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I. INTRODUCTION 

A 1000 gpm test of an exploratory hole, funded by the 1990 
Legislature, documented a prolific aquifer of high quality 
water. When the well capacity was found to exceed the needs 
of the Ridgewater area, the city of Douglas became interested 
in surplus flows. Accordingly, the Phase III Level II Water 
Development Feasibility Report incorporates Douglas into this 
Water Development Project. 

The Level II Report evaluates ground water supply and water 
quality and recommends a cost effective water conveyance 
system for the city of Douglas and the Ridgewater Improvement 
and Service District. 

The project sponsor encompasses the Ridgewater No. 1 and No. 
3 subdivisions containing 114 lots. This I & S District is 
located about two miles southwest of Douglas, Wyoming. 

II. EXISTING WATER SYSTEMS - DOUGLAS AND RIDGEWATER 

city of Douglas 

The Douglas water system consists of the Boxelder Spring, an 
eighteen mile raw water transmission line, a 2.5 MGD treatment 
plant, seven million gallons of storage capacity, a 
distribution network, and numerous pumps and appurtenances. 

Boxelder Spring, producing between 1.1 and 1.6 million gallons 
per day, is the City's primary water supply. This water flows 
by gravity to the water treatment plant where it is 
chlorinated and pumped into the City system. When water 
consumption exceeds flows received from the Spring, usually 
about May 15, the water treatment plant begins diverting from 
the North Platte River. The plant produces potable water for 
about $0.60 per thousand gallons. 

Ridgewater District 

Two of four wells pumping from the White River formation are 
considered the primary sources of supply for the District. 
These aquifers are considered reliable for the immediate 
future but their productivity could ultimately diminish. 
Based on water consumption records, a peak day water 
consumption rate of 184 gallons per person was selected for 
project planning purposes. The District presently charges $15 
per month plus $2.25 per thousand gallons consumed, the 
average household cost is $25 per month. 
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xxx. RXDGEWATER WELL 

Well Construction 

Due to difficulties maintaining drilling fluid circulation, 
casing was installed to a depth of 471 feet at the top of the 
Casper Formation. Drilling, begun on May 28, 1990, 
encountered uhedral, clear calcite crystals indicating 
abundant fractures in the formation. At 588 feet of depth 
water production had increased to 300 - 500 gpm. 

A second major water producing zone was encountered at 1163 
feet and the abundance of water overcame the capacity of the 
air compressors to maintain fluid return from the bore hole. 
Drilling ceased after two additional feet of penetration since 
continuing would have required additional specialized drilling 
equipment and significant cost increases. 

After a step test, the longer duration constant rate discharge 
test began on August 9, 1990 and pumped 1000 GPM for seven 
days. About thirty seconds after pumping began, draw down in 
the well stabilized at approximately 22 feet, indicating that 
the cone of depression had intersected at an apparent positive 
recharge boundary. After pumping ceased, the water level 
recovered in about ninety seconds. 

Water Quality 

Water quality samples were analyzed for twenty-seven inorganic 
parameters, seventeen organic chemicals, total coliform 
bacteria, twelve metals, and five radiological elements. 
Concentrations of all the constituents are within applicable 
standards. Ground water is of a calcium magnesium bicarbonate 
type with about 300 mg/L total dissolved solids. Hardness and 
bicarbonates are about 210 mg/L. with a pH slightly under 
8.0, the water is neutral on a corrosi vi ty index and the 
temperature was 73°F in the well. 

Potential Conflicts with other Water Rights 

From the inception of this Level II study, the Ridgewater 
project team has been alert for potential injury to existing 
ground or surface water resources in the event of a successful 
Ridgewater well. A thorough review of the geological 
literature was followed by an extensive field investigation of 
the formations in the Ridgewater-Sheep Mountain area. 

Two existing springs in· Sheep Mountain and the Jackalope 
Plunge warm springs about five miles southeast of the well 
were measured over an extended period. The WWDC began 
monitoring flows and water quality at the Sheep Mountain 
Springs and at the Jackalope Plunge several months prior to 
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drilling. This program discovered no interdependent 
relationship of flows among the three springs or the 
Ridgewater well as a result of pump testing. 

concentrations of chemical constituents differ widely between 
the Jackalope Plunge and the Ridgewater well. For instance, 
total dissolved solids of 599 mg/l at the Plunge is nearly 
double the level in the Ridgewater well. Similarly, Plunge 
water is about 10°F warmer, has 50% more hardness, calcium, 
and potassium, three times the sodium and sulfates, and five 
times the concentration of chlorides. The sUbstantial 
differences in water quality are not surprising in view of a 
geologic uplift in the Casper formation separating the 
Jackalope Plunge from the Ridgewater well. 

Major-ion Chemistry Data, Ridgewater No. 1 Test Well 
And Jackalope Plunge Warm spring 

Major-ion 
Chemistry 

TDS 
Hardness 
Alkalinity 
pH (Std. units) 
Calcium 
Magnesium 
Sodium 
Potassium 
Bicarbonate 
Sulfate 
Chloride 

Ridgewater No. 1 
Test Well 

(8-14-90) 
(mg/L) (%meg/L) 

322 
220 
174 
7.8 

54 
21 
26 

5.1 
212 

83 
11 

24.20 
15.10 
9.60 
1.10 

31.90 
15.40 

2.70 

Jackalope Plunge 
Warm Spring 

(7-27-90) 
(mg/L) (%meg/L) 

599 
311 
156 
7.08 
86.4 
23.2 
81.9 
8.5 

191 
242 
60.2 

21.70 
9.30 

17.30 
1.70 

15.70 
25.80 
8.50 

The pilot hole drilled through numerous hard impermeable 
materials overlying the Casper formation. The absence of 
water in these materials contributed to the recurring problem 
of maintaining proper circulation of drilling fluids. The 
lithologic description shows claystones and siltstones 
dominating the first 100 feet of depth, followed by 100 feet 
of the Chugwater sandstones, limestones, and cemented mud and 
silt. The Goose Egg Formation between 210 feet and 410 feet 
presented interbedded shales, gypsum, siltstones, and 
limestones above 60 feet of the Opeche Shale Member. 

The top of the Casper Formation, contacted at 471 feet, 
produced much of the slowest drilling through a series of well 
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cemented sandstone beds interspersed with dense limestone 
layers until evidence of some porosity began appearing at 
around 800 feet. Thereafter, interbedded limestones, 
dolomites, and sandstones produced calcite crystals, 
indicators of sizable fractures, but little water. Between 
1143 and 1147 feet drilling became much slower, and the rig 
began chattering, indicating possible fractures. The hole 
began making much more water at 1140 feet, an estimated 425-
600 gpm. A hard limestone encountered at 1160 feet was 
causing difficult drilling at 1164 feet, and fluid circulation 
was irretrievably lost at 1165 feet in contact with a pink-red 
fine grained sandstone. 

The numerous well cemented limestones and sandstones 
encountered above and in the upper 300 feet of the Casper 
Formation, plus 300 feet more of somewhat porous rock, had 
prevented water under 800 feet of pressure head from 
percolating above a depth of 1140 feet. This is strong 
evidence that massive geologic structures hydraulically 
separate the Casper aquifer from all other existing wells. 

Additionally, the Ridgewater well water is at least 10°F 
warmer than normal at that depth. This means that the ground 
water source is deeper, perhaps more than 1000 feet deeper 
than the Casper aquifer. 

IV. PROJECT CONCEPT 

The City of Douglas would own, operate, and maintain the new 
system delivering 1200 GPM of treated water to the City 
distribution system including the Ridgewater District. The 
new water supply is sufficient to serve other rural residents 
within the proposed Ridgewater service area should they form 
new improvement districts and negotiate terms of water service 
with the city. Project elements are a 250 horsepower 
submersible pump, a 12" raw water transmission pipe from the 
well to a new 500,000 gallon storage tank, and a 12" diameter 
potable transmission line to the City distribution system. A 
control building adjacent to the storage reservoir would house 
a gas chlorination system, controls, and telemetry equipment 
to convey operating data to the city utility department. The 
submersible pump would operate automatically to maintain 
stored water to selected levels. 

The tank site, a hill south of Chalk Butte Road at an 
elevation of 5140 feet, provides optimum pressures for rural 
residents and is sufficient to deliver high flow rates to the 
City distribution network. An automatic modulating valve 
controlled by water levels in the city storage tanks would 
control flow rates into the Douglas system. The valve 
location near the intersection of Chalk Buttes and Esterbrook 
Roads offers convenient access and proximity to electricity. 
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since the Boxelder Spring provides an adequate water supply 
during winter months, the city will likely pump water to 
Ridgewater from its distribution network instead of operating 
the submersible pump. The booster pump system housed with the 
modulating valve would operate automatically to maintain 
proper storage in the 500,000 gallon Ridgewater tank. 

IV. PROJECT FINANCING 

Anticipated funding sources for the 1. 6 million dollar proj ect 
are: 

o 

o 

A 67% grant from the Wyoming Water Development 
Commission 

A 40 year loan at 4% interest for the remaining 1/3 
of the initial cost. 

The city's ability to repay the loan and successfully operate 
and maintain the new system appears excellent. The new 
Ridgewater well will produce potable water for $.25 per 
thousand gallons. Well production of nearly 1.5 MGD will 
allow the City's water plant treating North Platte River water 
to remain idle except during the hottest summer days. By 
using 250 million gallons from the well instead of the plant 
during six summer months, the city will save about $88,000 per 
year. 

Higher water quality compared with the North Platte River is 
another benefit of the well. The well also offers a second 
primary water source, valuable water supply redundancy 
considering the possibility of spring water contamination or 
failure of the 18 mile pipeline. A 

The City also receives financial assistance from Ridgewater 
residents in the form of water sales at in-City rates. This 
provision, among others, is in a recently signed agreement 
between the city and the Ridgewater District. 

The Ridgewater District benefits from city service that 
improves the District's long-term water supply, provides 
greater storage capacity for fire protection, and 
substantially lowers operating and maintenance expenses within 
the District. 

VI. RECOMMENDATION 

City ownership of the new Ridgewater well, storage tank, 
pipelines and appurtenances is recommended with Ridgewater 
purchasing water service in accordance with the signed 
agreement between the two parties. 
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Item 
No. 

I 

1 
2 
3 

II 

1 
2 
3 
4 
5 
6 
7 
8 
9 

III 

1 

2 
3 
4 
5 
6 
7 

Douglas system 
capital Expenditures 

11-14-91 

Description Quantity 

RAW WATER PIPE 

12" PVC 12,800 
Air Relief Valve 1 
Easement ($100/Ac) 1 
Subtotal 

WELL COMPLETION 

Access Road 5,000 
Power Line 
Transformer Panel 1 
250 HP Pump(Submers) 1 
Discharge 8" Pipe 450 
Pump Wire 450 
Pitless Adaptor 1 
Service Pipe lS0 
Chlorination System 1 
Subtotal 

POTABLE WATER SYSTEM 

Storage Reservoir 
(500,000) gallons) 1 

Treatment & Controls 1 
12" PVC 14,600 
Flow Valve-modulating 1 
Booster Pump System 1 
Bore 200 
Pipe Fittings 1 
Subtotal 

Construction Component Total 
Ridgewater Well 
Easement Acquisition 
Final Design & Plans 
Construction Cost Subtotal 
Engineering Costs (10%) 
Subtotal 
Contingency (15%) 

Project Cost TOTAL 

unit 

LF 
EA 
EA 

LF 
LS 
EA 
EA 
LF 
LF 
EA 
LF 
EA 

EA 
EA 
LF 
EA 
EA 
LF 
LS 

unit 
Cost 

16.00 

4.00 

15.00 
6.00 

10.00 

lS.00 

150.00 

TOTAL 

204,000 
3,000 

900 
207,900 

20,000 
126,000 

15,000 
25,000 

6,800 
2,700 

10,000 
1,800 

15,000 
222,300 

150,000 
40,000 

262,800 
20,000 
45,000 
30,000 
30,000 

577,SOO 

l,OOS,OOO 
157,700 

34,800 
110,000 

1,310,500 
100,800 

1,411,300 
166,400 

1,577,700 
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