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WARRANTY DEED 

For Value Received 

Lewis C. Rice and SamanthaR Rice, husband and wife, also shown of record as Lewis Rice and 
Samantba Rice, husband and wife 

Hminafter called the Grantor, hcreby grants, bargains, sells and conveys unto 

City of Richfield 
Address: PO Box 97, Rlchfield, ID 83349 

Hereinafter called the Grantee, the following described premises situated in Mneoln County, Idaho, to-wit: 

PARCEL 1: 

Lots 1 and 2 in Block 12, Rlchileld Townsite, Lincoln County, Idaho, as the same is platted in the oMcial plat 
thereof, now of record In the office of the Recorder of said County. 

PARCEL 2: 

Lob 3 and 4 in Block 12, Richflcld Townsite, Lincoln County, Idaho, as the same Is platted In the oMclal plat 
thereof, now of record in the omce of the County Recorder of said County. 

SUBJECT TO: 

All reservations in patents or deeds in the chain of title. 

Taxes subsequent to the year 2008, which are not yet due or payable. 

Assessments levied or to be levfed by the City of Richfield. 

Right of Way given by Dora J. Kirkpatrick and E.J. KirkpaMck, wife and hueband, to the State ofIdaho, dated 
June 30,1950, recorded August 25,1950 in Book 42 Page 518 as Instrument Number 95431, Lincoln County 
records, granting a right of way for public hlghway over and across a portion of the above described property. 
There is also granted an easement adjacent to the highway right of way for relocation of all irrigation and 
drainage ditches and structures and such surface dltches as may be necessary to the proper construction of the 
highway. Grantors further agree that no advertisingor other signs will beerected withoutthe written consent 
of the Commissioner of Highways. Official Minutes given by State of Idaho removing 6.35 miles of higbway 
from the State Highway system recorded August 5,1996, as Instrument Number 161 196, records of Lincoln 
County, Idaho. 

TO HAVE AND TO HOLD. the said premises, with their appurtenances unto the said a n n t a  and to the successors heirs and assigns of 
the Grantee forever. The Grantor docs hereby covenant to and with the said Gnmtce, that the Omtor  is the ownu in fee simple of raid 
premises; that they m fh fhm all imumb.racer except u above ducribed md that Onntor will w a m t  md &fad the urns ltom dl 
lawful claims whatroevn. 
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Dated: Doeember 1,2008 

STATE OF IDAHO 1 
) ss. 

COUNTYOF~\,B& ) 

On this day of December, 2008, before me, the undersigned, a Notary Public in and for said State, personally 
appeared LewIs C. Rice and Samantha R Rice, know or identified to me to be the persons whose names are 
subscribed to the within instrument, and acknowledged to me that they executed the same. 
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CHAPTER 1 : INTRODUCTION 



1 .I PURPOSE AND NEED OF STUDY 
The City of Richfield owns and operates a water supply, storage, and distribution system that 
serves the area in  and around the City boundaries. The City is concerned about the ability of 
the system to meet the current and projected future demands. The City authorized J-U-B 
ENGINEERS, Inc. to develop this Water System Master Plan to evaluate the condition and 
capacity of the existing water supply, storage, and distribution system. 

The Master Plan will include an investigation of the improvements necessary to provide a safe 
and reliable water supply that meets the residential, irrigation, industrial, and fire protection 
needs of the community and remains in compliance with the current and future regulations. 
The Master Plan will provide the City with the information necessary to make sound decisions 
regarding improvements to the existing water system, and the ability to assess the impacts of 
the planned future improvements. The Master Plan i s  based on a 20 year planning period 
from 2008 to 2028. 

1.2 REPORT ORGANIZATION 
The report i s  organized into seven chapters, including: 

Chapter 1 - Introduction 
Chapter 2 - Existing Conditions and Facil.ities 
Chapter 3 - Evaluation of Existing Facilities 
Chapter 4 - Future Conditions 
Chapter 5 - Evaluation of Existing Facilities at Future Conditions 
Chapter 6 - Development and Screening of Alternatives 
Chapter 7 - Selected Plan Description and Implementation 

A further breakdown on the organization of the Master Plan i s  provided in the Table of 
Contents, Appendices, List of Tables and List of Figures. 

1.3 COST ESTIMATES 
The opinions of probable capital and operation and maintenance costs presented in this 
report do not include: 

Legal costs 
Funding application and administration 
Inflation 
Audits and publications 
Interim construction financing 

If  the City elects to  proceed with the recommended improvements, each of these cost 
elements should be considered in further detail and poss,ibly added to the costs presented in  
this report. The cost estimates contained in  this report are in 2008 dollars and may need to  
be inflated i f  implementation of the recommended improvements is delayed. The costs of 
most construction materials have increased dramatically in the past few months. Our 
understanding i s  that these costs wil l continue to increase in  the near future. This volatility 
in the market and pricing of construction materials makes estimating future construction 
costs difficult. 
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CHAPTER 2: EXISTING CONDITIONS AND FACILITIES 



2.0 EXISTING CONDITIONS AND FACILITIES 

2.1 PLANNING AREA IDENTIFICATION 
The City of Richfield i s  located in  south central Idaho i n  the north central section of Lincoln 
County (see Figure 2-1). The City falls within Sections 23, 24, 25, and 26 of Township 4 
South, Range 19 East, B.M. The City i s  situated approximately 19 miles northeast of Shoshone 
and approximately 12 miles north-northeast of the City of Dietrich. The City i s  located along 
U.S. Highway 93/26 in a predominantly agricultural region. 

This Water System Master Plan i s  based on a specific Planning Area which represents a 
geographical area and population which the City can reasonably be expected to serve within a 
20 year design period from 2008 to 2028. Sufficient land should be included in  the Planning 
Area to accommodate all forecasted residential, commercial and industrial growth, and allow 
some flexibility in future development of the community. 

Figure 2-2 shows the Planning Area and existing corporate limits for the City of Richfield. A 
number of factors were considered in delineating the geographical boundary of the Planning 
Area, including recent developmental patterns, location of existing water system facilities, 
expandability of the existing water system, land use designations, topography of the area and 
discussions with City persol-~nel regarding areas of anticipated growth. At this time, it 
appears that a majority of future growth will take place within the present City limits and in 
areas adjacent to the City. 

2.2 EXISTING WATER SYSTEM FACILITIES 
The current water system in Richfield consists of three supply wells, a disinfection system for 
one of the wells, a 60,000 gallon storage tank, and a distribution network of varied sizes and 
materials of water mains. A schematic of the water system components is shown in  Figure 2- 
3. There are 220 residential connections, 6 commercial connections, and 1 industrial 
connection in  the planning area. 

2.2.1 Supply Wells 
Water i s  supplied to the City of Richfield via three groundwater wells (see Figure 2-4). Of the 
three wells currently used by the City, only two, Wells #1 and #3, are used under normal 
conditions for supplying domestic water. The third well, Well #2, i s  used on an intermittent 
basis during high demands and emergency situations. The pumping capacity o f  the three 
wells combined i s  approximately 1160 gpm. Each well i s  controlled from the individual 
pump houses. Table 2-1 summarizes general information about each of the wells. 

2.2.1.1 Well #I 
Well #1 i s  located in a pump house near the center of town along Latah Avenue. There is not 
a well log for this well because it was installed in  the early 1900's. Layne Pumps installed a 
new 50 horsepower (hp) well pump in January 2006. The pump was designed to produce 
approximately 300 gallons per minute (gpm) at 506 feet of head (see "50 HP Turbine" pump 
curve in Appendix B). 

According to Layne Pumps, the well consists of a 10 inch diameter hole that extends to a 
depth of approximately 490 feet (refer to "Pump Estimate and Order" Appendix B). The 
static water level in the well i s  approximately 355 feet below ground surface (bgs). 
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Motor Location 

L- ------ ------ - - ---A) 
1 As reported by Layne Pumps, Twin Falls ID. 
2 From well driller's log, Appendix A. 
3 As reported by PurnpTech, Idaho Falls, ID. 

There i s  currently no disinfection for the water pumped from Well #l.  The water is pumped 
directly into the distribution system via a 6 inch diameter pipe. During normal operation, 
Well #I  i s  used in conjunction with Well #3 to maintain water levels in the storage tank and 
satisfy the regular demands. An in-line propeller type flow meter is used to monitor the flow 
from Well # l  prior to discharge to the distribution system. 

#I 

, #2 

#3 

2.2.1.2 Well #2 
Well #2 is located in a pump house along Third Street next to  the railroad tracks. There is not 
a well log for this well; according to City personnel the well was an old railroad well built in 
the late 1800's or early 1900's. Layne Pumps installed a 25 hp submersible pump in Well #2 i n  
January 1997. The pump was designed to produce approximately 160 gpm at 480 feet of head 
(see "Goulds Pumps - Model 8RAHC" pump curve in Appendix B). 
According to Layne Pumps, the well consists of a 10 inch diameter hole that extends to a 
depth of approximately 410 feet (refer to "Layne Pumps - Pump Estimate and Order", 
Appendix A). The static water level in the well is approximately 335 feet (bgs). 

10' 

12' 

I 

490' 

410' 

422' 

There i s  currently no disinfection for the water pumped from Well #2. The water i s  pumped 
directly into the distribution system via a 4 inch diameter cast iron pipe. During normal 
operation, Well #2 is not used. Well #2 i s  used on an intermittent basis for fire suppression 
and for backup when either of the other wells i s  offline. An in-line propeller type flow meter 
is used to monitor the flow from Well #2 prior to discharge to the distribution system. 

2.2.1.3 Well #3 
Well #3 serves as the City's primary water supply well. I t  is located in the southwest portion 
of town in  a pump house along Oneida Avenue, north of the railroad tracks. This well was 
drilled in 1989 by Eaton Drilling (see well driller's log in Appendix A). The well consists of a 
16 inch diameter hole from 0 to 180 feet below ground surface (bgs) and a 12 inch diameter 
hole from 180 to 422 feet bgs. A 12 inch diameter steel casing was installed from 0 to 180 
feet bgs. The static water level in the well is approximately 322 feet bgs. 

50 hp Water 
Lube' 

25 hp 
~ubmersible' 

100 hp Water 
Lube2 

The well is equipped with a 100 hp well pump that was installed in 1990. The pump was 
designed to produce approximately 700 gpm at 500 feet of head (see "1ORH Series 11 10 
Vertiline Pump" pump curve in Appendix B). 

380~  

360' 
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7003 
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Water from Well #3 i s  disinfected within the pump house and then discharged through an 8 
inch diameter line directly into the distribution system. An in-line propeller type flow meter 
i s  located on the 8 inch discharge line to monitor flows from Well #3 prior to discharging to 
the distribution system. 

2.2.2 Storage Tank 
The City currently has a 60,000 gallon elevated storage tank located i n  the City Park. The 
steel, epoxy paint-lined tank was originally installed in  1909 and i s  approximately 80 feet tall. 
The dimensions of the tank are unknown. The tank i s  equipped with a lockable hatch, 
screened vents, and a drain. Currently, the storage tank does not have any significant leaks 
or other structural concerns; it is maintained with new paint and new welds as needed, 
approximately every 5 to 7 years. The tank was supplied by Chicago Bridge and Iron, and i s  
used for fire protection, flow equalization during peak demand periods, and emergency 
storage. It i s  the City's desire to cease use of this tank due to the high cost and frequency of 
maintenance. 

2.2.3 Disinfection Facilities 
Well #3 i s  the only well that has a disinfection system. The system i s  Located in the pump 
house of Well #3 and was installed at the time the pump house was built. I t  consists of a 
diaphragm metering pump, tubing, and valves. The disinfectant i s  Clorox bleach liquid. The 
system i s  used periodically when there is  a large decrease in water quality. The dose supplied 
by the metering pump i s  manually adjusted by operating personnel. Since there is no 
metering provided for the system; the desired dose is achieved by manually measuring the 
chlorine concentration using a chlorimeter. Contact time i s  provided within the distribution 
system. 

2.2.4 Distribution System 
The distribution system i s  operated under one pressure zone and i s  comprised of over 7 miles 
of water mains. The water mains range in size from 0.75 to 10 inches, and are primarily 
constructed of galvanized steel or cast iron. Figure 2-3 shows the current distribution system. 
Table 2-2 summarizes the estimated Length and percentage of each size water main in the 
distribution system. 

As shown in  the table, nearly 80% of the current distribution system i s  comprised of 4 inch 
mains or smaller. Pipes of this size typically do not have the capacity to  provide adequate 
fire flows. In addition, many of these mains were installed 40 to 50 years ago, most likely 
resulting in the build-up of solids over time, which further restricts flow capacity. 

Table 2-2. Distribution System Summary 

Pipe Diameter (inches) 

52 
3 
4 
6 
8 

Percent of Distribution System (%) 

44.3% 
8.1 % 
27.4% 
15.4% 
0.2% 

Estimated Length 

4.6% 
100% -- 

Feet 
16524 
3017 
1021 1 
5762 

8 1 
10 1720 

Total 1 37315 

Miles 
3.1 
0.6 
1.9 
1.1 
0.0 
0.3 
7.1 



The distribution system i s  currently metered at the individual service locations in addition to 
being metered at the sources. A metered system allows for a comparison of total water 
amount pumped into the system to total water amount used by the consumers. 

2.2.5 Control System 
The current control system consists of the operational controls at each individual well i n  the 
water system. These controls are located in  the well house of each respective well. Well #I 
and Well #2 both use mercury switches located at the wells to determine system pressures, 
which will activate the wells according to the designated settings. Well #3 is governed by a 
pressure switch on the bottom of the storage tank. 

2.2.6 Auxiliary Power 
Currently Well #1 i s  the only well that has auxiliary power. A 150 hp manually operated 
generator is set up for use in  case of an emergency or power outage. The other two wells are 
without auxiliary power. If the power transmission were to be disrupted, the majority of the 
water supply wou1.d be cut off and wou1.d necessitate that Glanbia be shutdown. Backup 
power options are discussed i n  Section 6.6. 

2.3 WATER DEMAND 
-- 

As previously discussed, the water supply from the three existing wells i s  currently measured 
using meters at each well. Monthly flow monitoring data was provided by the City over a 
seven-year monitoring period from January 2002 through August 2008. Figure 2-5 shows the 
total volume of water pumped on an annual basis. The figure indicates that there i s  an 
apparent trend of increased water demand. 

Figures 2-6 and 2-7 illustrate the monthly fluctuations in water demand in terms of total 
volume (niillion gallons) and flow rate (gallons per minute), respectively. As shown in the 
figures, there is a seasonal fluctuation in the water demand during the year. This fluctuation 
i s  primarily in response to irrigation practices within the community since the wells supply 
residential (i.e., bathing, cooking, sanitary wastes, washing, etc.), industrial (Glanbia), and 
irrigation water through its potable water system. Typically, demand peaks during the 
summer months (i.e., April through October) when irrigation occurs more frequently. 
Demand is normally lowest during the winter months when irrigation is minimal. 

In addition to the seasonal fluctuations, water demand may vary over the course of a typical 
day in response to the community's daily routine. As such, more detailed water demand data 
i s  generally required to analyze a water system. For example, it i s  prudent to use the 
maximum day demand when evaluating the amount of sustainable water supply required from 
the wells. Also, the peak hour demand is typically used in estimating storage requirements 
and distribution line capacities. At the frequency that the City measures and records flow 
data, the factors required for analysis (i.e., maximum day demand and peak hour demand) 
are not readily apparent and must be estimated using sound engineering judgment. 









Average Day Demand - This value represents the annual average daily demand over the 
course of an entire year. It was estimated by calculating the average of the monthly flow 
data over the 7-year monitoring period from 2002 through 2008. 

Maximum Day Demand - This value represents the demand that exists i f  the maximum 
volume of water used during any one day in the year i s  applied uniformly at a 24-hour rate. 
The maximum day demand will most likely occur during the summer months when irrigation 
demand i s  the highest. 

Peak Hour Demand - This value represents the highest hourly demand exerted at any given 
time during the year. 

2.3.1 Domestic Demand 
The domestic demand consists of all potable water that i s  not used by Glanbia. Figures 2-8 
and 2-9 illustrate the average domestic demand on an monthly basis in  terms of total volume 
(million gallons) and flow rate (gallons per minute), respectively, for the seven year 
monitoring period. The months where no data i s  shown resulted from meter discrepancies 
that resulted in  negative readings. As shown in the figures, the demand fluctuates with the 
seasons as previously discussed. However, there appears to be a spike in domestic water use 
every December or January; the cause of this irregularity during the winter i s  unknown. Also, 
due to some discrepancies in the data, several months' data were not .included in the 
analysis. 

Based on the Literature and experience with other communities in  southern Idaho, the 
maximum day demand was estimated by multiplying the average day demand by 2.5. A ratio 
of peak hour flow to maximum day demand of 1.5 is typical for southern Idaho, and was used 
to  approximate the City's peak hour demand. Table 2-3 summarizes the domestic water 
demands from the City's water system under existing conditions. 

2.3.2 Industrial Demand 
The industrial demand consists of all potable water that i s  used by Glanbia. Figures 2-10 and 
2-1 1 illustrate the average industrial demand on an monthly basis in terms of total volume 
(million gallons) and flow rate (gallons per minute), respectively, for the four year monitoring 
period. As shown in  the figures the demand stays fairly consistent with a gradual upward 
trend. There does not seem to be any seasonal patterns or fluctuations. Also, due to some 
irregular plant operations, July 2004 to February 2005, the demand jumped abruptly. These 
months were disregarded when determining the demand trend for Glanbia. 

For a conservative estimate, the maximum day demand was established by multiplying the 
average day demand by 1.9. A ratio of peak hour flow to maximum day demand of 1.5 was 
used to approximate Glanbia's peak hour demand. Table 2-3 summarizes the industrial water 
demands from the City's water system under existing conditions. 

2.3.3 Per Capita Demand 
At the current population of 430, the average day per-capita demand for domestic use only i s  
approximately 362 gallons per-capita per day (gpcd) as shown in Table 2-3. Based on 
empirical flow monitoring data from several other communities in southern Idaho, the 
average day per-capita demand ranges from approximately 233 to 486 gpcd, with an average 
of 375 gpcd. As such, the demand data from the City of Richfield appears to be consistent 
with these values. 




























































































































































































































































































