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Executive Summary

Several small communities in western Kansas along the Arkansas River Valley
have reported difficulties providing municipal water demands due to their existing
water supply quality and/or quantity. The existing water supplies in the area
consist of bedrock aquifers and the Ogallala Aquifer. Many unknowns still exist
with the bedrock aquifers and difficulties providing clean and reliable drinking
water have been reported. The Ogallala aquifer has degraded water quality due to
the influence of the Arkansas River.

The water quality issues that the study area is experiencing are sophisticated with
several U. S. Environmental Protection Agency (EPA) primary and secondary
maximum contaminant level violations.

The Bureau of Reclamation’s Oklahoma-Texas Area Office in cooperation with
the Kansas Water Office, and Southwest Kansas Groundwater Management
District #3, and with assistance from Wichita State University Environmental
Finance Center and Kansas Department of Health and Environment prepared this
Viability Analysis (Analysis) of municipal water supply alternatives for the study
area. The Analysis documents the water quality and quantity concerns for the
small communities in Hamilton, Kearny, and Finney Counties that are west of
Garden City, as shown in Figure ES-1. The purpose of this Analysis is to make a
cursory evaluation of the potential costs, benefits, and impacts of proposed
alternatives for each of the communities in the study area and make a comparison
of these alternatives relative to one another. It also includes projected future
demands, potential sources of water, water treatment alternatives, and an
evaluation of potential alternatives.

Kansas Water Office developed the estimated 2050 water demand projections for
the communities in the study area. Kansas Water Office utilized a conservative
method, assuming a one percent increase in population growth. These projections
indicate varying rates of modest increases though out the study area. Syracuse
and Holcomb were identified to have insufficient water rights to meet their
projected 2050 demands.
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Figure ES-1. Cities and groundwater resources in the Study Area.

With communities facing water quantity and quality issues, the State of Kansas
views the development of regional public water supply systems as a key state
strategy for ensuring that small systems attain and maintain technical, financial
and managerial capacity. The Kansas Legislature has enacted various pieces of
legislation to encourage local government units to cooperate for their mutual
benefit. This opportunity was explored through this analysis by evaluating how
communities could share infrastructure and/or operation and maintenance (O&M)

resources in the study area.

The list below describes the water supply alternatives evaluated as part of this

Analysis.

Arkansas River/Alluvium: The Arkansas River/Alluvium is experiencing
water quality issues and is closed to further appropriations and was not

considered further.

Ogallala Aquifer: Most of the wells in northeastern Hamilton, Kearny, and
Finney Counties obtain water from the Ogallala formation. The Ogallala is
primarily recharged from precipitation. Where the Ogallala underlies and is
hydraulically connected to the alluvial aquifer, downward migration of
alluvial groundwater provides additional recharge. Groundwater levels have
declined in southwest Kansas due to decreased recharge from the Arkansas
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River and pumping from the aquifer. Municipal groundwater supplies from
the Ogallala have been impacted by salinity and nitrate contamination. In
areas of Kearny and Finney Counties where irrigation canals are present, canal
seepage can provide a substantial amount of additional recharge.

Dakota Aquifer: The Dakota aquifer lies beneath the High Plains aquifer
throughout the study area. Water from the Dakota may exceed the
recommended concentration of total-dissolved solids, chloride, sulfate,
fluoride, nitrates, iron, manganese, and selenium. The water quality of the
Dakota is also characterized by high gross alpha particles, iron and combined
radium 226 and 228.

Paleo Aquifer: The Paleo aquifer in western Hamilton County is an aquifer
located in the paleo era Arkansas River channel. Monitoring wells are located
in the alluvium and the Paleo Aquifer south of the Arkansas River and at
Colorado-Kansas State line to record elevation and specific conductance. This
information indicates that this source is or at least partially separated from the
Arkansas River alluvium. The information on these wells are at: Monitoring well

in the Alluvium at Colorado-Kansas Stateline, 0.5 miles south of the Arkansas River and,
Monitoring well in the Paleo Aquifer at the Colorado-Kansas Stateline, 2.0 miles south of the

Arkansas River.

Purchased Supplies: Other alternatives which were considered included the
purchase of treated water from two public water providers within the study
area (City of Lakin and Wheatland Water) that may have excess treatment
capacity and water rights.

Alternatives were formulated based on their ability to meet the planning
objectives of providing water, meeting public drinking standards and the
estimated 2050 water demand of the communities.

The major considerations or concepts explored in the development of the
alternatives were:

e Individual advanced water treatment for each community.

e Importation of high quality water that requires minimal water treatment.
The two options for importation are the Paleo Aquifer and Ogallala
Aquifer from a location not influenced by the Arkansas River.

e Development of a Regional Authority to construct, operate, and maintain
the individual treatment systems of the locally impaired sources. For the
purpose of this report, it was assumed that a 40% reduction in the
operation and maintenance (O&M) of the facilities could be realized from
the Regional Authority.

e Development of a Regional Authority to construct, operate, and maintain
the infrastructure required for the importation of fresh water.


http://waterdata.usgs.gov/nwis/uv?site_no=380117102023801
http://waterdata.usgs.gov/nwis/uv?site_no=380117102023801
http://waterdata.usgs.gov/nwis/uv?site_no=375936102023901
http://waterdata.usgs.gov/nwis/uv?site_no=375936102023901

e Purchase and conveyance of treated water from other public water
providers.

Alternatives were evaluated and ranked with regard to specific screening criteria
related to Effectiveness, Efficiency, Acceptability, and Completeness. The
purpose of this viability analysis is to (1) formulate and evaluate, using
preliminary-level design and cost estimates, a range of potentially viable
alternatives to meet identified planning objectives, and (2) determine which
alternative(s), if any, are viable and could be further studied.*

Alternatives involving regionalization, both with a sharing of O&M and regional
infrastructure ranked well for Hamilton County. The sizes of the communities are
small, which indicate a sharing of resources and the cost of developing or
maintaining existing water supplies is the most viable option. A more detailed
assessment is recommended to define a Regional Authority and if it could benefit
Hamilton County. The purchase of treated water from existing water purveyors
scored high in Kearny and Finney Counties.

A cursory look at the capability of the entities to pay for the alternatives was
undertaken. EPA affordability criterion for drinking water systems was utilized
for this Analysis. The EPA established criteria is 2.5 percent of household
income benchmark for affordability for drinking water supplies and is based on
acceptability of fee increases by lending institutions and the cost of other utilities.
The estimated annual payment capability of each entity was compared to the
combined annualized capital costs (assumes three years of interest during
construction) and annual O&M costs of the alternatives.

The results of the preliminary comparison of affordability suggest that Coolidge
and Kendall would have difficulty paying for any of the recommended
alternatives without significant financial assistance. The results also show that
Deerfield, although below the financial capability threshold for each alternative, is
within the limits of uncertainty for affordability of all of their alternatives. The
remainder of the entities were under the threshold.

Public meetings were held in Garden City, Lakin, and Syracuse, Kansas on
February 25", and 26", 2014. The meetings consisted of an overview of the
water quality concerns and a discussion of the alternatives as listed in this report.
All alternatives were well received, but public input was inadequate to rank the
public acceptability of various alternatives.

Additional discussions of regionalization and purchase of water should occur and
these are considered critical in determining which alternatives are acceptable and
be considered for further study.

! Reclamations cost estimating definitions and procedures are outlined in Directives and Standards FAC 09-01,
Cost Estimating, Reclamation Directive on Cost estimating.



http://www.usbr.gov/recman/fac/fac09-01.pdf

Several unknowns were identified through the public meetings. The depth,
extent, and characterization of the Paleo aquifer are unknown. Identifying these
unknowns would be the next step before utilizing this source as an alternative.
Unknowns were also identified on the quality and sustainability of the Dakota
Aquifer. Coolidge and Hamilton County Rural Water District No. 1 have
experienced “spikes” in poor water quality from their wells in the Dakota Aquifer.

The next steps in the process would be to continue gather information and public
input. Some of the additional steps would be:
« Gather information on the Paleo Aquifer to determine the long-term
sustainability. The extent of this aquifer in Colorado is currently
unknown.

« Conduct pumping studies on the Dakota aquifer sources for Hamilton
RWD1 and Coolidge, as well as Holly CO.

o Seek public input from the local communities to determine the viability of
the alternatives. This input will need to be factored into the analysis.

« Several alternatives included combining infrastructure and the sale of
treated water. It is critical the communities in the study area discuss and
work together to ensure a long-term supply for the study area.

« Further exploration of the constraints to the development of a Regional
Water Authority.

« Degradation of the Ogallala Aquifer water quality from the influence of
the Arkansas River and been identified. The extent of this degradation
should be identified before proceeding to identify the area of the aquifer at
risk.
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Introduction

Background

Hamilton, Kearny and Finney Counties are located in the Arkansas River Basin in
southwest Kansas. The proposed study area (Figure 1) includes portions of these
Counties. Cities and communities located within the project area include
Coolidge, Syracuse, Kendall, Lakin, Deerfield and Holcomb. Hamilton County
Rural Water District No. 1 (Hamilton RWD1) serves the unincorporated
community of Kendall and the surrounding area. Finney County Rural Water
District No. 1 (Finney RWD1) services the unincorporated area between Garden
City and Holcomb. Table 1 provides the 2010 U.S. Census data for each county
and community in the study area.

Table 1. Population of Counties and Communities within Study Area

County Population
Hamilton 2,265
Kearny 4,169
Finney 37,013
Community Population
Coolidge 95
Syracuse 1,812
Kendall 85
Lakin 2,216
Deerfield 700
Holcomb 2,094
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Figure 2. Cities and groundwater resources in the Study Area.

The water supply in the Study Area consists primarily of the Arkansas River and
alluvium, the Ogallala and Dakota aquifer, and a small local aquifer in Hamilton
County (Paleo aquifer).

The Arkansas River begins near Leadville, Colorado and flows through the
southern Front Range of the Rocky Mountains and across southeast Colorado into
southwest Kansas. The southern Front Range has a high water demand and
utilizes the Arkansas River to meet this demand. The quality of the water in the
river system continually degrades as it approaches Kansas. Figure 2 is a picture of
the river taken near Coolidge.

The High Plains aquifer is a regional aquifer system composed of several smaller
units that are geologically similar and hydrologically connected. The most
important component of the High Plains aquifer is the Ogallala aquifer (Ogallala)
located generally in the western third of Kansas. The Ogallala largely consists of
silt and clay beds interlayered with sand and gravel, which is mostly
unconsolidated material.

Beneath the High Plains aquifer is a much older, consolidated bedrock, usually
limestone, sandstone, or shale. Some of these layers form the Dakota Aquifer.
Layers of permeable sandstone in the Dakota Formation are connected to the High
Plains aquifer in parts of southwestern or south-central Kansas. The Dakota
aquifer consists of sandstone bodies in the Cheyenne Sandstone, Kiowa
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Formation, and Dakota Formation in Kansas. The sandstone bodies are
encapsulated in shales that are a part of these geologic units. The combined
thickness of these geologic units ranges up to more than 700 feet in parts of west-
central Kansas. In western and parts of central Kansas, the Dakota aquifer system
is separated into upper and lower aquifers by an aquitard within the Kiowa
Formation. The upper Dakota aquifer consists of the sandstones in the Dakota
Formation and the lower Dakota aquifer consists of sandstones in the lower part
of the Kiowa Formation and Cheyenne Sandstone?.

Figure 3. Arkansas River near Coolidge (Kansas Biological Survey).

The groundwater levels have declined along the Arkansas River corridor in the
study area, in response to pumping from the alluvial and High Plains aquifers
primarily for agricultural use. In portions of the study area, the water level
declines have produced a downward hydraulic gradient that results in flow from
the alluvium to the underlying Ogallala aquifer®. The water quality in the study
area has degraded due to this inflow of lower quality water and as this water
continues to migrate, it is affecting previous fresh water sources. The Dakota
Aquifer is also experiencing quality issues due to naturally occurring rock
formations.

The water quality issues that the study area is experiencing are sophisticated with
several U. S. Environmental Protection Agency (EPA) primary and secondary
maximum contaminant level (MCL) violations. Increased water treatment costs
due to locally poor groundwater and surface water quality and changing
requirements of the Safe Drinking Water Act, have renewed local interest in
alternative means of obtaining safe and clean water supplies for most of the
Arkansas River Basin of Colorado and Kansas.

2 Kansas Department of Agriculture Upper Arkansas River Subbasin Hydrogeology
® Whittemore, Donald Kansas Geological Survey



Southwest Kansas Groundwater Management District No. 3 (GMD3) was
organized under the 1972 Groundwater Management District Act to conserve
groundwater resources, prevent economic deterioration, and provide for the
stabilization of agriculture by establishing the right of local users to determine
their own destiny with respect to the use of groundwater. GMD3, Kansas Water
Office (KWO), Wichita State University- Environmental Finance Center, (WSU);
with the Bureau of Reclamation wish to identify alternative means of supplying
potable water to the local communities in the area.

Study Authority

This report was conducted under the authority of the Federal Reclamation Act of
June 17, 1902 (32 Stat. 388, 43 U.S.C. 391), as amended.

Purpose

KWO and GMD3 requested Reclamation to conduct an evaluation of public water
supply options for the communities in the study area. The communities include
Coolidge, Syracuse, Kendall and Deerfield, as well as Hamilton RWD1, all of
which have experienced water supply quantity and quality issues of varying
degrees.

KWO, GMD3, WSU and Reclamation collaborated through a series on
conference calls during the preparation of this report.

Scope

The scope of this investigation covered a broad range of issues:
e Develop future demands for the study area.
e ldentify potential sources of treatable water within the study area.
o ldentify efficient treatment alternatives for the potential water sources.

e Formulate and evaluate alternatives from various sources within the study
area.

e Develop preliminary-level designs and cost estimates for the various
alternatives.

e Explore the institutional issues with the development of a regional water
supply.

e Compare the advantages and disadvantages of advanced water treatment
of local sources versus the importation of higher quality water.

e Determine which alternatives are viable.
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Public Involvement

GMD3 met with representatives from the cities of Deerfield, Lakin, and Syracuse
to discuss current water issues and the steps necessary to address those issues.
GMD3 also met on July 16, 2012 in a regularly scheduled joint planning meeting
of commissioners and staff from Cities of Holcomb and Garden City and
Hamilton and Finney Counties to address an agenda item of water supply and
water treatment needs.

Public meeting were held in Garden City, Lakin, and Syracuse on February 25",
and 26" 2014. The meetings consisted of an overview of the water quality
concerns and a discussion of the alternatives as listed in this report. Specific
concerns or items of interest brought forth in the public meetings will be
referenced in the conclusions of each community’s alternatives. The meeting
notes are included in the appendices.

Problems and Needs

Water Quality

Public water supply systems in the study area are experiencing water quality
issues. Water in the Arkansas alluvium, Ogallala, and Dakota aquifer are
experiencing quality problems that are due to naturally occurring contaminants
and the impaired quality of the Arkansas River.

A 2009 KWO Upper Arkansas Basin High Priority Issue discusses the water
quality issues affecting the surface and groundwater within the study area.

“The Arkansas River in western Kansas is among the most saline in the country.
The contamination is caused by high levels of salinity in the river as it enters
Kansas from eastern Colorado (Figure 3 &4).In 2000; Kansas began to address
the salinity issue by developing a Total Maximum Daily Load (TMDL) on the
upper Arkansas River for sulfate. The Colorado Water Quality Control Division
(Division) was consulted in the development of the TMDL. The sulfate TMDL is
now consistent between Kansas and Colorado.

In 2007, the KDHE completed a TMDL to address selenium impairments along
the Arkansas River from the Colorado Stateline to Pierceville. Selenium
concentrations are high during summer (April to September) when deliveries to
Kansas irrigation ditches are made by Colorado pursuant to the Arkansas River
Compact. Moreover, concentrations during the irrigation off-season (October to
March) remain elevated with the onset of drier conditions. The greatest
concentrations of selenium are in the immediate vicinity of the river where large-
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scale irrigation diversion of ground water begins east of the Bear Creek fault in
Kearny County. In short, irrigation return flow deliveries from Colorado are
poorer water quality than main stem deliveries, and the best water quality is from
releases from John Martin Reservoir that never is diverted for Colorado farmland
irrigation. The diminishment of streamflow east of Garden City confines the
intrusion of saline water to the immediate alluvium of the river above this point.

Data from the U.S. Geological Survey and the Kansas Geological Survey (KGS)
show uranium concentrations in the river during saline low flows generally
exceeding the Environmental Protection Agency (EPA) drinking water standards.
The dissolved concentrations of uranium are well correlated with sodium, sulfate,
and chloride concentrations.

In general, selenium and uranium concentrations increase with increasing
salinity of the surface and ground waters. Just as the primary source of the
sulfate in the waters is natural (leaching of rocks and soils), the primary source of
the uranium is natural. However, the high concentrations of both sulfate and
uranium in the Arkansas River surface water and ground water affected by the
river are not natural but the result of the evapotranspiration consumption of
water in Colorado, leaving the residual salts dissolved in a much smaller volume
of water.

The saline water from the Arkansas River seeps into the subsurface alluvial
aquifer and then the Ogallala-High Plains aquifer in Kansas, thereby
contaminating the ground water with high sulfate and uranium concentrations
(Figure 4). In some cases, additional uranium may be derived from the sediments
in which ground waters reside, and in other cases, some uranium may be removed

by chemical conditions in ground water or by the sediments™*.

#2009 Kansas Water Plan
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Figure 4. Sulfate Concentrations of the Arkansas Alluvial Aquifer.
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Sulfate Concentration for the High Plains Aquifer in the Upper Arkansas River Corridor in Southwest Kansas
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KDHE monitors ambient water quality and has classified the Arkansas River at Coolidge as
category 5 impaired water for water supply with low priority for total maximum daily load
(TMDL) development due to gross alpha particles, uranium, and fluoride. The Arkansas River
near Deerfield is classified as category 5 impaired water with low priority for development of a
TMDL due to fluoride.

Table 2. Environmental Protection Agency Integrated Reporting Categories for 303(d) submissions

Category/ Description

Subcategory

Category 1 All designated uses are supported, no use is threatened.

Category 2 Available data and/or information indicate that some, but not all, designated uses are
supported.

Category 3 There is insufficient available data and/or information to make a use support
determination.

Category 4 Available data and/or information indicate that at least one designated use is not being

supported or is threatened, but a TMDL is not needed.

o Category 4a |A State developed TMDL has been approved by EPA or a TMDL has been established
by EPA for any segment-pollutant combination.

o Category 4b |Other required control measures that are expected to result in the attainment of an
applicable water quality standard within a reasonable period.

o Category 4c [The non-attainment of any applicable water quality standard for the segment is the
result of pollution and is not caused by a pollutant.

Category 5 Available data and/or information indicate that at least one designated use is not being
supported or is threatened, and a TMDL is needed.

TMDLs have been developed for the Arkansas at Coolidge and Deerfield for boron, Coolidge
and Deerfield for sulfate and from Coolidge to Garden City for selenium for water supply. High
levels of selenium have been measured in the groundwater and supply wells, particularly those
close to the river.

Communities in the study area are experiencing complex issues associated with water quality.
The treatment processes vary for the various contaminants. These issues consist of inadequate
resources for the construction of new treatment facilities and O&M of existing facilities as well
as adequate disposal of effluent stream. The communities, as well as rural homes and businesses
along the Arkansas River corridor between the Colorado-Kansas Stateline to Garden City are
struggling to have access to quality water.

The U.S. Environmental Protection Agency (EPA) has developed national primary drinking
water standards that identify a list of contaminants and their maximum contaminant levels
(MCLs). EPA has also developed National Secondary Drinking Water Regulations (secondary
standards), which are non-enforceable guidelines regulating contaminants that may cause
cosmetic effects (skin or tooth discoloration) or aesthetic effects (taste, odor, or color) in
drinking water. EPA recommends secondary standards to water systems but does not require
compliance.

Kansas Department of Health and Environment (KDHE) reports that Lakin has consistently
violated the MCL for uranium. In 2009, Finney County RWD at Holcomb was in violation of
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the Radium MCL and in 2007 and 2008 for Uranium as well. Coolidge has also been in
violation of the radium MCL within the past five years.

The Kansas Geological Survey (KGS) worked with GMD3 staff in 2009 and 2010 to take water
samples from the Arkansas River, including some reconnaissance samples from domestic, stock,
and irrigation wells in the area aquifers. Data from this work indicated that the Arkansas River is
a source of groundwater contamination and that many wells on the north side of the river do not
meet drinking water standards for uranium and/or other contaminants®. Samples were tested for
pH, nitrate-nitrogen, uranium, fluoride, sulfate, and chloride. Specific conductance was used to
estimate total dissolved solids. The range of values tested, as well as the primary and secondary
contaminant levels set by the EPA are shown in Table 3.

Table 3. Arkansas River sample results compared to the MCLs & MLCG (Whittemore and Ahring 2010)

Analyte MCL Secondary Standard MCLG' | Tested Contaminant Range
Nitrate-Nitrogen 10 mg/L 10 mg/L <0.1-11.9 mg/L

Uranium 30 pg/L 30 pg/L 1.5-90.9 pg/L

Fluoride 4 mg/L 2 mg/L 0.21 — 1.04 mg/L

Sulfate N/A 250 mg/L 28.6 — 2801 mg/L

Chloride N/A 250 mg/L 3.6 — 642 mg/L

Lab pH N/A 6.5-8.5 6.89 — 7.65
Estimated TDS? N/A 500 mg/L 241 — 5270 mg/L

! Maximum Contaminant Level Goals (MCLG)
% Total Dissolved Solids (TDS)

Tables 4-9 show samples exceeding of primary and secondary MCL for each community. This
reported contaminant level is the maximum measured value. The maximum values are utilized in
determining compliance but they may not be the only values utilized. For example nitrate is an
acute contaminant, therefore a single result above the MCL of 10 mg/L results in a violation.

For all other primary contaminants, an exceedance of an MCL results in quarterly monitoring
being required and the MCL violation is determined based on the running annual average.
Exceedance of a secondary contaminant MCL does not require additional monitoring and will
not result in a violation.

This is the value that water supply systems are required to include in their annual consumer
confidence reports, but it is not strictly utilized to determine if a city is in violation of an MCL.
Water supply systems that have measured contaminant levels close to the MCL are required to
take frequent measurements, and the average measured value is utilized to determine MCL
violations. The city of Holcomb has not had an MCL violation since 2007, when they were in
violation of the coliform limit.

Every city within the project area has multiple analytes with contaminant levels above the
MCLG or SMCL. These are goals, rather than limits. A contaminant being in excess of these
goals does not pose a significant health risk to the public, but it may affect taste, smell, and/or

® Whittemore D., Petroske, Magnuson, Ahring, & Norquest, 2010 and Whittemore & Ahring, 2010
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color, which reduces public acceptability. EPA drinking water violations, as well as analysis
results that do not meet the EPA’s maximum contaminant level goals (MCLG) over the past 5
years for Coolidge, Syracuse, Hamilton RWD1, Lakin, Deerfield, and Holcomb respectively are
listed in tables 4-9.

Table 4. Analytes measured in excess of MCLs & MCLG - Coolidge from 2006-2011

Analyte Year MCL Secondary Tested Contaminant
Standard Level
(MCLG)

Bromodichloromethane | 2010 N/A 0.0 0.5 pg/L
Bromoform 2007 N/A 0.0 0.5 pg/L
Bromoform 2010 N/A 0.0 2.3 pg/L

Coliform 2008 Presence not N/A Presence detected in more
detected in more than one sample (neg. for
than one sample E Coli)

Coliform 2010 Presence not N/A Presence detected in more
detected in more than one sample (negative
than one sample for E. Coli)

Iron 2007 N/A 0.3 mg/L 0.44 mg/L
Table 5. Analytes measured in excess of MCLs &MICLG - Syracuse from 2006-2011
Analyte Year MCL Secondary Tested Contaminant
Standard Level (ug/L)
or MCLG
Bromoform 2007 N/A 0.0 1.2
Bromoform 2010 N/A 0.0 3.6

Table 6. Analytes measured in excess of MCLs & MCLG — Hamilton RWD1 from 2006-2011

Analyte Year MCL Secondary Tested Contaminant
Standard Level
or MCLG
Bromodichloromethane | 2007 N/A 0.0 0.6 pg/L
Bromoform 2007 N/A 0.0 0.57 pg/L
Iron 2007 N/A 0.3 mg/L 0.47 mg/L
Iron 2010 N/A 0.3 mg/L 0.69 mg/L
Manganese 2010 N/A 50 pg/L 80 pg/L
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Table 7. Analytes measured in excess of MCLs and MCLG - Lakin from 2006-2011

Analyte Year MCL (ug/L) Secondary Tested Contaminant
Standard or Level(ug/L)
MCLG(ug/L)
Bromodichloromethane 2008 N/A 0.0 0.79
Bromoform 2008 N/A 0.0 1.3
Uranium 2006 30 30 31-38
Uranium 2007 30 30 35-64
Uranium 2008 30 30 35-59
Uranium 2009 30 30 43
Uranium 2010 30 30 31-40

Table 8. Analytes measured in excess of MCLs & MCLG- Deerfield from 2006-2011

Analyte Year MCL Secondary Tested Contaminant
Standard (MCLG) Level
Bromodichloromethane | 2007 N/A 0.0 0.6 pg/L
Bromoform 2007 N/A 0.0 1.8 pg/L
Bromoform 2007 N/A 0.0 3.3 ug/L
Sulfate 2006 N/A 250 mg/L 340 mg/L
Sulfate 2007 N/A 250 mg/L 360 — 390 mg/L
Sulfate 2010 N/A 250 mg/L 420 — 480 mg/L
Total Dissolved Solids 2006 N/A 500 mg/L 740 mg/L
Total Dissolved Solids 2007 N/A 500 mg/L 740 — 840 mg/L
Total Dissolved Solids 2010 N/A 500 mg/L 860 — 940 mg/L
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Table 9. Analytes measured in excess of MCLs &MCLG — Holcomb 2007-2012

Analyte Year MCL Secondary Tested Contaminant
Standard Level
(MCLG)

Coliform 2007 Presence not N/A Presence detected in
detected in more more than one
than one sample sample

Total Haloacetic Acids 2007 60 ppb 0 ppb 8 ppb
TTHM 2007 80 ppb 0 ppb 7 ppb
Conductivity 2007 N/A 1500 1600 UMHO/CM
UMHO/CM
Hardness 2007 N/A 400 mg/L 740 mg/L
Sulfate 2007 N/A 250 mg/L 700 mg/L
Arsenic 2007 10 ppb 0 ppb 3.6 ppb
Total Dissolved Solids 2007 N/A 500 mg/L 1200 mg/L
Combined Radium 2008 5 pCI/L 0 pCl/L 1 pCi/lL
Combined Uranium 2008 30 pg/L 0 pg/L 26 ug/L
Gross Alpha, excl. 2008 15 pCI/L 0 pCl/L 4.2 pCi/lL
Radon & Uranium
Arsenic 2010 10 ppb 0 ppb 2.6 ppb
TTHM 2010 80 ppb 0 ppb 5 ppb
Conductivity 2010 N/A 1500 1800 UMHO/CM
UMHO/CM
Corrosivity 2010 N/A 0 Lang 0.52 Lang
Hardness 2010 N/A 400 mg/L 800 mg/L
Iron 2010 N/A 0.3 mg/L 0.4 mg/L
Sodium 2010 N/A 100 mg/L 120 mg/L
Sulfate 2010 N/A 250 mg/L 740 mg/L
Total Dissolved Solids 2010 N/A 500 mg/L 1300 mg/L
Combined Radium 2011 5 pCl/iL 0 pCl/L 1.3 pCi/L
Combined Uranium 2011 30 pg/L 0 pg/L 29 ug/L
Gross Alpha, excl. 2011 15 pCI/L 0 pCl/L 20 pCi/L
Radon & Uranium
Combined Uranium 2012 30 pg/L 0 pg/L 31 pg/L
Gross Alpha, excl. 2012 15 pCI/L 0 pCl/L 17 pCI/L
Radon & Uranium

Water Supply Treatment Issues

The communities in the study area use a variety of treatment methods for the Ogallala and
Dakota aquifers. Each of the communities use treatment methods that were approved based on
their water quality, but as previously discussed, the water quality of both sources is changing.
The communities of Syracuse, Hamilton RWD1, Deerfield, and Holcomb treat their water
supplies only by chlorination. Syracuse does not have water quality issues using this method,
but Hamilton RWD1, Deerfield, and Holcomb are at risk of not meeting drinking water standards
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using chlorination alone. Alternative water treatment methods for Hamilton RWD1, Deerfield,
and Holcomb will be examined in this assessment. Finney RWDL1 is utilizing treated water from
Wheatland Electric Cooperative (Wheatland) and does not have water quality issues.

The communities of Coolidge and Lakin have decided to use advanced water treatment methods
to meet drinking water quality standards. Coolidge has constructed an ion exchange facility to
treat the Dakota Aquifer, and Lakin is constructing a nanofiltration (NF) facility to treat the
water from the Ogallala Aquifer. Coolidge has however reported difficulty consistently
operating their ion exchange facility; additional water sources and water treatment methods are
considered for Coolidge in this assessment. Treatment methods and associated constituent
removal are defined in the Opportunities section.

Projected Demands

The KWO developed the methodology to project population and water use trends within the
study area. Decadal population data for 1990, 2000 and 2010 is available for these cities and
counties through the U.S. Census Bureau. Census data for these communities indicated varying
rates of modest declines or increases. The projections were compared with two previous sets of
population data: KWO 1999 projections and Wichita State University (WSU) projections
completed in 2012. All projections indicate a varying rate of modest increases or declines. For
future demand, the 2010 census data was projected to 2050, both with a constant population and
with a 1% annual growth. These projections fall within the KWO and WSU projection range
and were used for the low and high population projection range. Figure 5 illustrates population
level and projection data through 2050 for Hamilton, Kearny, and Finney County.
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Figure 6. Hamilton, Kearny, and Finney Counties Population Data and Projections.

Projected water use demand for the study area is based on estimated percentage of county
populations within the study area. Ninety percent (90%) of the population of Hamilton and
Kearny counties and twenty five percent (25%) of Finney County are located in the study area.
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The municipal water use in gallons per capita per day (GPCD) was obtained from the 2010
Kansas Municipal Water Use report. Two methods of water demand projections in 2050 were
utilized:
1. The five year average usage in GPCD for the cities and entities within the study area;
and

2. The utilization of the five-year regional average use in GPCD.

Kansas’ average annual precipitation increases from west to east and is divided into eight regions
for determining GPCD averages. Hamilton County falls in Region 1. Kearny and Finney
counties lie in Region 2. Table 10 provides the GPCD average for the study area and Region 1
and Region 2.

Table 10. 2005-2010 average GPCD

Municipal water use (Average GPCD)

Coolidge | Syracuse | Lakin | Deerfield | Holcomb Hamilton Finney | Region 1 | Region 2
RWD1 RWD1
270 357 243 149 144 105 81 266 236

Table 11 below provides projected water use demands for each public water supply in the study
area assuming 1% annual growth and method two demand projections. The 1% growth is utilized
as a conservative approach to the projection. All Kansas water rights are by prior appropriation
and each permit holder has an authorized quantity. The Table also lists the authorized quantities,
and existing surplus/deficit for each.
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Table 11. Study Area Water Use Projections and Authorized Quantities

. Authorized
Community 2010 2020 2030 2040 2050 -
Quantities
Acre-feet per year
) DEMANDS 29 29 30 30 31 37
Coolidge Surplus / Deficit 8 8 7 6 5
DEMANDS 724 779 820 860 901
Syracuse . 856
Surplus/Deficit 132 77 37 4 45
Hamilton DEMANDS 9 10 11 12 13 20
RWD1 Surplus/Deficit 11 10 9 8 7
. DEMANDS 603 642 664 687 709
Lakin — 1,013
Surplus/Deficit 410 371 349 326 304
DEMANDS 117 142 153 164 176
Deerfield — 148
Surplus/Deficit 31 6 5 16 27
DEMANDS 337 405 459 514 569
Holcomb — 350
Surplus/Deficit 13 55 109 164 219
. DEMANDS 255 282 312 344 380
Finney.RWD1 — 1,062
Surplus/Deficit 806 780 750 717 681
. DEMANDS 722 797 880 973 1,075
Hamilton Co. — 913
Surplus/Deficit 191 116 32 60 162
DEMANDS 946 1,046 1,155 1,276 1,409
Kearny Co. — 1,203
Surplus/Deficit 257 157 48 73 2
. DEMANDS 2431 2,686 2,967 3,277 3,620
Finney Co. — 463
Surplus/Deficit 1,968 2,222 2,503 2,814 3,157
DEMANDS 6,174 6,816 7,450 8,137 8,883
Total . 6,064
Surplus/Deficit 109 752 1,386 2,073 2,819

Water Conservation

Water conservation was not considered in the development of the future demand calculations.
Conservation efforts, such as variable rate structure, would reduce water demands, but the
expected effect would be negligible. Quantifying future water demand while considering
conservation efforts is a delicate balance, because a portion of the GPCD for the study area is
agricultural in nature and the efficacy of future conservation efforts cannot be guaranteed.
Additionally, the sizing and cost of equipment is not greatly affected and in the viability analysis
stage, it is better to err on the side of greater capacity to ensure future demands can be met,
regardless of the conservation efforts that may or may not be undertaken later.

Socioeconomic Conditions

The project area has a low unemployment rate, but family poverty rates in both Hamilton and
Kearny Counties are higher than both state and national levels. The individual poverty rate in
Kearny County is higher than state and national levels, and the individual poverty rate in
Hamilton County is higher than the state level. The median household income in both Kearny
and Hamilton Counties is much lower than the median household income for both the State of
Kansas and the United States. The median home values for Hamilton and Kearny Counties are
much lower than the median values for the State of Kansas, and the values for both counties are
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less than half of the median value of homes in the United States. Table 12 provides the
demographic data for Hamilton County, Kearny County, the State of Kansas, and the United

States.

The percentage of the study area population with income below the poverty level as provided by
the U.S. Census Bureau fall within 14.3% to 19.3% (Source: U.S. Census Bureau, Small Area
Income and Poverty Estimates (SAIPE) Program, Dec. 2010).

Table 12. Study Area Demographics

Location |Population|Unemployment| Family | Individual Median Median Home
Rate Poverty Poverty | Household | Value (Owner
Rate Rate Income Occupied)
Hamilton
2,625 1.7% 11.7% 12.7% $34,478 $71,600
County
K
earny 4,169 1.7% 15.6% 16.3% $40,965 $81,700
County
Finney
36,776 4.3% 10.5% 15.3% $51,179 $105,300
County
State of
2,818,747 5.5% 8.3% 12.2% $48,394 $118,500
Kansas
United
308,745,538 7.2% 9.9% 13.5% $51,425 $185,400
States

Opportunities

Development of Regional Water Supplies in Kansas

Kansas encourages the development of regional public water supply systems (Regional
Authorities). Regionalization is a key state strategy for ensuring that small systems attain and
maintain technical, financial and managerial capacity. The Kansas Legislature has enacted
various pieces of legislation to encourage local government units to cooperate for their mutual
benefit. Some legislation has been directed at helping public water supply systems improve
efficiency through voluntary interlocal cooperation.

Public Wholesale Water Supply District Act®

The Public Wholesale Water Supply District Act enables public water supply systems to
cooperate through the creation of a separate legal entity for providing wholesale water to the
participating entities. Eligible participants include any county, city or other municipal
corporation, quasi-municipal corporation or political subdivision of the state.

Public water supply systems wishing to form a wholesale water supply district must enter into
agreements by ordinance, resolution or laws of the governing bodies of the participating public

® K.S.A. 19-3545 et seq

23



water suppliers. The agreements must specify the purpose and duration of the agreement; the
manner of financing the district and of establishing and maintaining a budget; the precise
organization, composition and nature of the district created and the manner of acquiring, holding,
and disposing of real and personal property of the district.

The district has the legal authority to obtain loans and grants; issue bonds; acquire land by gift,
purchase, exchange, or eminent domain; and to purchase or lease, construct, install, and operate
such facilities as necessary to carry out the purposes of the organization.

There is a governing body made up of at least one representative appointed by each participating
public agency. The governing body appoints a general manager who is responsible for the
management and operation of the district under the general supervision of the governing body.

Twenty-six public wholesale water supply districts have been organized in Kansas to date;
fourteen are either actively serving water or have received funding and are under development.

Interlocal Cooperation Act’

The Interlocal Cooperation Act provides a mechanism for local governmental units to cooperate
with each other in a manner that best suits the geographic, economic, population, and other needs
influencing the communities. Eligible participants include any county, city or other municipal
corporation, privately owned water system, quasi-municipal corporation or other political
subdivision of the state.

Public water suppliers wishing to create an interlocal cooperative enter into agreements by
ordinance, resolution or laws of their governing bodies. The agreement specifies the purpose and
duration of the agreement, the manner of financing and the administration of the cooperative
undertaking. The agreement may create a separate legal entity or may have one of the
participating entities by the administrator. If a separate entity is formed, the entity has the power
to issue bonds, notes or other indebtedness and to hold property.

Examples of water supply systems formed under this act are Marais des Cygnes Public Utility
Authority, Chisholm Creek Utility Authority and Hillsdale Area Water Cooperative.

Public Improvement District Act

Under this act, the governing bodies of any three or more counties may enter into an agreement
for interlocal cooperation under the Interlocal Cooperation Act (except counties in a
Metropolitan statistical area, MSA) to create a public improvement district for the purpose of
constructing, operating and maintaining public infrastructure improvements. A public
improvement district may levy a tax upon all taxable real and tangible personal property or to
impose a sales tax of not to exceed 50% or both sales and property tax of a period not to exceed
10 years and must be approved by voters in each county. The district is authorized to issue and
sell general obligation bonds.

"K.S.A. 12-2901 et seq
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Special Benefit District?

Benefit Districts are a financing and development tool whereby cities can issue general
obligation bonds for construction of public improvements and assess the cost to properties that
benefit. The bonds are then retired through payment of special assessments by these benefiting
properties.

If the benefit district is outside of a city but within three miles of such city, the board of county
commissioners where the city is located must approve the creation of the district. If the
boundaries of the district cross county lines and the district created would be located within the
fringe area of a city, the board of county commissioners of each county where such city is
located shall be required to approve the creation of the district by a 3/4 majority vote.

Horsethief Special Benefit District’

Specific legislation established board, terms and authority for this district to impose sales tax,
issue bonds and impose fees for the purpose of managing recreational facilities within its
boundaries.

Community Improvement Districts'® (CID)

The creation of a CID allows property owners and communities to assess or tax themselves for
improvements and services which benefit the community. The CID will establish a reliable
mechanism whereby numerous and diverse private interests can act in unison. The CID could be
governed by a Board comprising of owners, businesses and voters appointed by the City Council
or by election, or by a not-for-profit agency if the District is funded solely through assessments.
Within its boundary, the CID could provide assistance to or construct, install, repair, maintain,
and equip a broad range of public improvements and facilities, as well as undertaking security
and promotional activities.

Institutional Issues

Serving Water Out of State
State provisions exist for water suppliers to provide water out of state and for out of state entities
to participate in regional water supply districts.

A Public Wholesale Water Supply District may include political subdivisions of this state or any
state. A rural water district can form with entities outside the state. A district may sell water to
persons engaged in hauling water and to any municipal, quasi-municipal, or nonprofit
corporation organized for any purpose consistent with that for which the district was organized,
including out of state entities.

8 K.S.A 19-270
®K.S.A. 82a-2201
10 K.S.A. 12-6a26 et seq

25



Water can be diverted or transported out of state under a permit to appropriate water for
beneficial use or under an existing use. However, in order to divert or transport water produced
from a point or points of diversion located in Kansas for use in another state™* a permit approved
by the chief engineer is required. The diversion must comply with the Kansas water
appropriation act, the water transfer act and any other applicable laws pertaining to such
diversion, transportation and use of water. The proposed diversion and transportation of water
will not allow water apportioned to the state of Kansas by an interstate water compact to be used
in another state.

Water Transfer Act'?

Kansas allows the transfer of water for use at a different location. A transfer means the
transportation of 2,000 AF or more per year for use at a point 35 miles or more away. The act is
administered by a Water Transfer Panel made up of the chief engineer, the secretary of the
Kansas Department of Health and Environment and the Director of the Kansas Water Office - 3
state agency heads. The chief engineer is the chair of the panel.

Water Supply Sources

Water supply options for Hamilton, Kearny, and Finney Counties consist of four sources; the
local Arkansas River/ Arkansas River Alluvium, the confined Dakota aquifer, the unconfined
Ogallala aquifer, and a local aquifer described as a Paleo aquifer on the south side of the
Arkansas River in Hamilton County.

Arkansas River / Arkansas River Alluvium

The Arkansas River corridor consists of coarse-grained highly porous sediments, which make up
the alluvial aquifer. The alluvium is composed of sand, gravel and lesser amounts of silt and
clay.

Groundwater levels have declined along the Upper Arkansas River corridor in southwest Kansas
in response to consumptive pumping from the alluvial and High Plains aquifers. Water-level
declines in the alluvial aquifer cause Arkansas River water to seep into the aquifer rather than
flowing downstream. Water-level declines along the river valley have produced a downward
hydraulic gradient that results in groundwater flow from the alluvial aquifer to the underlying
High Plains aquifer. Regional water-level declines have produced a groundwater ridge along the
river corridor such that groundwater flow no longer moves west to east; rather, it moves away
from the river valley to the north and south.

The water quality in the Arkansas River and the alluvium is poor. Sulfates, uranium, and
selenium exceed water quality standards. Water level decline has caused the Kansas to designate
the area as an Intensive Groundwater Use Control Area (IGUCA) and closing it to further
groundwater and surface water appropriation, except for rates less than 50 gallons per minute
and not to exceed 25 acre feet per year.

1 K.S.A. 82a-726
2 K.S.A. 82a-1501 et seq
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Ogallala Aquifer

Most of the Hamilton-Kearny-Finney area is underlain by the Ogallala formation. In much of
this area, however, these deposits are covered by a thin mantle of loess and dune sand.

The thickness of the Ogallala formation is quite variable. It is absent or thin in southern and
northwestern Hamilton County. In the Syracuse upland, the Ogallala formation ranges in
thickness from a few feet in western Hamilton County to about 75 feet in southeastern Hamilton
County.

Most of the wells in northeastern Hamilton County and in northern Kearny County obtain water
from the Ogallala formation. In other parts of the Hamilton-Kearny area, the Ogallala yields little
water to wells. In the Syracuse upland, these beds lie above the water table so that wells must be
drilled to the Dakota formation in order to obtain water. Well yields in the Ogallala range from a
few gallons per minute for many domestic and stock wells to more than 1,000 gallons per minute
from some irrigation wells in the Kearny County™.

The Ogallala is primarily recharged from precipitation. Where the Ogallala underlies and is
hydraulically connected to the alluvial aquifer, downward migration of alluvial groundwater
provides additional recharge. In areas of Kearny and Finney Counties where irrigation canals are
present, canal seepage provides an additional amount of recharge. In addition, applied irrigation
water on cultivated fields can infiltrate below the soil zone and act as a source of recharge.

Groundwater levels have declined in southwest Kansas due to decreased recharge from the
Arkansas River and pumping from the aquifer. Municipal groundwater supplies that are or may
be impacted by salinity and nitrate contamination include those for Syracuse, Lakin, Deerfield,
Holcomb, Garden City, Cimarron, and Dodge City. Figure 6 illustrates the distribution of the
aquifers’ usable lifetime.

Groundwater flow direction in the Ogallala is generally from northwest to southeast. Local
deviations in flow direction are common where substantial declines or cones of depression are
present. These are a result of the effects of groundwater pumping in the area. Generally,
groundwater trends in the Ogallala within the Upper Arkansas subbasin have been on a steady
decline since the 1960°s™.

3 KGS-Hamilton and Kearny Counties-Geologic Formations
!4 Kansas Department of Agriculture Upper Arkansas River Subbasin Hydrogeology
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Estimated Usable Lifetime for the High Plains Aquifer in Kansas
(Based on ground water trends from 1996 to 2006 and the minimum saturated thickness required
to support well yields at 400 gpm under a scenario of 90 days of pumping with wells on 1/4 section)
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Dakota Aquifer

The Dakota lies beneath the High Plains aquifer throughout the study area. The
bedrock is composed of Cretaceous rocks with alternating layers of sandstones
and shales. The Dakota is the principal aquifer in use only in areas where the
High Plains aquifer is thin or absent. This includes northeastern Finney,
Hodgeman, easternmost Ford, and parts of Hamilton, Greeley, and Wichita
Counties™. Groundwater flow in the Dakota aquifer is from recharge areas in
southwestern Kansas and southeastern Colorado northeastward towards discharge
areas in central Kansas and Nebraska.

An assessment of the quality of water in the Dakota based on drinking-water
standards was made utilizing the KGS WATer CHEMistry database
(KWATCHEM). Waters from over 60% of the wells examined exceeded the
recommended concentration of total-dissolved solids, while 28-29% of the wells
exceeded recommended values for chloride and sulfate. Fluoride concentrations
were above the MCL at 35%, and nitrate contents above the MCL at 7% of the
well sites. High fluoride waters are common in areas of the Dakota where the
water type is sodium-bicarbonate. Nearly half of the well sites had iron and
manganese contents above the recommended levels. None of the samples in the
database exceeded the standard for toxic heavy metals or arsenic, but four sites
had higher selenium values than the standard. The amount of data for toxic heavy
and semi-metals, as well as radioactivity, is limited. The water quality of the
Dakota aquifer is characterized by high gross alpha particles, iron and combined
radium 226 and 228.

Paleo Channel

Paleo Channels are deposits of unconsolidated sediments deposited in river or
stream channels creating buried water channel aquifers®®.

An alluvial aquifer located in the Arkansas River Basin separated from the
Arkansas Alluvium has been noted in western Hamilton County®’. This alluvial
aquifer is identified as the Paleo aquifer (Paleo) for the purpose of this report.
This groundwater occurs in the Pleistocene deposits and fine-grained Holocene
deposits. Monitoring wells have been established at the 0.5 and 2.5 south of the
Arkansas River at Colorado-Kansas State line, with the 0.5 south well in the
alluvium and the 2.5 south well in the Paleo Aquifer. Water quality information
gathered indicate that this source is or at least partially separated from the
Arkansas River alluvium. The information on these wells can be found at:

15 Kansas Department of Agriculture Upper Arkansas River Subbasin Hydrogeology

18 Encyclopedia of Snow, Ice, and Glaciers, Singh, Singh, and Haritashya, 2011.

" Water Resources of Hamilton County, Southwestern Kansas, Hydrologic Investigations Atlas
HA-516 sheet 2 of 2, D.H. Lobmeyer and C.G. Sauer, 1974
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Monitoring well in the alluvium at the Colorado-Kansas Stateline, 0.5 miles south of the Arkansas
River and, Monitoring well in Paleo Aquifer at the Colorado-Kansas Stateline, 2.0 south of the
Arkansas River .

Recharge of the Paleo in the sand-hills area south of the Arkansas River occurs
largely from precipitation. Because of the high porosity of the dune sand and the
presence of many undrained basins that serve as catchment areas for the rainfall,
much water percolates downward to the zone of saturation. Very little water is
lost to runoff, most of the precipitation in this area is held in the basins until it
percolates downward and/or evaporates. The Arkansas valley probably derives
part of its groundwater by lateral movement from adjacent areas. The huge area of
sand hills that extend from Prowers County, Colorado, to Ford County, Kansas, is
a principal recharge area for the groundwater reservoir in much of southwestern
Kansas.'®

There is little information on the Paleo. Several agricultural wells are located over
this buried channel. Syracuse also has four wells located in this formation. The
well logs indicate a very productive formation capable of producing over 1000
gpm and approximately 100’ in depth. The Syracuse wells’ only treatment is
chlorination.

The extent, sustainability and risk of contamination of this source are unknown.
The Paleo is the source of quality water for the City of Syracuse and farming
operations, as well as a resource for Hamilton County. Additional information on
the Paleo is needed before it can be utilized as a long term water source.

Figure 6 shows the approximate location of the Paleo Channel with several
wells® in the area south of the Arkansas. The well logs are included in Appendix
D.

'8 Geology and Groundwater Resources of Hamilton and Kearny Counties, 1943, Kansas, Kansas
Geological Survey
19 KGS Water Well Completion Records Database
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http://waterdata.usgs.gov/nwis/uv?site_no=380117102023801
http://waterdata.usgs.gov/nwis/uv?site_no=380117102023801
http://waterdata.usgs.gov/nwis/uv?site_no=375936102023901
http://waterdata.usgs.gov/nwis/uv?site_no=375936102023901
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Figure 7. Paleo Channel Aquifer Estimated Location.

Wholesale Water Providers

Preliminary discussions with City of Lakin and Wheatland water indicated that
both entities had available water rights and were open to becoming providers of
treated water to communities within the area.

Lakin

Lakin obtains its water from eight wells drilled into the Ogallala. The city is
currently using only two of their wells because the others all violate the EPA’s
MCL for uranium. Other quality issues are additional radionuclides, iron, and
manganese.

Lakin is currently working on the design of a nanofiltration treatment facility that
will have the capacity to treat 1.5 million gallons per day (mgd) and could be
expanded to 2.25 mgd. Lakin’s 2050 demand is 709 ac-ft per year with an
authorized water right of 1,013 ac-ft per year, leaving them with excess water.
Lakin has completed the deep disposal well necessary for NF treatment and has
begun construction on the treatment facility.
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Lakin has secured an alternate water source for the irrigation of their municipal
golf course, which currently accounts for about 16% of all of their water use.
When this alternate source is in place, Lakin hopes to have an adequate supply
and treatment capacity to sell treated water to other entities.

Lakin’s water rates are tiered and are as follows: $40.16 for the first 5,000
gallons; $3.76 per thousand gallons for 5001 — 10,000 gallons, $5.01 per thousand
gallons for 10,001 — 18,000 gallons; $5.62 per thousand gallons for 18,001 —
40,000 gallons; $6.24 per thousand gallons for more than 40,000 gallons.

Wheatland Electric Cooperative

Wheatland, located in western Kansas, was established in 1948 as a distribution
and power cooperative to provide a needed electric service for the member
consumers. Along with power, Wheatland has developed water resources and is a
regional provider of water. Wheatland has water rights to both contaminated and
fresh Ogallala sources.

Wheatland’s reverse osmosis plant, located near Garden City, Kansas, has a
capacity of 6 mgd and could be expanded to 15 mgd. It is the sole supplier to
Finney RWD1, supplies 2 mgd to Garden City, and supplies 1 mgd to others.

Disposal is via a class 1 injection well into the Arbuckle formation. Wheatland
operates 14 wells south of Holcomb, 2 wells south of the Arkansas River, and 3
wells near Garden City that feed into the RO plant. They currently have 15,000
ac-ft of unused water rights. Wheatland provides water to a Tyson processing
plant and reclaimed water from Garden City to the Sunflower Company cooling
tower water. Wheatland’s existing infrastructure is 2-miles from Holcomb and
approximately 6-miles from Deerfield.

Water Treatment

The drinking water treatment standards for public water providers in Kansas are
included in Kansas Administrative Regulations 28-15. The treatment
technologies below can be designed to meet these standards within their known
capabilities.

lon Exchange

lon Exchange (IX) is a chemical process where certain unwanted ions of a given
electrical charge are absorbed on resin to be removed from the solution, and
replaced by wanted ions of a like charge. 1X is an EPA Best Available
Technology Economically Achievable (BAT) for the following contaminants:
barium, beryllium, chromium, copper, cyanide, lead, nitrate and nitrite, thallium,
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radionuclides, and uranium?. 1X is used extensively in both water and
wastewater treatment. Some of the common applications are water softening,
demineralization, desalting, ammonia removal, treatment of heavy metal
wastewaters, and treatment of some radioactive wastes.

Pretreatment prior to X may be required to reduce excessive amounts of TSS,
which could plug the resin bed, and typically includes media or carbon filtration.
The IX resin requires regular regeneration, the frequency of which depends on
raw water characteristics and the unwanted ion concentration. Since the removal
of all of the hardness is undesirable for a domestic water supply a portion of the
flow may bypass the exchangers to give a blended water of the desired hardness.
Preparation of the NaCl (or KCI) regenerating solution is required. If utilized,
pretreatment filter replacement and backwashing will be required. Table 13
describes some of the benefits and limitations associated with IX treatment for
public drinking systems.

Table 13. Comparison benefits and limitations associated with IX treatment for drinking
systems (Reclamation, 2010).

Benefits: Limitations:
Acid addition, degasification, and Pretreatment lime softening may be
repressurization is not required. required.
Ease of operation; highly reliable. Requires salt storage; regular regeneration.
Lower initial cost; resins will not wear out Concentrate disposal.
with regular regeneration.
Effective; widely used. Usually not feasible with high levels of TDS'.
Suitable for small and large installations. Resins are sensitive to the presence of
competing ions.
Variety of specific resins are available for No Reduction in the total dissolved solid
removing specific contaminants. TDS' concentration of treated water.
Does not remove suspended solids.

! Total Dissolved Solids (TDS)
Membrane filtration

Membrane filtration is a pressure- or vacuum-driven separation process in which
particulate matter larger than 1 micrometer is rejected by an engineered barrier,
primarily through a size-exclusion mechanism and which has a measurable
removal efficiency of a target organism that can be verified through the
application of a direct integrity test.?* This definition includes the following
membrane processes commonly used in drinking water treatment:

e Microfiltration (MF)

20 \Water Treatment Plant Design, 3rd edition, American Water Works Association, 1998
2! Membrane Filtration Guidance Manual, EPA, 2005.
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e Ultrafiltration (UF)
e Nanofiltration (NF)
e Reverse Osmosis (RO)

A visual representation of various membranes pore size removal capabilities are
shown in Figure 7. MF and UF are used for the removal of suspended solids,
Giardia, and Cryptosporidium and the reduction of turbidity. MF and UF do not
have the capability of treatment necessary for the water quality of the Dakota or
Ogallala Aquifer and will not be consider an alternative treatment method.

MEMBRANE FILTRATION

SUSPENDED BACTERIA VIRUSES DISSOLVED DISSOLVED WATER
SOLIDS SOLIDS SOLIDS
DIVALENT)

S 8 B B B

MICROFILTRATION MEMBRANE

b 4 ] [
ULTAFILTRATION MEMBRANE

A 4 [ 1

NANOFILTRATION MEMBRANE

W

REVERSE OSMOSIS MEMBRANE

b

Figure 8. Membrane filtration capability illustrated to show the typical passing resistance
through various membrane technologies®*.

Nanofiltration

NF is a physical and chemical filtration membrane process capable of filtering
water quality contaminants down to 0.001 micrometers in size.”® NF has a lower
rejection rate for monovalent ions than multivalent ions and can operate at
significantly lower operating pressures than reverse osmosis membranes.

Some of the benefits and limitations associated with NF membrane treatment for
public drinking systems are shown in Table 14. A NF membrane system includes
a sequence of treatments (train) designed to meet treatment needs of a particular
water quality and typically requires:

e Chemical addition for pretreatment and pH adjustment,

e Cartridge filter for the removal of large particles that may foul the
membranes, and

22 \Water Treatment Plant Design, 3" edition. Denver, Colorado. American Water Works
Association. 1998.

23 \Water Treatment Primer for Communities in Need, Desalination Series Report No. 68. Bureau
of Reclamation. 2010. Denver, Colorado.
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e Disposal system for concentrate management.

Table 14. Benefits and limitations associated with NF membrane treatment for drinking

water systems (U.S. EPA, 2006).**

Benefits:

Limitations:

Absolute pathogen removal.

Capital costs for all membrane technologies
are relatively high.

Effective removal of colloidal material,
organics, and disinfection byproducts.

Concentrate disposal costs add additional
capital and operations and maintenance
expenses.

Ease of adding additional modular
components allows for future increases
in treatment capacity with reduced
capital costs.

NF membranes can have up to a 90
percent recovery rate, therefore
decreasing concentrate disposal.

Operations and maintenance costs for NF
membranes are high because operation
requires skilled and intensive labor to perform
activities such as chemical cleaning and
pretreatment for turbidity and suspended
solids.

Reverse Osmosis

RO utilizes an applied pressure to overcome osmotic pressure and force the
permeate across a membrane and the reject with the dissolved salts (ions),
particles, colloids, organics, bacteria remain. RO could provide an effective
means of treatment for the Dakota and Ogallala Aquifer. Since both NF and RO
are similar technologies and are valid advanced water treatment alternatives NF
was selected for alternative comparison since it has a lower cost.

Table 15 provides a listing of contaminants and removal by the two selected

treatment technologies, 1X and NF.

% Technology and Cost Document for the Final Ground Water Rule. United States Environmental

Protection Agency. 2006. Washington, D.C.
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Table 15. Treatment Technologies and contaminants removed.

Contaminants Dakota Ogallala Treatment
Aquifer Aquifer Technologies
contaminant removal

lon Exchange Nanofiltration

Chloride

Fluoride

Gross Alpha Emitters

Beta patrticles
Radium (226,228)

Uranium radiation

Iron

Manganese

Selenium

Sulfates

Total dissolved Solids

Uranium

Alternatives

Formulation

Alternatives were formulated based on their ability to meet the planning
objectives of providing water, meeting public drinking standards and meeting the
estimated 2050 water demand of the communities.

The major considerations or concepts explored in the development of the
alternatives were:

e Advanced water treatment for each community individually

e Two options exist for the importation of fresh water supplies. The
communities could purchase a right in the Paleo, or obtain water from an
Ogallala location not influenced by the Arkansas River.

e Development of a Regional Authority to construct, operate and maintain
the individual treatment systems of the locally impaired sources. Little
information was available in the reduction of cost and for the purpose of
this report; it was assumed that a 40% reduction in O&M of the facilities
could be realized from the Regional Authority.

e Development of a Regional Authority to construct, operate and maintain
the infrastructure required for the importation of fresh water.
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e Purchase and conveyance of treated water from other public water
providers.

These concepts were developed for each entity that was identified as having a
need for advanced treatment or importation of water in order to meet the public
drinking standards and/or 2050 water demand.

Infrastructure

The required infrastructure was developed utilizing the estimated 2050 demand in
ac-ft per year for each of the entities. The maximum daily demand was utilized to
size the infrastructure for the conveyance and treatment systems. The maximum
daily demand was calculated by multiplying the average daily demand by a
peaking factor of 2.25 and is expressed in terms of gallons per minute (gpm).
Table 16 provides a summary of the calculated infrastructure demands for each
community. Note that Lakin is not included because current infrastructure is
projected to meet future demands. In addition, Syracuse is the only community
listed on the table with an existing drinking supply that is expected usable without
further treatment. Therefore, only 45 ac-ft of water is necessary in addition to
current infrastructure.

Table 16. Demand for Infrastructure Development

Entity 2050 annual Average daily demand Maximum Daily
demand (ac-ft) (gpm) Demand (gpm)
Coolidge 31 19 43
Syracuse* 177 (45) 109 (35) 245 (56)
Hamilton RWD1 13 8 18
Deerfield 176 109 246
Holcomb 569 353 794

*Water right shortfall for the 2050 demand from Syracuse

Assessment Criteria Guidelines

Alternatives were assessed based on criteria set forth in the Principles and
Guidelines (P&Gs) for Water and Related Land Resources Implementation
Studies (Water Resources Council 1983). The P&Gs were developed to ensure
proper and consistent planning by Federal agencies in the formulation and
evaluation of water-related resources studies, including appraisal and feasibility
investigations. The four criteria are as follows:
e Effectiveness: The extent to which an alternative reliably meets the planning
objective by alleviating a specified problem and achieving goals.

e Efficiency: The extent to which an alternative is cost effective.

e Acceptability: The workability and viability of an alternative with respect to
how compatible it is with authorities, regulations, policies, and environmental
law.
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e Completeness: The extent to which an alternative accounts for all necessary
investments or other actions to ensure realization of goals.

Although the P&Gs list the above criteria as requirements to consider in the
evaluation of alternatives, the P&Gs do not specify the manner by which these
criteria are analyzed, so discretion is allowed due to wide variation among project
types. For this investigation, criteria were analyzed based on a variety of key
factors considered important to each criterion. For instance, the Effectiveness
criterion was analyzed based on factors related to the reliability of water
deliveries, as well the challenges associated with construction and servicing the
project. Next, points were allocated based on whether a criterion and/or factor
scored a “high”, “moderate”, or “low”. The point allocation system is described
later in this section; below is a detailed description of each criterion and its
associated ranking factors.

The discussion of the individual assessment criteria for each alternative is located
in Appendix A.

No Action Alternatives

Reclamation evaluated the No Action Alternative for each of the communities.
The No Action Alternative includes steps that would likely occur within the study
area during the planning horizon to address the identified problems, needs, or
opportunities if the proposed project is not constructed. The analysis must
include the estimated cost of those steps and projected results, including risks and
uncertainties. The No Action Alternatives are identified in the following
description of alternatives.

Alternatives Considered but Eliminated

Arkansas River and Alluvium

The water quality in the Arkansas River and Alluvium is considered extremely
poor with high concentrations of salinity, total dissolved solids, selenium, sulfur
and uranium. The communities in the Study Area do not currently utilize this as a
drinking water source. This source is closed to new appropriations by the State of
Kansas and therefore was eliminated as a source alternative.
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Coolidge Alternatives Formulation and Evaluation

Coolidge has a population of 95 with 47 service connections® and obtains its
water from two wells drilled into the Dakota. The demand will increase from 29
ac-ft per year in 2010 to 31 ac-ft per year in 2050. The 2050 maximum daily
demand was calculated at 43 gpm. Coolidge has adequate water rights for the
2050 demand. The wells are capable of producing 150 gpm each and the average
production from the system is capable of 29,600 gallons per day.

Coolidge has utilized an IX facility to treat water since 2005 due to issues with
high iron content. Prior to the installation of this facility, the city had issues
meeting the EPA regulations for combined radium and gross alpha particles. 1X
softens the water and reduces the levels of gross alpha particles and radium. Since
2008, Coolidge has been able to meet the regulations on Radium and Gross Alpha
Particles. The IX facility currently has the capacity to treat water at a rate of 165
gallons per minute. Only minor upgrades are required to the facility for future
increase in demand.

Coolidge reportedly has difficultly in performing O&M due to lack of resources?®.
The backwash from the 1X facility is currently disposed of in evaporative lagoons
and that may not meet current Kansas standards, for impermeable lining. If
Coolidge continues to utilize 1X for treatment, it is likely that lining of the
backwash evaporative lagoons will be required.

Description of Alternatives

Six alternatives were developed for Coolidge. Figure 8 provides a map showing
the alignment of all the pipeline alternatives for Coolidge. Figures 9 and 10
provide more detail for the individual alternatives.

% Kansas Safe Drinking Water Watch maintained by Kansas Department of Health and
Environment.
%6 Conversation with Mark Rude, GMD3 Executive Director
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Figure 9. Map of proposed pipelines for Coolidge Alternative C.3, C.4, C.5 and C.6

Alternative C.1: Regional/Partnership Shared O&M of Advanced Water
Treatment

Summary: Alternative C.1 consists of the development of a Regional Authority
to construct, operate and maintain the water treatment systems for the various
cities. Coolidge would continue to utilize water treated by IX from the Dakota.
Due to the reported difficulties in retaining the technical expertise to maintain and
operate an advanced treatment plant, Coolidge would work with other
communities in the region (potentially Syracuse, Hamilton RWD1, Deerfield, and
Holcomb) to develop a Regional Authority to operate and maintain the existing or
upgraded treatment facilities. Through this Regional Authority, Coolidge would
provide an adequate level of treatment, operation and maintenance of the existing
raw water supply wells and transmission lines to the treatment facilities. It
assumes that each individual community would maintain separate facilities (no
sharing of infrastructure). The Regional Authority could also be involved in
billing and collections, or simply charge each entity their pro-rata share.

Infrastructure: The actual capacity of the existing ion exchange treatment plant
IS 165 gpm, and is adequate to meet the 2050 demand with only minor upgrades.
The construction of an evaporative lagoon with an impermeable liner to dispose
of the backwash is required.
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Alternative C.2: Dakota Aquifer - Advanced Treatment (Also considered the
No Action Alternative)

Summary: Coolidge would upgrade the existing treatment plant and disposal
facility to meet current regulations and the 2050 demand.

Infrastructure: The actual capacity of the existing IX treatment plant is 165 gpm
and only minor upgrades are required to meet the 2050 demand. The construction
of an evaporative lagoon with impermeable lining is likely required for the
disposal of the backwash.
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Figure 10. Coolidge Alternatives C.3 and C.4

Alternative C.3: Purchase Existing Rights in Paleo

Summary: Coolidge would purchase an existing agricultural right in close
proximity and convert this right to a municipal right.

Infrastructure: The construction of a new municipal supply well approximately
100’ in depth is required. The project would require the installation of a pump and
pipeline construction of a 6” pipeline approximately 4.1 miles in length, both
capable of 45 gpm, with a river crossing and a railroad crossing. Road B crosses
the Arkansas River in the same general location as the proposed pipeline. It is
possible for the pipeline to utilize the existing bridge for the river crossing. The
elevation of the proposed well and Coolidge are approximately equal and it was
assumed that the well pump could generate sufficient head for transport to
Coolidge.
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Alternative C.4: Individual GMD3 Application in Paleo

Description: Coolidge would utilize the GMD3 or other application and develop
the necessary infrastructure to convey the water. The preferred option would be
to construct the pipeline along Hwy 50 to access residence and business in this
corridor. The water would require treatment (chlorination) at the well site.

Infrastructure: The construction of a new municipal supply well approximately
100’ in depth utilizing GMD3 application is necessary. The installation of a
pump and a pipeline construction of approximately 8.5 miles will be required.
The well and pipeline is required to produce and convey a minimum of 45 gpm.
A 6” line would be required to deliver the peak daily demand. A river crossing
and railroad crossing is required. Chlorination would occur at the well site. The
difference in elevation from the approximate well location and Coolidge is 20
feet. The pump at the well site will generate sufficient head to transport the water
to Coolidge.

]
N ; Greeley |

e, | | =

Colorada
= |2 [:]
= AN
@ %
I

oma

Hamilton

STUDY ARE |

-]
7—‘

Coolidge Alternative C 5
pop. 86 L

Syracuse
< pop. 1760

"“““:::Q:\ Kendall (RWD1)
pop. 76 2
Legend -
+  Public Supply Wells
®  Proposed Well: GMD3 S e o
l:l PaleoChannel | A o

Finney RWD1 I

Hamitton RWD1 ‘

Alluvial Aguifer

Dakota Agquifer

Ogallala Aguifer

|
N Stentow - _H_ T —

Kansas - Hamilton County e
Figure 11. Coolidge Alternatives C.5 and C.6

Alternative C.5: GMD3 Application in Paleo with Syracuse (See Alt. S.4)

Summary: Coolidge and Syracuse would develop a Regional Authority to utilize
the GMD3 or other water right application. The construction and O&M of a new
municipal supply well and the conveyance pipeline would be shared. GMD3’s
application for 320 ac-ft per year could easily meet the 2050 estimated demand of
Coolidge and the future demands increases of Syracuse. Additional customers
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located along the Arkansas River corridor from Coolidge to Syracuse would be
accommodated with this system.

Infrastructure: Conveyance of the peak daily demand of Coolidge and the
increase from the current to the 2050 peak daily demand of Syracuse will be
required. The well and conveyance pipeline will be capable of conveying the peak
daily demand of 288 gpm. A municipal water supply well approximately 100’
deep and installation of a pump capable of pumping 290 gpm is required.
Chlorination will occur at the well site. A 10” pipeline of 4 miles in length with
an Arkansas River and a railroad crossing would be required to convey the water
to Hwy 50. A bifurcation structure at the Hwy 50 location would be constructed
and individual pipelines will convey the pipelines to the respective cities. The
additional pipeline to Coolidge would be a 6” pipeline approximately 4.6 miles in
length. An 8” pipeline 10.5 miles in length would convey the water to Syracuse.
The pump at the well site will provide sufficient head to deliver the water to
Coolidge and Syracuse.

Alternative C.6: GMD3 Application Paleo with Syracuse and Hamilton
RWD1) (See Alternatives S.6 and RWDL1.5)

Summary: Coolidge, Syracuse and Hamilton RWD1 will utilize GMD3 or other
water right application of 320 ac-ft per year. The construction of a new municipal
supply well and conveyance pipeline would be constructed, operated, and
maintained by a Regional Authority. Additional customers located along the
Arkansas River corridor from Coolidge to Kendall could be accommodated with
this system.

Infrastructure: The well and conveyance pipeline should be capable of
conveying the maximum daily demand of 306 gpm. A municipal water supply
well approximately 100” deep and installation of a pump is required. Chlorination
will occur at the well site. A 10” pipeline approximately 4 miles in length with an
Arkansas River and a railroad crossing would convey the water to Hwy 50. A
bifurcation structure located at the Hwy 50 location will service individual
pipelines to convey water to the respective cities. The additional pipeline to
Coolidge would be a 6 pipeline approximately 4.6 miles in length. An 8”
pipeline approximately 10.5 miles in length would convey the water to Syracuse
and Hamilton RWD1. An additional 11.6 mile, 4” pipeline would convey the
water to the Hamilton RWD1. The pump at the well site will generate sufficient
head to deliver the water to Coolidge, Syracuse and Hamilton RWDL.

Table 17 provides a summary of the various alternatives developed in this
assessment for Coolidge.
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Table 17 Coolidge Alternatives

Preliminary el ey
Description of Water Proposed Annual O&M
Alt # Cost 3
Source Treatment Estimate® Cost
(Cost/AFY)
Shared Regional O&M
c1 of advanced water Various $700,000 $363
treatment
Advanced Water
C.2 Treatment of Dakota lon Exchange $700,000 $606
Aquifer
c3 Eg:;ﬂ;‘slﬁ ;g?};'e”o Chiorination | $2,700,000 $396
c.a | GMDS Application in Chlorination | $4,200,000 $760
Paleo
(5_'45)1 ng;gvﬁ&plsli/?gggsjg Chlorination $2,900,000 $225
C.6 GMD3 Application in
(S5& Paleo with Syracuse Chlorination $2,200,000 $181
RWD1.5)% | and RWD1

Alternative C.5 is the same regional option as Alternative S.4.

2 Alternative C.6 is the same regional option as Alternative S.5 and Alternative K.5.

3 Preliminary Cost Estimate and Annual O&M costs presented provide only Coolidge’s assumed
proportion share for all regional alternatives.

Alternative Comparison

The results of the evaluations for each of Coolidge’s six alternatives across the
four criteria are shown in Table 18 and Figure 11. The maximum number of
points assigned to each of the criteria and points received by each alternative for
each criterion are included. The points were developed during the collaborative
calls with KWO, GMD3 and WSU. Alt. C.1 scored the highest due to the
utilization of, and the development of a Regional Authority to maintain the
existing infrastructure. Alt. C.2 is described as the most likely to occur if no
further action is taken. Under this alternative, Coolidge continues to struggle in
maintaining and operating the existing system due to the population base of
Coolidge. Alt. C.3 and C.4 scored the lowest, scoring only 39 to 51 total points,
due to the cost of new infrastructure, which lowered the efficiency criteria. They
were also not well represented in the completeness criteria. Alt. C.5 and C.6
require a large amount of infrastructure, but the scoring benefited from shared
expenses through the development of a Regional Authority.
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Table 18. Coolidge Alternatives matrix ranking sheet.

Screening Criteria:

Alternative C.1

Alternative C.2

Alternative C.3

Alternative C.4

Alternative C.5 (See S.4)

Alt. C.6 (See S.6 & RWD1.5)

Individual GMD3 Application Paleo

GMD3 Application Paleo

Dakota Aquifer Advanced Aquifer GMD3 Application Paleo Coolidge/Syracuse/Hamilton
Shared Regional O&M Treatment Agricultural Rights in Paleo Aquifer Coolidge/Syracuse RWD1
Effectiveness (Total 18 13 14 13 14 14
Pts)
(0-8 pts) 8 8 7 7 7 7

Quality and Quantity

Existing water rights provide sufficient
quantity; IX treatment plant provides

Existing water rights provide sufficient
quantity; IX treatment plant provides

Purchase existing rights provide sufficient
quantity; Paleo aquifer provides sufficient

GMD3 application provides sufficient
quantity; Paleo aquifer provides sufficient

GMD3 application provides sufficient
quantity; Paleo aquifer provides sufficient

GMD3 application provides sufficient
quantity; Paleo aquifer provides

Notes: sufficient quality sufficient quality water quality (sustainability unknown) water quality (sustainability unknown) water quality (sustainability unknown) ?;If:cis\?rt)water quality (sustainability

(0-4 pts) 4 4 2 1 1 1

Constructability Waste stream disposal requires standard | Waste stream disposal requires standard Paleo well and pipeline (4-miles) requires | Paleo well and pipeline (8.5-miles) Paleo well and pipeline (8.5-miles) Paleo well and pipeline (8.5-miles)

Notes: modifications modifications standard construction; railroad and river requires standard construction; railroad requires standard construction; railroad requires standard construction; railroad
crossing provides moderate challenges; and river crossing provides moderate and river crossing provides moderate and river crossing provides moderate
waste stream disposal is not required challenges; waste stream disposal is not challenges; waste stream disposal is not challenges; waste stream disposal is

required required not required
(0-6 pts) 6 1 5 5 6 6

Operation and Serviceability
Notes:

Regional operators and leverage
resources provide experienced O&M

Documented O&M strains the existing
resources

Operational challenges are moderate

Operational challenges are moderate

Operational challenges are minimal due
to leveraged resources

Operational challenges are minimal
due to leveraged resources

Efficiency 16 11 12 0 14 17
(0-8pts) 8 8 4 0 3 5
Construction Cost $700,000 $700,000 $2,600,000 $4,200,000 $2,900,000 $2,200,000
(0-12 pts) 8 3 8 0 11 12
Annualized O&M Cost/AF $ 363 $ 606 $355 $760 $225 $181
Acceptability 13 14 15 15 14 14
(0-5 pts) 4 5 5 5 4 4

Authorities, regulations, and
policies Notes:

Regional Authority or agreement requires
moderate challenges; waste stream
disposal provides no conflict with
regulations and policies

Existing authority remains in place; waste
stream disposal provides no conflict with
regulations and policies

Existing authority remains in place; Paleo
well and pipeline provide no conflict with
regulations and policies

Existing authority remains in place; Paleo
well and pipeline provide no conflict with
regulations and policies

An agreement with Syracuse would
provide authority; Paleo well and pipeline
provide no conflict with regulations and
policies

An agreement with Syracuse and
Kendall would provide authority; Paleo
well and pipeline provide no conflict
with regulations and policies

(NIA)

N/A

N/A

N/A

N/A

N/A

N/A

Insufficient information to
determine public acceptance

Public acceptance is not to be considered
in this ranking

Public acceptance is not to be considered
in this ranking

Public acceptance is not to be considered
in this ranking

Public acceptance is not to be considered
in this ranking

Public acceptance is not to be considered
in this ranking

Public acceptance is not to be
considered in this ranking

(0-5 pts)

4

4

5

5

5

5

Environmental considerations
Notes:

Waste stream disposal require the
construction of an additional lagoon on
disturbed (or undisturbed) land

Waste stream disposal require the
construction of an additional lagoon on
disturbed (or undisturbed) land

Waste stream disposal is not required,;
pipeline requires short term land
disturbance

Waste stream disposal is not required,;
Paleo well and pipeline requires short
term land disturbance

Waste stream disposal is not required,;
Paleo well and pipeline requires short
term land disturbance

Waste stream disposal is not required,;
Paleo well and pipeline requires short
term land disturbance

(0-5 pts) 5 5 5 5 5 5
Public health and safety No issues were found No issues were found No issues were found No issues were found No issues were found No issues were found
Completeness 12 13 9 11 12 12
(0-5 pts) 4 5 2 3 4 4

Coordination and available
water rights

Development of a Regional Authority or
agreement; existing water rights provide

Existing water rights provide future
demand

Agricultural water rights required

GMD3 water rights application required

GMD3 water rights application required;
development of agreement with Syracuse

GMD3 water rights application
required; development of agreement

Notes: future demand (benefit from the economies of scale) with Syracuse and Kendall (benefit
from the economies of scale)
(0-5 pts) 4 4 3 4 4 4

Engineering Uncertainties
and risks Notes:

Existing infrastructure provides few risks;
waste stream analysis provides moderate
uncertainty

Existing infrastructure provides few risks;
waste stream analysis provides moderate
uncertainty

Paleo aquifer potential quality and
quantity and pipeline alignment (private
property challenges) provide moderate
risks and uncertainties

Paleo aquifer potential quality and
quantity and pipeline alignment (access
road required) provide moderate risks and
uncertainties

Paleo aquifer potential quality and
quantity and pipeline alignment (access
road required) provide moderate risks and
uncertainties

Paleo aquifer potential quality and
quantity and pipeline alignment
(access road required) provide
moderate risks and uncertainties

(0-5 pts)

4

4

4

4

4

4

Permits, ROW, and
easements Notes:

Waste stream disposal requires land
(purchased land)

Waste stream disposal requires land
(purchased land)

Paleo well requires permits and easement
note; pipeline (4 miles) requires a railroad
permit and river crossing ROW access

Paleo well requires permits and easement
note; pipeline (8.5 miles) requires a
railroad permit and river crossing ROW
access

Paleo well requires permits and easement
note; pipeline (8.5 miles) requires a
railroad permit and river crossing ROW
access

Paleo well requires permits and
easement note; pipeline (8.5 miles)
requires a railroad permit and river
crossing ROW access

TOTAL

59

51

50

39

54

57
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Figure 12. Comparison of Alternatives for Coolidge

Conclusions

A public meeting presenting these alternatives was conducted in Syracuse, Kansas
and Holly, Colorado on February 26 and 27", respectively. The public opinion
gathered was insufficient to rank public opinion on the alternatives, however all
alternatives were well received.

The alternatives utilizing a Regional Authority scored relatively well in this
analysis. The sizes of the communities are small, which indicate a sharing of
resources and the cost of developing or maintaining existing water supplies is the
most viable option. Coolidge has begun IX treatment of the Dakota water.
Utilizing the existing infrastructure while developing a Regional Authority to
operate and maintain the treatment facilities scored the highest of the alternatives.

Certain advantages of the regional infrastructure concept (C.5 and C.6) were not
captured in this analysis. The construction of a Regional Authority infrastructure
encompassing Hamilton County by utilizing the existing GMD3 water application
would be able to provide water to approximately 90% of the population of
Hamilton County. Providing potable water to the rural population as well as
industries located along the river corridor is important to the future growth in
Hamilton County.

The potential for a Regional Authority between communities should be explored
before Coolidge moves forward with an independent development of water

supply.
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Syracuse Alternatives Formulation and Evaluation

Syracuse has a population of 1,812 with 954 service connections. Syracuse
currently has four wells located within the Paleo channel south of the Arkansas.
One well is located just south of the city. The other three wells are located
approximately two miles south and three miles west of Syracuse. The water only
requires chlorination for treatment, but the wells near the river sometimes degrade
in quality during the summer when the water table around the city wells is low.
This is believed to be because when the water table is lowered, water from the
Arkansas alluvium contaminates the clean water in the Paleo locally.

The 2050 estimated demand for Syracuse is 901 ac-ft per year, an increase of 177
ac-ft per year from the 2010 demand. Syracuse will have a supply deficit of 45 ac-
ft per year. Syracuse currently charges $14.00 for the first 5,000 gallons, and
$1.30 per additional thousand gallons.

For the purpose of developing alternatives it was assumed that Syracuse would
need to acquire an additional right of 45 ac-ft and infrastructure to convey the
increase peak demand of 245 gpm.

Description of Alternatives

Figure 12 below provides a map showing all of the alignments for Syracuse
alternatives. Figures 13 through 15 shows more detail of individual alternatives.
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Figure 13. Map of proposed pipelines for Syracuse Alternative S.2-6.
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Alternative S.1: Administrative Rule Change for Paleo (Also considered the
No Action Alternative)

Summary: Syracuse will seek administrative changes that would allow the
increased pumping of existing wells. The current wells may not meet the safe
yield or spacing requirements for the increased pumping. A hydrologic study
would be required to determine if required yield could be met without a negative
impact. Any increase in withdrawal would require approval by the Chief
Engineer.

It is currently unknown if the existing facilities could pump and convey the
additional water demand; therefore for this alternative new infrastructure was
constructed.

Infrastructure: A municipal water supply well approximately 100’ deep and
installation of a pump capable of pumping 250 gpm is required. This may require
a new well or the reworking of an additional well. Chlorination would occur at
the well site. The construction of an 8” pipeline 4 miles in length will be
required.
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Figure 14. Syracuse Alternative S.2

Alternative S.2: Individual GMD3 Application in Paleo

Summary: Syracuse would assume the GMD3 or other water right application,
which is for 320 acre-feet annually. It is unlikely that water can be legally
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appropriated to Syracuse from a location in the Paleo Aquifer between their wells
and the GMD3 application without an administrative rule change.

Infrastructure: The infrastructure will convey the increase from the existing to
the 2050 peak daily demand. The well and conveyance pipeline should be
capable of conveying 250 gpm. A municipal water supply well approximately
100’ deep and installation of a pump capable of pumping 250 gpm is required.
Chlorination would occur at the well site. An 8” pipeline of 4-miles with an
Arkansas River and a railroad crossing would convey the water to Hwy 50. An 8”
pipeline 10.5 miles long would convey the water to Syracuse. The pump at the
well site will provide sufficient head to deliver the water to Syracuse.

Alternative S.3: Dakota Advanced Water Treatment

Summary: Syracuse will develop a water right in the Dakota in close proximity
to the city. It is unknown if the water from the Dakota will require treatment by
IX, NF, or blending with Paleo water supplied by their existing wells. For this
alternative, it was assumed that I)X would be used for the removal of gross alpha
particles and radium before blending for distribution.

Infrastructure: Infrastructure would include the construction of two wells
meeting municipal standards into the Dakota, north of the city. The infrastructure
would include pumps, a conveyance pipeline and IX treatment facility, as well as
facilities to mix the water with the existing water. Productions of wells from the
Dakota near Syracuse appear to be limited in production, varying from 25 to 50
gpm. The peak daily demand increase would require approximately 55 gpm. The
length of the pipeline is estimated to be 5 miles, assuming that Syracuse will not
be able to tie into the existing infrastructure.
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Figure 15. Syracuse Alternative S.4

Alternative S.4: GMD3 Application in Paleo with Coolidge (See Alt. C.5)

Summary: Coolidge and Syracuse would utilize GMD3 or other water right
application. Construction of a new municipal supply well and the conveyance
pipeline would be shared through a Regional Authority. Additional customers
located along the Arkansas River corridor from Coolidge to Syracuse could be
accommodated with this system.

Infrastructure: The infrastructure is required to convey the peak daily demand of
Coolidge and the increase from the existing peak to the 2050 peak daily demand
of Syracuse. Therefore, the well and conveyance pipeline should be capable of
conveying 286 gpm. A municipal water supply well approximately 100 feet deep
and installation of a pump capable of pumping 286 gpm is required. Chlorination
would occur at the well site. A 10” pipeline 4 miles in length with an Arkansas
River and a railroad crossing would convey the water to Hwy 50. A bifurcation
structure is required at the Hwy 50 location and individual pipelines would
convey the water to the respective cities. The additional pipeline to Coolidge
would be a 6” pipeline approximately 4.6 miles in length and an 8” pipeline 10.5
miles in length would convey the water to Syracuse. The pump at the well site
will provide sufficient head to deliver the water to Coolidge and Syracuse.
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Figure 16. Syracuse Alternative S.5 and S.6

Alternative S.5: GMD3 Application in Paleo with Hamilton RWDL1 (See Alt.
RWD1.4)

Summary: Syracuse and Hamilton RWD1 would utilize the GMD3 or other
water right application. The construction of a new municipal supply well and the
conveyance pipeline would be shared through a Regional Authority. Additional
customers located along the Arkansas River corridor from Syracuse to Kendall
would be accommodated with this system.

Infrastructure: The infrastructure will provide the difference between the
existing peak daily and the 2050 peak daily demand of Syracuse and the peak
daily demand of Hamilton RWD1. The well and conveyance pipeline will be
sized to convey 263 gpm. A municipal water supply well approximately 100-feet
deep and installation of a pump cable of pumping 263 gpm is required.
Chlorination will occur at the well site. A 10” pipeline of 4 miles with an
Arkansas River and a railroad crossing would convey the water to Hwy 50.

An 8” pipeline 10.5 mile in length would convey the water to Syracuse and
Hamilton RWD1. An additional 11.6 mile, 4” pipeline would convey the water to
Hamilton RWD1. The pump at the well site will provide sufficient head to
deliver the water to Syracuse and Hamilton RWD1.
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Alternative S.6: GMD3 Application in Paleo with Coolidge and Hamilton
RWD1 (See Alt. S.6 and RWDL1.5)

Summary: Coolidge, Syracuse, and Hamilton RWD1 would utilize the GMD3 or
other water right application. The construction of a new municipal supply well
and a portion of the conveyance pipeline would be shared through a Regional
Authority. Additional customers located along the Arkansas River corridor from
Coolidge to Kendall would be accommodated with this system.

Infrastructure: The infrastructure will provide the difference between the
existing peak daily demand and the 2050 peak daily demand of Syracuse and the
peak daily demand of Coolidge and Hamilton RWD1. Therefore the well and
conveyance pipeline should be capable of conveying 308 gpm. A municipal
water supply well approximately 100 feet deep and installation of a pump capable
of pumping 308 gpm is required. Chlorination will occur at the well site. A 10”
pipeline of 4 miles with an Arkansas River and a railroad crossing would convey
the water to Hwy 50. The pipeline and the well would be a shared pipeline
between Coolidge, Syracuse, and Hamilton RWDL.

A bifurcation structure located at a Hwy 50 location and individual pipelines
would convey the waters to the respective cities along Hwy 50. The additional
pipeline to Coolidge would be a 6” pipeline approximately 4.6 miles in length. An
8” pipeline 10.5 miles in length would convey the water to Syracuse and
Hamilton RWD1. An additional 11.6 mile, 4 inch pipeline would convey the
water to Hamilton RWD1. The pump at the well site will produce sufficient head
to deliver the water to Coolidge, Syracuse, and Hamilton RWD1.

A summary of the various alternatives for Syracuse developed in this assessment
are listed in Table 19.
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Table 19. Alternatives for Syracuse.

i Proposed Preliminary | Preliminary
Description of Water
Alt # Sourclep ! Treatment Cost 0O&M Cost”
Estimate” (Cost/AFY)
Administrative Rule Ch
s.1 Mministrative JUie LNange | chiorination | $3,300,000 $417
for Paleo
S.2 GMD3 Application in Paleo Chlorination | $7,700,000 $897
S3 Advanced Water Treatment lon $4.9100.000 $1.072
of Dakota Exchange
S.4 GMD3 Application in Paleo L
Chl t 6,000,000 785
(C.5)" | with Coolidge orination | $ $
S5 GMD3 Application in Paleo L
. . Chlorination 4,300,000 627
(RWD1.4)2| with Hamilton RWD1 natl $ $
S.6 GMD3 Application in Paleo
(Cb& with Coolidge and Hamilton Chlorination $3,700,000 $608
RWD1.5)° | RWD1

" Alternative S.4 is the same regional option as Alternative C.5.
2 Alternative S.5 is the same regional option as Alternative K.4.
% Alternative S.6 is the same regional option as Alternative C.6 and Alternative K.5.
4 Preliminary Cost Estimate and Annual O&M costs presented provide only Syracuse’s assumed

proportion share for all regional alternatives.

Alternatives Comparison

The results of the evaluation for each of the Syracuse’s six alternatives across the
four criteria are shown in Table 20 and Figure 16. The results are depicted as
points scored for each of the alternatives for Syracuse across the four criteria.
Alternatives S.1 is the most likely to occur if no further action is taken. Under
this alternative Syracuse would seek administrative rule changes for Kansas
Water Rights. Alternative S.1 ranked high due to the lowest capital cost, but
scored low in completeness due to the unknowns in seeking the Rule changes.
Alternatives S.2 and S.3 scored the lowest, because cost of new infrastructure
lowered the efficiency criteria and scored low in the completeness criteria.
Alternative S.4, S.5 and S.6 also require a large amount of infrastructure, but
indicate the benefits of shared expenses through the development of a Regional

System.
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Table 20. Syracuse Alternaitve matrix ranking sheet.

Screening Criteria:

Alternative S.1

Alternative S.2

Alternative S.3

Alternative S.4 (See C.5)

Alternative S.5 (See RWD1.4)

Alt. S.6 (See C.6 & RWD1.5)

Administrative Rule Changes in Individual Dakota Aquifer Advanced Water GMD3 Application Paleo GMD3 Application Paleo Syracuse/ GMD3 Application Paleo
Kansas Water Rights GMD3 Application Paleo Treatment Syracuse/Coolidge Hamilton RWD1 Coolidge/Syracuse/Hamilton RWD1
Effectiveness (Total Pts) 17 14 11 14 14 14
(0-8 pts) 7 7 7 7 7 7

Quality and Quantity
Notes:

Modified water rights provide sufficient
guantity; Paleo aquifer provides sufficient

GMD3 application provides sufficient
guantity; Paleo aquifer provides sufficient

Would require the construction of wells
and lon exchange treatment facility

GMD3 application provides sufficient
quantity; Paleo aquifer provides sufficient

GMD3 application provides sufficient
guantity; Paleo aquifer provides sufficient

GMD3 application provides sufficient
guantity; Paleo aquifer provides sufficient

(0-4 pts)

water quality (sustainability unknown)
4

water quality (sustainability unknown)
1

1

water guality (sustainability unknown)
1

water quality (sustainability unknown)
1

water quality (sustainability unknown)
1

Constructability

Existing wells and pipelines provide

Similar but more difficult crossings
(possibly boring for river) as Alt. 3, longer

Construction of wells, pipeline, ion

Paleo well and pipeline (8.5-miles)
requires standard construction; railroad
and river crossing provides moderate

Paleo well and pipeline (8.5-miles)
requires standard construction; railroad
and river crossing provides moderate

Paleo well and pipeline (8.5-miles)
requires standard construction; railroad
and river crossing provides moderate

Notes: adequate flow. pipeline exchange and evaporative lagoon challenges; waste stream disposal is not challenges; waste stream disposal is not challenges; waste stream disposal is not
required required required

(0-6 pts) 6 6 3 6 6 6

(N)gg::tlon and Serviceability Existing O&M provides no challenges Existing O&M provides no challenges Operational challenges 832{/?:23:'(;22'5?82: are minimal due gﬁg;ﬁgggbﬁgﬁgﬁggz are minimal due t?)plggr'gggldcggﬁ;g:: are minimal due

Efficiency 20 2 5 12 11 18

(0-8pts) 8 0 5 3 5 7

Construction Cost $ 3,360,000 $7,700,000 $3,800,000 $6,000,000 $5,160,000 $3,710,000

(0-12 pts) 12 2 0 9 6 11

Annualized O&M per AF $ 417 $897 $1,072 $785 $627 $608

Acceptability 12 15 11 14 14 14

(0-5 pts) 2 5 4 4 4 4

Authorities, regulations, and
policies Notes:

Request to Chief Engineer for a special
management area provides some
precedent for moderate difficulties (or
intensive groundwater use control area);
Paleo well and pipeline provide no conflict
with regulations and policies

Existing authority remains in place; Paleo
well and pipeline provide no conflict with
regulations and policies

Existing authority remains in place;
existing technologies provide minimal
regulations and policy difficulties

An agreement with Coolidge would
provide authority; Paleo well and pipeline
provide no conflict with regulations and
policies

An agreement with Kendall would provide
authority; Paleo well and pipeline provide
no conflict with regulations and policies

An agreement with Coolidge and Kendall
would provide authority; Paleo well and
pipeline provide no conflict with
regulations and policies

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Insufficient information to
determine public acceptance

Public acceptance is not to be considered
in this ranking

Public acceptance is not to be considered
in this ranking

Public acceptance is not to be considered
in this ranking

Public acceptance is not to be considered
in this ranking

Public acceptance is not to be considered
in this ranking

Public acceptance is not to be considered
in this ranking

(0-5 pts)

5

5

4

5

5

5

Environmental considerations
Notes:

No issues were found

Paleo well and pipeline requires short
term land disturbance

Water treatment plant provides small
footprint and minimal environmental
disturbance; waste stream disposal
requires construction disturbed (or
undisturbed) land

Paleo well and pipeline requires short
term land disturbance

Paleo well and pipeline requires short
term land disturbance

Paleo well and pipeline requires short
term land disturbance

(0-5 pts)

5

5

3

5

5

5

Public health and safety
Notes:

No issues were found

No issues were found

Waste disposal lagoon location would
likely to be in the flood plain or would
disturb the flood plain due to levees

No issues were found

No issues were found

No issues were found

Completeness

9

11

8

12

12

12

(0-5 pts)

3

3

2

4

4

4

Coordination and available
water rights
Notes:

Request to Chief Engineer for a special
management area provides some
precedent for moderate difficulties (or
intensive groundwater use control area)

GMD3 water rights application required

Required to obtain rights in the Dakota

GMD3 water rights application required;
development of agreement with Coolidge
(benefit from the economies of scale)

GMD3 water rights application required,;
development of agreement with Kendall
(benefit from the economies of scale)

GMD3 water rights application required;
development of agreement with Coolidge
and Kendall (benefit from the economies
of scale)

(0-5 pts)

1

4

3

4

4

4

Engineering Uncertainties and
risks Notes:

Hydrologic study required to determine if
required yield could be met without a
negative impact; existing pipeline size
provides adequate future demands

Paleo aquifer potential quality and
quantity and pipeline alignment (access
road required) provide moderate risks and
uncertainties

Design and specifications associated
with water treatment plant design and
waste stream disposal requires standard
risks and uncertainties

Paleo aquifer potential quality and
quantity and pipeline alignment (access
road required) provide moderate risks and
uncertainties

Paleo aquifer potential quality and
guantity and pipeline alignment (access
road required) provide moderate risks and
uncertainties

Paleo aquifer potential quality and
guantity and pipeline alignment (access
road required) provide moderate risks and
uncertainties

(0-5 pts)

5

4

3

4

4

4

Permits, ROW, and
easements notes:

Existing infrastructure requires no
permits, ROW, and easements notes

Paleo well requires permits and easement
note; pipeline (8.5 miles) requires a
railroad permit and river crossing ROW
access

Water treatment plant design and waste
stream disposal requires permits and
easements

Paleo well requires permits and easement
note; pipeline (8.5 miles) requires a
railroad permit and river crossing ROW
access

Paleo well requires permits and easement
note; pipeline (8.5 miles) requires a
railroad permit and river crossing ROW
access

Paleo well requires permits and easement
note; pipeline (8.5 miles) requires a
railroad permit and river crossing ROW
access

TOTAL

58

42

35

52

51

58
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Figure 17. Comparison of Alternatives for Syracuse

Conclusions

A public meeting presenting these alternatives was conducted in Syracuse, Kansas
and Holly, Colorado on February 26™. The Syracuse meeting was attended by
representatives from Hamilton County, the city of Syracuse, and town of Kendall
(Hamilton RWD1). The status of Syracuse’s wells were discussed and their
relation to the Paleo aquifer. The discussion included if accessing the Paleo
aquifer near Syracuse or Coolidge could benefit all of Hamilton County by
providing fresh water for the county needs and if water rights application from
Syracuse to address study need was necessary before further state issued
appropriations occur. The benefit of protecting and securing that source as soon as
possible was described. All alternatives were well received; however, the
information gathered was insufficient to rank public opinion on the alternatives.

The City of Syracuse has since submitted a letter to the State Engineer, requesting
that future appropriations from the source be suspended until a study is completed
on the sustainable yield.

The alternatives utilizing a Regional Authority including the communities of
Kendall and Coolidge scored very well in this analysis. The sizes of the
communities are small, which indicate a sharing of resources and the cost of
developing or maintaining existing water supplies is the most viable option.

The outcome of seeking an administrative rule change is unknown and a
significant amount of engineering work will likely be required. Additional
discussions need to occur before deciding to proceed with or disregard this option.
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Certain advantages of the regional infrastructure were not captured in this
analysis. The construction of a regional infrastructure encompassing Hamilton
County by utilizing the existing GMD3 water application would be able to
provide water to approximately 90% of the population of Hamilton County.
Providing potable water to the rural population as well as industries located along
the river corridor is important to the future growth in Hamilton County.

The potential for Regional Authority between communities should be explored
before Syracuse moves forward with the development of an individual water

supply.
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Hamilton County Rural Water District No. 1's (Hamilton
RWD1) Alternatives Formulation and Evaluation

Hamilton RWD1 obtains its water from two wells drilled into the Dakota. These
wells were completed in 1983 and are 382’ in depth, with a design capacity of 40
gpm each. Water quality problems include high iron content and is treated by
chlorination and iron sequestration. Hamilton RWD1 has adequate water rights
for the 2050 demand. The 2050 estimated demand is 13 ac-ft per year

Needs: The water quality in the Dakota is degrading, and Hamilton RWD1 may
need to upgrade their existing treatment system or import higher quality water. If
advanced treatment were utilized, a lined evaporative lagoon would be required.
Hamilton RWD1 could also consider utilizing Lakin’s disposal well to dispose of
the waste stream.
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Figure 18. Hamilton RWD1 Alternative RWD1.3

Description of Alternatives

Figures 18 and 19 provide a map showing the alignment of alternatives RWD1.3,
RWD1.4 and RWDL1.5.

Alternative RWD1.1: Dakota Aquifer - Advanced Treatment —Shared
Regional O&M

Summary: Hamilton RWD1 would participate in a Regional Authority to
operate an IX treatment plant and the construction and operation of an evaporative
lagoon to meet current regulations.

57



Infrastructure: The construction of an IX treatment plant and an evaporative
lagoon with an impermeable liner for the disposal of the backwash would be
required.

Alternative RWD1.2: Dakota Advanced Water Treatment (Also considered
the No Action Alternative)

Summary: Hamilton RWD1 would construct an IX treatment facility. The
disposal of the waste stream would be required.

Infrastructure: The existing wells have adequate capacity. The installation of
an IX treatment plant would be required. A lagoon will be constructed to dispose
of the waste stream.

Alternative RWD1.3: Lakin Treated Water

Summary: Hamilton RWD1 would purchase treated water from Lakin to meet
the 2050 demand. Lakin has constructed a nanofiltration plant and disposal well.
After the construction of the NF treatment plant, Lakin may have adequate
capacity to serve Hamilton RWD1.

Infrastructure: The construction of a 15.5 mile, 4” pipeline from the Lakin NF
plant to Hamilton RWD1 capable of conveying 18 gpm will be required. The
pipeline would follow Hwy 50 ROW. It is likely that a booster pump will be
required. The elevation at Lakin is 3,020-ft and the elevation at Hamilton RWD1
is 3,220-ft, an elevation difference of 200-feet.
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Figure 19. Hamilton RWD1 Alternatives RWD1.4 and RWD1.5

Alternative RWD1.4: GMD3 Application in Paleo with Syracuse (See Alt.
S.5)

Summary: Syracuse and Hamilton RWD1 would utilize the GMD3 or other
water right application. Construction of a new municipal supply well and the
conveyance pipeline would be completed by a Regional Authority. Additional
customers located along the Arkansas River corridor from Syracuse to Kendall
would also be accommodated with this system.

Infrastructure: The infrastructure will provide the difference between the
existing peak and the 2050 peak daily demand of Syracuse and the peak daily
demand of Hamilton RWD1. A municipal water supply well approximately 100’
deep and installation of a pump capable of pumping 263 gpm is required.
Chlorination will occur at the well site. A 10” pipeline of 4 miles in length with
Arkansas River and railroad crossings would convey the water to Hwy 50. An 8”
pipeline 10.5 miles in length would convey the water to Syracuse and Hamilton
RWDL1. An additional 11.6 mile, 4” pipeline would convey the water to Hamilton
RWDL1. The pump at the well site will provide sufficient head to deliver the water
to Syracuse, and Hamilton RWDL.

Alternative RWD1.5: GMD3 Application in Paleo with Coolidge and
Syracuse (See Alt. C.6 and S.6)

Summary: Coolidge, Syracuse, and Hamilton RWD1 would utilize GMD3 or
other water right application. Construction of a new municipal supply well and a
portion of the conveyance pipeline would be shared through a Regional Authority.
Additional customers located along the Arkansas River corridor from Coolidge to
Kendall would also be accommodated with this system.

Infrastructure: This infrastructure will provide the difference between the
existing peak daily demand and the 2050 peak daily demand of Syracuse and the
peak daily demand of Coolidge and Hamilton RWD1. The well and conveyance
pipeline should be capable of conveying 308 gpm. A municipal water supply well
approximately 100 feet deep and installation of a pump capable of pumping 308
gpm is required. Treatment (chlorination) would occur at the well site. A 10”
pipeline of 4 miles with an Arkansas River and a railroad crossing would convey
the water to Hwy 50. The pipeline and the well would be a shared pipeline
between Coolidge, Syracuse, and Hamilton RWDL.

A bifurcation structure will be constructed at the Hwy 50 location and individual
pipelines along Hwy 50 would convey the water to the respective cities. The
pipeline to Coolidge would be a 6” pipeline 4.6 miles in length. An 8” pipeline
10.5-miles in length would convey the water to Syracuse and Hamilton RWD1.
An additional 11.6 mile, 4” pipeline would convey the water to the Hamilton
RWD1. The pump at the well site will produce sufficient head to deliver the
water to Coolidge, Syracuse, and Hamilton RWD1.
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Table 21 provides a summary of the various alternatives developed in this
assessment for Hamilton RWDL.

Table 21. Alternative for Hamilton RWD1.

Preliminar Preliminary
Description of Water Proposed y Annual O&M
Alt # Cost 3
Source Treatment . 3 Cost
Estimate
(Cost/AFY)
Shared Regional O&M of
RWD1.1 | Advanced Water Various $1,000,000 $662
Treatment
Dakota Ad d Wat
RWD1.2 | _oxo@ Advanced Waler | Exchange | $1,000,000 $1,103
Treatment
RWD1.3 | Lakin Treated Water Chlorination $4,100,000 $4,405
RWD1.4 | GMD3 Application i
; ‘ppiication In Chlorination | $5,600,000 $690
(S.5) Paleo with Syracuse
RWDL5 GMD3 Apphcatpn in o
(C.6 & 5.6 Paleo With Coolidge and | Chlorination $5,300,000 $439
' " | Sryacuse

" Alternative K.4 is the same regional option as Alternative S.5.

’ Alternative K.5 is the same regional option as Alternative C.6 and Alternative S.6.

8 Preliminary Cost Estimate and Annual O&M costs presented provide only Kendall's assumed
proportion share for all regional alternatives.

Comparison of Alternatives

Table 22 and Figure 19 provide a summary of results of the alternative evaluation.
The evaluations are depicted as points scored for each of the six alternatives for
Hamilton RWD1 across the four criteria. Alternative RWD1.2 is described as the
most likely to occur if no further action is taken. This alternative would have
Hamilton RWD1 developing an IX water treatment plant. Alternative RWD1.1
ranked high due to the lowest capital cost, but scored low in acceptability and
completeness. Alternatives RWD1.3 scored the lowest due to the cost of
infrastructure to import water from Lakin. This option scored high in the
completeness option. Alternative RWD1.4 and RWD1.5 also require a large
amount of infrastructure to import the Paleo water from Syracuse, but indicate the
benefits of shared expenses through the development of a Regional Authority.
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Table 22. Hamilton RWD1 (Kendall) matrix ranking sheet.

Screening Criteria:

Alternative RWD1.1

Alternative RWD1.2

Alternative RWD1.3

Alternative RWD1.4 (See S.5)

Alt. RWDL1.5 (See C.6 & S.6)

Dakota Aquifer Advanced Water

GMD3 Application Paleo Hamilton

GMD3 Application Paleo

Shared Regional O&M Treatment Treated Water from Lakin RWD1/Syracuse Coolidge/Syracuse/Hamilton RWD1
Effectiveness (Total Pts) 16 10 17 14 14
(0-8 pts) 8 8 8 7 7

Quality and Quantity
Notes:

Existing water rights provide sufficient quantity;
water treatment plant provides sufficient quality

Existing water rights provide sufficient quantity;
water treatment plant provides sufficient quality

Treated water from Lakin provides sufficient
quality and quantity

GMD3 application provides sufficient quantity;
Paleo aquifer provides sufficient water quality
(sustainability unknown)

GMD3 application provides sufficient quantity;
Paleo aquifer provides sufficient water quality
(sustainability unknown)

(0-4 pts)

2

2

3

1

1

Constructability

Water treatment plant and waste stream
disposal construction provides moderate

Water treatment plant and waste stream
disposal construction provides moderate

Pipeline along highway ROW, no river or
railroad crossings. Pump station and surge tank

Paleo well and pipeline (8.5-miles) requires
standard construction; railroad and river

Paleo well and pipeline (8.5-miles) requires
standard construction; railroad and river

Notes: ; crossing provides moderate challenges; waste crossing provides moderate challenges; waste
challenges challenges required. ) ; ; / ; ;
stream disposal is not required stream disposal is not required
(0-6 pts) 6 0 6 6 6
Operation and Serviceability | Regional operators and leverage resources Water treatment plant and waste stream L . Operational challenges are minimal due to Operational challenges are minimal due to
) . . . - X Existing O&M provides no challenges
Notes: provide experienced O&M disposal requires high O&M challenges leveraged resources leveraged resources
Efficiency 19 18 3 11 13
(0-8pts) 8 8 3 0 1
Construction Cost $1,000,000 $1,000,000 $4,100,000 $5,600,000 $5,300,000
(0-12 pts) 11 9 0 11 12
Annualized O&M per AF $662 $1,103 $4405 $690 $439
Acceptability 10 11 14 14 14
(0-5 pts) 3 4 4 4 4

Authorities, regulations, and
policies Notes:

Regional Authority or agreement requires
moderate challenges; existing authority remains
in place; existing technologies provide minimal
regulations and policy difficulties

Existing authority remains in place; existing
technologies provide minimal regulations and
policy difficulties

An agreement with Lakin would provide
authority; transfer of water from Kearny County
to Hamilton County requires the development of
a Kearny County Authority and includes service
along the line.

An agreement with Syracuse would provide
authority; Paleo well and pipeline provide no
conflict with regulations and policies

An agreement with Coolidge and Syracuse
would provide authority; Paleo well and pipeline
provide no conflict with regulations and policies

N/A

N/A

N/A

N/A

N/A

N/A

Insufficient information to
determine public acceptance

Public acceptance is not to be considered in this
ranking

Public acceptance is not to be considered in this
ranking

Public acceptance is not to be considered in this
ranking

Public acceptance is not to be considered in this
ranking

Public acceptance is not to be considered in this
ranking

(0-5 pts) 4 4 5 5 5
Water treatment plant provides small footprint Water treatment plant provides small footprint

Environmental and minimal environmental disturbance; waste and minimal environmental disturbance; waste NO i Paleo well and pipeline requires short term land | Paleo well and pipeline requires short term land

: . . . ) . ) - . . ! o issues were found . .

considerations Notes: stream disposal requires construction disturbed | stream disposal requires construction disturbed disturbance disturbance
(or undisturbed) land (or undisturbed) land

(0-5 pts) 3 3 5 5 5

Public health and safety Wgste disposal Iagoon Iocatioq would likely to qute disposal Iagoon Iocation would likely to ' . '

Notes: be in the flood plain or would disturb the flood be in the flood plain or would disturb the flood No issues were found No issues were found No issues were found

) plain due to levees plain due to levees
Completeness 11 11 13 12 12
(0-5 pts) 4 4 4 4 4

Coordination and available
water rights

Development of a Regional Authority or
agreement; existing water rights provide future

Existing water rights provide future demand

Lakin’s existing water rights provide future
demand; moving water from Kearny to Hamilton
would require the development of a Kearny Co.

GMD3 water rights application required;
development of agreement with Syracuse

GMD3 water rights application required,;
development of agreement with Coolidge and

Notes: demand Authority and additional coordination (Would be | (benefit from the economies of scale) Syracuse (benefit from the economies of scale)
seen as a benefit for Lakin and Kearny Co.)
(0-5 pts) 4 4 5 4 4
Design and specifications associated with Design and specifications associated with . . . . . . . .
. . o ! . Paleo aquifer potential quality and quantity and Paleo aquifer potential quality and quantity and
Engineering Uncertainties water treatment plant design and waste stream | water treatment plant design and waste stream o . . S . )
b ; : . . - . . Treated water. pipeline alignment (access road required) pipeline alignment (access road required)
and risks Notes: disposal requires standard risks and disposal requires standard risks and - h — . ) -~
L . provide moderate risks and uncertainties provide moderate risks and uncertainties
uncertainties uncertainties
(0-5 pts) 3 3 4 4 4
Permits, ROW, and Water treatment plant design and waste stream | Water treatment plant design and waste stream . P.alec.) well requires pe”‘."ts and Qasement npte; P.aleg well requires perrmts and Qasement npte;
. X - . . ; . Highway ROW pipeline (8.5 miles) requires a railroad permit pipeline (8.5 miles) requires a railroad permit
easements Notes: disposal requires permits and easements disposal requires permits and easements . . . .
and river crossing ROW access and river crossing ROW access
TOTAL 56 50 47 51 52
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Figure 20. Comparison of Alternatives for Hamilton RWD1

Conclusions

A public meeting presenting these alternatives was conducted in Lakin and
Syracuse, Kansas on February 25 and 26", respectively. The public opinion
gathered was insufficient to rank public opinion on the alternatives; however, the
all alternatives were well received.

The City of Lakin originally anticipated selling water to other entities but the well
production has less than anticipated.

The alternatives utilizing a Regional Authority scored well in this analysis. The
sizes of the communities are small, which indicate a sharing of resources and the
cost of developing or maintaining existing water supplies is the most viable
option.

Certain advantages of the regional infrastructure concept (RWD1.4 and RWD1.5)
were not captured in this analysis. The construction of a Regional Authority
infrastructure encompassing Hamilton County by utilizing an application from the
Paleo would be able to provide water to approximately 90% of the population of
Hamilton County. Providing potable water to the rural population as well as
industries located along the river corridor is important to the future growth in
Hamilton County.

The potential for a Regional Authority between communities should be explored
before Hamilton RWD1 moves forward with an independent development of
water supply.
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Deerfield Alternatives Formulation and Evaluation

The City of Deerfield population is 700 with 2,503 service connections. A City of
Deerfield meeting occurred with City Manager Craig Turrentine on July 19, 2012
at City Hall. At this meeting, it was reported that the quality of the water is
degrading and the city officials are concerned that it will be unable it to meet the
standard for uranium in the future.

Deerfield has not developed an official plan of action, but they indicate that they
will contact Wheatland, who supplies water to Finney RWD and several other
large customers, and performs reverse osmosis treatment for the city of Garden
City. Wheatland has a raw water pipeline located within a few miles of Deerfield,
and is interested in selling treated water.

Deerfield water rates are tiered and are as follows: a flat fee of $24.30 is charged
for the first 3,000 gallons; $1.64 per thousand gallons is charged from 3,001 —
15,000 gallons; $1.76 per thousand gallons is charged from 15,001 — 25,000
gallons; $1.94 per thousand gallons is charged from 25,001 — 50,000 gallons;
$2.00 per thousand gallons is charged for more than 50,000 gallons.

Needs: Deerfield currently has three wells into the Ogallala near the Arkansas
River with an approved capacity of 1,740 gpm. Deerfield’s 2050 estimated
demand is 176 ac-ft per year. The existing water supply and right is adequate for
the 2050 demand. Deerfield currently obtains their water supply from a single
well in the Ogallala, due to quality issue in the other wells. The water currently
meets the EPA’s MCL standards, but their water quality is deteriorating due to
infiltration of poor quality Arkansas River water.

Description of Alternatives

Figure 20 provides a map that show the proposed alignments of Alternatives D.3
and D.4
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Figure 21. Map of proposed pipelines for Deerfield Alternative D.3 and D.4.

Alternative D.1: Regional/Partnership Shared O&M of Advanced Water
Treatment

Summary: This alternative consists of the development of a Regional Authority
to construct, operate, and maintain the water treatment systems for the various
cities. Deerfield would utilize NF to treat water from its wells in the Ogallala and
work with other communities in the region (Syracuse, Hamilton RWD 1, and
Holcomb) to develop Regional Authority to operate and maintain the existing or
upgraded treatment facilities to provide an adequate level of treatment and
potentially operate and maintain the existing raw water supply (wells and
transmission lines to the treatment facilities). It is assuming that each individual
community would maintain separate facilities (no sharing of infrastructure). The
Regional System could also be involved in billing and collections, or simply
charge each entity their pro-rata share.

Infrastructures: The infrastructure would consist of a NF plant capable of
providing the 2050 demand of 176 ac-ft per year and the presence of uranium in
the waste stream will require Deerfield to dispose of the waste stream through
deep well injection.

Alternative D.2: Ogallala Advanced Water Treatment (Also considered the
No Action Alternative)

Summary: Deerfield would utilize existing water rights in Ogallala. The
existing treatment facilities would be upgraded to address the increased water
quality problems. X with softening or NF for uranium, iron, or manganese is the
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most likely option. Using Lakin as an example for the area’s treatment of the
Ogallala Aquifer, NF was selected for this assessment. The disposal of the waste
stream is likely to be met by deep well injection.

Infrastructure: A NF plant capable of providing the 2050 estimated demand of
176 ac-ft per year will be required. The presence of uranium in the waste stream
will require Deerfield to dispose of the waste stream through deep well injection.

Alternative D.3: Lakin Treated Water

Summary: Deerfield will purchase treated water from Lakin. Lakin has
constructed a NF plant and disposal well. Lakin may have excess capacity in its
system to provide Deerfield with treated water.

Infrastructure: The infrastructure will consist of a 7.5 mile, 10” pipeline from
Lakin to Deerfield. The pipeline is sized to deliver the maximum daily demand of
246 gpm and follow the Hwy 50 ROW. The elevation at Lakin is 3,020 feet and
the elevation at Deerfield is 2,965 feet. A booster pump is not required.

Alternative D.4: Wheatland Water from fresh Ogallala Aquifer

Summary: Wheatland has available water rights and will construct a pipeline
from an Ogallala fresh water source requiring only chlorination or treat with RO.
Deerfield would develop an agreement to purchase treated water from Wheatland.

Components: The infrastructure will consist of a 7 mile, 10” pipeline extension
from an existing Wheatland water transmission line to Deerfield. The pipeline
would require an Arkansas River and Railroad crossing and convey the maximum
daily demand of 246 gpm. A booster pump may be required to deliver the water
to Deerfield. The approximate location of the Wheatland transmission line is 4.5
miles east and 2.5 miles south of Deerfield. The elevation in Deerfield is
approximately 40-feet higher than at the Wheatland water main location.

A summary of the alternatives for Deerfield are listed in Table 23.
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Table 23. Alternatives for Deerfield.

. Preliminary
Preliminary
Alt # | Description of Water Source Proposed Cost Annual
P Treatment Estimate O&M Cost
(Cost/AFY)
Shared Regional O&M of
D.1 g Nanofiltration | $5,250,000 $235
advanced water treatment
Ogallala Aquifer Advanced . .
p2 |9 quiter Adv Nanofiltration | $5,250,000 $392
Water Treatment
D.3 | Lakin Treated Water Chlorination $3,500,000 $1,136
Wheatland Water f Fresh
D.4 catand alerirom rres Chlorination | $4,000,000 $611

Ogallala Aquifer

Comparison of Alternatives

The evaluation for each of the Deerfield’s four alternatives are shown in Table 24
and Figure 21. The results are depicted as points scored for each of the four
alternatives for Deerfield across the four criteria. Alternative D.2 is described as
the most likely to occur if no further action is taken. Under this alternative
Deerfield would develop a nanofiltration treatment plant and a disposal well was
necessary to dispose of the waste stream due to the presence of uranium.
Alternatives D.1 and D.2 scored the lowest due to cost of the new infrastructure
(includes a disposal well) in the efficiency criteria. Both alternatives also
received low scores in the completeness criteria. Alternative D.3 and D.4
required a large amount of infrastructure, but benefited from the shared expenses
through the development of a regional authority.
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Table 24. Deerfield’s alternative matrix ranking sheet.

Screening Criteria:

Alternative D.1

Alternative D.2

Alternative D.3

Alternative D.4

Shared Regional O&M

Ogallala Aquifer Advanced Treatment

Treated Water from Lakin

Raw Water from Wheatland

Effectiveness (Total Pts)

15

12

18

14

(0-8 pts)

8

8

8

7

Quality and Quantity

Existing water rights provide sufficient quantity; water

Existing water rights provide sufficient quantity; water

Treated water from Lakin provides sufficient quality and

Raw water from Wheatland provides sufficient quantity and

Notes: treatment plant provides sufficient quality treatment plant provides sufficient quality quantity quality (water quality sustainability is well known in Ogallala)
(0-4 pts) 1 1 4 2

Constructability Water treatment plant and waste stream disposal through Water treatment plant and waste stream disposal through Pipeline along highway ROW, no river or railroad crossings; Require construction of river and railroad crossing

Notes: deep well injection construction provides high challenges deep well injection construction provides high challenges no pumping requires (Additional justification?)

(0-6 pts) 6 3 6 5

Operation and serviceability
Notes:

Regional operators and leverage resources provide
experienced O&M

Water treatment plant and waste stream disposal requires
moderate O&M challenges

Existing O&M provides no challenges (no chlorination
required)

Existing O&M provides no challenges

Efficiency 8 10 8 13
(0-8pts) 0 0 8 6
Construction Cost $5,250,000 $5,250,000 $3,500,000 $4,000,000
(0-12 pts) 12 10 0 -
Annualized O&M Cost/AF $ 397 $ 392 $1,136 $611
Acceptability 8 9 14 14
(0-5 pts) 3 4 4 4

Authorities, regulations, and
policies Notes:

Regional Authority or agreement requires moderate
challenges; waste stream disposal through deep well
injection provides no conflict with regulations and policies;
Uranium water quality and NRC license issue

Existing authority remains in place; waste stream disposal
through deep well injection provides no conflict with
regulations and policies; Uranium water quality and NRC
license issue

An agreement with Lakin would provide authority

Agreement with Wheatland would provide authority

N/A

N/A

N/A

N/A

N/A

Insufficient information to
determine public acceptance

Public acceptance is not to be considered in this ranking

Public acceptance is not to be considered in this ranking

Public acceptance is not to be considered in this ranking

Public acceptance is not to be considered in this ranking

(0-5 pts) 3 3 5 5
Environmental Water treatment plant provides small footprint and minimal Water treatment plant provides small footprint and minimal
considerations Notes: environmental disturbance; waste stream disposal through environmental disturbance; waste stream disposal through No issues were found No issues were found
’ deep well injection requires moderate challenges deep well injection requires moderate challenges
(0-5 pts) 2 2 5 5
. Water treatment plant and waste stream disposal through Water treatment plant and waste stream disposal through
Public health and safety S . - S . - . .
Notes: deep well injections provide minimal health and safety deep well injections provide minimal health and safety No issues were found No issues were found
) concerns concerns
Completeness 5 5 13 13
(0-5 pts) 3 3 4 5

Coordination and available
water rights
Notes:

Development of a Regional Authority or agreement; existing
water rights provide future demand

Existing water rights provide future demand

Agreement with Lakin required (benefit from the economies
of scale)

Agreement with Wheatland (benefit from the economies of
scale)

(0-5 pts)

0

0

4

Engineering Uncertainties
and risks Notes:

Design and specifications associated with water treatment
plant design requires standard risks and uncertainties; waste
stream disposal deep well injection requires high risks and
uncertainties; Uranium water quality and NRC license issue

Design and specifications associated with water treatment
plant design requires standard risks and uncertainties; waste
stream disposal deep well injection requires high risks and
uncertainties; Uranium water quality and NRC license issue

Pipeline alignment provide minimal risks and uncertainties

Ogallala aquifer quality and quantity and pipeline alignment
provide minimal risks and uncertainties

(0-5 pts)

2

2

4

4

Permits, ROW, and
easements Notes:

Water treatment plant design and waste stream disposal
requires permits and easements

Water treatment plant design and waste stream disposal
requires permits and easements

Construct along HWY 50 corridor requires ROW access;
Ditch service area could be an additional benefit
(uncertainty)

Pipeline requires a railroad and river crossing permits and
ROW access

TOTAL

40

36

53

54
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Figure 22. Comparison of Alternatives for Deerfield

Conclusions

A public meeting presenting these alternatives was conducted in Lakin, Kansas on
February 25™. The public opinion gathered was insufficient to rank public opinion
on the alternatives; however, the all alternatives were well received. Lakin
originally anticipated selling water to other entities but the well production has
less than anticipated and until these issues are resolved, they are unable to
determine the quantity that they would be able to sell. Deerfield indicated that
they have had early discussions with Wheatland Water concerning future supply
and distribution options.

The alternatives utilizing the purchase of treated water scored very well in
comparison to Deerfield constructing and operating its own facilities. The
negotiated cost of the treated water will also have a large impact on the efficiency
of Alternatives D.3 and D.4. The conveyance infrastructure could be constructed
by either entity.

The costs for the purchased water will ultimately determine if these are the most
viable of the options. Certain advantages of the purchase of treated water were not
captured in this analysis. The construction of water line from Lakin or Wheatland
would provide an opportunity to provide treated water to a larger segment of the
population in Kearny County.
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Holcomb Alternatives Formulation and Evaluation

The City of Holcomb population is 2,094 with 666 service connections. Holcomb
charges $30/for first 2000 gallons and $3/for each additional 1000 gallons.
Holcomb has five wells in the Ogallala; these wells have issues with hardness,
uranium, iron, manganese, and/or iron bacteria. Specifically, Well #5 has
problems with uranium, iron, manganese, and iron bacteria. Well #4 only has
problems with hardness. Currently, Holcomb is only treating their wells with
chlorination. Holcomb has also obtained the water rights to the west of city
limits, but has not begun developing wells there.

Need: Holcomb is having difficulty meeting current drinking water quality
standards. The 2050 estimated demand for Holcomb is expected to increase from
337 ac-ft per year in 2010 to 569 ac-ft per year. An additional water right or the
purchase 219 ac-ft per year is required.

Description of Alternatives

Figure 22 provides a map that shows the proposed alignment of Alternatives H.3
and H.4.
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Figure 23. Map of proposed pipelines for Holcomb Alternative H.3 and H.4

Alternative H.1: Regional/Partnership Shared O&M of Advanced Water
Treatment

Summary: This Alternative consists of the development of a Regional Authority
to construct, operate, and maintain the water treatment systems for the various
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cities. Holcomb would utilize nanofiltration to treat water from its wells in the
Ogallala Aquifer. Holcomb would work with other communities in the region
(Syracuse, Hamilton RWD1, Deerfield and Holcomb) to develop a Regional
Water Authority to operate and maintain the existing or upgraded treatment
facilities to provide an adequate level of treatment and potentially operate and
maintain the existing raw water supply (wells and transmission lines to the
treatment facilities). It is assuming that each individual community would
maintain separate facilities (no sharing of infrastructure). The regional entity
could also be involved in billing and collections, or simply charge each entity
their pro-rata share.

Infrastructure: Holcomb does not currently utilize advanced water treatment
and would require the construction of a NF plant capable of providing the 2050
estimated demand of 569 ac-ft per year. The presence of uranium in the waste
stream from the water treatment plant will require disposal by deep well injection.

Alternative H.2: Ogallala Aquifer Advanced Water Treatment (Also
considered the No Action Alternative)

Summary: Holcomb will utilize their existing wells and the Ogallala along with
the existing infrastructure to provide water. Treatment facilities would need to be
upgraded to address the increased water quality problems. 1X with softening or
NF for uranium, iron, or manganese is the most likely option. Using Lakin as an
example for the area’s treatment of the Ogallala, NF was selected for this
assessment. The disposal of the waste stream will require deep well injection.

Infrastructure: The construction of a NF treatment plant to meet the 2050
demand of 569 ac-ft per year, and the construction of a disposal well will be
required.

Alternative H.3: Wheatland Treated Water (RO) from Ogallala Aquifer

Summary: Holcomb would purchase treated water from Wheatland. Wheatland
will provide Ogallala water treated by an existing RO plant.

Infrastructure: Minor construction would be required to tie into Wheatland’s
existing infrastructure. Holcomb’s existing infrastructure is located in close
proximity to Wheatland’s R.O. plant.

Wheatland’s existing treated water supply quantity and available pressure at the
connection location is unknown. Mixing may be required to mitigate any issues
with placing water treated by RO into Holcomb’s existing infrastructure.

Alternative H.4: Wheatland Treated Water from fresh Ogallala Aquifer
Source

Summary: Holcomb would purchase water from Wheatland. Wheatland will
have adequate volume and infrastructure to deliver Ogallala fresh water from a
location south of the river.
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Components: The construction of a 2.8 mile, 12” pipeline extension from an
existing raw water transmission line to Holcomb capable of conveying 793 gpm is
required. The pipeline would require an Arkansas River and Railroad crossing.
The approximate location of the Wheatland water transmission line is 3 miles
south of Holcomb. The assumed alignment of the pipeline would convey the
water directly north across the Arkansas River. The current quality and quantity
of the Wheatland fresh supply is unknown, as well as the available pressure at the
connection location. Table 25 provides a summary of the alternatives developed
for Holcomb.

Table 25. Alternatives for Holcomb.

Proposed Preliminary Preliminary
Alt # Description of Water Treatment Cost Annual O&M
Source Estimate Cost
(Cost/AFY)
H.1 | Shared Regional O&M Nanofiltration $6,500,000 $213
Ogallala Aquifer Advanced I
H2 | o9 AUIET Acy Nanofiltration | $6,500,000 $355
Water Treatment
Wheatland Raw Water from
H.3 . Chlorination $150,000 $1,141
Fresh Ogallala Aquifer
H4 Wheatland Treated Wat.er Resliduzlsll $3,200.000 $501
(RO) from Ogallala Aquifer Chlorination

Alternative Comparison

The evaluation of Holcomb’s four alternatives are shown in Table 26 and Figure
23. The results are depicted as points scored for each of the four alternatives for
Holcomb across the four criteria. Alternative H.2 is described as the most likely
to occur if no further action is taken. Under this alternative Holcomb will
construct a nanofiltration advanced treatment plant and a disposal well. A
disposal well is required due to the presence of uranium in the waste stream. H.2
ranked low due to the capital cost and low score in completeness and
acceptability. Alternatives H.3 and H.4 include the purchase of treated water and
scored the highest.
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Table 26. Holcomb matrix ranking sheet.

Screening Criteria:

Alternative H.1

Alternative H.2

Alternative H.3

Alternative H.4

Shared Regional O&M

Ogallala Aquifer Advanced Treatment

Treated water from Wheatland’s RO Plant

Raw Water from Wheatland

Effectiveness (Total Pts) 15 13 18 16

(0-8 pts) 8 8 8 7

Quality and Quantity Existing water rights provide sufficient quantity; water Existing water rights provide sufficient quantity; water Quality and Quantity sufficient Raw water from Wheatland provides sufficient quantity and
Notes: treatment plant provides sufficient quality treatment plant provides sufficient quality y y quality (water quality sustainability is well known in Ogallala)
(0-4 pts) 1 1 4 3

Constructability

Water treatment plant and waste stream disposal through

Water treatment plant and waste stream disposal through
deep well injection construction provides high challenges

Minimal infrastructure modifications provide few construction

Require construction of river and railroad crossing

Notes: deep well injection construction provides high challenges (unique situation with Sunflower’s ownership of their limitation
evaporative pond or blending levels for Uranium)

(0-6 pts) 6 4 6 5
Operation and Serviceability | Regional operators and leverage resources provide Water treatment plant and waste stream disposal requires Existing O&M provides no challenges (no chlorination Existi .

) . : - X xisting O&M provides no challenges
Notes: experienced O&M moderate O&M challenges (better economic setting) required)
Efficiency 12 10 8 12
(0-8pts) 0 0 8 4
Construction Cost $6,500,000 $6,500,000 $150,000 $3,200,000
(0-12 pts) 12 10 0 8
Annualized O&M Cos/ AF $213 $355 $ 1100 $499
Acceptability 8 9 14 14
(0-5 pts) 3 4 4 4

Authorities, regulations, and
policies Notes:

Regional Authority or agreement requires moderate
challenges; waste stream disposal through deep well
injection provides no conflict with regulations and policies;
Uranium water quality and NRC license issue

Existing authority remains in place; waste stream disposal
through deep well injection provides no conflict with
regulations and policies; Uranium water quality and NRC
license issue

Agreement with Wheatland would provide authority

Agreement with Wheatland would provide authority

N/A N/A N/A N/A N/A
Insufficient information to . . . Lo . . . . S . . . . L . . . . N .
. ] Public acceptance is not to be considered in this ranking Public acceptance is not to be considered in this ranking Public acceptance is not to be considered in this ranking Public acceptance is not to be considered in this ranking
determine public acceptance
(0-5 pts) 3 3 5 5
. Water treatment plant provides small footprint and minimal Water treatment plant provides small footprint and minimal
Environmental X . . X X . . ; . .
. . . environmental disturbance; waste stream disposal through environmental disturbance; waste stream disposal through No issues were found No issues were found
considerations Notes: L . e .
deep well injection requires moderate challenges deep well injection requires moderate challenges
(0-5 pts) 2 2 5 5
. Water treatment plant and waste stream disposal through Water treatment plant and waste stream disposal through
Public health and safety L : - L : - . .
Notes: deep well injections provide minimal health and safety deep well injections provide minimal health and safety No issues were found No issues were found
) concerns concerns
Completeness 9 10 15 13
(0-5 pts) 3 4 5 5

Coordination and available
water rights
Notes:

Development of a Regional Authority or agreement; existing
water rights provide future demand

Existing water rights provide future demand

Agreement with Wheatland (benefit from the economies of
scale)

Agreement with Wheatland (benefit from the economies of
scale)

(0-5 pts)

3

3

5

4

Engineering Uncertainties
and risks Notes:

Design and specifications associated with water treatment
plant design requires standard risks and uncertainties; waste
stream disposal deep well injection requires high risks and
uncertainties; Uranium water quality and NRC license issue

Design and specifications associated with water treatment
plant design requires standard risks and uncertainties; waste
stream disposal deep well injection requires high risks and
uncertainties; Uranium water quality and NRC license issue

Ogallala aquifer quality and quantity provide minimal risks
and uncertainties

Ogallala aquifer quality and quantity and pipeline alignment
provide minimal risks and uncertainties

(0-5 pts) 3 3 5 4

Permits, ROW, and Water treatment plant design and waste stream disposal Water treatment plant design and waste stream disposal . Pipeline requires a railroad and river crossing permits and
. ; . ; . No issues were found

easements Notes: requires permits and easements requires permits and easements ROW access

TOTAL 44 42 55 55
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Figure 24. Comparison of Alternatives for Holcomb

Conclusions

A public meeting presenting these alternatives was conducted in Garden City,
Kansas on February 25" and was attended by representatives from Wheatland
Water, City of Garden City, City of Holcomb, Sunflower Electric, and Finney Co.
Rural Water District.

Finney Rural Water District (RWD) described that their Dakota Aquifer Wells
had levels of radium and that is why they now purchase treated water from
Wheatland. One of the negative effects of purchasing water from other entities is
the loss of an asset and continued debt. The asset is the water right that Finney
RWD purchased or developed in the Dakota that is no longer utilized and by
purchasing water from Wheatland the water rate must be added on top of the
existing debt for an asset that is no longer in use.

The alternatives utilizing the purchase of treated water scored very high in
comparison to Holcomb constructing and operating its own facilities. T

The advantages of the development of a Regional Authority were not readily
apparent in Holcomb Alternatives.

The costs for the purchased water will ultimately determine if these are the most
viable of the options. Certain advantages of the purchase of treated water were not
captured in this analysis. The construction of water line from Lakin or Wheatland
could provide an opportunity to provide treated water to a larger segment of the
population in Kearny County.
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Alternatives Affordability Analysis

Introduction

The capability of water users to pay for M&I water supplies is defined as the
maximum amount water users can pay for water after accounting for household
income, business revenues, and household or business expenses. Although there
is no universally accepted method for measuring payment capability or
affordability for domestic water supplies, two general approaches have been used
to estimate capability to pay. One common technique involves the use of an
affordability threshold, which is measured as a percentage of median household
income. Using this technique, threshold percentages of household income are
applied to households in the study area to determine total water payment
affordability. A second approach is based on an evaluation of a range of actual
water payments made by households and businesses relative to household income
after accounting for necessary expenses, and taking the upper end of the relative
payment range. These approaches are described in a technical memorandum
titled, Evaluating Economic and Financial Feasibility of Municipal and Industrial
Water Projects (Piper, 2009).

Payment Capability Thresholds

The U.S. Environmental Protection Agency (EPA) and various rural development
agencies have established threshold water payments percentages for determining
affordability (payment capability). The EPA (1980) looked at the consumer cost
for complying with federal drinking water regulations. Agency economists
concluded annual household water service costs ranging from 1.5 percent to 2.5
percent of median annual income raised questions about affordability. Rates over
2.5 percent of median household income were labeled unaffordable. The EPA
established affordability criteria for drinking water systems as a result of 1996
Amendments to the Safe Drinking Water Act. These Amendments allowed small
public water supply systems to use less extensive water treatment technology if
the most effective technology was not considered affordable. Therefore, EPA
was required to define affordability in the context of household bills for sewer and
drinking water service. As a result, EPA established a 4.0 percent of household
income benchmark for affordability (2.0 percent for wastewater treatment and 2.0
percent for drinking water supplies). This was later amended to 4.5 percent to
allow 2.5 percent for drinking water expenses. The EPA affordability threshold is
not a true measure of affordability, but is instead based on acceptability of fee
increases by lending institutions and the cost of other utilities.

For this project investigation, the EPA threshold of 2.5 percent of median
household income is used as one measure of payment capability, which is only
one of the thresholds used by various government agencies to evaluate
affordability. Itis a commonly used general measure that is applicable across
many regulatory and financial programs. Table 27 contains the Census data and
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calculated average annual payments using the 2.5 percent threshold and a 40-year
period of analysis. As noted in Table 25, the average annual payment capability
for Syracuse was determined to be $705,000, but for this analysis, Syracuse’s
existing revenue was removed from the calculated capability to determine their
available payment capability of $355,000 for additional water supply.

Table 27. Economic and demographic data for the communities in the study area and the
Average annual payment capability for users of the study area over the 40 year period of
analysis.

Median Average Annual
Household | Average Annual Payment Capability
Households | Income Payment Capability | per AF

Entity (2010) (2010) EPA 2.5% EPA 2.5%

Coolidge 43 $41,250 $46,000 $1,484

Syracuse 715 $34,926 $355,000° $7,889°

Hamilton RWD1 39 $35,417 $43,000 $3,308

Deerfield 235 $51,587 $392,000 $2,227

Holcomb 654 $59,792 $1,327,000 $2,332

! Zip code 67857 was used to determine the data included for Kendall, Kansas and Hamilton Co.
RWD.

% Syracuse’s total average annual payment capability was calculated as $705,000. Syracuse’s
existing revenue was removed from the calculated capability to determine their available
payment capability of $355,000.

Affordability - Payment Capability Compared to Costs

To evaluate the affordability of the study area, the estimated annual payment
capability must be compared to the combined annualized capital costs (includes
construction costs and three year of interest during construction) and annual
O&M costs of the alternatives. Figure 24 and 25 show this comparison based on
each total alternative. Figure 26 and 27 show the comparison based on each
alternative in terms of cost per acre-foot; this alternative should provide a more
accurate comparison of the alternatives for each public water supply relative to
one another.

The results of this preliminary comparison of affordability suggest that Coolidge
and Kendall would have difficulty paying for any of the recommended
alternatives without significant financial assistance. The results show that
Syracuse should consider the three alternatives (S.1, S.3, and S.6), that are with
limits of uncertainty for affordability. The results also show that Deerfield,
although below the financial capability threshold for each alternative, is within the
limits of uncertainty for affordability of all of their alternatives. All four of
Holcomb’s preliminary alternatives should be considered further, as they are all
below the financial capability threshold.
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Figure 25. Annualized capital cost (construction cost and three year construction interest) and annual O&M cost versus the average annual

payment capability over 40 years for Coolidge and Syracuse.
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Figure 26. Annualized capital cost (construction cost and three year construction interest) and annual O&M cost versus the average annual
payment capability over 40 years for Hamilton RWD21(Kendall), Deerfield, and Holcomb.
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Figure 27. Annualized for capital cost per AF (construction cost and three year construction interest) and annual O&M cost per AF versus the
average annual payment capability over 40 years per AF for Coolidge and Syracuse.
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Figure 28. Annualized capital cost per AF (construction cost and three year construction interest) and annual O&M cost per AF versus the average
annual payment capability over 40 years per AF for Hamilton RWD1 (Kendall), Deerfield, and Holcomb.
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Risk, Uncertainties, and Conclusions

Risks and Uncertainties

Public meeting were held in Garden City, Lakin, and Syracuse, Kansas on
February 25", and 26™ 2014. The meetings consisted of an overview of the water
quality concerns and a discussion of the alternatives as listed in this report. All
alternatives were well received; however, the public input was inconclusive to
rank the public acceptability of various alternatives. Further discussions of
regionalization and purchase of water should occur and is critical in determining
which alternatives are acceptable or should be considered for further study.

Regional Authorities: Several risk and uncertainties exist in the various options
discussed within this report. The Regional Authority will require several entities
entering into formal agreements. The cost of regional infrastructure is expensive
and it may be advantageous for the counties to become involved to provide water
to a large segment and eliminate jurisdictional issues. Additional legal or
institutional impediments to Regional Authorities should be explored.

Dakota Aquifer: Several unknowns should be resolved before proceeding with
the Hamilton county options. Coolidge and Hamilton Rural Water District 1 have
experienced “spikes” in poor water quality from their Dakota aquifer wells.
Further investigation of these issues should be completed before any revisions to
existing treatment processes occur. The Dakota aquifer consists of sandstone
units imbedded in shale. The hydraulic properties and water quality of two
sandstones units could be quite different. Wells removing water from more than
one layer could be susceptible to a potential variation in water quality during
pumping. A study to collect samples in conjunction with pumping could possibly
lead to an understanding of varying water quality issues. The approach of this
study would be to monitor water quality during the pumping scenarios.

Paleo Channel: Additional information on the depth, extent, and character of the
Paleo is necessary, in order to effectively model the aquifer before any alternative
that utilizes this water source is developed.

Affordability: Ability to pay for new water sources for several entities appears to
be outside recommended values. The cities in the study area will need to identify
additional sources of funding for any future improvements. The development of
Regional Authorities could capture additional needs outside the existing
communities. The negotiated cost of the treated water sources at various entities
will have a large impact on the efficiency of these alternatives.
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Conclusions and Next Steps

The existing water supply in the majority of the area is suffering water quality
issues and very few fresh water supplies exist for these communities. All of the
alternatives developed in this Analysis consisted of advanced treatment of the
existing sources except for the Paleo Aquifer and the importation of the fresh
Ogallala Aquifer. Advanced treatment facilities are expensive and require
specialized operation and maintenance as well as issues with the disposal of the
waste stream.

Advanced water treatment technologies are often costly; however, due to the high
cost of moving water from one location to another, traditional water supply
approaches may also be costly. For example, a water treatment plant may be
capable of treating a local brackish groundwater source for less than the cost of a
lengthy pipeline to deliver fresh water from miles away.

A variety of water supply alternatives were developed in the preparation of this
report, with several options for each community. The level of detail in this report
utilized a cursory look at the various supply options and associated costs. The
purpose was to identify the options and perform a cursory evaluation to determine
the viability of these various options. The cost estimates were developed as a tool
to compare the alternatives. The level of engineering and cost estimating is
preliminary in nature and is not adequate for budgeting.

Each community has been experiencing unique issues with their water supply;
however, in most cases the proposed solutions could be shared with neighboring
communities. It is difficult for smaller communities in the study area (Coolidge
and Hamilton RWD1) to construct, operate, and maintain an advanced treatment
system. A regional concept of water supply or sharing in the O&M with other
entities will be critical for the development of long-term supplies. The larger
communities have the resources to develop their own water supplies; however, the
regional concept or shared O&M can be a cost effective way of developing a
future water supply.

Regionalization of water supply ranked higher among the alternatives, especially
in Hamilton County. Regionalization could reduce cost and increase
sustainability of available water supply. Additional benefits may be realized from
developing regional water supply servicing several communities such as
providing water to individual homes and businesses not located within a town. It
is estimated that 90% of the population in the counties are located along the
Arkansas River Corridor. Providing potable water to the rural population as well
as industries located along the river corridor is important to the future growth in
Hamilton County. It is likely that these homes and businesses are also struggling
with poor quality water.

The next steps in the process would be:
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Conduct additional studies on the Paleo Aquifer to determine the long-
term sustainability. The extent of this aquifer in Colorado is currently
unknown.

Conduct pumping studies on the Dakota aquifer sources for Hamilton
RWD1 and Coolidge, as well as Holly CO.

Seek public input from the local communities to determine the viability of
the alternatives. This input will need to be factored into the analysis.

Several alternatives included combining infrastructure and the sale of
treated water. It is critical the communities in the study area discuss and
work together to ensure a long-term supply for the study area.

Further exploration of the constraints to the development of a Regional
Water Authority.

Degradation of the Ogallala Aquifer water quality from the influence of
the Arkansas River and been identified. The extent of this degradation
should be identified before proceeding to identify the area of the aquifer at
risk.
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Assessment Criteria Guidelines

Methods

Alternatives were formulated based on criteria set forth in the Principles and
Guidelines (P&Gs) for Water and Related Land Resources Implementation Studies
(Water Resources Council 1983). The P&Gs were developed to ensure proper and
consistent planning by Federal agencies in the formulation and evaluation of water-
related resources studies, including appraisal and feasibility investigations. The four
criteria are as follows:
e Effectiveness: extent to which an alternative reliably meets the planning
objective by alleviating a specified problem and achieving goals.

o Efficiency: extent to which an alternative is cost effective.

e Acceptability: workability and viability of an alternative with respect to how
compatible it is with authorities, regulations, policies, and environmental law.

e Completeness: extent to which an alternative accounts for all necessary
investments or other actions to ensure realization of goals.

Although the P&G’s list the above criteria as requirements to consider in the
evaluation of alternatives, the P&Gs do not specify the manner by which these
criteria are analyzed, so discretion is allowed due to the wide variation among project
types. For this investigation, criteria were analyzed based on a variety of key factors
considered important to each criterion. For instance, the Effectiveness criterion was
analyzed based on factors related to the reliability of water deliveries, as well the
challenges associated with construction and servicing the project. Next, points were
allocated based on whether a criterion and/or factor scored a “high”, “moderate”, or
“low”. The point allocation system and a detailed description of each criterion with
the associated ranking factors are described later in the report.

Engineering Assumptions and Cost Estimations

The capital, O&M, and life-cycle costs for this viability analysis were preliminary in
nature and based on existing data and assumptions. The following discussion
provides a brief summary of the methods and assumptions used for each of the major
infrastructure components.

Pipeline

For new pipe, Reclamation used the RSMeans Heavy Construction Cost Data
(RSMeans 2008), along with market research, to estimate costs based on the
following assumptions:
e Pipelines are sized to meet the 2050 peak demand. This represents two times
the 2050 average daily flow.

¢ High Density Poly Ethylene pipe was utilized.

e Excavation for the pipe would have vertical sides and a width equal to the
inside diameter of the pipe plus two-feet.

e The total volume of backfill equals the total volume of excavation.
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e County road crossings would be made by open cutting, compacting backfill
about the pipe, and restoring the road surface.

e Highway road, railroad and river crossings would be made through bore
drilling and jacking a casing pipe.

Booster Pumping Plant

Booster pumping plant costs were based on a combination of actual construction
costs of existing pumping plants, quoted prices for components, and a pumping plant
cost-estimating program developed by Reclamation. Costs were based on the
assumption of two horizontal pumps (one primary; one standby) with a service
capacity of 2050 peak demand.

Water Treatment

The sizing of water treatment components were based on the 2050 peak demand.
Preliminary cost estimates were provided by local and national providers for the
specified water treatment plant for pre-treatment, ion exchange, reverse osmosis, and
disinfection needed for each alternative.

Contingencies

Cost estimates include a percentage allowance for construction contingencies as a
separate item to account for differences in actual and estimated quantities,
unforeseeable difficulties at the site, changed site conditions, possible minor changes
in plans, and other uncertainties.

e Mobilization included a contingency of +/- 5% of the subtotal.

e Unlisted items included a contingency of +/- 20% of the subtotal with
mobilization.

e Contract costs included a contingency of +/- 25% of the contract cost.

e Non-contract costs such as design, environmental/cultural compliance, and
construction management included a contingency of +/- 40% of the total field
cost.

Operations and Maintenance (O&M) Costs

The O&M costs for this assessment were considered as annual and lifecycle O&M
costs. The annual O&M costs were based on five components:
e Pipeline O&M costs per year was calculated using data from existing
infrastructure.

e Pumping Plant O&M costs per year were calculated by taking one percent of
the estimated capital cost of the pumping plant?®’.

e Pumping Power costs per year was calculated assuming a pump efficiency of
80% and energy rate of $0.0511 per kWh. Injection Well Pumping Costs
were calculated with the same assumptions.

27 Desalting Handbook for Planners, 3" edition, Desalination and Water Purification Research and
Development Program Report No. 72, Reclamation, 2003.
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e Advanced Water Treatment Plant O&M costs per year was determined using
EPA’s 2006 report, Technology and Cost Documentation for the Final
Groundwater Rule. This report provides cost estimates of O&M for small
communities treating groundwater using advanced treatment.

e Purchase of Water rates per year were assumed as $3.50/1,000 gallons for RO
treated water and $1.50 for raw water based on nearby community rates.

The annual O&M cost is the sum of these five components. The life cycle O&M is
the annual O&M cost over a 50-year period.

Effectiveness

Effectiveness measures the extent to which a proposed alternative would reliably
meet the planning objective by alleviating a specified problem and achieving goals.
Effectiveness is measured in terms of:

1. The extent to which proposed alternative will meet the 2050 demand with
quality and quantity of water required:

a. High Effectiveness — alternative will provide the expected 2050 demand
and meet all quality requirements.

b. Low Effectiveness — alternative may not provide the expected 2050
demand and meet all quality requirements.

2. Challenges associated with the construction of the proposed facilities

a. High Effectiveness — Minimal construction required and ease of
construction:

i. Construction of minimal features. The construction of a simple well;
and pipeline; the existing treatment plant requires minor or no
modification.

ii. Physical factors such as terrain and soil type are favorable for
pipeline; pumping plant and treatment plant construction.

b. Moderate Effectiveness — Moderate construction required:

i.  Construction of several features including well, pipeline and
treatment plant.

ii.  Physical factors such as terrain and soil type may be favorable for
pipeline, pumping plant and treatment plant construction.

c. Low Effectiveness- Several difficult features to be constructed
i.  construction of several features, including a disposal well

ii.  physical factors such as terrain and soil type are not favorable for
pipeline pumping plant treatment plant construction

3. Challenges associated with operations and serviceability:
a. High Effectiveness — Operational challenges are minimal:

i. Facilities require low maintenance.
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ii. Pumping plant and/or well(s) are accessible, conveniently located,
and located near existing utilities.

iii. Does not require the operation of a waste stream requiring disposal
b. Moderate Effectiveness — Moderate operational challenges:
i. Facilities require moderate maintenance.

ii. Pumping plant and/or wells(s) may be accessible, conveniently
located, and/or may be located near existing utilities.

iii. Treatment plant will be constructed near existing facilities.

iv. Option does not require the operation of a waste stream requiring
disposal.

c. Low Effectiveness — Operational challenges are significant:
i. Facilities to require high maintenance.

ii. facilities to require specialized training to operate

iii. facilities to require a full time operator

iv. Facilities are difficult to access, not conveniently located, and are not
located near existing utilities.

V. requires the operation of a waste disposal system

Efficiency

Efficiency measures the extent to which an alternative is cost effective and is based
on preliminary-level capital costs, and annual operations and maintenance costs:

1. Capital costs of construction:

a) High Efficiency —capital cost is the least expensive of the proposed
alternatives.

b) Moderate Efficiency — capital cost fall between the least expensive and the
most expensive alternatives.

c) Low Efficiency —capital cost is the most expensive of the alternatives.
2. Annual O&M costs:
a) High Efficiency — annual O&M costs are the least of the alternatives.

b) Moderate Efficiency —annual O&M costs fall between the least expensive
and the most expensive alternatives.

¢) Low Efficiency —annual O&M costs is the most expensive of the
alternatives.

Acceptability
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Acceptability measures the workability and viability of an alternative with respect to
how compatible it is with authorities, regulations, policies, and environmental law.
Acceptability is measured in terms of:

1.

Extent to which proposed option may be in conflict with existing authorities or
policies of agencies with statutory jurisdiction:

a) High Acceptability — unlikely that the placement of proposed facilities is in
conflict with existing regulations and policies.

b) Medium Acceptability — placement of proposed facilities may be in conflict
with existing regulations and/or policies.

c) Low Acceptability — placement of proposed facilities is likely in conflict
with existing regulations, and/or policies.

Extent to which construction and/or operations is accepted by the public:
a) High Acceptability:
i.  Likely to be well received by the public.

ii.  Facilities would not likely have permanent and significant physical,
visual, and/or audible impacts on residents.

b) Moderate Acceptability:
i.  Likely to have be moderately received by the public.

ii.  Facilities would likely have permanent and potentially significant
physical, visual, and/or audible impacts on residents.

c) Low Acceptability:
i.  Likely to not be well received by the public.

ii.  Facilities would likely have permanent and significant physical, visual,
and/or audible impacts on residents.

Extent to which construction and/or operations would impact the natural
environment such as fish and wildlife and culturally sensitive areas:

a) High Acceptability
i.  Impacts are primarily in disturbed areas.
ii.  Results in a temporary loss of fish and wildlife habitat.

iii.  Impacts would have no effect on sensitive, state-listed, candidate, or
threatened and endangered species.

iv.  No impacts on sensitive or unique habitat such as wetlands, riparian or
bottomland hardwood areas, or culturally sensitive area.

b) Moderate Acceptability

i.  impacts located on an equal proportionate share of disturbed and
undisturbed areas
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ii.  results in both temporary and permanent losses of fish and wildlife
habitat, but impacts are insignificant

iii.  impacts may affect, but are not likely to adversely affect, sensitive,
state-listed, candidate, or threatened and endangered species

iv.  Minimal impacts on sensitive or unique habitat such as wetlands,
riparian or bottomland hardwood areas, or culturally sensitive areas.

c) Low Acceptability
i.  impacts are primarily in undisturbed areas

ii.  Results in both temporary and permanent losses of fish and wildlife
habitat, and impacts are likely.

iii.  Impacts may affect, and are likely to adversely affect, sensitive,
state-listed, candidate, or threatened and endangered species.

iv.  Would impact sensitive or unique habitat such as wetlands, riparian
or bottomland hardwood areas, or culturally sensitive areas.

4. The extent to which proposed facilities may impact public health or safety:

a) High Acceptability — Not likely to permanently increase risk to public
health or safety.

b) Moderate Acceptability — May significantly and permanently increase risk
to public health or safety.

c) Low Acceptability — Likely to significantly and permanently increase risk
to public health or safety.

Completeness

Completeness measures the extent to which an alternative accounts for all necessary
investments or other actions to ensure realization of goals. It is measure in terms of
risk factors, which may be present due to uncertainty and variability, as well as the
amount of additional coordination and/or investigations needed to affect timely or
successful completion of the project. Completeness is measured based on the three
subcategories listed below.
1. Extent to which multi-organizational coordination would be required for
construction and/or operation of proposed facilities:

a) High Completeness
I.  Would utilize existing entity water right.
ii.  Little to no coordination would be required with other organizations.
iii.  Would not require agreements between local entities to complete.
b) Moderate Completeness
i.  Would require the entity to purchase existing water right.
ii.  Some coordination would be required with other organizations.
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iii.  Would require agreements between two entities to complete.
c) Low Completeness
i.  Would require the application for a new water permit.
ii.  Substantial coordination would be required with other organizations.
iii.  Would require agreements between three or more entities to complete.
2. The degree of engineering uncertainty and associated risk:

a) High Completeness — Low risk factors and associated engineering
uncertainty; minimal additional investigations are needed to implement the
alternative.

b) Moderate Completeness — Moderate risk factors and associated engineering
uncertainty; a moderate amount of investigations are needed to implement the
alternative.

c) Low Completeness — High risk factors and associated engineering
uncertainty; substantial investigations are needed to implement the
alternative.

3. The extent to which proposed facilities would require permits or clearances which
entail risk that could affect the timing or successful completion of the project.

a. High Completeness:
i ROW easements would be routine and/or certain to obtain.

ii.  Environmental permits and clearances would likely be easy to obtain
and mitigation not likely required.

iii.  Cultural resources clearance by the State Historic Preservation Office
(SHPO) would likely be easy to obtain and mitigation not likely
required.

b. Moderate Completeness:
i.  ROW easements may not be routine and/or certain to obtain.

ii.  Environmental permits and clearances may not be easy to obtain
and/or mitigation may be required.

iili.  Cultural resources clearance by the SHPO may not be easy to obtain
and/or mitigation may be required.

c. Low Completeness:
i. ROW easements would not be routine and/or certain to obtain.

ii.  Environmental permits and clearances would likely be difficult to
obtain and mitigation would likely be required.

iii.  Cultural resources clearance by the SHPO would likely be difficult to
obtain and mitigation would likely be required.
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Point Allocations

Points were allocated based on whether a factor scored a “high,” “moderate,” or
“low.” For instance, the Completeness criterion is divided into three factors:
coordination, engineering uncertainty and risk, and permitting. If an alternative
scored “high” on coordination, then it was allocated 5 points; if it scored “moderate”
on coordination, then it was allocated 2 or 3 points; and if it scored “low” on
completion, then it was allocated 0 orl point.

Some factors, such as permitting, were divided into categories in order to capture the
full variation that exists among alternatives. With permitting, three categories were
assigned [rights-of-way easements (ROW), environmental permitting, and cultural
clearances], each of which was distributed an even amount of points within each
score. For example, in the case of permitting, the maximum points an alternative that
scores “low” can achieve is a 1; therefore, ROW easements, environmental permits,
and cultural clearance categories were each allocated 0.33 points, roughly one third of
the points. Conversely, if an alternative scored a “high” on permitting, which has a
maximum score of a 5, then each of the three categories was allocated 1.66 points.
The purpose of making these distinctions was to capture situations in which one
alternative may score “low” in one category (i.e., environmental permitting) but score
“high” on another (i.e., ROW easements).

Assessment of Coolidge Alternatives

Alternative C.1: Regional/Partnership Shared O&M of
Advanced Water Treatment

Effectiveness

e Water Quality and Quantity (High) — Utilizes existing water rights and
treatment methods. Sharing operators or contracting operators would remove
the risk associated with the lack of experienced operator.

e Constructability (Moderate to High) - Requires some upgrades of treatment
facilities and construction of a lined lagoon for the waste stream disposal.

e Operations and Serviceability (Moderate to High) - Requires an experienced
operator, to operate and maintain the treatment facility and the disposal
facilities. A Regional Entity would add cost effectiveness.

Efficiency

e Capital Costs (High) — Requires the construction of a lined evaporative lagoon
and upgrades to the existing IX treatment plant.

e O&M Costs (Moderate to High) — A 40% reduction was applied to the shared
O&M costs. Shared O&M reduces cost and risk.

Acceptability
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Authorities (Moderate to High) - A Regional Authority will be required.
Public Acceptance- Public Acceptance was not considered in the ranking.

Impacts on Natural Environment (Moderate to High) - No known culturally
and environmental sensitive areas affected, but disposal of waste stream
requires the construction of a lined evaporative lagoon.

Impacts on Public Safety (High) - No impact to public safety noted.

Completeness

Agency Coordination (Moderate to High) - Would require the development of
a Regional Authority.

Engineering Uncertainty/Risk (Moderate to High) — Existing treatment method
is utilized and pooled resources will mitigate the risk.

Permitting (Moderate to High) - Requires permitting the waste stream disposal.

Alternative C.2: Dakota Aquifer - Advanced Treatment
(Also considered the No Action Alternative)

Effectiveness

Water Quality and Quantity (High) - Utilizes existing water rights and existing
treatment has proven effective.

Constructability (Moderate to High) — Will require some upgrades of treatment
facilities and the construction of a lined evaporative lagoon for waste disposal.

Operations and Serviceability (Low) - Current O&M strains resources.

Efficiency

Capital Costs (High) —Requires little additional infrastructure. A new
evaporative lagoon will need to be constructed and upgrades may be necessary
to the treatment plant.

O&M Costs (Low) — Advanced water treatment requires a full time trained
personnel.

Acceptability

Authorities (Moderate to High) - Concern on O&M occurring.
Public Acceptance- Public Outreach to be developed

Impacts on Natural Environment (Moderate to High) - No known culturally
and environmental sensitive areas affected, but disposal of waste stream
required.

Impacts on Public Safety (High) - No impact to public safety noted.

Completeness

Agency Coordination (High) — Existing water rights would be utilized.

93



Appendix 1: Assessment Criteria

e Engineering Uncertainty/Risk (Moderate to High) — Proven treatment method,
but will require the construction of a lined evaporative lagoon to dispose of the
backwash.

e Permitting (Moderate to High) - Would require permitting the waste stream
disposal.

Alternative C.3: Obtain Rights in Paleo Aquifer

Effectiveness

e Water Quality and Quantity (Moderate to High) - Current water quality in the
Paleo channel requires only chlorination, but concern exists about
sustainability.

e Constructability (Moderate) Construction is simple and will consist of a well,
pump and chlorination feed. A 4-mile pipeline with an Arkansas River and
railroad crossing will be required.

e Operations and Serviceability (Moderate) -The well may be remote, without
adequate electricity, construction of a road could be necessary, but would
require little in the way of maintenance.

Efficiency

e Capital Costs (Moderate) —Construction will consist of a new well, and a 1-
mile pipeline that includes a river crossing and a railroad crossing.

e O&M Costs (Moderate to High) — Water from the Paleo is high quality water
and requires only chlorination. Little O&M will be required.

Acceptability

e Authorities (High) - Purchase of agricultural right and no foreseen conflict with
regulations and policies.

e Public Acceptance- Public outreach to be developed.

e Impacts on Natural Environment (High) - No known culturally and
environmental sensitive areas.

e Impacts on Public Safety (High) - No impact to public safety identified.
Completeness

e Agency Coordination (Low to Moderate) — Purchase of an agricultural or
existing water right is required.

e Engineering Uncertainty/Risk (Moderate to High) - The long-term
sustainability of the Paleo channel is unknown in both quality and quantity.
Construction will require a river and railroad crossing.

e Permitting (Moderate to High) - Requires the conversion of agricultural to
municipal water rights. Easements needed to construct the pipeline.

Alternative C.4: Individual GMD3 Application Paleo Aquifer
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Effectiveness

e Water Quality and Quantity (Moderate to High) - Current water quality in the
Paleo channel requires only chlorination, but concern about sustainability.

e Constructability (Moderate) - Construction will be relatively simple and consist
of a well, pump and chlorination. An 8.5-mile pipeline with an Arkansas River
and railroad crossing will also be required.

e Operations and Serviceability (Moderate) - The well is remote, without

electricity, construction of a road may be required, little additional maintenance
required.

Efficiency

e Capital Costs (Low) — Construction of an 8.5-mile pipeline and a well without a
shared cost is expensive on a per acre-foot basis.

e O&M Costs (Low) — O&M is simple and no advanced treatment is required, but
a large amount of infrastructure is required.

Acceptability
e Authorities (High) - No conflict with existing regulations and policies.
e Public Acceptance - Public was not considered in the ranking.

e Impacts on Natural Environment (High) - No known culturally and
environmental sensitive areas.

e Impacts on Public Safety (High) - No impact to public safety noted.
Completeness

e Agency Coordination (Moderate to High) - GMD3 application for water rights
in the Paleo Aquifer will be transferred.

e Engineering Uncertainty/Risk-(Moderate to High) — The long-term
sustainability of the Paleo channel is unknown in both quality and quantity.
Construction will require a river and railroad crossing.

e Permitting--(Moderate to High) - Easements needed to construct the pipeline
and river and railroad crossings are required.

Alternative C.5: GMD3 Application Paleo Aquifer with
Syracuse (See Alt. S.4)

Effectiveness

e Water Quality and Quantity (Moderate to High) - Current water quality in the
Paleo channel requires only chlorination, but concern about sustainability.

e Constructability (Moderate) - Construction will be relatively simple and consist

of a well, pump, chlorination and a 4-mile pipeline with an Arkansas River and
railroad crossing.
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e Operations and Serviceability (Moderate) - The well is remote, without
electricity, construction of a road may be required, little additional maintenance
required.

Efficiency

e Capital Costs (Moderate) — The construction of the well and a 4 mile pipeline
would be shared with Syracuse. Coolidge would be responsible for the
construction of the 4.6 mile pipeline from the bifurcation to Coolidge.

e O&M Costs (Moderate to High) — The high quality water from the Paleo
Aquifer requires only chlorination and shared O&M keep the cost low.

Acceptability
e Authorities (High) - No conflict with existing regulations and policies.
e Public Acceptance-Public acceptance was not considered in the ranking.

e Impacts on Natural Environment (High) - No known culturally and
environmental sensitive areas.

e Impacts on Public Safety (High) - No impact to public safety noted.
Completeness

e Agency Coordination (Moderate to High) - Syracuse and Coolidge will assume
GMD3 water right application. A Regional Authority is required.

e Engineering Uncertainty/Risk (Moderate to High) - The long-term
sustainability of the Paleo channel is unknown in both quality and quantity.
Construction will require a river and railroad crossing.

e Permitting (Moderate to High) - Easements needed to construct the pipeline
and river and railroad crossing required.

Alternative C.6: GMD3 Application Paleo Aquifer with
Syracuse and Hamilton RWD1 (See Alt. S.6 and RWD1.5)

Effectiveness

e Water Quality and Quantity (Moderate to High) - The current water quality in
the Paleo channel requires only chlorination, but there is concern about
sustainability.

e Constructability (Moderate) - Construction will be uncomplicated and consist
of a well, pump, chlorination and pipelines with an Arkansas River and railroad
crossing.

e Operations and Serviceability (Moderate) - The well is remote, without
electricity, construction of a road may be required, little maintenance required.

Efficiency

e Capital Costs (Moderate) — The overall cost of the project is high, but the cost
of construction of the well and pipeline across the Arkansas River and Railroad
will be shared.
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e O&M Costs (High) — The high quality water in the Paleo Aquifer requires only
chlorination. O&M of the infrastructure will be shared.

Acceptability
e Authorities (High) - No conflict with existing regulations and policies.
e Public Acceptance-Public acceptance was not considered in the ranking.

e Impacts on Natural Environment (High) - No known culturally and
environmental sensitive areas.

e Impacts on Public Safety (High) - No impact to public safety noted.
Completeness

e Agency Coordination (Moderate to High) — The entities will assume
GMD3GMD3 application. The development of a Regional Authority is
required.

e Engineering Uncertainty/Risk (Moderate to High) - The long term
sustainability of the Paleo channel is unknown in both quality and quantity.
Construction will require a river and railroad crossing.

e Permitting (Moderate to High) - Easements needed to construct the pipeline
and river and railroad crossing required.

Assessment of Syracuse Alternatives

Alternative S.1: Administrative Rule Change for Paleo
Aquifer (Also considered the No Action Alternative)

Effectiveness

e Water Quality and Quantity (Moderate to High) - Assumed that existing wells
have capacity

e Constructability (High) - Assumed existing wells and conveyance is adequate
e Operations and Serviceability (High) - Utilizes existing wells.
Efficiency

e Capital Costs (High) — The administrative rule change will be the least
expensive option for Syracuse. It was assumed that additional infrastructure
would be required to complete this option.

e O&M Costs (High) — Requires little additional maintenance and advanced
treatment is not required. Any pipeline and additional well would be located
near existing facilities.

Acceptability

e Authorities (Low) - Hydrologic study is required to determine if the required
yield could be met. Approval by the Chief Engineer would be required.
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e Public Acceptance-Public acceptance was not considered in the ranking.

e Impacts on Natural Environment (High) - No known culturally and
environmental sensitive areas.

e Impacts on Public Safety (High) - No impact to public safety noted.
Completeness

e Agency Coordination (Moderate to High) - Approval by the Chief Engineer
would be required.

e Engineering Uncertainty/Risk (Low) - The long-term sustainability of the
Paleo Aquifer is unknown. A hydrologic study is required to determine if the
required yield could be met without affecting other applications of existing
water rights. It is also unsure if the State will allow the Rule Change.

e Permitting (High) - Existing infrastructure would be utilized.

Alternative S.2: Individual GMD3 Application in Paleo
Aquifer

Effectiveness

e Water Quality and Quantity (Moderate to High) - Current water quality in the
Paleo requires chlorination only, but some concern about sustainability.

e Constructability (Low) - Construction will uncomplicated and consist of a well,

pump, chlorination and a 15 mile pipeline with an Arkansas River and railroad
crossing.

e Operations and Serviceability (High) - The well is remote, without electricity,
construction of roads may be required; once constructed little maintenance is
required.

Efficiency

e Capital Costs (Low) - The construction costs are the highest of the alternatives
for Syracuse.

e O&M Costs (Low) - The O&M is straightforward, but the length of the pipeline
adds to the cost.

Acceptability
e Authorities (High) - No conflict with existing regulations and policies.
e Public Acceptance-Public acceptance was not considered in the ranking.

e Impacts on Natural Environment (High) - No known culturally and
environmental sensitive areas.

e Impacts on Public Safety (High) - No impact to public safety noted.
Completeness

e Agency Coordination (Moderate to High) — Syracuse will assume GMD3
application
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e Engineering Uncertainty/Risk (Moderate to High) -The long term
sustainability of the Paleo channel is unknown in both quality and quantity. The
pipeline construction will require a river and railroad crossing.

e Permitting (Moderate to High) - Easements needed to construct the pipeline
and river and railroad crossing required.

Alternative S.3: Dakota Aquifer Advanced Water Treatment

Effectiveness

« Water Quality and Quantity (Moderate to High) - Water is available and with
proper treatment quality is ensured.

« Constructability (Low) - Construction will consist of 2 wells, pump, and a 3
mile pipeline. Advanced water treatment required.

« Operations and Serviceability (Moderate) - Operation of an IX plant required.
Efficiency

« Capital Costs (Moderate) — The construction of 2 wells into the Dakota and an
IX treatment facility would be required.

e O&M Costs (Low) — O&M of wells and IX treatment plant required.
Acceptability

« Authorities (Moderate to High) - An additional municipal right in the Dakota is
required.

o Public Acceptance-Public outreach to be developed.

« Impacts on Natural Environment (Moderate to High) - Disposal of waste
stream.

« Impacts on Public Safety (Moderate) - Construction of evaporative lagoon
would likely be in the flood plain.

Completeness

« Agency Coordination (Low to Moderate) - Additional water right in Dakota is
required.

« Engineering Uncertainty/Risk (Moderate) - Dakota water quality is known and
can be adequately treated with IX.

« Permitting (Moderate) - Acquisition of new water rights and disposal of waste
stream required.

Alternative S.4: GMD3 Application Paleo Aquifer with
Coolidge (See Alternative C.5)

Effectiveness

« Water Quality and Quantity (Moderate to High) - Current water quality in the
Paleo requires only chlorination, some concern about sustainability exists.
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« Constructability (Low) - Construction will be uncomplicated and consist of a
well, pump, chlorination and a 15 mile pipeline with an Arkansas River and
railroad crossing.

« Operations and Serviceability (High) - The well is remote, without electricity,
construction of a road may be required, little additional maintenance required
after construction.

Efficiency

« Capital Costs (Moderate) — The construction of the well and a portion of the
pipeline will be shared.

e O&M Costs (Moderate to High) — The high quality water from the Paleo
requires chlorination only and some O&M is shared.

Acceptability
« Authorities (High) - No conflict with existing regulations and policies.
« Public Acceptance-Public acceptance was not considered in the ranking.

« Impacts on Natural Environment (High) - No known culturally and
environmental sensitive areas.

« Impacts on Public Safety (High) - No impact to public safety noted.
Completeness

« Agency Coordination (Moderate to High) — The entities will assume GMD3
application. The development of a Regional Authority is required.

« Engineering Uncertainty/Risk (Moderate to High) - The long-term
sustainability of the Paleo is unknown in both quality and quantity.
Construction will require a river and railroad crossing.

« Permitting (Moderate to High) - Easements needed to construct the pipeline
and river and railroad crossing required.

Alternative S.5: GMD3 Application Paleo Aquifer with
Hamilton RWD1 (See Alt. RWD1.4)

Effectiveness

« Water Quality and Quantity (Moderate to High) - Current water quality in the
Paleo channel requires only chlorination, some concern about sustainability.

« Constructability (Low) - Construction will be uncomplicated, and consist of a
well, pump, chlorination and several-miles of pipeline with an Arkansas River
and railroad crossing.

« Operations and Serviceability (High) - The well is remote, without electricity,
construction of a road may be required, little maintenance additional required
after construction.

Efficiency

« Capital Costs (Moderate to High) — The construction of the well and a portion
of the pipeline will be shared.
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e O&M Costs (Moderate) —The water from the Paleo is of high quality and
requires only chlorination and O&M will be shared with Hamilton RWDL1.

Acceptability
« Authorities (High) - No conflict with existing regulations and policies.
« Public Acceptance-Public acceptance was not considered in the ranking.

« Impacts on Natural Environment (High) - No known culturally and
environmental sensitive areas.

« Impacts on Public Safety (High) - No impact to public safety noted.
Completeness
e Agency Coordination (Moderate to High) - Assume GMD3 application

« Engineering Uncertainty/Risk (Moderate to High) - The long-term
sustainability of the Paleo is unknown in both quality and quantity.
Construction will require a river and railroad crossing.

« Permitting (Moderate to High) - Easements needed to construct the pipeline
and river and railroad crossing required.

Alternative S.6: GMD3 Application Paleo Aquifer with
Coolidge and Hamilton RWD1 (See Alt. S.6 and RWD1.5)

Effectiveness

« Water Quality and Quantity (Moderate to High) - Current water quality in the
Paleo requires only chlorination, but concern about sustainability exists.

« Constructability (Low) - Construction will be uncomplicated and consist of a
well, pump, chlorination and several miles of pipeline with an Arkansas River
and railroad crossing.

« Operations and Serviceability (High) - The well is remote, without electricity,
construction of roads may be required, little additional maintenance required.

Efficiency

« Capital Costs (Moderate to High) — The construction of the well and a portion
of the pipeline will be shared. A Regional Authority will be required

o O&M Costs (Moderate) — The water from the Paleo is of high quality and
requires only chlorination and O&M will be shared.

Acceptability
« Authorities (High) - No conflict with existing regulations and policies.
« Public Acceptance-Public acceptance was not considered in the ranking.

« Impacts on Natural Environment (High) - No known culturally and
environmental sensitive areas.

« Impacts on Public Safety (High) - No impact to public safety noted.
Completeness
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« Agency Coordination (Moderate to High) — Entities will assume GMD3
application. Regional Authority is required.

« Engineering Uncertainty/Risk (Moderate to High) - The long-term
sustainability of the Paleo is unknown in both quality and quantity.
Construction will require a river and railroad crossing.

o Permitting (Moderate to High) - Easements needed to construct the pipeline
and river and railroad crossing required.

Assessment of Hamilton RWD1 Alternatives

Alternative RWD1.1: Dakota Aquifer - Advanced Treatment
—Shared Regional O&M

Effectiveness

« Water Quality and Quantity (High) - Utilizes existing water rights and sharing
operators or contracting operators would remove the risk associated with the
lack of experienced operator.

« Constructability-(Low to Moderate) - Upgrades of treatment facilities and
methods for waste stream disposal will be required.

« Operations and Serviceability (High) - Will require an experienced operator to
operate and maintain the treatment facility and the disposal facilities.

Efficiency

« Capital Costs (High) - Requires the construction of an IX treatment plant and
an evaporative pond for the disposal of the waste stream. Other existing
infrastructure would be utilized.

e O&M Costs (Moderate to High) —O&M would be shared. A 40% reduction to
the costs was applied for this option.

Acceptability
o Authorities (Moderate) - The development of a Regional Authority is required.
« Public Acceptance- Public Outreach to be developed

« Impacts on Natural Environment (Moderate to High) - No known culturally
and environmental sensitive areas affected, but disposal of waste stream
required.

« Impacts on Public Safety (Moderate) - Disposal lagoon would likely be located
in the flood plain.

Completeness

« Agency Coordination (Moderate to High) - Requires the development of a
Regional Authority.

« Engineering Uncertainty/Risk (Moderate to High) - Pooled resources may
mitigate the risk.
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o Permitting (Moderate) - Would require the permitting waste stream disposal;
Lagoon may need to be located in the flood plain.

Alternative RWD1.2: Dakota Aquifer Advanced Water
Treatment (Also considered the No Action Alternative)

Effectiveness

« Water Quality and Quantity (High) - Existing water rights are adequate to
supply the 2050 demand. IX has been utilized for treatment of the Dakota.

« Constructability (Low to Moderate) - Construction of an IX plant and lined
lagoons for waste stream disposal.

o Operations and Serviceability (Low) - An experienced operator is required and
upkeep to evaporative lagoons.

Efficiency

« Capital Costs (High) - Requires the construction of an IX treatment plant and
an evaporative pond for the disposal of the backwash. All other existing
infrastructure, such as wells, would be utilized.

e« O&M Costs (Moderate) — O&M of an IX plant will require an experienced
operator.

Acceptability

« Authorities (High) - Utilizes existing wells and water rights, disposal lagoons
will require permitting.

« Public Acceptance- Public acceptance was not considered in the ranking.

« Impacts on Natural Environment (High) - No known culturally and
environmental sensitive areas.

« Impacts on Public Safety (Moderate to High) - Evaporative lagoon likely to be
located in flood plain.

Completeness

« Agency Coordination (High) - No new water rights to be acquired, existing
water rights are sufficient.

« Engineering Uncertainty/Risk (High) - Treatment plant design and waste
stream disposal consist of standard risks and uncertainties.

« Permitting (Moderate to High) - Water treatment plant design and waste stream
disposal requires permits and easements.

Alternative RWD1.3: Lakin Treated Water

Effectiveness

« Water Quality and Quantity (High) - Lakin will have the capacity to deliver
treated water to meet the 2050 demand.
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« Constructability (Moderate to High) - Pipeline construction is uncomplicated,
but will require pump station and surge tank.

o Operations and Serviceability (High) - O&M will not provide a challenge.
Lakin will be responsible for the treatment and disposal facility.

Efficiency

« Capital Costs (Moderate) - Construction of pipeline, pump station and surge
tank will likely be required.

e O&M Costs (Low) — O&M is simple, but high due to a cost of $3.50/1000 gal
($1/100/ ac-ft) to the cost of treated water included in O&M.

Acceptability
« Authorities (High) - Agreement will be required, but would be beneficial to all.
o Public Acceptance- Public outreach to be developed.

« Impacts on Natural Environment (High) - No known culturally and
environmental sensitive areas.

« Impacts on Public Safety (High) - No impact to public safety noted.
Completeness

« Agency Coordination (High) - An agreement between Lakin and Hamilton
RWD1 will be required.

« Engineering Uncertainty/Risk (Highs) - Little engineering risk are involved
« Permitting (High) - Simple easements and easy to acquire.

Alternative RWD.4: GMD3 Application Paleo Aquifer with
Syracuse (See Alt. S.5)

Effectiveness

o Water Quality and Quantity (Moderate to High) - Current water quality in the
Paleo requires chlorination only, but some concern about sustainability.

« Constructability (Low) - Construction will be uncomplicated and consist of a
well, pump, chlorination and a pipeline with an Arkansas River and railroad
crossing. Pipeline from Syracuse will be 8.5 miles in length.

« Operations and Serviceability (High) - The well is remote, without electricity,
construction of roads may be required, but after construction, little additional
maintenance required.

Efficiency

« Capital Costs (Low) — Construction of the well and a portion of the line shared.
Alternative would require construction of an 11.6 mile pipeline.

e O&M Costs (High) -O&M conducted by Regional Authority.
Acceptability
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« Authorities (Moderate to High) - No conflict with existing regulations and
policies. Regional Authority will be required.

« Public Acceptance-Public acceptance was not considered in the ranking.

« Impacts on Natural Environment (High) - No known culturally and
environmental sensitive areas.

« Impacts on Public Safety (High) - No impact to public safety noted.
Completeness

« Agency Coordination (Moderate to High) - Assume GMD3 application.
Regional Authority will be required.

« Engineering Uncertainty/Risk (Moderate to High) - The long-term
sustainability of the Paleo is unknown in both quality and quantity.
Construction will require a river and railroad crossing.

o Permitting (Moderate to High) - Easements needed to construct the pipeline
and river and railroad crossing required.

Alternative RWD1.5: GMD3 Application Paleo Channel with
Coolidge and Syracuse (See Alt. C.6 and S.6)

Effectiveness

« Water Quality and Quantity (Moderate to High) - Current water quality in the
Paleo channel requires chlorination only, but some concern about sustainability.

« Constructability (Low) - Construction will be uncomplicated and consist of a
well, pump, chlorination and a pipeline with an Arkansas River and railroad
crossing. Pipeline from Syracuse will be 8.5-miles in length.

« Operations and Serviceability (High) - The well is remote, without electricity,
construction of roads may be required, but after construction, little additional
maintenance required.

Efficiency

« Capital Costs (Low) — The construction of the well and a portion of the pipeline
will be shared. Alternative will requires the construction of a pipeline from
Syracuse to Hamilton RWD1.

e O&M Costs (High) — O&M is not complicated and the major components will
be shared.

Acceptability

« Authorities (Moderate to High) - No conflict with existing regulations and
policies.

« Public Acceptance-Public acceptance was not considered in the ranking.

« Impacts on Natural Environment (High) - No known culturally and
environmental sensitive areas.

« Impacts on Public Safety (High) - No impact to public safety noted.
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Completeness

« Agency Coordination (Moderate to High) - Assume GMD3 application,
Regional Authority will be required.

« Engineering Uncertainty/Risk (Moderate to High) - The long-term
sustainability of the Paleo channel is unknown in both quality and quantity.
Construction will require a river and railroad crossing.

« Permitting (Moderate to High) - Easements needed to construct the pipeline
and river and railroad crossing required.

Assessment of Deerfield Alternatives

Alternative D.1: Regional/Partnership Shared O&M of
Advanced Water Treatment

Effectiveness

« Water Quality and Quantity (High) - Utilizes existing water rights and sharing
operators or contracting operators would remove the risk associated with the
lack of experienced operator.

« Constructability (Low to Moderate) - Requires upgrades of treatment facilities
and methods for waste stream disposal.

« Operations and Serviceability (High) - Requires an experienced operator to
operate and maintain the treatment facility and the disposal facilities.

Efficiency

« Capital Costs (Low) — The construction of a NF treatment plant and a disposal
well is required.

o O&M Costs (High) — The O&M would be conducted by a Regional Authority.
Acceptability

« Authorities (Moderate) - Requires the development of a Regional Authority.

« Public Acceptance- Public acceptance was not used in the ranking.

« Impacts on Natural Environment (Moderate to High) - No known culturally
and environmental sensitive areas affected, but disposal of waste stream
required.

« Impacts on Public Safety (Moderate) — Deep well injection of waste stream
will be required.

Completeness

« Agency Coordination (Moderate to High) - The development of a Regional
Authority is required.

« Engineering Uncertainty/Risk (Moderate to High) - Pooled resources will
mitigate the risk.
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« Permitting (Moderate) — The presence of uranium in the waste stream would
require the permitting of deep well injection for waste stream disposal.

Alternative D.2: Ogallala Aquifer Advanced Water
Treatment (Also considered the No Action Alternative)

Effectiveness

« Water Quality and Quantity (High) - Existing water rights are sufficient and
NF provides quality water.

« Constructability (Low) —Requires an upgrade of the treatment facility to NF
and construction a well for deep well injection.

o Operations and Serviceability (Low to Moderate) - Treatment plant and waste
stream will require significant O&M.

Efficiency

« Capital Costs (Low) — Requires the construction of a NF treatment plant and a
disposal of the waste stream by deep well injection.

e O&M Costs (Moderate) — Operation of the treatment plant and injection well
will require experienced operators.

Acceptability

« Authorities (Moderate to High) — Utilizes existing wells and water rights, new
treatment facility, and disposal well will require permitting.

« Public Acceptance - Public acceptance was not considered in the ranking.

« Impacts on Natural Environment (Moderate) - No known culturally and
environmental sensitive areas. Waste stream may have concentrations of
uranium.

« Impacts on Public Safety (Moderate) - Treatment plant and waste stream
disposal via deep well injections provide minimal health and safety concerns.

Completeness

« Agency Coordination (Moderate) - Little interagency coordination is expected.

« Engineering Uncertainty/Risk (Low) - Deep well injection.

o Permitting (Low to moderate) - Permitting of water treatment and disposal
facility required. Disposal of the waste stream in a disposal well may be
required due the uranium.

Alternative D.3: Lakin Treated Water
Effectiveness

« Water Quality and Quantity (High) - Lakin will have the capacity to deliver
treated water to meet the 2050 demand.

« Constructability (High) - Pipeline construction only
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« Operations and Serviceability (High) - O&M will be simple. Lakin will be
responsible for the treatment and disposal facility.

Efficiency

« Capital Costs (High) — Requires the construction of a 7.5 mile pipeline. It is
assumed that Lakin has adequate pressure for delivery.

o O&M Costs (Low) — O&M is simple, but high due to a cost of $3.50/1000 gal
(%$1,100/ ac-ft) to the cost of treated water included in O&M.

Acceptability
« Authorities (High) - Agreement will be required, but would be beneficial to all.
« Public Acceptance- Public acceptance was not considered in the ranking.

« Impacts on Natural Environment (High) - No known culturally and
environmental sensitive areas.

« Impacts on Public Safety (High) - Little impact to public safety noted.
Completeness

« Agency Coordination (High) - An agreement with Lakin will be required.

« Engineering Uncertainty/Risk (Highs) - Little engineering risk.

o Permitting (High) — Only simple easements required.

Alternative D.4: Wheatland Treated Water from fresh
Ogallala Aquifer

Effectiveness

« Water Quality and Quantity (High) — Wheatland has adequate supply of fresh
Ogallala water.

« Constructability (Moderate) — Pipeline will require a river and railroad
crossing.

« Operations and Serviceability (High) - O&M will not provide a challenge.
Treatment will require chlorination only.

Efficiency

« Capital Costs (Moderate to High) — Requires the construction of a 7.5 mile
pipeline. Wheatland has adequate pressure for delivery.

e O&M Costs (Moderate) — O&M is simple, but high due to a cost of treated
water included in O&M.

Acceptability
o Authorities (High) - Agreement will be required, but would be beneficial to all.
o Public Acceptance- Public outreach to be developed.
« Impacts on Natural Environment (High) - No known culturally and
environmental sensitive areas.
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« Impacts on Public Safety (High) - Little impact to public safety noted.
Completeness

« Agency Coordination (High) - An agreement with Wheatland will be required.

« Engineering Uncertainty/Risk (Highs) - Little engineering risk.

o Permitting (High) — Only simple easements required

Assessment of Holcomb Alternatives

Alternative H.1: Regional/Partnership Shared O&M of
Advanced Water Treatment

Effectiveness

« Water Quality and Quantity (High) - Utilizes existing water rights and sharing
operators or contracting operators would remove the risk associated with the
lack of experienced operator.

« Constructability (Low to Moderate) - Requires upgrades of treatment facilities
and methods for waste stream disposal.

« Operations and Serviceability (High) - Will require an experienced operator to
operate and maintain the treatment facility and the disposal facilities.

Efficiency

o Capital Costs (Low) — Construction of a NF treatment plant and a disposal well
is required.

e O&M Costs (High) -O&M would be conducted by a Regional Authority
Acceptability

« Authorities (Moderate) - Requires the development of a Regional Authority.

« Public Acceptance- Public acceptance was not considered in ranking.

« Impacts on Natural Environment (Moderate) - No known culturally and
environmental sensitive areas affected, but disposal of waste stream required.

« Impacts on Public Safety (Moderate) — Deep well injection of waste stream
likely.

Completeness

« Agency Coordination (Moderate to High) - The development of a Regional
Authority is required.

« Engineering Uncertainty/Risk (Moderate) - Pooled resources may mitigate the
risk.

« Permitting (Moderate) - Requires the permitting of deep well injection for
waste stream disposal.
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Alternative H.2: Ogallala Aquifer Advanced Water
Treatment (Also considered the No Action Alternative)

Effectiveness

« Water Quality and Quantity (High) - Existing water rights are sufficient and
NF provides quality water.

« Constructability (Low) —Requires an upgrade of the treatment facility to NF
and the construction of a disposal well for waste stream disposal.

« Operations and Serviceability (Moderate) - Water treatment plant and waste
stream will require significant O&M.

Efficiency

« Capital Costs (Low) — Requires the construction of a NF treatment plant and a
disposal of the waste stream by deep well injection.

o O&M Costs (Moderate) — Operation of the treatment plant and injection well
will require experienced operators.

Acceptability

« Authorities (Moderate to High) — Utilizes existing wells and water rights, new
treatment facility, and disposal well will require permitting.

« Public Acceptance - Public acceptance was not considered in the ranking.

« Impacts on Natural Environment (Moderate) - No know culturally and
environmental sensitive areas. Waste stream may have concentrations of
uranium.

« Impacts on Public Safety (Moderate) - Treatment plant and waste stream
disposal via deep well injections provide minimal health and safety concerns.

Completeness
« Agency Coordination (Moderate) - Little interagency coordination is expected.
« Engineering Uncertainty/Risk (Moderate) - Deep well injection.

« Permitting (Moderate) - Permitting of water treatment and disposal facility
required. Disposal of the waste stream in a disposal well will likely be required
due the uranium.

Alternative H.3: Wheatland Treated Water (RO) from
Ogallala Aquifer

Effectiveness

« Water Quality and Quantity (High) - Wheatland has capacity to deliver treated
water to meet the 2050 demand.

« Constructability (High) — Minor construction required for connection.

« Operations and Serviceability (High) - O&M will not provide a challenge.
Wheatland to provide treated water.
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Efficiency

« Capital Costs (High) — Requires the construction of a 7.5 mile pipeline. It is
assumed that Wheatland has adequate pressure for delivery.

e O&M Costs (Low) — O&M is simple, but high cost due to the cost of treated
water included in O&M.

Acceptability
« Authorities (High) - Agreement will be required, but would be beneficial to all.
« Public Acceptance- Public acceptance was not considered in the ranking.

« Impacts on Natural Environment (High) - No known culturally and
environmental sensitive areas.

« Impacts on Public Safety (High) - No impact to public safety noted.
Completeness

« Agency Coordination (High) - An agreement with Wheatland will be required.

« Engineering Uncertainty/Risk (Highs) - Little engineering risk.

« Permitting (High) — Only simple easements required.

Alternative H.4: Wheatland Raw Water from fresh Ogallala
Aquifer Source

Effectiveness

« Water Quality and Quantity (High) — Wheatland has adequate supply of fresh
Ogallala Aquifer water.

« Constructability (Moderate) — Pipeline will require a river and railroad
crossing.

« Operations and Serviceability (High) - O&M will not provide a challenge.
Treatment will require chlorination only.

Efficiency

« Capital Costs (Moderate to High) — Requires the construction of a 7.5-mile
pipeline. It is assumed that Lakin has adequate pressure for delivery.

e« O&M Costs (Moderate) — O&M is simple, but high cost due to the cost of
treated water included in O&M.

Acceptability
o Authorities (High) - Agreement will be required, but would be beneficial to all.
« Public Acceptance- Public acceptance was not considered in the ranking.

« Impacts on Natural Environment (High) - No known culturally and
environmental sensitive areas.

« Impacts on Public Safety (High) - No impact to public safety noted.
Completeness
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« Agency Coordination (High) - An agreement with Wheatland will be required.
« Engineering Uncertainty/Risk (High) - Little engineering risk.
« Permitting (Moderate to High) — Only simple easements required.
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Appendix 2: Alternative Estimate Worksheet

Alternative C.1 and C.2

BUREAL OF RECLAMATION ESTIMATE WORKSHEET Sheet 1 of 1
[FEATURE: |PROJECT:
Alternative .2 Construction Cost Estimate
Coolidge will opsrate their existing Dakota Well 2nd treatfW oiD: ESTIMATE LEVEL: Appraisal
with lon Exchange. Additions to current system includes rREGIDN: GP UMIT PRICE LEVEL:
mdification of disposal lagoons
IFILE:
=
E3 | 5
3 g E DESCRIPTION CODE | QUANTITY UNIT UNIT PRICE AMOUNT
B
il -
1 Evap Lagoon
Excavation 13,713 CY $14.00 £182,000
Membrane Lining 74,052 5SF §1.40 £103,700
Misc Const. 1 LE £20,000 £20,000
2 |Land Gost 34 acre §1,550 $5,300
Subtotal $321,000
Maobilization = B $14,000
SUBTOTAL $335,000
Design Contingency +- 15% $50,000
Alloeance for Procurement +i- B% £15,000
CONTRACT COST $400,000
Construction Contingency +- 25%: £100,000
TOTAL FIELD GOST $500,000
Diecign, Emvironmental'Cultural Compliance,
Construction Ngmt, stc +i- 40 $200,000
MON CONTRACT COSTS £200,000
CONSTRUCTION COST $700.000
Water Rights Acguisition 30
QUANTITIES PRICES
BY CHECKED BY CHECKED REVIEWED
DATE PREPARED REVIEWED DATE PRICE LEVEL
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Alternative C.3

BUREAL OF RECLAMATION ESTIMATE WORKSHEET Sheat 1 of 1
-
[FEATURE: [EROJECT:
Abernative C.3 Construction Cost Estimate
Coolidge to Purchase an existing Agricultural Water Right oD ESTIMATE LEVEL: Appraizal
and construct 8 well south of the river and a pipeline to 2
comvey the source to Goolidge
FILE:
=
ES | =
3 § = DESCRIPTION CODE | QUANTITY UNIT UNITPRICE | amouNT
il - —
1 |Well 107 dia 110 LF. $445.00 349,000
Casing and gravel pack 70 LF $#46.50 $3.300
Well screen 40 F $355.00 $14.200
Purnp and misc piping 1 Ea £98,000.00 408,000
2 |Pipeline E "HOPE 21,648 LF. $18.35 397 000
Excavation 10,022 Cy $14.00 $140,000
Backii 8,018 CY 32.15 $17.000
3 |Radroad Crossing  Bore and case 247 110 F $520.00 57 000
Jacking Fit 2 LS 35, 000,00/ $10,000
4 |Arkansas River Croseing  Baore & Case 247 650 F $550.00 $360,000
Jacking Fit 2 LS £10,000.00) $20,000
B Standard Dual-Pump Chemical Feed Skids 1 23 .700 28,700
'Water Rights Acquisition A Bc-fi $2,000.00 62,000
E |Land Cost BCrE #1531 30
Easemeant Cost 12 Acre £383 %4 800
Subiotal $1,240,000
Mobilization - 5% 51000
SUBTOTAL $1,300,000
Diesign Contingency = 15535 $200,000
Alowance for Procurement - 5% 50,000
CONTRACT COST $1,560,000
Caonstructicn Contingency - 265 350,000
TOTAL FIELD COST $1,520,000
Diesign. Emvironmentsl Cultural Complance,
Construction Mgmi, eic = A0 $760,000
NOMN CONTRACT COSTS 760,000
'Water Rights Acguisition A Bo-fi $2,000.00 360,000
CONSTRUCTION COST %2 740,000
QUANTITIES PRICES
BY CHECKED BY CHECKED REVIEWED
DATE PREPARED REVIEWED DATE PRICE LEVEL
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Alternative C.4

BUREAL OF RECLAMATION ESTIMATE WORKSHEET Sheet _1_ of _1__
JFEATURE: PROJECT:
Alernative C.4 Construction Cost Estimate
Coolbdge to utilize the existing GMD3 application south of 3 TE LEVEL: Appraisal
the Arkansas River and convey this to Coofidge FEGION. __ GP___ JUNIT PRICE LEVEL:
FILE:
=
£S5 | =
- § g DESCRIPTION CODE | QUANTITY UMNIT UNIT PRICE AMOUNT
L =
—
1 |well 110 LF. $510.00 $56. 100
Casing and gravel pack 70 LF $BE.00 465,000
‘Well screen 40 LF $300.00 $15.600
Purnp and misc pipe 1 L5 £120,000.00 120,000
2 |Pipeline E "HDPE 44 880 LF. $1B.35 $R20.000
Excavation 20,778 CY §14.00 200,900
Backfi 16,622 C¥ $2.15 $35.700
3 |Standard Dual-Pump Chemical Feed Skids 1 2a %8 600 3,600
4 |Reifroad Crossing  Bore&caze 247 110 LF £520.00 57 200
Jacking pits 2 LS £5,000.00 $10,000
5 |Arkanses River Crogsing  Bore & case 247 850 LF &550.00 470,000
Jacking pits 2 LS £10,000.00 520,000
E |Land Cost acre £1,531.00 30
Eazement Cost 26 Acre 38275 39,900
Subiotal $1.920 000
Mobilization +- oo 480,000
SUBTOTAL 52,000,000
Design Contingancy +- 15%: £300,000
Allow ance for Procurement +- one %100, 000
COMTRACT COST $2,400,000
Consiruction Contingency +- 25%: $600 000
TOTAL FIELD GOST $3.000,000
Diesign, Ervironment el Cultwral Complance,
Construction Mgmi, eic +- A0 51,200 000
NOM CONTRACT COSTS $1.200,000
CONSTRUCTION COST 4200 00
‘Water Rights Acquisition 0 30
QUANTITIES PRICES
BY CHECKED BY CHECKED REVIEWED
IDATE PREPARED REVIEWED DATE PRICE LEVEL
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Alternative C.5 and 5.4

BUREAU OF RECLAMATION ESTIMATE WORKSHEET Sheet 1 of 1
[FEATURE: PROJECT:
Alemative C.5 and 5.4 Construction Cost Estimate
Paleo Channel uiilizing GMD3 application for Goolidge
and Syracuse
FILE:
- E =
r4
=8| = DESCRIPTION CODE | QUANTITY | UNIT UNIT PRICE AMOUNT
o >
i
1 [Well 110 LF 510,00 356,000
Casing and gravel pack 70 LF 38600 36,000
Well screen 40 LF $390.00 $15,800
Pump and mis¢ piping 1 EA $150,000 $150,000
2 |Pipeline 10 "HOPE 21,120 LF 32.00 $E76.000
Excavation 11,081 CY $14.00 $155.100
Backf 8,865 CY §2.15 $18.100
& "HOPE 24 788 LF 18.35 446,000
Excavation 11,244 cY $14.00 157,000
Backf 8,998 CY §2.15 $10.300
B "HOPE 55,440 LF 23.50 $1,300,000
Excavation 27.378 CY §14.00 $383,000
Backf 21.902 CY §2.15 #7100
3 Standard DualPump Chemical Feed Skids 1 B 48,600 £8,800
4 Reilroad Crossing Bore & cese 24" 111 LF 5520 358,000
Jacking pils 2 5,000 $10,000
5 |Arkanszs River Crossing  bore & case 38 B850 LF SE20 527 000
Jacking pits 2 LS 310,000 320,000
B [Land Cost acra $1.531 30
Easment Cost 58 acre $383 $22.20
Subiotal £4,076,000
Mobilization +- L% $204,000
SUBTOTAL §4,280,000
Design Contingancy +- 5% $5840,000
Allowance for Procurement +- L% $210,000
CONTRACT COST £5,130,000
Construction Contingancy +- 255 $1,270,000
TOTAL FIELD COST £6,400,000
Design, EnvironmentalCuliurel Compliance,
Construction Mgmt, etc +- Al %2,500,000
NON CONTRACT COSTS $2,500,000
COMETRUCTION COST £8,500,000
‘Water Rights Acquisition 0 30
QUANTITIES PRICES
IEI‘I" CHECKED BY CHECKED REVIEWED
|DATE PREPARED REVIEWED DATE PRICE LEVEL
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Appendix 2: Alternative Estimate Worksheet

Alternative C.6, 5.6, and K.5

BUREAL OF RECLAMATION ESTIMATE WORKSHEET Shest 1 of 1
FEATURE: PROJECT:
Alemanive C.A 56 K5 Construction Cost Estimas
Pela] Channel Altamaliv enake for Syrecusa. Coolioge and E\'DH:I: |E5TIHATE LEVEL: Appralzal
Hamilion Co. VD #1 REGION: GP JUNIT PRICE LEVEL:
FILE:
E
g § E DESCRIPTION CODE | QUANTITY UNIT UNIT PRICE AMOUNT
Al
1 [well 110 LF. $510.00 56,000
Casing and grevel pack 70 LF $85.00 $6,000
Well 5oreen a0 LF $390.00 $15.600
PuUmE &Nt MISC MEng 1 L5 $150,000.00 $150,000
2 |Pipaine 10 "HOPE 21,120 LF. $32.00 $675.800
Excavalion 7.832 CY $14.00 $105.,500
Rackill E.258 CY £2.15 $13.500
3 Pipelne 8 "HOPE 56,440 LF. $23.50 1,300,000
Excavalion 20,533 cY $14.00 §287 500
Backlll 16,427 cY $2.15 $35,300
4 |Pipsine & "HOPE 24,288 LF. $13.35 $445700
Excavalion B,386 cY $14.00 §125,900
EEEA 7156 CY 5215 $15.500
5 |Pipaina 4 "HDPE 51,248] LF. $12.35 $7 56,400
Excavalion 22,604 CY $14.00 $317.600
Backil 18, 148] CY £2.15 $35.000
& |Standard DuarPump Chemical Fead Seds a8 T $E700
7 |Palroad Crossing  Bore & case 24° 110 LF $250 $27.500
Jacking pits 2 LS £5,000 $10,000
3 |Arkanzas Ruver Crossing  Bore &cased” 350 LF $520 $527.000
Jacking pits 2 [ $10,000 $20,000
3 [Landcost acre $1.531.00 $0
Easements oa[  Acms 1,531.25) $142.500
Subantz 5,045,000
Mobiization 5% $25E,000
SUETOTAL 5,340,000
Design Contingency - 16%: §790,000
Allowanca lor Procurement - 5% $270,000
COMTAACT GOST 6,400,000
Consiruction Contingency % §1,600.000
TOTAL FIELD COST £0,000,000
Design, Emvincnmanial'Culiural Compliance,
Construction Mgmt, et A% £3,300,000
ROM CONTRACT COSTS 3,500,000
CONSTRUCTION COST $11,200,000
Water Rights Acquisidon 0 $0
QUANTITIES PRICES
BY CHECKED BY CHECKED REVIEWED
D4 TE PREFARED REVIEWED DATE PRICE LEVEL
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Appendix 2: Alternative Estimate Worksheet

Alternative S.1

BUREAL OF RECLAMATION ESTIMATE WORKSHEET Sheet__1__of 1
FEATURE: PROJECT:
Alernative 5.1 Construction Cost Estimate
Administrative Rule Changa for the Paleo Aguifer (Assume [WoiD: ESTIMATE LEVEL: Appraizal
the construction of 2 new well and pipeline required) REGION: GP UNIT PRICE LEVEL:
FILE:
o =
55 5
38| & DESCRIPTION CODE | QUANTITY | UNIT UNIT PRICE AMOUNT
2| =
o
1 |Wel 10 LF $510.00 356,000
Casing and gravel pack 70 LF %5600 6,000
Wall screen 40 LF $300.00 $15,600
Pump cosis 1 EA #150,000 £150,000
2 |Pipeline 10 "HDPE 0 LF. 32.00 30
Excavation 0 CY £14.00 20
Blackfi 0 cY £2.15 20
& "HOPE o L.F. 18.35 g0
Excavation 0 cY $14.00 30
Blackfi 0 CY 2215 20
B "HDPE 20,000 L.F. 23.50 $470,000
Excavation B.B877 cY $14.00 $133,300
Blackfi 7,801 cY 3215 17,000
3 |Standard DuskPump Chemical Fead Skids 1 a3 28,600 33,600
4 |Reilroad Crossing  Bore & case 247 11 LF 520 57,700
Jacking pits 2 25,000 510,000
5 |Arkensas Awer Crossing  bore & case 36° BSD LF 3620 557,000
Jacking pits 2 LS 10,000 520,000
& |Land Cost acre 21,531 g0
Ezsment Cost 11 acre 3363 34,400
Subtotal $1,480 800
Mobilizetion +- 5% 574,000
SUBTOTAL $1,555,000
Design Contingency - 15% £230,000
Allowance jor Procurement - 5% $100,000
CONTRAGT COST %1,685,000
Construction Contingancy - 25%. 5475000
TOTAL FIELD COST $2. 360,000
Design, Envircnmental/Gultural Compliance,
Construction Mgmt, sic - AR £B40,000
MNON CONTRACT COSTS $840,000
CONSTRUCTION COST $3.500,000
Water Rights Acquisition o 20
GQUANTITIES PRICES
BY CHECKED BY CHECKED REVIEWED
DATE PREPARED REVIEWED DATE PRICE LEVEL
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Appendix 2: Alternative Estimate Worksheet

Alternative 5.2

BUREAL OF RECLAMATION ESTIMATE WORKSHEET Sheet 1 of _1___
FEATURE: PROJECT:
Alernative 5.2 Construction Cost Estimate
Paleo Channel utiizing GMDA application Syrecuse OlD: ESTIMATE LEWVEL: Appraisal
[REGION: GP UNIT PRICE LEVEL:
FILE:
E
g E E DESCRIPTION CODE | QUANTITY UNIT UNIT PRICE AMOUNT
o = -
E
1 |Wel 110 F 2510.00 $56,000
Casing and gravel pack [ F $86.00 36,000
Wall screen 40 LF 0,00 %15,600
1 $160,000 5180,000
2 |Pipelina 10 "HDFE 21,120 LF. 3200 $E676,000
Excavation 11,081 CY $14.00 $155,000
Backfi 8,865 CY 3215 $18,100
& "HOPE o] LF 18.35 20
Excavation a CY $14.00 20
Backfi 0 CY 215 g0
& "HDPE 55,440 LF 2350 51,300,000
Excavation 27,578 CY £14.00 $383,300
Backfi 21,802 CY 3215 $47,000
3 Standard DualPump Chemicel Feed Skids 1 B3 28,600 34,600
4 |Rgzilroad Grossing  Bome & case 247 111 LF §520 $57,700
Jacking pits 2 25,000 10,000
5 |Arkanses Aiver Crossing  bore & case 36 850 F 2620 £537,000
Jacking pits 2 LS £10,000 20,000
& |Land Cost BCre 21,551 g0
Ezsment Cost 44 BCrE £3E3 $16,800
Subictal $3.474,100
Mobilization + 5% $173,900
SUBTOTAL $3,652,000
Design Contingency + 15% $543,000
Allowance for Procunament + 58 £200,000
CONTHACT COST $4.400,000
Construction Condingancy + 25% £1,100,000
TOTAL FIELD COST $5.500,000
Design, EnvircnmentalCultural Compliance,
Construction Mgmt, etc + 407 52 300,000
MON CONTRACT COSTS £2 200,000
CONSTRUCTION COST £7.700,000
‘Water Rights Acquisition 0 &0
QUANTITIES PRICES
BY CHECKED BY CHECKED REVIEWED
DATE PREPARED REVIEWED DATE PRICE LEVEL
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Appendix 2: Alternative Estimate Worksheet

Alternative 5.3

BUREAL OF RECLAMATION ESTIMATE WORKSHEET Sheet __1__of 1
[FEATURE: PROJECT:
Alternative 5.3 Construction Cost Estimate
Sryacuse will construct sdditional wells in the Dakota ESTIMATE LEVEL: Appraizal
Anquifer, treat with Chiorination and blend with the UMIT PRICE LEVEL:
existing watsr supply. Additions to current system
include acquistion of sdditional water nghts, &3n5truc1ing||:|LE:
twna wells, constructing a pipsline, and installing a
chlorination system at well site.
£ £
=
E E B DESCRIPTION CODE | QUANTITY UNIT UNIT PRICE AMOUNT
2 =
i
1 |Well Driling 350 L.F. $510.00 §178,500
Casing and gravel pack 28D LF £86.00 £24,100
Well scresn 70 LF £390.00 427,000
Pumgp and misc pips 1 LS £310,000.00 £310,000
2nd well $515,300
2 |Pipaline 8 "HDPE 26,400/ L.F. 23.50 §620.000
Excavation 13,087 CY &14.00 §183.000
Backill 10,430 CY £2.15 £22,000
3 |Water Treatment lon Exchange Unit 2 L5 £153,500 £307,000
4 Standard Dual-Pump Chemical Feed Skids 1 23 £8,600 £48,600
5 |Facility for mixing 1 LS £25,000 £25,000
& |Land Cost acre 1,501 &0
Easement cost 15 acre $3B3 35,800
Subtotal 2,226,300
Mobilization +- £ £114,000
SUBTOTAL 2,340,000
Diesign Contingency +- 15% £351,000
Allowancs for Procurement +- L% £117,000
CONTRACT COST $2,808,000
Construction Contingency +- 25% &702.000
TOTAL FIELD COST $3,510.000
Diesign, Emvironmental/Cultural Compliance,
Construction Mgmt, stc +- A% $1,400,000
MOMN CONTRACT COSTS 4,910,000
Acquistion of Watsr Right
COMSTRUCTION COST 4,910,000
QUAMNTITIES PRICES
BY CHECKED BY CHECKED AEVIEWED
IDATE PREPARED REVIEWED DATE PRICE LEVEL
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Appendix 2: Alternative Estimate Worksheet

Alternative 5.5 and K.4

BUAEAL OF RECLAMATION ESTIMATE WORKSHEET Sheet 1 of _1_
FEATURE: PROJECT:
ARemaive 5.5 and K.4 Conswruction Cost Estimane
Palien Chennel Altamalivenake far Syrecusa and Hamilion Co. OiD: IESTIH.I!:TE LEVEL- Appralsal
RWD#1 HEGION: GP |ORIT PRICE LEVEL:
FILE:
5 E
Et ﬁ E DESCRIPTION CODE | QUANTITY UNIT UNIT PRICE AMOUNT
=| =
S
1 [well 110 LF. $510.00 $56,000
Cesing end gravel peck 70| LF £36.00 6,000
Wil screen 40| LF $390.00 §16,600
Pumg and misc piping 1 LS $160,000 $150,000
2 [Pipaine 10 "HOPE 21,120 LF. $32.00 $675.800
Excavation 7.822 CY §14.00 $100,500
Backnll [ GY $2.15 §13,500
3 Pipaline 3 "HDPE 56,440 LF. §23.50 $1.300,000
Excavation 20,533 CY £14.00 $207 500
Backhll 16427 GY §2.15 £36,300
G "HDFE 0 LF. §18.35 $0
0 CY §14.00 $0
0 GY §2.15 $0
4 [Fipaine 4 "HDPE 61,248 LF. §12.35 756,400
Excavabion 22 /584 CY £14.00 $312.000
Backil 18,148] CY §2.15 $38,000
5 | Sianderd DualPump Chemical Feed Skids 3 28 $8.500 §25,800
6 |Raliroad Crossing  Bore & case 24° 110 LF $250 §27 500
Jacking pits 2 LS $5.000 £10,000
7 |ATKENSES ANEr CIosEIng  BOre ALESESE 850 F $520 $527 000
Jacking pils 2 LS §10,000 §20,000
T [LardCosl =0 §1,531.00 0
EASEmenls 75 ALTEE 1,531.25 $121,100
SubloaEl $4.450,000
WMobilzation 3 $226,000
SUBTOTAL $47 16,000
Dasign Contingancy 5% 710,000
Allowanice for Procurement 5% $240,000
CONTRACT COST §5.670,000
Construction Coningency 25% §1.410,000
TOTAL FIELD COST $7.090,000
Dasign, Eneiranmental’'Cultural Complianca,
Canstruction Mgmi, et A0 $2.820,000
WON CONTRACT COSTS $2.820,000
CONSTAUCTION COST $5.900,000
[Water Rights Acquiskion 0 $0
QUANTITIES PRICES
BY CHECKED BY CHECKED REVIEWED
DATE PREPARED REVIEWED DATE PRICE LEVEL
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Appendix 2: Alternative Estimate Worksheet

Alternative K.1 and K.2

BUREAL OF RECLAMATION ESTIMATE WORKSHEET Sheet_ 1_of _1__
[FEATURE: PROJECT:
Alternative K.2 Construction Cost Estimate
Hamilton Co. RWD #1 will operate their existing Dakota  [WOID: STIMATE LEVEL: Appraizal
Wall. Additions to cumant gystem includes constructing a [REGION: GP MNIT PRICE LEVEL:
new water freatment plant.
FILE:
EE
E E E DESCRIPTION CODE | QUANTITY UNIT UNIT PRICE AMOUNT
<z
-9
1 |Water Treatment
Duplex filtration system followed by RO skid 2 LS $E3,000 $166,000
Standard Dual-Pump Chemical Feed Skids 1 ea %8600 £B,600
Storsge Building 2,500 5F $60.50 $151,000
2 __|Lagoon Earthwork 5,529 CY $14.00 §77.400
Membrane Lining 20,855 5Y $1.97 $40.900
Piping 1 LS $15,000.00 $15,000
3  |Land Cost 1.4 acre $1.531.00 £2,100
Subtotal §461,000
Mobilization - 5%, $24,000
SUBTOTAL $485,000
Diesign Contingency - 15% §72,000
Allowance for Procurement - 5% §23,000
COMTHACT COST $580,000
Construction Contingency - 25% §145,000
TOTAL FIELD COST §725,000
Diesign, Emvironmental/Cultural Compliance,
Construction Mgmt, etc - A% £275,000
NOMN CONTRACT COSTS $1,000,000
GCONSTRUGTION COST $1,000,000
Water Rights Acguisition 30
QUANTITIES PRICES
BY CHECKED BY CHECKED REVIEWED
DATE PREPARED REVIEWED DATE PRICE LEVEL
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Appendix 2: Alternative Estimate Worksheet

Alternative K.3

BUREAL OF RECLAMATION ESTIMATE WORKSHEET Sheat _1_ of _1_
|FEATURE: |PROJECT:
Alternative K.3 Construction Cost Estimate
Lakin to supply treated water to Hamilton Co. RWD #1  JWOID: ESTIMATE LEVEL: Appraisal
rHEGIOH: GP UNIT PRICE LEVEL:
IFILE:
L E
z 32 g
3 2] e DESCRIPTION CODE | QUANTITY UNIT UNIT PRICE AMOUNT
1 3
ﬂ._- __
1 |Pipaline 4 "HDPE 81,840 LF. $12.35 1,011,000
Excavation 35,363 CY £14.00 £495,000
Backill 28,290 CY $2.15 $61,000
2  |Booster Pumping Plant 1 EA £270,000 £270,000
50
3 |Chilorination for Riesidual 1 LS £5.,000 £5,000
4 |Land Cost aCre 51,531 &0
Emsement Cost a7 Acte 383 $18,000
Subtotal 41,850,000
Mobilization +- 58| £80,000
SUBTOTAL $1,050,000
Design Contingency +- 15% £280,000
Allowance for Procurement +- BAL) £100,000
CONTRACT COST 2,340,000
Construction Confingency +- 2509 £580,000
TOTAL FIELD GOST $2,920,000
Design, Emvironmental’ Cultural
Compliance, Constructon Mgmt, stc +- 40%: $1,180,000
NON CONTRACT COSTS $1,180,000
CONSTRUCTION COST $4,100,000
Purchass Treated Water 13| Ac-ftyear £1,100.00 §14,300
QUANTITIES PRICES
BY CHECKED BY CHECKED REVIEWED
DATE PREPARED REVIEWED DATE PRICE LEVEL

124




Appendix 2: Alternative Estimate Worksheet

Alternative D.1 and D.2

BUREAL OF RECLAMATION ESTIMATE WORKSHEET Sheet_ 1_of 1
JFEATURE: JPROJECT:
Alernative 0.2 Construction Cost Estimate
Deerfield will operate their existing Ogallala Well. Addtions [WOID: ~ JESTIMATE LEVEL: Appraisal
to current system includes constructing a new water REGION: GP  JUNIT PRICE LEVEL:
treatment plant.
FILE:
=
ES| =
58 E DESCRIPTION CODE [QUANTITY| UNT | UNITPRICE AMOUNT
.
i -
1 |Water Treatment Plant
Duplex filtration system followed by 3 RO skids 1 L8 $700,000 $700,000
Standard Dual-Pump Chemical Feed Skids 1 =a %B,800 $B,600
Storage Building 3,000 5F $60.50 $182,000
2  |Desp Well Injsction 1 L8 $1,500,000 $1,500,000
3 |Land Cost 0 acre §1.531.00 50
Subtotal £2,300,600
Mobilization + 5% 119,400
SUBTOTAL £2.510,000
Design Contingency +i- 15% $375,000
Allowance for Procursment +i- = $125,000
COMNTRACT COSBT £3,010,000
Construction Contingsncy +i- 25% $750,000
TOTAL FIELD COST £3.760,000
Design, Emvironmentalf’ Cultural Compliance,
Construction Mgmit, stc + 404 £1,500,000
NOMN CONTRACT COSTS £56.250,000
CONSTRUCTION COBT $56.250,000
‘Water Rights Acguisition 30
QUANTITIES PRICES
BY CHECKED BY CHECKED REVIEWED
DATE PREPARED REVIEWED DATE PRICE LEVEL
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Appendix 2: Alternative Estimate Worksheet

Alternative D.3

BUREAU OF RECLAMATION ESTIMATE WORKSHEET Shest 1 of 1
|FEATURE: PROJECT:
Alternative D.3 Construction Cost Estimate
Lakin to supply DearSield with Treated Water WoID: ~ JESTIMATE LEVEL: Appraisal
REGIOM: GP UMIT PRICE LEVEL:
FILE:
[y
z3 g
3 2 E DESCRIPTION CODE |QUANTITY)  UNIT UHIT PRICE AMOUNT
2]
- E — —
1 |Pipaline 10 "HOPE 30,600 LF. $32.00 $1,267,000
Excavation 20,778 CY $14.00 £201,000
Backill 16,622 CY §2.15 £35,700
2 |Land Cost acre $1.531 50
Easment Cost 23 acre £383 $B8, 700
3 |Chlorination for Residusl 1 LS 58,600 $B,600
Subtotal $1.611,000
Mobilization +- 5% £70,000
SUBTOTAL $1,680,000
Diesign Conlingsncy #- 158 £240,000
Allowance for Procurement #- 5% §70,000
CONTRACT COST $2.000,000
Construction Contingency #- 25% $500,000
TOTAL FIELD COST $2.500,000
Diesign, Emvironmental' Cultural
Compliance, Construction Mgmi, sic #- A0R% $1,000,000
NON CONTRACT COSTS $1.,000,000
CONSTRUCTION COST $3.,500,000
Purchass Treated Watsr 176| ac-fyear $1,000.00 $160,000
QUANTITIES PRICES
BY CHECKED BY CHECKED REVIEWED
DATE PREPARED REVIEWED DATE PRICE LEVEL

126




Appendix 2: Alternative Estimate Worksheet

Alternative D.4

BUREAU OF RECLAMATION ESTIMATE WORKSHEET Sheet _ 1_ of _1_
[FEATURE: PROJECT:
Alternative D.4 Construction Cost Estimate
Wheatland to supply Deerfield with Cgallala Aquifer water JWOID: ESTIMATE LEVEL: Appraisal
from a fresh source south of the rver. Wheatland will REGION: GP UNIT PRICE LEVEL:
chlorinate
IFILE:
£E
38 | B DESCRIPTION CODE | QUANTITY | UNIT | UNITPRICE AMOUNT
|z
1 |Pipelina 10 "HOPE 36,960 LF. $32.00 $1,183,000
Excavation 13,689 cY $14.00 $101,600
Backill 10,951 CY $2.15 $23.500
Pumg and misc piping 1 LS £200,000
2 |Standard DualPump Chemical Feed Skids 0 B £B,800 0
3 |Railroad Crossing  Bore & cass 247 110 LF $520 $67 200
Jacking Pits 2 LS §5,000 £10,000
4 |Arkansas Hiver Crossing  Bore &oase36” 600 EA 620 372,000
Jacking Pits 2 LS £10,000 $20,000
L |Land Cost acre 1,53 0
Easment Cost 21 acre $3E3 $8.100
Subtotal 51,865,400
Mobilization +- 5% $081.,000
SUBTOTAL $1,960,000
Diesign Contingency +- 155 5204000
Allowance for Procurement +- 55 £100,000
CONTRACT GOST $2,350,000
Construction Contingency +- 258 S5B0,000
TOTAL FIELD COST 32,800,000
Diesign, Ervironmental'Cuftural Compliancs,
Construction Mgmt, afc +- A0 £1,130,000
NOMN CONTRACT COSTS $1,130,000
CONSTRUCTION COST 54,000,000
Purchass raw water 176| ac-ftyear £400.00 £86.,000
QUANTITIES PRICES
BY CHECKED BY CHECKED REVIEWED
DATE PREPARED REVIEWED DATE PRICE LEVEL
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Appendix 2: Alternative Estimate Worksheet

Alternative H.1 and H.2

BUREAU OF RECLAMATION ESTIMATE WORKSHEET Sheet 1 of _1__
[FEATURE: JPROJECT:
Alternative H.2 Construction Cost Estimate
Holcomb will operate their existing Ogallala Well. 0lD: ESTIMATE LEVEL: Appraisal
Additions to current system includes constructing a new  BREGION: GP UNIT PRICE LEVEL:
water treatment plant. Wil raquire a deep well disposal.
FILE:
=
[
z2 | B
3 g E DESCRIPTION CODE | QUANTITY | UMIT UNIT PRICE AMOUNT
.
-
1 |Water Treatment Plant
Duplax filtration eystern and 3 RO skids 1 LS £1,000,000 31,000,000
Standard Dual-Pump Chemical Feed 1 ea #8600 #B,600
2 |Land Cost 5| acre 1,531 57,700
3 |Des=pWell Injection 1 EA £2,000,000 $2,000,000
Subtotal 3,016,000
Mobilization +- 59| $154,000
SUBTOTAL $3.170,000
Diesign Contingency +- 15% 470,000
Allowance for Procurement +- 5% %160,000
COMWTRACT COST $3.800,000
Construction Contingency +- 255% $900,000
TOTAL FIELD COST $4.700,000
Diesign, Emvironmental'Cultural Compliance,
Construction Mgmt, stc +- 409 1,800,000
NOM CONTRACT COSTS $1,800,000
CONSTRUGCTION COET $6,500,000
Water Rights Acguisition 30
QUANTITIES PRICES
BY CHECKED BY CHECEED REVIEWED
IDATE PREPARED REVIEWED DATE PRICE LEVEL
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Appendix 2: Alternative Estimate Worksheet

Alternative H.3

BEUREAL OF RECLAMATION ESTIMATE WORKSHEET Shest _1_ of__1__
[FEATURE: PROJECT:
Alternative H.3 Construction Cost Estimate
Wheatland Water 1o supply Holoomib with Treated Ogallala [WOID: ESTIMATE LEVEL: Appraizal
Agquifer Waten| Reverse Osmasis. REGION: GP LIMIT PRICE LEVEL:
FILE:
cE| =
z 2
38 E DESCRIPTION CODE | QUANTITY UNIT UNITPRICE | amMOUNT
-
il =
1 Miscellaneous Conneclion costs 1 LS. 50,0000 £50,000
Subtotal 550,000
Mobilization - 0
SUBTOTAL £50,000
Design Contingency H- $0
Allowance for Procurement H- $0
CONTRACT COST £50,000
Construction Contingency - 0
TOTAL FIELD COST 550,000
Design, Emvironmental’Cultural Compliance,
Construction Ngmt, stc - 0
NOM CONTRACT COETS $0
COMNSTRUCTION COSET 5150,000
Treated (AO) Water SED|  acftiyear £1,100.00 SE26,000
QUANTITIES PRICES
BY CHECKED BY CHECKED REVIEWED
DATE PREPARED REVIEWED DATE PRICE LEVEL
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Appendix 2: Alternative Estimate Worksheet

Alternative H.4

BUREAU OF RECLAMATION ESTIMATE WORKSHEET Sheet _1_ of _1__
|FEATURE: [PROJECT:
Alternative H.4 Construction Cost Estimate
Wheatland Water to supply Holcomb with Ogallala Aguifer [WOID: ESTIMATE LEVEL: Appmiaal
fresh water source. Wheatland will chlorinate. rREGHjH: GP LUNIT PRICE LEVEL:
IFILE:
EE
=1 a
3 2 E DESCRIPTION CODE | QUANTITY UNIT UNIT PRICE AMOUNT
2| =
1 |Pipeline 12 "HDPE 14,790 LF. £46.00 $580,000
Excavation a.217 cY §14.00 $115,000
Backill 8,573 cY £2.15 £14,100
3 |Standard DualPump Chemical Feed 0 &3 £8.600 %0
4 |Railroad Crossing 110 LF $E25 £53,800
Jacking pits 2 LS $5,000 &10.000
L |Arkansss Hiver Crossing BE0 LF $6250 $531,300
Jacking pits 2 LS $10.000 £20.000
& |Land Cost Fee Title acre $1.531 50
Easment Cost 8 Acre $383 £3.200
Subtotal $1,442.400
Mobilization +- Bl £73,000
SUBTOTAL 1,515,000
Diesign Confingency +- 15%: $230,000
Allpwances for Procurament +- 5% £75,000
CONTHACT COST $1,820,000
Construction Contingancy +- 25% $450,000
TOTAL FIELD COST 2,270,000
Diesign, Environmental'Cultural Compliance,
Construction Ngmt, etc +- 407 2910,000
MON CONTRACT COSTS £910,000
CONSTRUGCTION COST 3,200,000
Purchass Rew Water 569| ac-ft'year S4BT 50 E277.,000
CUANTITIES PRICES
BY CHECKED BY CHECKED REVIEWED
DATE PREPARED REVIEWED DATE PRICE LEVEL

130




Appendix 3 -Well Logs in Area of
Paleo Channel
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Appendix 3: Well Logs in area of Paleo Channel

Well Logs in area of Paleo Channel

Statlc
Township ot Depth | Est. |Surfece  |Assumed
Rarge WELL ID | Sec. 8| Owner | Longltude | Latitude [WellUse | {it {ft) Yield |Elevation JFermation fLithographic Log
R =

SB.E =ic] 215 | 76

b o clay

fine sand - day strip

coarse gravel

From: 23 ft. to 40 ft.

shale - hard pull down 30C

From: 40 ft. to 50 ft

shale - hard pul down 500 - Dakots sandstone strip

shale - hard pull down 400

Dakots sandstone - bard pull down 6OC

shiale - 5006 Diakota sandstone - herd pull down 300

[gray shale - 5066 Dakota sand stone - hard pull down
P00

fgray shale - hard pull down 70C

Dakotz sandstone

ray shala - hard pull down 70C
%ﬂkcm sandstone - hard pull down 400

|shwle - 2056 Dakota sandstone - hard pull down 400

ﬂ_mq 12 a0 B soil, day, and line-coarse sanc
25402 2 | 1500 | i
(Charna g aved
Blue shale
[T T W
507 F [Faee. LAY
[charme  [From: 10 Fr. to 52 fr. [Type: SAND & GRAVEL
From: 62 IL. to 65 11 [ Type: SHALE
A27531 £l Falao 10 fetod fr opsall, brown sandy day
Charnel JFrom: 2 fr. to 7 ft Hard tlack dirt
Fine to medium sand ard gravel, some coarse, vary
From: 7 f. to 20 ft. |oose, streaks of clya
Fine [0 medum sana and gravel, 5o Coarse Wit
From: 20 ft. to 78 ft strips of brown clay
From: 78 fr.to 20 fr. [ oll owe clay, hard, 300 pull dowr
From: 80 fr. to 95 fr. Hard dry gray shale, 400 pull down
25408 £l 32 0 1
(Charna sand & graval
shale [blue]
[t g e s

(Charnal  |From: 4 ft to 15 ft

sand and gravel

From: 15 ft. to 24 ft.

clay, blue

From: 24 i te 28 fL.

sandstone, blue

Bt toE2 fr.

sandstone, white

From: 83 ft.to 52 ft.

sandstone, brown

From: 5 ft. to 100 it

ol ay and sandstone layers, blus

|§
|

ol 1 0 ko 200 e
Aquiter From: 20 ft. to 40
From: 40 ft. to 0

o ¢oar e sand, small to medium gravel

Fine to coarse all o meadum gravel
Blu= clay, thin rock layer

From: 50 ft. to 8

Riua clay sandstone

From: 20 ft. to 100 fu |Sandstone
From: 100 ft, fo 120 ft. Sandstorse, gray day layers
From: 1201t to 195 ft. Sandstone
(25550 | 28 | Paimer | d0a0@od | ssoist |irgavon | B0 | 12 | 1800 |  sasefpalen  [Fomi0ftoiai Sl and
Charnd [From: 12 ft.to 78 ft. sand and gravel
From: 7E ft. to 30 ft. shale
25810 | = | pamer | dwzosid | = aton | 120 | =4 | o Faec om0t tods it Cerburden
Charnal  |From: 45 fr.to 118§ sand and gravel
| | P11E Lt 12 shale
5811 | 33 | Palmer | 020574 | 3s0008 [igaton | 120 | =24 | ao00 £ 5 [From:D it tods o T
Charnal _[From: 45 ft.to 118 sand S gravel
|_ From: 118 It to 120 ft. Jshale
FECE 010822 | 25018 [Domesic| 52 | ® 20 Paec__ [Fomi0ites it S B fine e
|Eharr~d From: 5 It to A0 L sand & grave
[ 428958 | 35 TLW 230 o Ofttold ft opsall and brown ciay.
Charnel _ |From: 13 ft. to 16 ft. Sand andgravel

From: 16 ft. to 40 ft

Shale and rock

Sandstone and shale, hard

From: 40 ft. to 130 i
From: 180 ft. to 240 fr.

White sandstone and shale streaks

From: 20 ft. to 46 ft

fine-coarse sand, small gravel, gravel

ESETEAE

blue day
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Well Logs in area of Paleo Channel

Tawnshio
Rarge

WELL 1D

Sec. B  Owner

LongThude

Latitude

Well Lise

Static
Depth

Est.
Yield

Asumad
Formation

Surface
Elevation

]

Lithographic Log
—

h=t—
T2 Ra0

i0L7580 | 27660

Tigaton |50

U

|charnd

BEEC)

0
|charnet

Type: SAND & GRAVEL

iR

Browniee

[Type: SHALE

[

[Fom =l

b owin and gray color day

brown day and gravel, mixed

sard fire med, Coarse, small gravel to large and
cobblestones, used water, mud heavy. Mixed 2 mora
sacks of mud at £0 feet, Loose in places

white sand st., hard in places, Usad pull down a lot
Few soapetone st

|

o

arsan v

[ral=, wery hard

£l
B

100 soil

b cum sandy clay

coarse sarvd & grave!

coarse gravel

& fine sand mix

sand & gravel

sand

sandy grave & rocks

From: 70 fr. to 72 ft.

day

From: 73 ft. to 7 ft.

sand, greavel & rock wyflne day lenses

Fram: £/ 1. to o2 1T

shale

T 24 5 R 41

|

135 TPaes

Charne [From: 15 fr.to 63 ft

Type: GRAVEL

Type: SAND & GRAVEL

Type: CLAY
Type: SHAlE

T

sand crsgravel

shale caliche

= |

Dakota

Jpandy day

Acquifer ft to 20 L.

|sand crsaravel

0 ft.to 35t

Eshale caliche

5 fto 82 fr. shale
3fte 8o fr sandstone shala
S fr.to 116 fu shale

16 ft. te 120 ft.

sandstone shale

: 130 ft. to 135 fe.

shale sandstone

: 135 ft be 140 fr.

sandstone

40t w170 fr

shale sandstona

: 170 ft te 198 fr.

shale sandstona

(@7 | 8 | twr | soisasig) Domestic : 0T to 17 It Srdgravel
Ao fer : 17 frto 80 fr Zhale lltde sandstone
: B0 fi to 120 ft. Sandstone and shale
1120 ft. 8o 140 fr. Sandstone Iitte day
: 140 ft to 160 f Clay little sandstone
Lima stone it e shale
Sandztonz 1= shale
L Black shake litle lime:
: 200 ft to 260 ft. Sandstora litte shale
50 ft. to 200 ft. Sandstone Iittle shale and clay
00 t o 320 e Sandstone and shale
25502 10 | K& Hogs | -101.75803 | 37,6730 |[Feed
[Types MED LI GRAVEL
Type: SHALE
[(Zes07 | 17 afon | @ | 14 | @0 5 5ol e 5o
: 6 L o 40 ft coarse gravel
: 40 fr to 45 fr brown zandy clay
Fram: 45 fr.te &1 fr. rnediurm coarse gravel, loose
: Bl i te 56 ft brown sandy clay
5 . to 75 fL. medum sand to coarse gravel, loose
: 75 fto 82 fr. medum coarse gravel with whitarock, loose
yellow day
shale
=l Paee. ==
! JCharnsl Jaraue
|biue shale
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Well Logs in area of Paleo Channel

Well Statlc
Township Dapth | Depth | Est. |Surfece  JAssumed
Rarge WELL |D | Sec. 8| Owner | Longitude | Llatitude [WellUse | {ft) (i Yield |Elevation fFormation fLithearephic Log
_—

[T245R 41 W

coarse sand day layars
|coarse sand day layers
fgom se sard clay

coarse sand day layers
clay blue shale

300038 | 23 |ty of Syracu] 1018016 | 37.9512 |Domestic | &0 = |

[medtm sand
rnedium sand, small rock
Frarm: 30 fr.te 25 fr. large sand

|arge sand, small rock

From: 75 large sand to 1 1/24nch and greater rock
25511 Read sieod _|From: 2 ft tod2ft. fine sand - tan
DakotE H fine gravel

clay & gravel

shale wisandstone layers
|sandstone hard - fine, sty
shale

sandstone v fine, sty
sandstone - mad, soft
sandstone - hard

Testsr | 1037627 | 375277 |Domestc | 230 | : ol B ey O
Aquifer  JFrom: 15 ft. to 35t sand & a lithe day
From: 35 fi to 52 ft. sand & gravel
From: 52 ft. to 56 f brown day
blue day
blue day & 308 sandstona
blue day
t sandstone, hard; strks of day
“woen | 3 | spiker | 037715 | 27918 [Domesic| 270 | 136 [Dfez_[FromiD e to i JeiT
Acpuiter sandy day
t sand fire gravel med gravel
: 45 frto 48 fr caliche

From: 42 fr. te 144 ft. shale

: 1490 ft to 187 fr. caliche sandstone
[sarcstone caliche
caliche sandstone
: sandstone caliche
i 252 ft be 293 fr caliche sandstone
53 ft. o 207 ft. sandstone

17 ft. to 216 fr, caliche

1 316 Tt to 367 It sandstone caliche
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Well Logs in area of Paleo Channel

Well Statlc
Township Deoth | Depth | Est. |Surfece  JAssumed
Rarge WELL ID | Sec. 8]  Owrer Longitude | Latitude |Well Use {ft) (i Yield |Elevation [Fermation |Lithegraphic Log
T —
S P TriplaT omestc | 300 15 Dakots
Acpaifer |large gravel
black day
biack clay streaks in blad ¢
shaale with smail sendstone stresks
sandstone with cemented fine sand
: black shale
From: 119 ft to 138 fr. sandstone with sand streaks (soff)
From: 13 ft. te 166 ft, sandstone (hard)
sandstone {zoft]
shuale (har dy
shala [softy
black shale
t 215 ft b 234 fr. [zray and white sandy day
: 234 ft to 265 ft soft sandstone with shale and sandy day sireaks
i 265 ft bo 26 hard shale
: 269 it te 273 soft sandstona
;273 ftto 278 fr. [zray and white sandy day with sandstons
: 278 ft to 265 fr. soft sandstone with gray sandy clay
95 Tt e 200 Fr.
25517 | 5 | Trpler | otoo07| 3759 |nomesic] 760 | @1 | w0 } R o fire -med sand
& med-coarse sand large gravel
blue shale rock layers
blue shale sandstone in layers
sandstone day layers
sandstone dayinlayers
sandstone day inlayers
3 sandstone day layers
From: 220 It to 260 It. sandstone
[ZEsts | 7 75 ] @ | 1o | PO to 20t Ty ey gravel B 00
(Charne  [From: 20 ft. to 40 ft. gravel B rock
From: 40 ft_to 50 ft. Fzs\u&&rock
From: 60 ft. te 72 ft rock
From: 72 . to /5 It Jshal=
[5ia | & | wowr |40 Twigation | 130 | 4 | 1250 [Faze. ol fine
(Charna b o clay
From: fire to medium sand and grawvel
From: 31 fL. to 60 L. o gravel
From: 60 ft. to 74 ft. yellow day
From: redium coarse gravel
From: coarse gravel
Fram: shale
25515 | 8 | ot | 05670 | 375704 |meaten | 130 | & | 1350 [Faeo ] o sl e
Charnel  |Frem: 5 fnte 12 fr b ot iy
From: 13 ft.to 23 ft. fine to medium sand and grawel
From: 23 ft.to 130 ft. coarse gravel
L to 140 7L shale
25516 | 11 | npler | dotesor| 7973 |omestc| 285 | & | 71 P07 to 20T Tine -rmed sand
: 20 Fr. to B0 ft. med-coarse sand gravel very locss
From: B0 fr te 100 fr dﬂ |'cf_klﬂe's sand rock Iak'e(
00t e 120 fr. sandstone rock layers
a0 1. b 164) i rock layers sandstone
o ft o 180 fr. sandstone thinrock layer
20 Tt te 200 sandstone in layers gray day
00 ft e 210 f. grav day sandstone
sandstone
sandstone
Sanastone wery 1005
3581 | 17 | Tripler | 3019547 | 375655 |Domestic| 285 | 70 | 30 | T topsdl fine sand
Acpifer ;30 fr. to 40 ft. sandy clay
: 40 fr. to B0 ft coarse sand gravel
: B0 ft. to 100 § blue shale rock
: 100 ft to 120 F sand rock shale
200 Tt to 210 fr, ray shale rock layers
10 ft bo 217 fr, rock
: 212 ft to 220 fr. sandstone rock
; 220 ft bo 285 fr. sandstone shale
[@mse | 18 | TIW | doigya0| 37958 [Domestc | 240 [Paes
(Charnal ft. te 56 ft. Sand and gravel
From: 56 fito 105 fr Shale
From: 105 ft. to 220 it. Sandstone anda Iitte shale
t 200 1L to A4 L. Thale, Nt e sardstone and Iron Pyiee
[Eeee0 | 18 | Tow | Jdonered | e7sesr [o ) Shots|Fromi 0t to 81T = broem sandy oa,
Acuiter From: B ft to 16 ft Fine sand

Fram: 16 t. te 20 L.

Be cwn sandy clay

From: 20 ft. to 30

Fine sand

Sand and gravel

Shale

From: 60 fr. to 150 it

Sandstone and shale

From; 150 ft. to 155 ft.

Sandstone with charcoal

From: 135 1. to 200 fr.

(Gray clay
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Well Logs in area of Paleo Channel

well Stetlc
Township Depth | Depth Est. |Surfece |Assumed
Range WELL IO | 5ec. 8] Owner | Lorgitude | Letioude fwell Uss | (it} 4t} Yield |Elevation [Formation JLithographic Log
T24A5R42 W
{WI m s FE Ima hﬁﬂ.wi ft w
Aguifer From: 1 iLtellft fine sand -locse
[From: 13 ft.to 16 fr. [brown clay
From: 16 fi toﬁ ft. flre sand - dey strip
|Fromc 20 ft.to 23 11, coar s gravel
[From: 23 fr.to 40 fr. |shale - hard pull down 200
|From: Al fi. te 50 ft. shale - hard pull down 500 - Dakota sandstone strif
From: 50 fr. to 70 it shale - hard pull down 400
From: 70 ft. to 104 ft. Dakots ssndstone - hard pull down 500
From: 104 ft to 110 ft. shale - 505 Dakota sardstone - hard pull down 300
From: 110 ft. to 144 ft. g;neg shale - 5086 Dakota sand stone - hard pull down
~[From: 122 it to 158 11, a7y shoie - hord pull down 700
|From: 158 fito 166 ft, Dakots sanidstone
Fr 65 ft e 223 ft. aray shile - hard Eull dowr 700
From: 223 ft. to 260 ft. Dakota sandstone - hard pull down 400
[From: 260 ft. to 230 ft. shale - 2056 Dakata sandstone - hard pull down 400
| 280 | 70 15

Acuifer  JFrom: 2 i tep It

clay andwhite reck

From: 62 ft. to 245 ft.

shale, black

From: 245 ft. be 255 ft.

sandstone, white

From: 200 11 to 280 1. shale, Dlack and Dlue
25517 | % | Gudner | - T tosa It 1
A quifer From: 52 ft.to 192 ft blue shale
From: 102 ft te 310 ft. Diakots sand
[From: S0 T to 5121, Eray Tae
[T[245R43 W
27812 1 TLW =101.9823 | 37. 1A 305
Blue day and a few sandstone streaks
1 ft. Rock, hard
0 Shala and alitde sandstone
206 ft. Sandstone
1 205 It to 267 ft. Shale, sandstone streaks
2 267 ft 1o 273 it \White rock
¢ 273 Tt to 280 f1, Shale
Shal e, sandstone streaks
Rock
[Fms | @ [T EGPEEY Bomestic | 165 | 51 | 50 [Eaets Fapsall, fine san
Aculfer Fine to coarse sand, fine to M SEnc
Fine to coarse zand. small o medium grawvel
|From: 75 fto 80 fr. Cay
|me: 20 fr. to 100 ft. (Ja. Blue shale, sandstone
From: 100 tt to 130t Sandstwona
From: 120 ft to 140 ft. Sandstone, gray day, leyers
Fram: 140 ft. te 160 i, Sarclstone
om: Tto 100 1L Stone, gray day
PR P T A (o Sl A ST IR T AT AT
Charna  [From: 2 f te 10 f. brown sandy day
From: 10t to 23 mediun coarse gravel
From: 23 ft. to B3 ft, codrse gr avel
From: 55 fr.te 112 fr. coarse gravel, hard pull dowr
o 117 frte 1151t shale, hard pul T
(55505 | 3 | Oisen | o000z | M BRI TS o JFrom: U2 i i
Charna  JFrome 2 ft to 20t clay and tine sand
From: 20 ft. te 35 fr. coarse sand
Ime: 35fto 125 ft coarse sand and gravel w/big rocks
From: 125 ft. te 132 ft. coarse sand and gray shale
[ 35500 | 3 | Palmer | doauaes | smooo | 75 S [Pales lﬁn-_-mmu
|chane [From: 32 frto 74 71 |sand & gravel
‘o 4 fL.te /b it shale
BT e i 0250 = [0 st
L tohft fina sand
ft. to 151t brown sardy dlay
From: 15 ft.to 22 ft, medium coarse gravel
Frome 22 fr.to 132 ft. coarse gravel
From: 137 1L to 154 1T, [yalow shale Fard pull dowr
T ) mmmlmm & | =8 | 750 [Faes TR B feseni Bl
|Charnel [From: 13 it to 80 ft. sand B gravel
1 | From: S0 e to 83 1. shale
25522 | 3 Palmer | 1020257 | 37.0964 |I on | &8 | 2000 Falao SOfe 032 fE |mverburdan
Cherre  [From: 22 ft. to 66 f1, sand & gravel
From: 60 1. t0 68 11, hae
[7e%e0 | % | Csen | Tozosen | sr0ers Hon | 72 | % [ Twon Palec Tfter [
sand, fine to med coarse; small to large gravel; few
Charne  [From: 7 fL to 67 ft. cobble stones, very few day streaks
From: 57 f.to 711, soapstone - Fmestone, shale
575651 | % | Oben | 10203 | 378508 |imgaion | & | 41 | 1000 | oo [Feme0wtaiic "[Fendy clay =na fire sand

Chame  From: 7 L to 77 fi,

sand, fine o medium coarse, srall to large gravel, fow
cobble stones, very few day sireaks

From: /7 It to 01 1L,

Weathered shale
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Well Logs in area of Paleo Channel

well Stetlc
Township Depth | Depth Est. |Surfece |Assumed
Range WELL IO | 5ac. 8| Dwner Lorgitucle | Lafituce  [Well Lise {ft} it Yield |Elevation |Formation |Lithographic Log
T245 R4 W —— — —
25523 | 9 | Finkbinder | 1020287 | 37.09856 |Fesd 108 54 20
shale {hard})
sand stone
shale
[ 5528 | @ | Tow | loeussy | wroeis [resdouu] 70 | w0 o
brown sandy clay
From: 24 fr.te 36 fr. fine o m sand and graval
From: 26 fr. to 41 it brown sardy clay
Frome 41 ft.to 51 ft, fire to e sard and gravel
From: 51 ft.te 56 ft. fire to medium sand and hard pull dowr
From: 56 ft, to 78 ft, cemented sand stone hard pull down harc
From: 78 ft. to 53 f yellow clay
From: &3 1. 10 05 1L, EES
[ooces | 0 | ey | dooooel| avoess [imgaton 2000 | EEEE I lrface
[charnel  [From: 2 ft.to 105 i brown clay & sand
| From: 105 It to 120 1L blue & brown dlay and sand
A0 | Tabscott | 1020213 | 37.9538 on | S0 47 1325 |Pale sall
Charne  [From: 1 fLtob fi fire sand
From: & fL te 22 ft, br own clay
From: 22 ft.te 33 ft. rmadum coarse gravel, day race, loose
From: 33 fr.to 20 1r, coarse gravel, ight
From: 36 it to 43 i1, coarse gravel, ey race
From: 43 ft.te 55 it coarse gravel, looza
coarse gravel
yetlow clay
shale
[=oeea | 10 | Taboscort | d0203 | @ | & BT
|Sard and grawvel
| - |5hale
[Ty | 75 | Tow | opoore ] sroe Jrgenoa | 136 1@ | s From: 01 ’Lﬁ'm
From: 16 fr.to 24 ft. brown clay
From: 24 ft.te 22 fi. rnedium coarse gravel
From: 22 It to 05 It coarsa gravel
From: 95 fr.te 112 fo rmedum sand to medum coarse gravel, yellow trace
From: 117 ft te 120 i o |ow cla
‘om: 120 Tt to 124 11, %Y%T:“"I
[eeae [ 11 | Tow Ot tas SOl
— Charna  |From: & i to 16 1t fire sard, clay stresks
From: 16 fr. to 21 ft b cawn sarsdy clay
From: 21 ft. to 33 it rmedium coar se gravel
From: 23 . to B8 ft, Coarse gravel
Froma 28 ft. to 89 1, yellow clay
From: 55 1T to 55 11, shale
EIEEER Ths | & | B Faleo TEtaao [Topall, fine sanc.
Charnel  JFrome 20 fr.te 35 it Fine to coarse sand, small gravel
From: 35 ft. to 40 ft, Gray clay, thin rock layers
From: 40 fr. to 80 it Sandstwona
From: 80 fr. te 100 fr. Sendstone, gray day
From: 100 ft. to 120 ft. Sandstone, blue day
From: 120 ft to 160 H. Sandstone
From: 160 ft te 180 ff. Gray clay
2 EL] kot Ot to20ft. sand
Aguifer  JFrom: 20 fr. to 26 f1, clay
From: 26 fr.te 20 it brown & yellow day
From: 20 ft. e 42 ft. shale
From: 42 ft.to 7411, sand store & shale
From: 74 e to 81 ft. gray shale
Froma S1 fr.te &1 i1 sand stone
From: 51 it.to 133 fr. sand store
From: 122 ft te 132 ft. shale
Fram: 137 ft te 141 fi. sand stone
From: 141 fL. to 160/, eray clay
Fram: 160 ft te 166 ft. sand stone
[From: 165 frto 172 fr. shale

113238

14

Fram: 17/ ft te 200 ft.
From: 0 't te 30

shale & sand stone

yellow clay {shale]

From: 40 ft. to 50 ft, shale
0 ft.to 108 fi. sand stone
08 ft to 106 . shale
From: 155 1. to 252 fi. sandstone
From: 252 fl. to 2597 It shale
[ Sio0es | 24 | riplet | & [ @ oo |Frem iR te @l e
Charn From: 20 fr. to 40 ft. rmadgravel to rock
|anr 40 ft. to BO fi. 1-Inch rack
From: B0 it to B2 it rock_
|From: B2 fr.te 55 1. shale
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Garden City Meeting February 25, 2014

The Garden City meeting was attended by representatives from Wheatland Water,
City of Garden City, City of Holcomb, Sunflower Electric, and Finney Co. Rural
Water District. Meeting team members for the first part consisted of
representatives from Reclamation, Southwest Kansas Groundwater Management
District No. 3 (GMD3), Kansas Water Office (KWO), Kansas Geological Survey
(KGS) and Wichita State University (WSU). The meeting consisted of an
overview of the water quality concerns in the area from Don Whittemore with
KGS. Don described that the uranium in the Arkansas River are from natural
sources that are concentrated due to human activity. Thomas Michalewicz with
Reclamation and Mark Rude with GMD3 then presented the alternatives
developed for Holcomb and Deerfield in the Upper Arkansas River Water Supply
Alternatives for Hamilton, Kearny, and Finney Counties, Kansas.

Finney Rural Water District (RWD) described that their Dakota Aquifer Wells
had levels of radium and that is why they now purchase treated water from
Wheatland. One of the negative effects of purchasing water from other entities is
the loss of an asset and continued debt. The asset is the water right that Finney
RWD purchased or developed in the Dakota that is no longer utilized and by
purchasing water from Wheatland the water rate must be added on top of the
existing debt for an asset that is no longer in use.

The Basin Study, Plan of Study session was also led by Thomas and Mark. This
facilitated a discussion of further aquifer studies, aquifer recharge, and water
reuse. Holcomb currently treats and distributes their wastewater to Sunflower
Electric for free as part of a 20-year contract. When asked of the communication
with all the entities upstream along the Arkansas River, it was discussed that
minimal contact has been reciprocated thus far, but that the meeting in Holly was
scheduled February 27"

Lakin Meeting February 25, 2014

The Lakin meeting was attended by representatives from Deerfield, Lakin and
Irrigation Ditch areas. Meeting team members for the first part consisted of
representatives from Reclamation, Southwest Kansas Groundwater Management
District No. 3 (GMD3), Kansas Water Office (KWQ), Kansas Geological Survey
(KGS) and Wichita State University (WSU). The meeting consisted of an
overview of the water quality concerns in the area from Don Whittemore with
KGS. Don described that the uranium in the Arkansas River are from natural
sources that are concentrated due to human activity. Thomas Michalewicz with
Reclamation and Mark Rude with GMD3 then presented the alternatives
developed for Deerfield and Kendall in the Upper Arkansas River Water Supply
Alternatives for Hamilton, Kearny, and Finney Counties, Kansas.

When asked what problems the cities faced, Lakin stated that operations and
maintenance, treatment, and well water quantity has all been a problem for the
city to startup their new nanofiltration treatment plant. When asked whether
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selling water to other entities was acceptable for Lakin, they responded that
originally they anticipated selling water to other entities but their well production
has been so low that they have not even finished their treatment plant’s startup.
Lakin’s nanofiltration plant must have a continual stream of flow to operate
correctly, but with the low well production, they have had to purchase an initial
storage tank that has still not been approved by Kansas Department of Health and
Environment. The new treatment facility itself, if water is available to treat, could
be expanded along the 1.5-million gallon per day as a regional system.

There is local desire to aid neighboring communities if municipal quality and
quantity remain adequate to provide water. A discussion was had if the LEMA
(regionalization) designation could apply for Lakin and Deerfield well supply
areas. Diane Knowles with KWO spoke and provided a handout to describe all of
the regional partnership designations in the state that could be beneficial for the
area. Deerfield indicated they have already had discussions with Wheatland
Water for future supply and distribution alternatives

The Basin Study, Plan of Study session was also led by Thomas and Mark. This
facilitated a discussion of further aquifer studies, aquifer recharge, water reuse,
KDHE regulations, tamarisk removal, and economic challenges for the region. It
was speculated that irrigators and the dry Amazon ditch may contribute to the low
well production for Lakin. There may be need for future local discussions
regarding water quantity specific to their municipal wells. There is concern
regarding water quality in the Arkansas River/Amazon Ditch and its impacts on
municipal water quality. An aquifer study could benefit Lakin directly by
developing a pumping management strategy with all of the local well users to
optimize the production value. Aquifer recharge would require additional
treatment capabilities, but water reuse would be a straightforward solution for
nonpotable uses. Tamarisk removal has been very effective as short-term
solutions in the past, but removal would have to be a priority throughout all of the
northern portions of the Arkansas River to have long-term impacts. The
economic impact of the area on the state and county markets has not been
identified in the past and could be an addition to the Plan of Study.

Syracuse Meeting February 26, 2014

The Syracuse meeting was attended by representatives from Hamilton County, the
city of Syracuse, and town of Kendall (Hamilton RWD1). Meeting team
members for the first part consisted of representatives from Reclamation,
Southwest Kansas Groundwater Management District No. 3 (GMD3), Kansas
Water Office (KWO), Kansas Geological Survey (KGS) and Wichita State
University (WSU). The first part of the meeting was facilitated by Katie Miller of
Environmental Finance Center, WSU. The meeting consisted of an overview of
the water quality concerns in the area from Don Whittemore with Kansas
Geological Survey (KGS). Don described that the uranium in the Arkansas River
are from natural sources that are concentrated due to human activity. Don also
discussed the uncertainties associated with the new development four-miles south
of the river along the Kansas Stateline and its impacts on the Paleo Channel
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Aquifer. Thomas Michalewicz and Katie Miller then presented the alternatives
developed for Coolidge, Syracuse, and Deerfield in the Upper Arkansas River
Water Supply Alternatives for Hamilton, Kearny, and Finney Counties, Kansas.

The status of Syracuse’s wells were discussed and their relation to the Paleo
Channel Aquifer. Whether accessing this source near Syracuse or Coolidge could
benefit all of Hamilton County was discussed. There was also a discussion of
whether GMD3 borders should extend to encompass the river aquifer areas of
Hamilton County since at this time GMD3 has been acting as a concerned third
party in those areas. A water rights application for Syracuse to address study
need before further state issued appropriations occur and to provide water to the
entire county from the fresh water Paleo channel aquifer was also discussed.
Mark Rude with GMD3 described the benefit of protecting and securing that
source as soon as possible.

The Basin Study, Plan of Study session was also led by Thomas and with Mark
Rude. There is local concern regarding quality and quantity of municipal supplies
for the county. The unknown geohydrology of the Paleo Channel was also
expressed as a concern and how activities on either side of the Stateline might
affect sustainability. There was local support for investigating alternatives for
Coolidge and Hamilton Rural Water District No. 1, but future planning or
alternatives cannot be considered without knowing sustainability of the Paleo.
The City and County Commissions were interested in more information related to
a comprehensive study of the Paleo by KGS. It was also announced that the
meeting in Holly was scheduled February 27" and everyone was welcomed to
attend.

Upper Arkansas River Basin Study — Plan of Study

An option for the plan of study would include groundwater modeling of the Paleo
Channel and Dakota Aquifer with historic average pumping, monitoring water
quality, and identifying recharge parameters and opportunities for sustainable use.

Identified Unknowns in no particular order

1. What are overall social and economic risks to present water use as water
quality declines in the Ark valley areas?

2. What is the influence of seepage from the Amazon ditch into Lakin
municipal wells?

3. What is the influence of nearby wells effect on Lakin wells?

4. Can managed recharge of treated wastewater be used to address quality
issues?

5. How could infiltration though the Playa Lakes be increased?

6. Paleo Channel sustainable yield. This includes the determination of
recharge areas, supply from across State line, requirements to protect the
high water quality and extent of the aquifer.
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7.

10.

11.

12.

13.

What could be the economic impact and usability of the declining river
and recharged aquifer water quality on the areas, especially on agricultural
production? There are probably minor and major impacts and scenarios
that could be investigated such as decreases in crop yield to conversions to
dry land farming.

Institutional impediments for communities to share resources, including
across Stateline.

Dakota well operation to understand the pumping scenarios impact on the
water quality.

Modifying the timing of releases from John Martin Reservoir as part of a
best management approach to improve water quality?

Could conjunctive use of irrigation releases from storage for managed
recharge be used to mitigate the water quality issues and or reduce water
loss

An Appraisal Level (preliminary design) alternatives based on the ongoing
Kansas System Optimization Review recommendations to improve the
delivery in the canal systems could be completed as part of the study.

Avre there any additional regulatory constraints for the public water
supplies in the area?

142



	Executive Summary
	Figure ES-1. Cities and groundwater resources in the Study Area.

	Introduction
	Background
	Study Authority
	Purpose
	Scope
	Public Involvement

	Problems and Needs
	Water Quality
	Table 3.  Arkansas River sample results compared to the MCLs & MLCG (Whittemore and Ahring 2010)
	Table 4.  Analytes measured in excess of MCLs & MCLG - Coolidge from 2006–2011
	Table 5.  Analytes measured in excess of MCLs &MCLG - Syracuse from 2006-2011
	Table 6.  Analytes measured in excess of MCLs & MCLG – Hamilton RWD1 from 2006-2011
	Table 7.  Analytes measured in excess of MCLs and MCLG - Lakin from 2006–2011
	Table 8.  Analytes measured in excess of MCLs & MCLG- Deerfield from 2006-2011

	Water Supply Treatment Issues
	Projected Demands
	Water Conservation

	Socioeconomic Conditions
	Table 12.  Study Area Demographics


	Opportunities
	Development of Regional Water Supplies in Kansas
	Institutional Issues
	Water Supply Sources
	Arkansas River / Arkansas River Alluvium
	Ogallala Aquifer
	Dakota Aquifer
	Paleo Channel

	Wholesale Water Providers
	Lakin
	Wheatland Electric Cooperative

	Water Treatment
	Ion Exchange
	Table 13. Comparison benefits and limitations associated with IX treatment for drinking systems (Reclamation, 2010).

	Membrane filtration
	Nanofiltration
	Reverse Osmosis



	Alternatives
	Formulation
	Infrastructure
	Table 16. Demand for Infrastructure Development

	Assessment Criteria Guidelines
	No Action Alternatives
	Alternatives Considered but Eliminated
	Arkansas River and Alluvium

	Coolidge Alternatives Formulation and Evaluation
	Description of Alternatives
	Alternative C.1: Regional/Partnership Shared O&M of Advanced Water Treatment
	Alternative C.2:  Dakota Aquifer - Advanced Treatment (Also considered the No Action Alternative)
	Alternative C.3: Purchase Existing Rights in Paleo
	Alternative C.4: Individual GMD3 Application in Paleo
	Alternative C.5: GMD3 Application in Paleo with Syracuse (See Alt. S.4)
	Alternative C.6: GMD3 Application Paleo with Syracuse and Hamilton RWD1) (See Alternatives S.6 and RWD1.5)

	Alternative Comparison

	Syracuse Alternatives Formulation and Evaluation
	Description of Alternatives
	Alternative S.1:  Administrative Rule Change for Paleo (Also considered the No Action Alternative)
	Alternative S.2:  Individual GMD3 Application in Paleo
	Alternative S.3: Dakota Advanced Water Treatment
	Alternative S.4: GMD3 Application in Paleo with Coolidge (See Alt. C.5)
	Alternative S.5: GMD3 Application in Paleo with Hamilton RWD1 (See Alt. RWD1.4)
	Alternative S.6: GMD3 Application in Paleo with Coolidge and Hamilton RWD1 (See Alt. S.6 and RWD1.5)

	Alternatives Comparison
	Conclusions

	Hamilton County Rural Water District No. 1’s (Hamilton RWD1) Alternatives Formulation and Evaluation
	Description of Alternatives
	Alternative RWD1.1:  Dakota Aquifer - Advanced Treatment –Shared Regional O&M
	Alternative RWD1.2:  Dakota Advanced Water Treatment (Also considered the No Action Alternative)
	Alternative RWD1.3: Lakin Treated Water
	Alternative RWD1.5: GMD3 Application in Paleo with Coolidge and Syracuse (See Alt. C.6 and S.6)

	Comparison of Alternatives
	Conclusions

	Deerfield Alternatives Formulation and Evaluation
	Description of Alternatives
	Alternative D.1: Regional/Partnership Shared O&M of Advanced Water Treatment
	Alternative D.2:  Ogallala Advanced Water Treatment (Also considered the No Action Alternative)
	Alternative D.3: Lakin Treated Water
	Alternative D.4: Wheatland Water from fresh Ogallala Aquifer

	Comparison of Alternatives
	Conclusions

	Holcomb Alternatives Formulation and Evaluation
	Alternative H.1: Regional/Partnership Shared O&M of Advanced Water Treatment
	Alternative H.2:  Ogallala Aquifer Advanced Water Treatment (Also considered the No Action Alternative)
	Alternative H.3: Wheatland Treated Water (RO) from Ogallala Aquifer
	Alternative H.4: Wheatland Treated Water from fresh Ogallala Aquifer Source
	Alternative Comparison
	Conclusions


	Alternatives Affordability Analysis
	Introduction
	Payment Capability Thresholds
	Affordability - Payment Capability Compared to Costs

	Risk, Uncertainties, and Conclusions
	Risks and Uncertainties
	Conclusions and Next Steps

	Appendices
	Appendix 1 - Assessment Criteria
	Assessment Criteria Guidelines
	Methods
	Engineering Assumptions and Cost Estimations
	The capital, O&M, and life-cycle costs for this viability analysis were preliminary in nature and based on existing data and assumptions.  The following discussion provides a brief summary of the methods and assumptions used for each of the major infr...
	For new pipe, Reclamation used the RSMeans Heavy Construction Cost Data (RSMeans 2008), along with market research, to estimate costs based on the following assumptions:
	Booster pumping plant costs were based on a combination of actual construction costs of existing pumping plants, quoted prices for components, and a pumping plant cost-estimating program developed by Reclamation.  Costs were based on the assumption of...
	The sizing of water treatment components were based on the 2050 peak demand.  Preliminary cost estimates were provided by local and national providers for the specified water treatment plant for pre-treatment, ion exchange, reverse osmosis, and disinf...
	Cost estimates include a percentage allowance for construction contingencies as a separate item to account for differences in actual and estimated quantities, unforeseeable difficulties at the site, changed site conditions, possible minor changes in p...
	The O&M costs for this assessment were considered as annual and lifecycle O&M costs.  The annual O&M costs were based on five components:
	The annual O&M cost is the sum of these five components.  The life cycle O&M is the annual O&M cost over a 50-year period.
	Acceptability measures the workability and viability of an alternative with respect to how compatible it is with authorities, regulations, policies, and environmental law.  Acceptability is measured in terms of:


	Point Allocations
	Assessment of Coolidge Alternatives
	Assessment of Syracuse Alternatives
	Assessment of Hamilton RWD1 Alternatives
	Assessment of Deerfield Alternatives
	Assessment of Holcomb Alternatives

	Appendix 2- Alternative Estimate Worksheets
	Appendix 3 -Well Logs in Area of Paleo Channel
	Appendix 4  -Public Meeting Notes
	Garden City Meeting    February 25, 2014
	Lakin Meeting     February 25, 2014
	Syracuse Meeting    February 26, 2014




