 

Combined Svstems - Alternative B (Recommended) 

Alternative B includes the same recommendations as listed independently for Alternative A with 
the exception of the items that can be shared or eliminated. For Big Piney, the parallel 
transmission line along Highway 350, Nichols Street pipeline enlargement, Miller Addition loop, 
and well upgrades remain the same. However, the cost of the well control building located at the 
Big Piney tank site would be allocated to combined facilities since it would serve supply wells 
that would serve both towns. The new supply well located adjacent to the existing 100,000- 
gallon storage tank would also, in this alternative, become shared facilities. 

For Marbleton, recommendations for the well upgrades, transmission system improvements, and 
installation of individual flow meters remain the same as for Alternative A. A new well in 
Marbleton could be eliminated with this option since adequate supply is available to satisfy the 
current needs based upon DEQ standards with the addition of one new well in Big Piney. A 
300,000-gallon shared storage tank located in Marbleton is also proposed as a part of the 
combined facilities. 

Additional components required for a combined system include the connecting transmission line 
between Big Piney and Marbleton and an expanded control system which can operate and lor 
monitor all the supply wells and storage tanks simultaneously. The principal components of the 
recommended alternative are shown in Figure 22. 

Although both alternatives A and B provide potential to improve fire insurance ratings and 
increase reliability, overall capital and operations costs favor the combined facilities. 
Furthermore, the combined alternative is supported by the WWDC based upon their policy to 
promote regional systems, providing the best opportunity for grant funding. The following 
summarizes some of the advantages and disadvantages of the recommended combined system: 

- Overall Capital Cost Savings. Allows costs for production wells, control systems, and storage 
tank to be shared. Also eliminates duplication in fire protection storage and need for a 
deep well in Marbleton which are two of the higher cost items. Based upon a comparison 
of Alternate A and Alternate B which provide a similar level of improvements to both 
towns, a total estimated savings, without consideration for funding, of $48 1,000 would 
result. 

- Improved Water Ouality in Marbleton. A majority of the water supply could originate fiom 
shallow wells in Big Piney which have lower concentrations of sodium and fluoride, and 
would help to keep the water within EPA drinking water standards. Except during the 



UPGRADE WELL NO. 3, 
CONTROL SYSTEM UPGRADE 



peak flow months of May, June, July, and August, as much as 90 percent of the supply 
could be provided by the lower sodium concentration wells. 

- Imoroved Reliability. The system would be based on a total of 9 supply wells (including a 
new well in Big Piney) with a total capacity of about 970 gpm. The outage of the largest 
well means a loss of only 15 percent of the total supply which would have little impact 
even during peak demands. Presently in Big Piney, the loss of the largest well represents 
a loss of about 40 percent of the total capacity. 

- Power and Operational Cost Savings. Operational costs can be reduced (particularly for 
Marbleton which pumps fiom depths more than 450 feet), through the use of shallow 
wells which pump water fiom depths less than 50 feet. A single well pumping 150 gpm 
24 hours a day (216,000 gpd) would by itself save nearly $4,500 per year in power costs 
based upon the lowest power rate of $0.025/kwhr. Other fixed costs, like power for the 
control building heat and lights, can also be shared, reducing each Town's contribution. 

- Better Potential for Expansion. A combined system can more easily absorb any future growth 
or increases in water demand that each individual system separately. This is due to the 
fact that as systems get larger, the peaking factor for water use (ratio of peak day or peak 
hour use to average day use) decreases. In addition, with Big Piney and Marbleton 
combined, there are better options for locating wells in Big Piney and storage tanks in 
Marbleton given the topography and hydrogeology of the area. 

- Potential for Savings in O~erations. By placing all the wells and storage tanks under one 
control system, there is potential to save operator time by eliminating the need to control 
two complete and separate systems. 

- Better Opportunity for Grant Funding. With increasing competition across the State of 
Wyoming for water development projects, priority is given to regional systems as a more 
effective use of limited State funds. Consequently, it is unlikely that the state will fund 
duplicate facilities within two towns located 5,000 feet apart. 

Some of the disadvantages and concerns that would have to be overcome with a combined 
system include: 

- Differences in Water Use Patterns. Peak day water use, which is the principal factor in 
determining water supply capacity, is approximately 750 gpcd in Big Piney versus 937 
gpcd in Marbleton. This appears to be due in part to the billing methods used: Big Piney 
is metered whereas Marbleton charges a flat rate. However, given the ever-increasing 
cost for water and mandates by State and Federal agencies, metering is an issue that the 
Town of Marbleton will need to soon address. 

- More Complicated Control Svstem. The control system would need to operate as many as 
nine wells and four storage tanks instead of the four wells and one or two tanks that each 
system currently operates. However, control system upgrades are necessary for both Big 
Piney and Marbleton and with advances in telemetry systems available today, this type of 



control system if properly designed and installed with warranties to insure continued 
maintenance, should present no real problem. 

- Need for a Lone Term Water Sharing Agreement. Big Piney and Marbleton are two separate 
jurisdictions which will require an agreement to commingle water and share costs for 
their respective systems. The agreement will need to specifically identify responsibility 
for costs to repair or expand any part of the system and detail operation and maintenance 
responsibilities. A basis for this type of an agreement can be obtained from cities in 
other parts of the Country which have combined systems. A flow meter which is capable 
of measuring flow in both directions (two directional flow totalizer) may be required at 
the interconnection point to monitor use between the two systems. 

Operation and maintenance costs are not expected to increase significantly for the recommended 
improvements. There is an opportunity to save power costs through the increased use of the 
shallow, more efficient wells in Big Piney. Some additional maintenance will be required for the 
new control building and recommended storage tank. Marbleton may experience additional 
labor costs if meters are installed. However, the overall improvements are expected to improve 
the overall fire protection rating and reduce insurance premiums for individual property owners. 

Phased Improvement 

Implementation of a combined Big Piney/Marbleton water system is expected to take a minimum 
of 6 to 12 months to accomplish. This is based upon a need to hold public meetings presenting 
the benefits and cost savings of a combined system and the development of an appropriate water 
sharing agreement. Since the two towns have operated separate water and sewer systems for 
many years, an extensive public education program is also anticipated. 

Therefore, until formal commitments are made to pursue the combined water systems, a Phase I 
list of improvements which can be accomplished in 1995 have been identified. This work is 
primarily related to the key transmission line improvements in Big Piney to improve reliability 
between the existing supply wells, storage tank site, and the principal points of use. A list of 
1995 project components along with allowances for engineering and contingencies appears in 
Table 18. The Town of Marbleton has indicated that they are not prepared to proceed with any 
improvements in 1995. 



TABLE 18 

COST ESTIMATES FOR 
1995 IMPROVEMENTS - BIG PINEY 

(PHASE I) 

GRANT 
ESTIMATED FUNDING SPONSOR 

COST (%) WWDC WFLB PORTION 
-- - - -- - - -- -- 

1) Preparation of Final Design and 
Specifications 3 0,000 

2) Permitting and Mitigation 5,000 
3) Legal Fees 5,000 
4) Acquisition of Access and R.O. W. 3,000 

43.000 67% 28.810 -0- 14.190 
Project Components 

5) New Main fiom Well Field to PL Lane 
6) New Main from School to Nichols Street 
7) Replace New Main in Nichols Street 
8) New Main from Well Field to Milleg 

Heights Addition 
9) New Main fiom Well Field to Beck Street 

10) CONSTRUCTION SUBTOTAL #I 

1 1) Engineeringlconstruction 
Administration (1 0%) 

12) Subtotal #2 
13) Contingencies (1 5%) 
14) Construction Cost Total 

18) PROJECT TOTAL COST 



VKLI. ECONOMIC ANALYSIS 

A) Grant Eligibility I Fundine Alternatives. 

The Wyoming Water Development Commission (WWDC) typically provides 50 percent grants 
for rehabilitation work and 67 percent grants for new construction on all eligible water system 
components. The WWDC also provides loans at 4 percent (annual percentage) for the balance of 
the capital costs for a typical 30 year term. Eligible components include water supply wells, 
storage tanks, and transmission lines. Distribution lines and treatment (including chlorination) 
are typically not eligible. Prior to receiving grants, the sponsoring entity (i.e. Town of Big Piney 
or Town of Marbleton) must also commit to paying their portion of the project costs, show 
financial capability to meet these costs over the long term, and take responsibility for all 
operation and maintenance costs associated with the facility. 

The Wyoming Farm Loan Board (WFLB) also provides grants and loans for water system 
improvements on a 50% grant/50% loan basis. The WFLB hnds a wider range of facilities than 
the WWDC, including treatment and distribution systems, but has a 7.25 percent APR loan rate 
and typical term of 20 years. It was assumed for the purpose of this analysis that WFLB grant 
and loan fbnds would apply to all recommended facilities not eligible for WWDC hnding. 

B) User Fee Analysis. 

Table 19 compares total project costs for both independent (Alternative A) systems and 
combined (Alternative B) systems based upon recommendations presented in Tables 16 and 17. 
Capital cost savings to Big Piney and Marbleton are $178,000 and $303,000, respectively for the 
recommended option. Also included are the 1995 or Phase I improvements for Big Piney based 
upon costs presented in Table 18. 

Monthly costs per tap were also calculated for the combined system alternative based upon 
preliminary estimates and fhnding assumptions. The monthly cost per tap is expected to increase 
by $9.94 and $6.42, or 3 5.7 percent and 30.5 percent in Big Piney and Marbleton, respectively. 
The Phase I improvements for Big Piney will increase monthly user rates by $3.07 or 1 1 percent. 

No user analysis was prepared for Alternative A due to the fact that the WWDC is not likely to 
support duplications in water system improvements. Construction of the recommended 
improvements on an independent basis would likely, without the WWDC funding support, be 
prohibitively expensive for either town. 



TABLE 19 

ECONOMIC ANALYSIS 

ALTERNATIVE "A" 
INDEPENTIENT SYSTEMS 

BIG PINEY MARBLETON BIG PINEY MARBLETON I BIGPINEY3 

WWDC RECOMMENDED 
ALTERNATIVE "B" 

COMBINED SYSTEMS 

TOTAL PROJECT COST $1,408,000 $1,320,000 I $1,230,000 $407,320 

WWDC 
RECOMMENDED 

ALTERNATIVE "B" 
(1995 - PHASE I) 

SPONSOR PORTION 1 $435y180 
$380,216 1 $134,416 

WWDC GRANT 

m c  LOAN 

No grant or loans are 
shown for thls alternative 
due to the fact that the 

WWDC ANNUAL LOAN 
WWDC is unlikely to h d  

PAYMENT (4% - 30 JT) 
duplications in water 
system improvements. 

WFLB GRANT I 
WFLB LOAN I --- 

S78y922 1 0 

WFLB ANNUAL LOAN 
PAYMENT (7.25% - 20 JT) 

MONTHLY COST PER TAP 
FOR RECOMMENDED 
IMPROVEMENTS 

TOTAL ANNUAL COST 

PERCENT INCREASE TO 
AVERAGE MONTHLY 
BILL 

NOTE: 1) Assumes 21 1 taps for Big Piney and 325 taps for Marbleton. 
2) Based upon current average rates of $27.82 for Big Piney and $21 -00 for Marbleton. 
Average rate for Big Piney calculated for the period of 4/15/94 to 9/13/94. 
3) No improvements are anticipated for Marbleton in 1995. 

$25,167 $25,019 $7,773 



TABLE 20 

A) BIG PINEY - Metered 

Minimum Charge 

0 - 3,000 Gallons 

300 1 - 99,999 Gallons 

100,000 - 199,999 Gallons 

200,000 and up 

Total Services 

Average Bill 
(411 5/94 to 9/13/94) 

EXISTING WATER RATES 
FOR 

BIG PINEY AND MARBLETON 

B) MARBLETON - Flat Rate 

Rate: 

Total Services 

Monthly Rate 

$9.00 

0.3 00/Gallon 

0.0 50/Gallon 

0.069/Gallon 

0.1 00/Gallon 

21 1 

$27.82 

Includes up to 3,000 gallonlmonth 



APPENDIX 1 

MEETING SUMMARIES / 
PHASE I LETTER REPORT 



SCOPING MEETING MINUTES 
WIkDC - BIG PINEY WATER SUPPLY PROJECT 
LYE 2. 1994 - BIG PINEY TOWN HALL 

Persons Attending: 

Bruce Brinkrnan 
Bob Ablondi 
Matt Ostdiek 
Bern Hinckley 
John Ball 
Susan Lison 
Don Pope 
Ike Cowden 
Bob Tanner 
Glenn Thomas 

WWDC. Project Manager 
Jorgensen Engineering, Project Manager 
Jorgensen Engineering, Project Engineer 
Hinckley Consulting, Project Geoloeist V 

Town of Big Piney, Mayor 
Town of Big Piney, Town Clerk 
Town of Big Piney, Town Maintenance 
Town of Big Piney, Town Council 
Town of Marbleton. Mayor 
Town of 14arbleton. Town Council 

Meeting was called to order at 4:05 PM. 

WWDC Project Manager. Bruce Brinkman, discussed the project history and the WWDC 
involvement. The project was originally developed because the east end of Big Piney could be 
isolated from water service if the main transmission line broke. Pressure and fire flow are also 
items of concern with the existing water system. Jorgensen Engineering and Land Surveying. 
P.C. was selected to study the Big Piney water system. 

Bruce indicated that the WWDC is generally interested in developing regional water systems. 
For thls reason the study will consider, on a cursory basis. a connection to the Marbleton system. 
The project will also consider developing an exploratory well. A complete regional master plan 
for the Big Piney-Marbleton area is beyond the scope of this project. 

Bruce continued to explain that this project is classed as a Level I1 Feasibility Project and is 
funded solely by the WWDC. Improvement recommendations from this study can advance to 
a Level I11 project which involves actual construction. As sponsor, Big Piney would have to 
share the construction costs for a Level I11 project. Normal WWDC funding programs for 
improvements to existing water supplies include 50% grant and 50% low interest loan packages. 
Development of new water supplies can qualify for 67% grant and 33% loan programs. Loans 
are normally at 4% interest for 30 years or the economic life of the facility. The maximum loan 
duration is 50 years. In the event an exploratory well is converted to a production well. the 
sponsor is required to share the production expenses incurred through the Level I1 study. Water 
transmission lines and storage facilities are eligible for WWDC hnding, however distribution 
lines are not eligible. 
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Other funding sources that may be available to the Town of Big Piney include: 

Wyoming Farm Loan Board 
Farmer's Home Loan Administration 
HUD (Housing and Urban Development Program) 
AblL (Abandoned Mine Lands Reclamation Program) 
ASCS (Agricultural Stabilization and Conservation Service) 
Conventional Loans 
Individual Assessments 

This study is to consider hture population growth for a 30-year period with an emphasis on the 
next 10 years. The study will also involve a financial analysis to consider the sponsors ability 
to pay for the recommended improvements. 

Bob Ablondi, Project Manager for Jorgensen Engineering, discussed the project schedule. During 
the first six weeks of the project Jorgensen Engineering, together with geologist Bern Hinckley, 
will evaluate the existing water system. analyze future demand. and investigate improvement 
alternatives. The improvement alternatives specified in the scope of work include: a parallel 
transmission pipeline. rehabilitating Well No. 4, constructing a new storage tank, developing a 
new well. connecting the Marbleton and Big Piney water systems, and various combinations of 
these alternatives. 

Bob Tanner. Mayor of Marbleton, &.nowledged the need for future and regional water supply 
planning. He asked about developing larger deeper wells rather than several small shallow wells. 
Middle Piney Lake or the Green River are other water supply sources that should be considered 
in the future. 

Bruce Brinkman stated the WWDC would likely be interested in conducting a regional water 
supply master plan for the Big PineyiMarbleton area. This would involve a new project that 
would consider combining water systems and any resulting cost savings. 

Bern Hinckley, Project Geologist, discussed wells and area geology. In the Green hver  Basin. 
deeper wells normally have poorer water quality. The BLM is studying deep well contamination 
associated with oil production and has developed a significant amount of groundwater data as a 
result. Aquifers in the region usually consist of separated sand lenses at various depths 
throughout the area. Large variations in sodium levels and fluoride are associated with the 
various beds. These aquifers usually require well screens to prevent sediment production which 
has been a problem on several existing wells in the area. 

Irrigation Influence on well water levels was discussed. Spring runoff from the mountains does 
help recharge the aquifers. 

Bob Tanner stated that irrigation has not affected the Marbleton well water levels recently. The 
last 10-12 years. when the area has experienced drought conditions, has seen well water levels 
drop about 300 feet. Most of the wells were artisan when originally developed. 
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Susan Lison stated that Big Piney Wells No. 1 and Yo. 7 are influenced by irrigation. 
Well No. 3 apparently runs dry after 3-4 hours of pumping. 

The study will include pump testing the existing Big Piney wells. Based upon the information 
available. Bern Hinckley felt a 100 gpm well could likeiy be developed almost anywhere in the 
vicinity. Engineering and cost concerns would play a significant role in determining a location 
for any proposed new well. The pumps tests would provide data to evaluate interference 
concerns of wells located close together. 

Big Piney Well No. 4 was constructed by an oil production company. It has %-inch slots and 
pumps sediment. The study may consider the feasibility of installing a "Channel Pack" screen 
casing liner or completely redeveloping this well. 

Marbleton Wells NO. 1 and No. 2 together produce 100 gpm but are used less frequently. 
Marbleton Wells No. 3 and No. 4 produce about 260 gpm. Well No. 4 was developed in 1984. 
Bob Tanner stated that Marbleton would consider helping fund a test well extending over 500 feet 
in depth as they had similar interests and concerns as Big Piney. Marbleton does not presently 
chlorinate their water. 

There were questions regarding transforming the test well into a production well. B e n  Hincldey 
stated that a test well could feasibly be reamed to a larger diameter in a sedimentary formation. 
However, there is sufficient well data available to suggest that the test well could be sized for 
operation as an actual production well. 

Susan Lison stated Big Piney's water tests have all been good. They do not test water from each 
individual well. Their tests from the water distribution system likely reflect a combination of 
good and poor quality well water production. 

Bob Ablondi again focused the discussion on the project schedule. A letter report concluding 
Phase I of the project is due by August 1, 1994. Provided a test well is determined to be 
feasible. Phase I1 of the project would likely involve test drilling starting in August. The drilling 
operation would be closely monitored by a geologist. Water quantity and quality tests would be 
conducted on the test well. 

Phase I11 of the study would incorporate the fmdings from the test well. This phase also involves 
developing conceptual designs and cost estimates. and evaluating the ability of the sponsor to pay 
for the improvements recommended. A draft final report is due October 1, 1994 and the final 
report is due November 1, 1994. This schedule must be met to coincide with the WWDC 
funding schedule. 

Bob Tanner said Marbleton would support the study effort. He can be reached through the 
Marbleton Town Hall. Marbleton records would be made available for review. He encouraged 
the consideration of a connector water line and to pursue a regional water supply study for long 
term needs. Lester Richey is their water system operator. Marbleton would be willing to 
coordinate shutting down a well if needed for the Big Piney Study. 
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John Ball. Mayor of Big Piney, stated he would like to see Well No. 4 rehabilitated. more storage 
built. and construction of new water mains to loop the Big Piney water system. Well No. 4 does 
not presently have a chlorination system. He felt wet. unstable soils would discourage 
de~relopment of a new storage reservoir at the east snd of Big Piney. An existing microwa~~e 
tower located on the east side is reported to be leaning. More storage for fire protection is 
clearly needed. Big Piney presently has an Insurance Fire Rating of 8 on a scale of 1 to 10. 
where 1 is best. 

Mike Miller owns the property required to connect a loop to the existing dead end line on the 
west end of town. The preliminary alignment indicated on the plans runs through several houses. 
The more feasible alignment wvould involve a crossing through adjacent agricultural lands. 

An electromechanical pressure switch at the Big Piney shop activates the Town's low level alarm 
light. The preset level indicates that the storage tank is essentially out of water. 

Susan Lison reported that the computer at Well No. 1 was set to operate the system as follows. 
based upon a transducer reading in the valve vault. 

82 psi High water level 
74 psi Well No. 6 on-line 
68 psi Well No. 1 on-line 
64 psi Well No. 3 on-line 

It was also noted that Well No. 3 freezes in the winter if not run regularly. Well No. 7 pumps 
pea gravel and was last utilized in October of 1993. Marbleton uses a surface de-sander on 
several of their wells due to the existence of sediment problems. 

Intermountain Electric, located in Big Piney, is familiar with Big Piney's wells and would be a 
good company to utilize for the pump testing. A boom truck. which Intermountain has available. 
is required to pull the pumps because of buildings located over several of the wells. 

Big Piney's population is presently around 460. During the boom period of the late 1970's and 
early 1980's, the population peaked at 640. Population growth is occurring more rapidly outside 
of Big Piney. Big Piney's growth is somewhat limited by surrounding property owners. The 
high school in Big Piney also serves Marbleton and LaBarge. High school students numbered 
about 210 during the boom and the number is now back up to about 210. John Verniew. the 
business manager for the school district, might have information for projecting population grow h. 

The Scoping Meeting ended around 6:00 P.M. Following the meeting, Bob Ablondi. Matt 
Ostdiek, Bern Hinckley, John Ball, and Bruce Brinkman visited and collected data at the five 
existing well sites until about 730  P.M. 

Matthew F. Ostdiek, Project Engineer 
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FUNDING 

The project sponsor must be willing and capable of financially 
supporting a portion of the projects development costs and all of 
the operation and maintenance c o s t s !  

The W D C  usually covers all Level I & XI costs except when a test 
well is constructed in level 11 and then the well is then put into 
use as a production well. 
Then the Sponsor will share in the cost of the well. 

WWDC usually funds 50% Grant and 50% Loan 
or 67% Grant and 33% Loan (on new water) 

at approximately 4% for not more than 50 years 
On items WWDC approved, 

Do not do Distribution lines and treatment plants for example. 

Other Sources 

Source 

Wyo. Farm Loan Board 

Percent Grant Percent Years on 
Funded Loan Interest Loan 

7.15 au>* 
50% (G/L) 7-8% 30 

Farmers Home Administration 50% (G/L) 4 .507% 30 

HUD varies (GI - - 
Abandon Mine Lands Varies (GI 

Exxon Money Varies (GI 

ASCS ($3,500 Max) 50-75 (GI 

SCS (Great Plains Program) 50-75 (GI .I, -.. 

(limit Z/county, $30,000 Max) 
(PI 566) (Flood control or pollution) 

EPA 319 Money (Non-point source pollution) 

small Business Administration ? 

conventional Bank Loans ? 

~ndividual Assessments 



BIG PINEY 
SIGN IN SHEET 

REPRESENTING 

WWDC 

Town of Big Piney 

Hinckley Consulting 

Jorgensen Engineering 

Town of Big Piney 

Jorgensen Engineering 

Big Piney (Town Council) 

Marbleton 

Marbleton (Town Council) 

Big Piney 

NAME 

Bruce Brinkman 

John R. Ball. Mayor 

Bern Hinckley 

Bob Ablondi 

Susan Lison 

Matt Ostdiek 

Ike Cowden 

Bob Tanner. Mayor 

Glenn Thomas 

Don Pope 

ADDRESS 

Herschler Bldg., 4W: Cheyenne 

P.O. Box 70, Big Piney 

P.O. Box 452, Laramie 

P.O. Box 1142, Jackson 

P.O. Box 1024: Big Piney 

P.O. Box 1 142, Jackson 

P.O. Box 476, Big Piney 

P.O. Box 184, Big Piney 



WYOMING WATER DEVELOPMENT COMMlSSlON 

BIG PINEY WATER SUPPLY PROJECT - LEVEL I I  
SCOPING MEETING AGENDA 

J U N E  2,1994 
4:00 P.M. 

1 I Wyoming Water Development Commission - Bruce Brinkman 

Introductions 
Study Process 
Funding Eligibility 
Future improvements and Schedules 

2 )  Study Objectives - Bob AblondilBern Hinckley 

A)  Phase I - Water Supply Alternatives 

ENGINEERING 
System Inventory 
ExistingiFuture Demand 
Analysis of Alternatives 

a) Transmission Pipeline 
b 1 Rehabilitate Well No. 4 
C)  New Storage Tank on East Side 
d New Weil on  East Side 
e) Connection between Big Piney and Marbleton 
f ) Combination of Alternatives 
Letter Report Presenting Recommended Alternative 

GROUNDWATER INVESTIGATIONS 
Pump Testing of Existing Wells 
Water Quality Testing 
Recommendations for a New Supply Weil (If necessary) 

8) Phase I1 - Well Construction (If Necessary) 

PermittingiDesign 
Bidding Process 
Well Construction and Supervision 
AquiferiWater Quality Testing 

C) Phase 111 - Conceptual Design and Cost Estimates 

Conceptual Design based on Phases I and 11 
Analysis of Principal ~onst ' ruct ion Issues 
Economic Analysis 
Public Presentation 
Finai Report 



3) Tentative Schedule - Bob Ablondi 

Phase I Well Testing 
System InventoryiData Collection 
Phase I Letter Report 

Phase I 1  New Well Bid Opening 
Progress Meeting 
Complete Well 

Phase 111 Begin Preliminary Design 
Draft Report 
Public Meeting 
Final Report 

June 13-17  
June 13-1 7 
Auaust 1 (July 8 tarsEr)  - 
August 1 2  
September 15 
October 

September 1 
October 1 * 
October 13 
November 1 * - 

4) Questions/Comments~General Discussions 

5) Adjourn 

6) Field Inspection of Well Facilities (May take place prior t o  meeting.) 

"NOTE: Underlined dates are part of the Contract for Services 



STUDY PARTIc~~ANTSIADDRESS INFORMATION 

ADDRESSiPHONEiFAX 
Town of Big Piney 
40 1 Budd Avenue 
P.O. Box 70 
Big Piney, Wyoming 83 1 1 3 
(307) 276-3554 
(307) 276-35 1 6 (FAX) 

CONTACTS 
John Ball, Mayor 
Susan Lison, CIerklTreasurer 
Donny Pope, Waterlwastewater Superv is~r  

Wyoming Water Development Commission Bruce Brinkman, Project Manager 
Herschler Building, 4 t h  Floor, West Wing 
Cheyenne, Wyoming 82002 
(307) 777-7626 
(307) 777-68 1 9 (FAX) 

Jorgensen Engineering and 
Land Surveying, P.C. 
P.O. Box 1 1 4 2  
265 East Simpson Avenue 
Jackson, Wyoming 83001 
(307) 733-5 1 50 
(307) 733-5 187 (FAX) 

Bern S. Hinckley Consulting 
P.O. Box 452 
Laramie, Wyoming 82070 
(307) 745-0066 (Voice and FAX) 

Town of Marbleton 
11 East 2nd Street 
P.O. Box 4 1  60 
Marbleton, Wyoming 83 1 1 3 
(307) 276-38 1 5 
(307) 276-3950 (FAX) 

Bob Ablondi, Project Manager 
Steve Wonacott, Principal Project Engineer 
Mat t  Ostdiek, Project Engineer 

Bern Hinckley, Project Geologist 

OTHER INTERESTED PARTIES 

Bob Tanner, Mayor 
Lester Richey, Public Works 



JoRGENSEN ENGiNEEFIlNG 
a d  
LANO SURVEYING, P. C. 

P.O. Box 1 1  42 
Jackson. 'Alyom~ng 83001 

Phone 307-733-51 50 
F A X  307-733-5 1 87 

July 27, 1994 

Mr. Bruce Brinkman, Project Manager 
Wyoming Water Development Commission 
Herschler Building, Fourth Floor, West Wing 
Cheyenne, Wyoming 82002 

Re: Big Piney Water Supply Study, Level I1 
Project No. 94053.00 

Dear Bruce: 

The purpose of this letter is t o  summarize the work performed to date for Phase I of the Big 
Piney Level I1 Water Supply Project and to present our recommendations and preliminary cost 
estimates for the six principal alternatives identified in the contract Scope of Work. While this 
project was originally conceived as a choice between specific alternatives to solve a perceived 
water shortage in east Big Piney, our investigation has revealed a number of discrete problems 
which will require a combination of portions of the defined alternatives. As we discussed 
prev iousl~,  all the test results and supporting information used to develop our findings and 
conclusions will be incorporated into the Phase Ill final written report. 

I. WORK PERFORMED TO DATE 

A) S c o ~ i n q  Meetinq. A scoping meeting was held on June 2, 1994 in the Big Piney 
Town Hall. Participants included representatives from the Town of Big Piney, Town 
of Marbleton, Wyoming Water Development Commission, Jorgensen Engineering, and 
Hinckley Consulting. The meeting included a discussion of Water Development 
Commission funding procedures and typical time schedules for projects of this nature. 
Background information on both Big Piney and Marbleton water systems was also 
presented. A tour of the three active and t w o  inactive Big Piney water supply weils 
was conducted w i th  representatives from the Town of Big Piney, WWDC, Jorgensen 
Engineering, and Hinckley Consulting following the meeting. 

B1 Existina System Inventorv. The principal data collection and water system 
inventory for this project took place during the week of June 13-1 7 ,  1994. 
Representatives from Jorgensen Engineering and Hinckley Consulting were present 
during the week t o  conduct pump tests, perform hydrant f low measurements, take 
water meter readings and collect pertinent information related to  the Big Piney water 
system. Representatives from the Town of Big Piney including the Mayor, Town Clerk, 
and Public Works Director were actively involved in all aspects of the system inventory 
and data collection work. A meeting was also held during this week with 
representatives from the Town of Marbleton to collect background information on their 
water supply system and to  determine the feasibility of constructing a transmission line 
to  the Town of Big Piney. 
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The pump tests revealed the following information about the three active and two 
inactive supply wells. The existing submersible well pumps were used to conduct tests 
in the active wells and Well No. 7. The Well No. 7 pump required removal and 
servicing to  make it functional. A test pump was installed in Well No. 4. 

Well NO. 1 (Activel. This relatively shallow (1 20  feet) well presently pumps about 1 10  
gallons per minute with approximately 24 feet of drawdown. (Total available drawdown 
above the assumed principal intake zone is approximately 7 0  feet.) Well No. 1 
represents the best supply well in  terms of both water quality and production 
efficiency. The test provided by the existing pump suggests the potential to  double the 
capacity (to about 200 gpm) with the installation of a larger pump as a relatively 
inexpensive source of additional water supply capacity. However, because this is the 
oldest (1959) of the Big Piney wells and has not been pumped at higher rates, potential 
problems wi th  sediment and well integrity should be evaluated further. The major 
existing problem relates to the fact that the well casing terminates underground within 
an existing enclosure which would be costly t o  modify. 

Well No. 3 (Activel. Also located at the water tower site and adjacent to  Well No. 1, 
Well No. 3 produces approximately 45 gpm but wi th a drawdown of nearly 300 feet. 
Pump test data does not suggest a great potential for improvement although additional 
development may provide an incremental increase in yield. In addition, the well casing 
terminates below ground in a manhole but can be upgraded to  comply with code 
requirements through the installation of a weld-on pitless unit. 

Well No. 6 (Active\. This well is also located near the Big Piney water tower. This 
well is the deepest of the Town's wells (900 feet) and produces approximately 140 
gpm with 260 feet of drawdown. The static water level in the well following six hours 
of recovery is approximately 130 feet. Comparison with original (1 982) test data 
suggest that, like Well No. 3, additional well development may increase production 
incrementally. A chlorination facility which also supplies chlorine to  Well No. 1 and 
No. 3 is located in a separate room adjacent t o  the Well NO. 6 building enclosure. The 
total production capacity for all three active wells (Nos. 1, 3, and 6) is currently about 
295 gpm or 425,000 gpd based upon 24 hour operation. 

Well No. 4 (Inactive). This is an inactive well located in the east part of Big Piney and 
although piped into the distribution system has not been used due to  sediment 
problems. The pump test indicated that when operated at a continuous steady rate, 
Well No. 4 can produce about 70 gpm with little sediment production. However, even 
at this reduced rate a drawdown of about 320 feet (just above the uppermost 
perforated interval) was experienced. More extensive testing w i th  regards to  sediment 
and discharge rates would be desirable if this well is t o  be included as part of the long- 
term water supply. This well is located in  an underground vault, has no chlorination 
system, and would require considerable improvements to  comply wi th DEQ standards 
and basic public health and safety code requirements. 
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Well No. 7 (Inactivel. This well, which is located near the western boundary of the Big 
Piney ci ty limits, was used by the Town of Big Piney in the past until sediment 
problems were experienced. Although the well is capable of higher production rates, 
inventory-level pump testing indicates that a production rate of approximately 65 gpm 
can be maintained w i th  a drawdown of approximately 100  feet and minimal sediment 
production. Well No. 7 is piped into the system and has its own  chlorination facility. 
If the testing accomplished to  date is found representative, the installation of an 
appropriately sized submersible pump would allow this well t o  supplement the current 
supply in a cost effective manner. - 

C1 Service Area Water Demand. The following existing domestic water demands were 
determined for the Town of Big Piney based upon a review of monthly f low meter 
readings on each of the three active supply wells, and the collection of hourly well 
production and tank level data during the period of June 16 through June 17, 1994. 
Conditions on June 17 were hot and windy w i th  lawn sprinklers active throughout the 
town, generating demand believed t o  be representative of a peak summer day. 

EXISTING (1 994)  WATER DEMAND REMARKS 

AVERAGE DAY: 185,000 gpd (1 30 gpm) Based upon monthly flow 
reports for 1993. 

PEAK DAY: 360,000 gpd 1250 gpm) Based upon pumping rate and 
tank level data for 611 7/94 

PEAK HOUR: 685,000 gpd (475 gpm) Based upon pumping rate and 
tank level data for 611 7/94 

The fire demand for the Town of Big Piney was obtained from the Insurance Services 
Office, Commercial Risk Services Office in Denver based upon a rating survey 
conducted in 1978. A "representative" needed fire f low was determined for 
commercial areas to be 2,250 gpm for t w o  hours (270,000 gallons) and for residential 
areas t o  be 1,000 gpm for t w o  hours (1 20,000 gallons). Big Piney has an I.S.O. fire 
protection rating of 8 on a scale of 1 to 1 0  (1 0 is the lowest). 

Future domestic demand was projected for the next 3 0  years at both low (0.5 percent 
per year) and high (4.0 percent per year) population growth rates. The low growth rate 
is based upon the State Department of Administration and Information Economics 
Analysis Division projections. The high growth rate represents an upper limit, which 
could only be sustained with considerable growth in the oil and gas industry and 
significant annexations to the existing city limits. The current economic trends in 
combination w i th  the limited undeveloped land within the city limits favor the low 
growth alternative. 
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FUTURE WATER DEMANDS 12024) 

LOW GROWTH RATE HIGH GROWTH RATE 
0.5% PER YEAR 4.0% PER YEAR 

AVERAGE DAY 21 5.000 gpd (1 50 gpm) 600,000 gpd (420 gpm) 

PEAK DAY 41 8,000 gpd 1290 gpml 1,168,000 gpd (8 1 0  gpm) 

PEAK HOUR 796,000 gpd (550 g p d  2,222,000 gpd (1,540 gpm) 

II. ANALYSIS OF WATER SUPPLY ALTERNATIVES 

A) Parallel Transmission Line. A parallel transmission pipeline should be a part of any 
water system upgrade for the Town of Big Piney primarily to  insure a reliable 
connection between the west side of t own  which includes the principal suppiy wells 
and storage tank and the east side where most commercial and higher density 
development is concentrated. (An additional well or wells in east Big Piney could not 
meet fire f low requirements.) The transmission line should, as a minimum, be 8-inch 
ductile iron and connect t o  existing sections of six-inch line located along the south 
side of Highway 390. For longer term needs and better fire protection, a 10-inch line 
may be appropriate and should extend along the entire length of Highway 390 from the 
Milleg Heights Subdivision to the main Big Piney commercial district. Cost estimates 
for both options are summarized below: 

Estimated Cost 

Option 1. Complete transmission line along $95,000 
the south side of Highway 390  with new line 
connecting t o  existing sections of 6-inch main. 

O ~ t i o n  2. Construct new transmission line from $250,000 
the water tower to  main commercial area and 
from the water tower to  Milleg Heights S/D. 

B) Rehabilitation of Well No. 4. The rehabilitation of Well NO. 4 would rank low as a 
future water supply source due to the fact that: 1) considerable cost would be required 
to bring this facility up to code; 2) it has a sustainable production of only about 7 0  gpm 
wi th  a considerable drawdown; 3) the water quality is poorer than several other Big 
Piney wells; and 4) a new shallow water supply well adjacent t o  the water tower 
would be less expensive and likely produce more water wi th a higher quality. 
Additional water production could be achieved by deepening Well No. 4. The success 
of Big Piney Well No. 6 and several of the Marbleton wells suggests production over 
100 gpm is not unreasonable to expect. However, water quality would likely 
deteriorate in a deeper well and the same expense could likely be applied to  better 
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to better purpose in the vicinity of the water tower. If the recommendat~on to  establish 
parallel transmission lines between east and west Big Piney is accepted, :he importance 
of having a well in east Big Piney is effectively eliminated. Estimated costs are 
presented should this alternative be considered in the future. 

Well Development, Test Pumps, 
Water Quality Analysis 

Submersible Well Pump and Controls. 
Drop Pipe, Cables 

Remove Existing Concrete Vault, 
Modify Piping 

Install Pitless Unit 

Construct Control/Chlorine Building 

Adjacent t o  Well 

Engineering Supervision 

Estimated Cost 

$ 20,000 

C1 New Storaqe Tank. Additional storage represents a critical need for the Town of 
Big Piney, primarily t o  provide equalization of peak hour demands and to  satisfy fire 
protection needs. Under present conditions a minimum of about 90,000 gallons is 
required for equalization alone which leaves less than 10,000 gallons for fire f low. 
DEQ standards require storage equal to  the average daily demand plus fire f low which, 
for the 30-year l ow  growth  scenario, would be a total  of 485,000 gallons (21 5,000 
gallons average day plus 270,000 gallons for fire f low). A new 400,000 gallon 
elevated tank located in the eastern part of Big Piney in combination wi th  the existing 
100,000 gallon tank would satisfy this requirement and place the storage closest to  
the commercial development wh ich  has the highest fire f low needs. 

Estimated Cost 

400,000 gallon elevated steel storage tank 
in the east section of Big Piney. 

D1 New SUDD~V Well. DEQ standards require water production capacity equal to  the 
peak day demand with the largest well out of service. The current peak day demand 
for Big Piney is estimated at  360,000 gpd (250 gpm) compared t o  total production 
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capacity of about 425,000 gpd (295 gpmi. With the largest well out of service the 
resulting production drops to 223,000 gpd (1 55 gprn). However, i t  appears from the 
pump tests that additional production capacity may be increased by about 155 gprn 
through the installation of a larger pump in Well No. 1 (additional 9 0  gpm) and 
reactivation of well No. 7 (additional 65 gprn). These improvements would satisfy the 
immediate requirements and eliminate the need for a new well at the present time. 
Future demands, based upon the low growth scenario, would then be achieved with 
the addition of a new shallow well (similar in characteristics to  Well No. 1). Assuming 
that  the recommended improvements are made to the Big Piney transmission and 
storage facilities, there would be little importance to  locating a well specifically in east 
Big Piney. Instead, additional wells should be located to  optimize quality and 
production efficiency and to  minimize construction, tie-in, and control costs. At  this 
point, the most favorable sites that meet these objectives appear to  be in the vicinity 
of the existing water tower. 

If follow-up testing confirms the availability of additional water from Wells 1 and 7, the 
following water supply improvements are recommended for Wells 1, 3, 6, and 7 to 
satisfy existing needs. A new well No 8 should be added to accommodate future 
needs. 

Estimated Cost 

Re-develop Well No. 1 and increase installed $65,000 
pumping capacity from 1 1 0  gprn to 200  gprn 
and perform code upgrade work. 

Miscellaneous code and control system modifications $40,000 
for Well No. 3 and Well No. 6 and re-deveiop. 

Retrieve lost pump component, re-develop, $45,000 
pump test and install new pump in Well No. 7 along 
w i th  miscellaneous code upgrades. 

Drill new 100 gprn well in  the area of Well Nos. 1, 3, $100,000 (future) 
and 6 and connect to  existing system. 

TOTAL 

E) Connection between Biq Pinev and Marbleton. A preliminary investigation of the 
Marbleton water system indicates that they also operate wi th four supply wells wi th 
a combined capacity of about 460 gprn (662,000 gpd). However, there is no 
systematic water level or drawdown data available for any of the existing wells. 
Although the population is slightly higher (635 versus 473 in Big Piney), peak day 
demand is much greater as represented by production records for July 8, 1994 where 
a total  usage of 607,000 gallons was recorded. This is due in part to  the fact that 
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unlike Big Piney, water is not metered in Marbleton. Average day use in Marbleton is 
estimated to be about 300,000 gpd which is also affected by the extensive winter time 
bleeding. Marbleton's water supply wells are overall deeper and contain higher 
concentrations of sodium and fluoride. None of the Marbleton wells have chlorination 
facilities. 

Marbleton has one 200,000 gallon and one 50,000 gallon water storage tower located 
in  the northwest section of town. Records show that the overflow elevations are 
approximately 5 feet to 10 feet below the overflow elevation of the 1 00,000 gallon Big 
Piney tank. Marbleton, like Big Piney, also has an 1.5.01 fire protection rating of 8. 
The needed fire flow for the residential and commercial areas is estimated t o  be similar 
t o  that for Big Piney wi th "representative" requirements of 1.000 gpm for t w o  hours 
and 2,250 gpm for t w o  hours, respectively. 

A cursory analysis of the Marbleton water system indicates that, similar t o  Big Piney, 
peak day water demands are approaching the total well production capacity. Water 
conservation measures would help reduce demand however, the potential for growth 
appears greater in Marbleton. Also like Big Piney, Marbleton does not have adequate 
fire protection storage. 

Consequently, i t  appears that Big Piney and Marbleton could mutually benefit as 
described below through the construction of an interconnecting pipeline and 
regionalized water system improvement. A minimum of a ten-inch main is anticipated 
to provide for commercial area fire demands and allow for future growth in both towns. 

Combined fire protection storaqe. Both communities need the same basic 
volume of fire protection storage which, if systems were interconnected, would not 
have to  be duplicated. 

Added redundancv and reliability - The loss of one well in either the Town of Big 
Piney or Marbleton could, during peak demand periods, create the potential for 
shortages and low pressure conditions. A combined system which has a total of eight 
supply wells, would be less susceptable to  shortage problems. 

Improved water qualitv - The shallower wells in the Big Piney area have less 
sodium and, when blended w i th  high sodium wells, can help improve water quality. 

Improved o~erat iona) efficiency - A combined water system operation could 
reduce a portion of the Safe Drinking Water Act monitoring costs and allow 
maintenance personnel to  share responsibilities. This also has the potential to  provide 
backup help during emergency situations and free up time for other maintenance 
duties. 
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There are however a number of technicai and institutional issues which must be 
resolved before an interconnectinon can serve as a long term solution for the two  
water supply systems. 

Estimated Cost 

Construction of Big PineyIMarbleton 
transmission line. 

- 
FI Combination of Alternatives. A combination of several alternatives wi th  
modifications is recommended for the Town  of Big Piney as described in Section Ill. 

Ill. RECOMMENDED ALTERNATIVE 

A\ Recommendations for Fundinq. Our analysis shows that a combination of the 
alternatives listed would be necessary t o  best provide for both existing and future 
water supply needs in the Town  of Big Piney. This includes the construction of a 
parallel transmission line wi th in  the Town of Big Piney (Alternative A),  a new storage 
tank (Alternative C), upgrades of the existing Big Piney water supply wells (Alternative 
D, modified), and the construction of a transmission line between Marbleton and Big 
Piney (Alternative E). The total estimated cost including engineering for the 
recommendations is summarized below: 

Estimated Cost 

1) Big Piney Transmission Line Upgrade $ 250,000 
(Option 2 )  

2) New 400,000 gallon elevated storage tank $850,000 

3) Big Piney Water Supply Well upgrades $250,000 
(Including a n e w  100 gpm supply well) 

MarbletoniBig Piney Transmission Line 

All costs are preliminary and subject t o  more detailed engineering analysis. More 
information concerning the Marbleton water system should be developed to  fully 
evaluate the ramifications of an interconnection on the t w o  water systems. This would 
include a modelling of  the  t w o  interconnected systems and a detailed drawdown and 
production rate analysis for each of the principal supply wells, similar t o  what  was 
performed for Big Piney. This should also include further testing of Big Piney Wells 
No. 1 and NO. 7 t o  determine their ability t o  produce the anticipated f low rates. 
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Bl Interim Recommendations. Without additional work on the Big Piney water supply 
system, there are still two  areas in which management changes may improve the short- 
term performance: 1) improved management of the wells and water storage tank; and 
21 limited use of Well No. 7. 

The current well control system is tied to  water levels (i.e. pressures) in the elevated 
storage tank. For best use of the wells and tank capacity, all of the automatically- 
controlled wells (Nos. 1, 3, and 6) should be set to  shut off at near the tank overflow. 
(Based on tank drawings and field measurements, this should occur at approximately 
67 psi, but on-site calibration should be used t o  determine the correct control value.) 
The first well t o  come on when water is called for should be Well No. 1 ; this should 
be set to  occur at 2 psi less than the "tank-full" pressure. If the water level in the tank 
continues to drop, Well No. 6 should be brought on at approximately 4 psi less than 
the "tank-full" pressure. Finally, Well No. 3 should be set to  come on shortly 
thereafter, at approximately 6 psi less than the "tank-full" level. 

Well No. 7 is not currently part of the automatic control system. If the suggested 
operation of the tank and Well Nos. 1, 3, and 6 is not sufficient t o  alleviate water 
deficiency problems, Well No. 7 could be used for supplementary supply. If this well 
is t o  be used, pumping should be relatively continuous to minimize sediment 
production. During pump testing, rates of 60 gpm appeared t o  produce satisfactory 
results. Partial closure of discharge valves would be required to limit production to  the 
desired levels. Some reduction in the tank water levels used to trigger Well Nos. 1, 3, 
and 6 may be necessary to  provide sufficient volume in the tank t o  allow continuous 
production from Weil No. 7 without excessive overflow from the tank. 

We look forward to  discussing this information with you and representatives from the Town 
of Big Piney before proceeding wi th the next phase. 

Sincerely, 

f Robert T. Ablondi 

cc: John Ball, Big Piney 



SUMMARY 
PROGRESS MEETING 

BIG PINEY WATER SUPPLY PROJECT - LEVEL I1 
August 25, 1994. 1:00 P.M. 

Big Piney Town Hall 

Present: John Ball, Big Piney Mayor 
Bob Tanner, Marbleton Mayor (left early) 
Don Pope, Big Piney Public Works 
Bruce Brinkman, WWDC, Project Manager 
Robert T. Ablondi, Jorgensen Engineering, Project Manager 
Matthew F. Ostdiek, Jorgensen Engineering, Project Engineer 

The meeting began with an overview by Bob Ablondi of the July 27, 1994 letter report which 
discussed findings, recommendations, and preliminary cost estimates associated with Phase I of the 
Water Supply project. Bob emphasized that the findings would be described in greater detail in the 
final report and all costs were conservatively high. It was also indicated that Phase I was primarily 
designed to determine if a new supply well was necessary and where to emphasize efforts for the 
remaining tasks and system alternatives. 

Bob first discussed results from the well testing and water flow measurements performed during the 
week of June 13-1 7, 1994. Bob indicated that Well No. 1 represented the best opportunity for 
enlargement. However, because of its age (1 959), additional logging with an "acoustic televiewer!' 
to determine the well casing integrity was recommended by geohydrologist Bern Hinckley . Bern 
believed that this well had potential to produce as much as 200 gallons per minute. 

Testing also indicated that Wells No. 3, 4 (inactive), and 6 had considerable drawdown in relation 
to their production rates and held less promise for an increase in capacity. No funher efforts were 
recommended for Well No. 4 which had not been actively used by the Town of Big Piney. Code 
upgrades and modifications to existing control systems for Wells No. 1, 3 and 6 were included in 
the recommendations. 

It was also noted at this time by John Ball and Don Pope that they had placed Well No. 7 in 
continuous operation at a production rate of about 65 gallons per minute in accordance with previous 
recommendations. Well No. 7 did produce "some" sediment which had to be periodically cleaned 
from the flow meter. Well No. 7 along with Well No. 1 was providing a major portion of the water 
supply for the Town of Big Piney at this time. It was also noted that the wells were kept running 
through the night to overflow the storage tank and insure that each day started with a full tank. The 
Town is manually turning off the wells because the computer control system is not hnctioning 
properly. 

John and Don also described a new 100 foot deep well recently completed on the south side of the 
high school tract which was reported to produce 200 gallons per minute. The well was installed by 
a local cable tool driller "Dick Gordon" however details concerning the log and pump tests were not 



available at this time. The school had apparently drilled this well to provide adequate irrigation 
water at a pressure necessary to run their sprinklers. John also mentioned that the school had an 
older well within the area of the football field and that Enron also had two wells; one of which was 
used for irrigation, the other inactive. 

Bob Ablondi also discussed estimates for existing and fbture water needs for the Town of Bie Piney 
Numbers presented in the July 27, 1994 letter report include the existing (1994) demand anld hture 
(2024) demand at a low (0.5 percent) and high (4.0 percent) annual growth rates. The results 
showed that even at a low growth rate, a new supply well may be necessary to satisfy hture peak 
demands in accordance with minimum DEQ standards for reliability. 

Questions were raised by John Ball about the needed fire flow estimate of 2250 gallons per minute 
for two hours referenced in the letter report. John felt that this number was high and should be 
recalculated for 1994 conditions. John did indicate that the joint Big PineyMarbleton Fire 
Department did have the capacity to pump up to 2200 gallons per minute at Big Piney's elevation 
with their two trucks. The needed fire flow has a significant impact on water storage requirements 
and improvement costs and consequently should be carehlly evaluated. Bruce Brinkman also 
agreed that fire storage requirements seemed high and emphasized that any improvements would 
need to be designed to be made affordable for the residents of Big Piney. Bob Ablondi said he 
would provide a copy of the I.S.O. Guidelines to Bruce Brinkman which describes the needed fire 
flow calculation. Bruce suggested the possibility of phasing the storage tank and/or combining 
efforts for storage with the Town of Marbleton. Both John Ball and Don Pope felt that additional 
storage was necessary but believed that 150,000 to 200,000 gallons was more realistic. Bob Ablondi 
indicated that a range of alternative tank sizes would be presented in the final report along with an 
estimate of the cost per user. 

Considerable discussion took place regarding the parallel transmission line and WWDC grant 
eligibility. Bob Ablondi previously told John Ball that construction of a loop line from the Miller 
Addition to the tank site would not be eligible for WWDC funding. Bruce Brinkman indicated that 
he misunderstood a previous communication with Bob Ablondi and that this line would be eligible 
for fknding as well as any preliminary engineering to determine the proposed route. A rancher 
named Robert "Mike" Miller owns the lands in question and should be contacted regarding the 
proposed route and easements. John Ball mentioned that the Town had already purchased pipe to 
loop existing and dead end line when it was previously communicated that this line was not grant 
eligible. 

John Ball also indicated during the discussions that a parallel line running west from the storage tank 
site to the Milleg Heights Subdivision suggested in the letter report was not necessary. John 
indicated that this area could be served by Well No. 7 in an emergency and the additional line would 
be a waste of funds. Bob Ablondi indicated that this section of line would be grant eligible since 
it provided a connection from a supply well to the tank site. 

Discussions also took place regarding the size ofnew transmission lines. Bob Ablondi indicated that 
an 8-inch line had almost twice the capacity of a 6-inch line, and typically costs only a few more 
dollars per foot. Therefore, in most cases 8-inch lines should be the minimum size. Larger lines 
would only be required to maintain a minimum of a 20 psi residual pressure during fire flows. 



Transmission line replacement and installation recommendations will be supponed by flow anaiysis 
comparisons of alternatives to utilize existing town 4-inch and 6-inch water lines. 

Bob Tanner had to leave in the middle of the meeting. Bob Ablondi requested the Town of 
Marbleton to provide 1-inch diameter taps in the well casings for an access with the pressure 
transducer that will be used to measure drawdown during the pump tests. (Taps will apparently be 
required on Wells 1, 3 and 4.) Bob Tanner said that he would try to get this done before Bern 
Hinckley begins his testing during the week of September 6, 1994. Bob Tanner also indicated that 
he would make arrangements as necessary to allow individual wells to be taken out of service if 
necessary during the testing. 

Discussions returned to the proposed storage tank and fact that DEQ standards require a minimum 
volume consisting of the average day flow plus fire flow. For Big Piney, assuming a low 0.5 percent 
annual growth rate, this results in the need for a total of 485,000 gallons or an additional tank of 
about 400,000 gallons. Alternate sizes and phasing will be investigated in the final report to make 
costs more affordable. Bob Ablondi mentioned the possibility of a ground storage tank which would 
require pumping and standby power. Costs for this alternative would likely compare to an elevated 
tank and would be less reliable. 

Several tank sites were discussed in relation to lands owned by the Town. The existing site had 
additional space, good soils, and was topographically higher making it the preferred alternative. A 
second possibility included lands owned by the school district which were closer to the higher fire 
demands and commercial areas of Town. Concerns about the liability of placing a tank adjacent to 
a school was discussed versus the technical benefits. Land west of the school is owned by Ken Guio 
and has been historically priced very expensive. Other sites which included a park area on the east 
side of town and a vacant lot on the north side of State Highway 350 were discouraged from 
consideration by both John and Don because of conflicts with surrounding land uses, high 
groundwater, poor soil conditions, and liability concerns. 

Bob Ablondi spoke briefly about the work that was to take place during the week of September 6. 
As previously mentioned, Bern Hinckley had made arrangements to have a geophysical log made 
of Well No. 1 with an acoustic televiewer. The primary purpose was to provide information on the 
casing thickness and condition, and help determine if Well No. 1 was suitable for enlargement. A 
conventional drawdown test with a higher rate pump would also be performed. This would require 
that Well No. 1 was taken out of service for several days which, due to a drop in demand, appeared 
feasible to John and Don. It was also indicated that Bern would like to run some tests on Well No. 
7 pnrnanly to determine sediment production. The testing would need to be adapted to the fact that 
Well No. 7 was presently in continuous operation. 

Conventional pump tests would also be performed on the four principal Marbleton wells. The plan 
was to pump these wells with the existing installed equipment to determine their true production 
capacity. Data from these deeper wells would also help provide valuable information about the 
aquifer in Big Piney. The work would also include a more detailed analysis of the water needs in 
Marbleton as well as a computer network analysis of the two systems interconnected. 

Big Piney residential water rates include a minimum base rate of $10.00 per month, and an 
additional charge of $0.55 per 1000 gallons for monthly usage exceeding 3000 gallons. John Ball 



said Big Piney residents have complained about the current charges for water and therefore was very 
concerned about the potential for a significant increase. 

The meeting adjourned at approximately 3:30 P.M. Bob Ablondi and Matt Ostdiek visited the new 
well site by the high school; the existing storage tank site in consideration as a possible new tank 
site; and the four principal supply wells in Marbleton. 

Robert T. Ablondi 



BIG PINEY / MARBLETON LEVEL 11 WATER SUPPLY PROJECT 

RESULTS PRESENTATION MEETING MINUTES 
BIG PINEY / MARBLETON FIRE HALL 

OCTOBER 24,1994 
7:00 P.M. 

Meeting began at 7: 1 5 P.M. 

Bob Ablondi, Project Manager for Jorgensen Engineering and Land Surveying, P.C., began the 
meeting by introducing the people involved with the project. Bruce Brinkman is the Project 
Manager for the Wyoming Water Development Commission (WWDC). Bern Hinckley is the 
Project Geologist. Matt Ostdiek and Steve Wonacott are Project Engineers for Jorgensen 
Engineering and Land Surveying, P.C. 

Bob Ablondi presented some background information about the project. Jorgensen Engineering 
initially contracted with the WWDC to conduct a water system improvement feasibility study for 
the Town of Big Piney. The scope of the project was later expanded to include the Town of 
Marbleton. The water systems for each town were separately evaluated and recommendations were 
prepared to improve the service, efficiency, reliability, operation, maintenance, and water quality 
for each town. The study also investigated the advantages and disadvantages of linking the water 
systems. 

A major focus of the study involved the evaluation and investigation of the groundwater wells 
supplying both Big Piney and Marbleton. Project Geologist, Bern Hinckley, discussed the findings 
and conclusions of the groundwater study. Wells in the Big Piney/Marbleton area produce water 
fiom somewhat isolated sandstone lenses located at various depths. The aquifers flow fiom west 
to east. The aquifers likely recharge from surface flows located somewhere between the towns and 
the mountain ranges to the west. 

Big Piney Well No. 1 ranks as the best production well considering both towns. The well has good 
water quality and its shallow depth results in electricity savings over pumping from deeper wells. 
The well appears to be in the same aquifer as Big Piney Well No. 7. Big Piney Well No. 4 
apparently does not encounter this same aquifer. This aquifer may be an old meandering stream bed 
and it does not appear to extend to Marbleton. 

Marbleton wells are deep (approximately 400- 600 feet). The water quality decreases with the depth 
of the well. Marbleton's water has fairly high dissolved solids, sodium, and fluoride levels. 
Marbleton experiences fairly high power costs to pump water fiom the deep wells. 

The conclusions fiom the groundwater study indicate each town could successfblly construct new 
wells. A new well for Big Piney would likely be located near the water tank in the vicinity of Well 
No. 1. A new Marbleton well could likely be located about anywhere within the town. However, 
there is little chance of producing a shallower well or improving the water quality over the existing 
wells based upon the available information. 



The study concluded that water production should primarily be from the shallower wells with the 
best water quality. The deeper, poorer-quality wells should only be used to supplement water 
production during peak demand periods. With this in mind, it is clear that Marbleton would benefit 
from a link to Big Piney. Water is cheaper to produce fiom Big Piney's wells and has substantially 
better quality. 

Comments f?om the audience stated that Marbleton children are experiencing mottling in their teeth 
from the high fluoride levels. 

Bob Ablondi discussed the water system production rates for each town. Big Piney's peak demand 
is approximately 240 gpm and their pumping capacity is about 360 gpm. Marbleton's peak demand 
matches their pumping capacity, which indicates a new supply well is needed. 

Steve Wonacott presented aspects of the study dealing with population growth. The study utilized 
a 0.5% population growth, as recommended by the State and a higher population growth of 4.0% 
to bracket an estimate of future water needs. The Insurance Service Office (ISO) was contacted for 
fire rating information. Both town were evaluated in 1978 and each town received a rating of 8 on 
a scale from 1 to 10 where 10 is the worst rating. IS0 data indicated a peak fire flow of 2,250 gpm 
was required in portions of Big Piney and 1,000 gpm for Marbleton. 

To provide storage volume for a two hour fire flow duration plus the present average day water 
demand, Big Piney would require an additional 355,000 gallons and Marbleton would require 
190,000 gallons of additional storage. These numbers do not reflect additional storage volume 
required for future population growth. Marbleton's fire flow storage would likely increase to about 
2,000 gprn if the IS0 reevaluated their system. Both towns experience high per capita water demand 
rates, which causes the average day water demand storage to be proportionately high. The storage 
tank recommendations presented in the report reflect lower volumes in an effort to compromise 
between the cost of additional storage and conforming to present day DEQ design requirements. 
Combining the towns could result in a savings by eliminating the fire flow storage requirements for 
one town. 

Matt Ostdiek presented the results of a computerized pipe network analysis performed on each town. 
The focus of the analysis was to determine pipeline improvements to increase fire flows at specific 
areas of each town. 

Improvement alternatives for Big Piney focused on transmission pipeline upgrades fiom the storage 
tank and main well field eastward to the main part of town. New pipelines were identified to 
provide redundancy and improved fire flows for the Miller and Milleg Heights additions. The 
computer analysis identified the benefits of locating an additional storage tank near the eastern edge 
of Big Piney to increase fire flows. 

Improvement alternatives for Marbleton focused on improving fire flows to East Marbleton. 
Marbleton's storage tanks are located in West Marbleton and there are only two 6-inch water lines 
crossing the highway to East Marbleton. Water line upgrades and an additional highway crossing 



were identified to increase flows to East Marbleton. The computer analysis identified the benefits 
of locating an additional storage tank near East Marbleton to increase fire flows. 

Bob Ablondi presented improvement recommendations from the report. 

Big Piney improvement recommendations included new transmission lines and transmission line 
improvements, upgrades to Wells No. 1, 3, 6, and 7, a new water supply well, new control building, 
and a new 200,000-gallon storage tank. 

Marbleton improvement recommendations included new transmission lines, upgrades to the four 
existing wells to include chlorination facilities, a new well control system, a new supply well, and 
a new 200,000-gallon storage tank. 

Combining the water systems for each town would reduce the individual costs of storage facilities, 
supply wells, and control systems. Other advantages include improvements in water quality, system 
reliability and operation, power savings, and adaptability for future growth. Disadvantages include 
a more complicated control system, complications in billing methods, and the need for a long-term 
water sharing agreement. 

Bruce Brinkman stated that the WWDC deadline for an application is November 1, 1994. The 
improvement program would be presented to the commission on November 15, 1994. There are 
more requests to the WWDC than there are dollars available. The WWDC appropriates their funds 
based on need during the month of December. M e r  this process is complete, the WWDC prepares 
their funding request to the Wyoming Legislature. 

The WWDC wiU focus h d s  on programs that benefit the most people. They prefer regionalization 
and the associated savings in operation, maintenance, and testing costs. The WWDC supports 
combining the water systems for each town. WWDC will fund water supply, storage, and 
transmission facilities. WWDC will not fund treatment or distribution facilities. Bruce Brinkman 
mentioned that other agencies, including the Farm Loan Board, also offer grant/assistance programs 
that might be utilized. 

There was discussion regarding the fact that the two towns could not apply for the combined 
improvement package until a long term water sharing agreement was established. Bob Tanner, 
Mayor of Marbleton, stated Marbleton was not able to commit to any improvement funding 
packages at this time. Marbleton will likely consider proceeding with some improvements in about 
one year. Bruce Brinkman encouraged Big Piney to consider applying for improvements to the 
transmission lines at this time and pursuing the connection alternatives with Marbleton in a separate 
package next year. 

The meeting adjourned at about 9: 15 P.M. 

Matthew F. Ostdiek, P.E. 
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Bert Reinow 
Bob Tanner 
Ike Cowden 
Sue Lison 
Vicki Brown 
Don Pope 
Ron Davison 
Dianna Davison 
Paul T. Scherbel 
Bernard Holz 
Loren Smith 
Alice Griggs 
William G. ? 
Jill M. Hanson 
Bruce Brinkman 
Steve Wonacott 
Matt Ostdiek 
Bob Ablondi 
Bern Hinckley 



APPENDIX 2 

WATER TANK DETAILS 



B/G PINZY 100,000 GALLON 
WA TER STORAGE TANK 

EL E VA r!ON 
NO SCALE 

N0E: Newtions bused upon Bench Mark at base of tank set by 
S u m p r  Scherbd and drawing by tonk f~bricofor Hommond 
Iron Works of Worren; Pa. 
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MARBLETON 200,000 GALLON 
WATER STORAGE TANK 

Ventilation Hot 

T.O.C. Elev. 6876 

Valve Pit 
Center Pier and 

EL E VA VON 
NO SCALE 

NO E Nevot/ons based upon USCS Bench Mark (6820) 1916 = 6820.79 
and Town of Marbleton Bench Mark = 6867.43. 
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Reproduced from the  Wyoming Climate Atlas, by Brooks E. Martner, by permission of 
the Nebraska Press. No additional copies may b e  reproduced without permission. 
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