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0. EXECUTIVE SUMMARY
0.1. INTRODUCTION AND BACKGROUND

This Preliminary Engineering Report (PER) is an evaluation of the City of Hardin’s potable water
system. This includes the intake from the Big Horn River, the water treatment plant located at
401 North Cheyanne Ave, the water distribution system, water storage and a small pumping
station. This evaluation has been separated between the intake, water treatment plant and the
distribution system. The intake and water treatment plant portion of the PER was completed by
Advanced Engineering and Environmental Services and included in Appendix 1. The distribution
and storage portions were completed by Stahly Engineering and Associates.

In general, the water treatment system is in excellent condition
has done a good job of maintaining its system, making repai
often before serious problems arise.

eing 100 years old. The City
improvements to the system

tanks and a small pumping station.
approximately 1.5 miles west of the

Most of the water mains consi t (AC) pipe. The City has made several recent
improvements to the water distgiby . These include replacing approximately 1800
lineal feet of AC pipe alQum a water main extension on the north side of the Hardin, to

create some develop ation of mixers in both tanks to reduce ice buildup in
the tanks and instal inside the concrete tank to seal up some leaks and protect
the rebar. This improve d increase the life of the tank another 10 to 20 years.

The City has meters on virtually all the 1420 services within the system. Comparing the water
that is produced versus the water that is metered, 25% of finished water is never metered. This
is a significant loss, however comparing this data to data presented in the 2010 PER, it is not
increasing.

The distribution system adequately provides delivery of the Peak Hour and Maximum Daily
Demand with most fire flow conditions while maintaining the minimum standard pressures
throughout the system. The limiting flow rate is based on the production rate of the
sedimentation basin inside the water treatment plant, which is 930 gpm. Any flows within the
distribution system greater than 930 gpm must be supplemented by the system’s storage tanks.

0.2. ALTERNATIVES CONSIDERED
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For alternatives for the water intake and the water treatment plant please see Appendix 1.

For the Alternatives for a new 1-million-gallon tank, three alternatives were considered. No
Action, Elevated Steel Tank and a Concrete Tank, the No Action is the preferred alternative.

For the distribution system there were two alternatives: No Action and completion of the water
main loop around the High School. The completion of the water main is the preferred alternative.

0.3. PREFERRED ALTERNATIVES

The No Action alternative is the preferred alternative for the storage tanks. The current tanks are
adequate for the current operational requirements. The only issue is the lack of fire flow around
the High School. However, when improvements are made to the water plant and the production
he tank. Furthermore, it is
ity of Hardin is updating their
growth policy and while if there is little to no growth ¢ e city grows north of the

capacity increases and this could have an impact on the size
currently not clear where to optimally place the new tank.

For the distribution system, the preferred alterna i omplete the loop around the High
School to enhance fire flow around the building.

Capitol Cost

2030 $700,000

The recommended fundi includes utilizing funds from the Montana Coal Endowment
Program (MCEP), Departm&@@¥ of Natural Resources Renewable Resource Grant and Loan
Program (RRGL), Community Block Development Grant (CDBG), and State Revolving Fund (SRF).

Hardin may be able to offset additional project costs if additional funds become available.
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1. PROJECT PLANNING

The service area considered as part of this report is all the land within the City of Hardin limits,
as shown in Figure 1.1.

Figure 1.1. Planning Area
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There are no current plans to expand the service area and no other known development is
planned either within or next to the city limits. Should any plans be created to expand any other
development within Hardin, the City will need to re-evaluate the conditions of their water
system.

1.1. LOCATION

1.1.1. Project Location

The boundary of the City of Hardin is depicted in Figure 1.1. This PER addresses the city limits
along with the long-range utility service area. The long-range utility service area is depicted in
Figure 1.2. This area includes a portion of the incorporated limits of the City of Hardin along
with some surrounding agricultural and industrial lands. Hardin is in Big Horn County along US
Interstate 90, 46 miles east of Billings. The Bighorn River parall e eastern boundary of the
City of Hardin. The incorporated area is approximately 2.62 miles. The location of Hardin
is reported as 45°43’55” N latitude 107°36’45” W longitud

1.1.2. Land Ownership

The economy of Hardin currently revolves around t
government services. Agriculture includes sugar beets,

etail businesses, agriculture, and
at, barley, hay production, and

rangeland on both dry land and irrigated grQune River and a variety of small
streams are the primary source of irrigation pany local farms and ranches.
Land use within the City of Hardi lential housing, various “main street”
businesses such as restaurant rogery store, variety stores, service stations,

auto dealerships, banks, lumber Vahe ner businesses. There is also a hospital with
ant, detention facility, laundromat, two car washes,

including cultivated Tan nd, and livestock pastures.

1.1.3. Climate

Hardin’s climate is typical of weather patterns experienced on the semi-arid plains of eastern
Montana. Warm to hot days with low humidity characterize the summer months. The winter
months are typically cold with little precipitation and with occasional extremes of below zero
temperatures resulting from artic air masses. The fall and spring months are transition periods
between the two extremes with variable weather conditions. General temperature variations
range from an average maximum and minimum of 37°F and 12°F in December and January, to
91°F and 57°F in July. Average annual precipitation is about 12 inches with May and June being
the wettest months.
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Figure 1.2. Long-range Utility Service Area
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1.2. ENVIRONMENTAL RESOURCES PRESENT

This section identifies and briefly discusses known environmental resources so that they may be
further considered in later sections of this report. This analysis was prepared by consulting with
the appropriate state and federal reviewing agencies as specified by the Uniform Application (UA)
2017 guidelines.

1.2.1. Land Resources

County consists largely of agricultural/pasture land. The land within City limits is classified as low
intensity residential and developed open space. The land immediately surrounding City of Hardin
is primarily sagebrush, badlands, a small percentage of riparian area along the creeks, and a small
percentage of introduced upland vegetation. There is cultivated cropland in some areas, as
confirmed by maps produced using the Montana Natural Resou nformation System. The Web
Soil Survey shows most of the planning area is not prime fa , and property within Town’s
limits is developed and has been previously disturbed.

All recommended improvements within Hardin are g roadways, alleys, and
previously disturbed lots. Therefore, there are ated impacts to farmland, or the
agricultural industry, as a result of the water system i vements. A web soil survey which can
be found in Appendix 1.2, has maps of farm[Qk cadastral lot boundaries, overview
of Hardin analysis area, and land cover. Ther ted changes to land use in any areas
of Hardin with the recommended Negative impacts to land resources are not
expected.

Topography

The topography of Hg C t with drainage to the east and the Bighorn River. A
significant bench e eastern edge of the Bighorn River adjacent to Hardin. The
elevation of the city i 2,900 feet. Soils at the existing treatment site are generally
silty sands to a depth of tely 60 feet. Hardin is located in a seismic zone in which peak

accelerations of two to thre€i€ercent of gravity are anticipated. These values indicate a low risk
of significant seismic activity. Figure 1.3 shows a topographic map of Hardin and surrounding
area.
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Figurel.3 — Toopgraphic Map
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Soils and Geology

According to the Geologic Map of Montana, Geologic Map 62, 2007, Montana Bureau of Mines
and Geology website. Hardin is composed of Gravel geologic formations, Gravel (Gqr) and
Alluvial terrace deposit (Qat). Figure 2.3 is a map of these geologic formations generated by
Montana’s Ground Water Information Center (GWIC).

Figure 1.4 -Geology
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Figure 1.5 shows the soils information from the Natural Resources Conservation Services (NRCS)
Web Soil Survey in and around Hardin.

Figure 1.5 - Area Soils

Underlying soils within the city and surrounding areas are primarily clay and silty clays. Soils
near the intake, which is located near the banks of the Bighorn River, are primarily loam and
sandy loam. The soil descriptions and soil map compiled by the Natural Resource Conservation
Service (NRCS) are contained in the Appendix 1.2. The clays, silty clays, loams, and sandy loams
are present throughout the entire depth to 60 inches below the ground surface in their
respective areas.
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TABLE 1.1 - PREDOMINANT SOIL TYPES

Map Unit Name Map Unit Percent of AOI
Symbol
Kyle Silty Clay Ks 57.5%
Kyle Clay Kw 12.4%
Vanada Clay Va 6.6%
Heldt Silty Clay Hle 3.7%
Lohmiller Silty Clay Loam Lo 3.0%

Information was obtained describing physical and chemical properties for each soil type. The
Natural Resources Conservation Service (NRCS) developed four hydrologic soils groups (A, B, C,
and D) to categorize the runoff potential of soils. In Figure 1.5 above, pink is Group A, purple is
Group B, blue is Group C, and red is Group D. There are no Groupg soils in Hardin. The map and
complete legend are shown in Appendix 1.2, pages 36 and 37. 4@ble 1.2 show the distribution of
the soil’s groups.

TABLE 1.2 DISTRIBUTION OF HYDRQ#BGIC SOIL
HYDROLOGIC SOILS PERCF .( OF COLUR
GROUPS \

Pink
B Purple
C Blue

Red

scriptions of the four hydrologic soils groups:

The NRCS Web Soil Survey provi @

rate (low runoff potential) when thoroughly wet. These
consist mainly of deep ined¢®, excessively drained sands or gravelly sands. These soils

moderately deep or deep, erately well-drained or well-drained soils that have moderately
fine texture to moderately coarse texture. These soils have a moderate rate of water
transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist chiefly of soils
having a layer that impedes the downward movement of water or soils of moderately fine texture
or fine texture. These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when thoroughly wet.
These consist chiefly of clays that have a high shrink-swell potential, soils that have a high-water
table, soils that have a claypan or clay layer at or near the surface, and soils that are shallow over
nearly impervious material. These soils have a very slow rate of water transmission.
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Another important property of the soils that will affect the materials used in the water system is
the propensity of the soils to corrode concrete. According to the NRCS,

“Risk of corrosion” pertains to potential soil-induced electrochemical or chemical action that
corrodes or weakens concrete. The rate of corrosion of concrete is based mainly on the sulfate
and sodium content, texture, moisture content, and acidity of the soil. Special site examination
and design may be needed if the combination of factors results in a severe hazard of corrosion.
The concrete in installations that intersect soil boundaries or soil layers is more susceptible to
corrosion than the concrete in installations that are entirely within one kind of soil or within one

soil layer.

In the AOI, 10.2% has a “low” risk of corrosion (green area) to concrete. 65.2% has a “moderate”
risk of corrosion (yellow area) to concrete, and the remaining 2446% has a “high” risk (red area)
of corrosion to concrete shown in Figure 1.6.
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jgure — Risk to Concrete Erosion

The propensity to corrot each of the soils was also evaluated. According to the NRCS,

“Risk of corrosion” of steelN@€rtains to potential soil-induced electrochemical or chemical action
that corrodes or weakens uncoated steel. Th'e rate of corrosion of uncoated steel is related to
such factors as soil moisture, particle-size distribution, acidity, and electrical conductivity of the
soil. Special site examination and design may be needed if the combination of factors results in
a severe hazard of corrosion. The steel in installations that intersect soil boundaries or soil layers
is more susceptible to corrosion than the steel in installations that are entirely within one kind of

soil or within one soil layer.”
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Figure 1.7 Risk of corrosion

In the AOI, 95.2%, has a rating of “High” for risk of corrosion (red area) of steel and the remaining
4.8% has a “Moderate” (yellow area) risk of corrosion shown.

Vegetation

The local vegetation consists primarily of natural grassland and irrigated forage such as alfalfa.
Closer to the river, native trees and vegetation are more prevalent. Appendix 1.1 lists all of the
species of special concern in Big Horn County, Montana according to information received from
United States Fish and Wildlife Service (USFWS), United States Forest Service (USFS) and BLM.
Since all construction would be within previously disturbed areas, it is anticipated that there will
be no impact on any plant species of concern.
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Biological Resources

A search for species of concern was conducted through the Natural Heritage Program website
and United States Fish and Wildlife Service (USFWS) within the vicinity of the City of Hardin. The
National Heritage Program Environmental Summary shows all potential species of concern for
both plants and animals along with the Field Guide for each. The Field Guide provides a location
map for each species which shows the number of observations across Montana. The Species of
Concern are listed in the summary showing a moderate to low predictive model, see Appendix
1.1 for the full report. The USFWS Information for Planning and Consultation (IPac)was also
gueried about potential species of concern in the area. The IPaC listed three species of concern
within the AOI. The three species are the pallid sturgeon, monarch butterfly, and Suckley’s
cuckoo bumble bee. The IPaC listed no critical habitats in the AOI. The IPaC report is Appendix
1.1.

A search for the potential of Sage Grouse in the City of H n the surrounding area using
the Montana Sage Grouse Habitat Conservation Map s
Boundaries.

s Hardi in the Exempt Community

The maps and information about Sage Grouse Habita vicinity are included in Appendix 1.3.

1.2.2. Water Resources

Water resources are groundwater a

Surface Water

According to Discover DEQ Thr
water sources adjacent i

sources within the project planning area.

a Web Map, there are several surface
e Two Leggins Canal is located west of Hardin. The
Farmers Canal and 4 located east of Hardin. Figure 1.8 shows the

location of Hardin’s s®
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Figure Surface Wa

Groundwater

A Montana Bureau of Mines and &

characterizes the groundwater €80 S
Bedrock aquifers, such as the or 4

located at depths to whichgemilli ten not economical. In Hardin, the primary alluvial aquifer

2009 by Meredith, Wheaton, and Kuzara) in
County as primarily shallow alluvial aquifers.

(a combination of the e 3 istocene) is within approximately 10 to 70 feet of the

ground surface and i§ithe source 1@ a variety of private water wells.

Groundwater is high duri gation season as evidenced by local well logs and the fact that
City staff often encounters gf@indwater within utility excavations for water and sewer repairs. A
search of the Montana Bureau of Mines and Geology Groundwater Information Center website
(GWIC) revealed several logs for wells in the area. There are over 100 wells recorded within a
one-mile radius of Hardin, but very few with water quality data. Wells located near and within
the city limits have an average depth of 28 feet. According to the well logs reviewed, groundwater
in the surrounding area varies in depth between 4 and 18 feet with an average static water level
of approximately 8 feet throughout most of the community. The average reported yield is
approximately 22 gpm.

It appears that groundwater levels in the Hardin area are influenced by operation of the Two
Leggins Canal, which passes west of the city. This canal typically operates from April 15° through
November 15, which coincides with significant increases in sewer flows observed during this
same time period. These elevated flows are attributed to the infiltration of groundwater as sewer
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mains become submerged and the utilization of sump pumps in basements as groundwater levels
increase.

It is significant to note that during the recent improvements for the wastewater collection system
it was found that groundwater in the area of 11th Street was deeper than 10 feet. Somed egree
of groundwater will likely be encountered during construction of the proposed improvements if
excavation is required. The amount and elevation of groundwater encountered will be dependent
on the time of year that construction takes place and the location of the work within the
community. Any proposed water improvements will be planned to avoid encountering
groundwater as much as possible. If needed, a detailed geotechnical assessment of the area will
be completed prior to design.

Source Water

The Town of Hardin sources water from the Big Horn River! water right number is 43P-

Both the wastewater treatment plant and all to the Bighorn River are located
on the Crow Indian Reservation. The Crow T lished water quality standards for
the section of the Bighorn River thatmi e”on the Crow Indian Reservation. However,
approximately 9 miles downstread@of th ater treatment plant outfall at the boundary of
the Crow Indian Reservation, , iker iswidentified by the United States Environmental

Montana stream segment MT43R001_010. The Bighorn
River at this location ig according to Administrative Rules of Montana (ARM)

furbearers; and agricultural’and industrial water supply. Pursuant to Montana’s Non-
Degradation Policy, degradation of high-quality water is not allowed unless authorized by MDEQ.
This segment of the Bighorn River is listed as “impaired” for public water supply due to the
presence of lead and mercury.

Water Quality

The Consumer Confidence Report (CCR) for 2022, 2023, and 2024 show no violations of Lead and
Copper, nor regulated contaminants of Chlorine, Fluoride, Nitrates, Radon and Uranium. The
water was tested for secondary contaminant of Manganese and the highest level detected was
21 parts per billion (ppb) which is below the EPA’s National Secondary Drinking Water Standards
of 0.05 mg/L, which is non-mandatory.

Floodplains
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Research of the floodplain in the vicinity of the existing wastewater treatment plant site shows
that flood studies have not been conducted for this area. Federal Emergency Management
Agency (FEMA) flood zone maps were reviewed. FIRM Panel 300143 0375B indicates that the City
of Hardin and the Crow Reservation (on which the treatment site is located) were not included
in the flood study. A copy of the FIRM panel is included in Appendix 1.4. However, the City of
Hardin participates in the National Flood Insurance Program (NFIP).

Wetlands

A search of the United States Fish & Wildlife Service online wetlands inventory showed wetlands
near the proposed project site but no wetlands in proposed construction areas.

Cultural Resources

Big Horn County is home to historic sites such as graves, e American battlefields, stone

circles, homesteads, historic mines, and other cultural site

eligible for listing on the National Register of Histo aces. SHPO recommends that if any
structures that are over 50 years old are to rt of the project, they be recorded,

that the Tribal Historic Preservation Q be contacted regarding the project since the
site is located on the Crow India ) agency review letter was mailed to the THPO
requesting comments and co garding th&project. A response is yet to be received.

According to Headwaters Economics, Hardin’s median household income of $60,463, is earned
by 23.0% of the households. 34.4% of Households earn above the median household income and
42.5% earn below the median household income. 18.3% of families are below the poverty
threshold in Hardin compared to 12% for the State of Montana.

Regardless of income levels, it should be noted that the water system serves the entire
community, and any proposed improvements will affect residents equally. By replacing the
dilapidated, asbestos cement mains, fire flows will improve, and future breaks will be eliminated.

The contamination potential of the system will also decrease significantly should any line breaks
occur in the future. While there have not been many pipe breaks to date for this old system, the
potential increases with each passing year. This improves the condition of the drinking water and
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improves the overall health and safety of the community, which improves the quality of life for
all residents. Hardin will avoid unnecessary deferred maintenance and repair costs associated
with water main breaks due to the dilapidated and undersized system. Adding fire hydrants will
improve the safety of Hardin’s residents. Bringing water valve spacing up to MDEQ spacing
standards, and replacing non-functional water valves, will allow operators to control and manage
the water system with less of an impact on the population by not having to shut down major
portions of the water system for maintenance or repairs.

1.3.1. Population Trends

From the Headwaters Economic Report referenced in the previous section, the population from
2010 to 2023 can be analyzed. The population of Hardin in 2010 was 3,450 persons and the
population in 2023 is 3,766 persons. The population increased
36 years old in 2010 and the median age of 34 years old in 20
generations are staying in Hardin, which increases the you
1.9.

.2% with the median age of
is would indicate that younger
pulation as shown in Figure

Figure 1.9- Hardin’s Population

1.4. COMMUNITY ENGAGEMENT

Significant shifts in the population and economic activity seen in other eastern Montana
communities has yet to occur in Hardin; however, the City has anticipated these impacts
by developing a growth management plan in 2021 see Appendix 1.5. The policy identifies
water infrastructure as one of the top ten priorities. A formal public hearing about this PER
and the associated Environmental Assessment was facilitated in March 2018. Subsequent
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presentations and updates were conducted at public City Council meetings in 2018 and
2019.
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2. EXISTING FACILITIES

The City of Hardin potable water system was originally constructed in the 1920s with major
upgrades in the 1950's, 1970’s, 1990’s and 2000. The Big Horn River approximately 1 mile west
of the City provides the water supply for the city. Water is pumped from the Big Horn River
approximately 1 mile to the Water Treatment Plant located at 401 Cheyenne Ave. For a more
detailed description of the water treatment plant see Appendix 1. “Hardin Water Treatment Plant
Preliminary Engineering Report”, from AE2S Engineering

The distribution system entails approximately 25.1 miles of pipe, including two 16” mains that
transmit water to two 500,000 gallon water tanks located approximately 1 mile west to the city.
over Provide a General Description of the existing facilities :

The following are several issues that should be addressed.

* The mains around the High School lack adeq

2.1. LOCATION

Reservation. The Big Horn CaRyon National Recreation Area and Yellowtail Dam are located about
25 miles south of Hardin on State Highway 313.

December 2025 Existing Facilities 2-1
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City of Hardin Water System
Preliminary Engineering Report

2.2. HISTORY
2.2.1. Supply/Intake

The Hardin water system comprises two raw water intake structures. The original intake was
constructed in the 1950’s. The original structure, containing two pumps, is used today as a
backup in case of primary pump failure or repair.

This intake was replaced with new intake structure in the 1980’s. In 2007 the intake was updated
with new split case pumps mounted with a special frame that allows the pumps to be operated
upside down from the normal installation.

In 2009, flexible couplings were added to the pumps to minimize
pumps to the pipes.

sferring vibrations from the

Great West Engineering’s 2010 PER does not recom rovements to the intake

structure or water supply.

The most recent Sanitary Survey completed July 2, 2
to the intake.

not recommend any improvements

The 2024 Sanitary Survey Inspection Report i endix 2.1.

In 2012, the treatment plant was upgraded to incorporate recommendations from the 2010 PER.
These upgrades included:

* Replacing High Service Pumps for the backwash

* New piping for the filter to waste

e Upgrading the SCADA System and controls for the filters
e Backup components for blower and rapid mix

The 2024 Sanitary Survey had several operational recommendations and the following repair:
* “A cross connection was observed in the plant effluent and backwash pump area. This

cross connection consists of a turbidimeter drain line that enters a sump in this area of
the water treatment plant. The proper back flow in the form of an air gap will need to be
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City of Hardin Water System
Preliminary Engineering Report

provided to eliminate this cross connection. The space required for a proper air gap is
twice the diameter of the potable water pipe and not less than an inch.”

The operators have made this repair.

The Hardin WTP is currently under no administrative order and has not experienced any recent
failures.

Additional Details of the existing system are in Appendix 1.

2.2.3. Storage

The City has two 0.5-million-gallon water tanks (total storage is 1 million gallons). Both above
ground tanks are located approximately 1.5 miles west of town, a Old Highway 87. Both tanks
are located within a single fenced enclosure. One tank is a st ank, constructed in 1949. The
is in good condition. In 2025,

other tank is a concrete tank constructed in 1974. The st

tank as well as along the interior column th ing through the cracks, evidence of
rebar corrosion. In the summer of 2025, the as lined up and to seal up the cracks.
In addition, the ladder inside the sre ed and a mixer was installed to minimize ice
buildup within the tank.

The natural ground elevates th
town. Two parallel 16-jg
tanks and the City’s

app ately 100 feet, to provide pressure inside the
ansmission mains provide the connection between the

The 2010 PER recommeé

tank. This was completed ummer of 2025.

A sanitary survey was completed in 2024. There were no significant deficiencies found.
2.2.4. Pumping Stations

The City of Hardin has one small pumping station located within the same fenced area as the
water storage tanks. The pumping station provides pressure to seven water services located near
the water storage facility. The pumping station consists of a 5 horsepower centrifugal pump with
a rated capacity of 80 gpm and three-pressure tanks. This station maintains pressure between 40
and 80 psi to each service.

2.2.5. Distribution System
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City of Hardin Water System
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The water distribution system consists of approximately 110,000 lineal feet of water main. The
mains consist of mostly Asbestos Cement and PVC Pipe ranging in size from 6-inch to 16-inch
diameter (The raw water line from the intake is 18-inch). There are also 155 fire hydrants
connected to the distribution system. The system is in good condition with minimal maintenance
required to keep the system in good working order. Figure 2.1 and Figure 2.2 shows the general
layout of the system. The system has been extended to the north side of Interstate 90 to provide
service to an industrial subdivision. The total number of service connections is 1420. All the
connections are metered. However, there are several connections that are currently not in use
or are used on a seasonal basis. The distribution system also consists of a Bulk Water Fill Station.
This fill station appears to meet all of the DEQ requirements for a Bulk Fill Station. System
pressures within the distribution system meet the requirements of DEQ 1.

The break down of EDUs is shown in Table 2.1 and the distribufion pipes are shown in Table 2.2.

Size # of Services

MATERIAL LENGTH (LF)

AC 1,000
6 AC 70,100
8 AC 15,900
8 PVC 10,600
10 AC 3,200
12 AC 3,500
12 PVC 6,100
16 PVC 7,500
16 AC 7,500

2.3. CONDITION OF EXISTING FACILITIES
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City of Hardin Water System
Preliminary Engineering Report

An overview of the water system components was provided in previous sections, with a history
of the components in Section 2.2. This section provides a detailed analysis of each part of the
system. In addition to the analysis provided here, MDEQ completed a Sanitary Survey in 2024,
Appendix 2.1.

2.3.1. Raw Water Intake

The Raw Water Intake is discussed in Appendix 1.
2.3.2. Pretreatment

Pretreatment is discussed in Appendix 1.

2.3.3. Filtration System

The filtration system is discussed in Appendix 1.

2.3.4. Disinfection System
The disinfection system is discussed in Appendix 1.
2.3.5. High Service Pumping
High Service Pumping is discussed in A
2.3.6. Electrical/ I1&C
The electrical system and contro in Appendix 1.
2.3.7. Water Pra
The production capaci¥ i in Appendix 1.

2.3.8. Comparison wi isting Regulations

Existing regulations are discussed in Appendix 1.

2.3.9. Future Regulation Considerations

2.3.10. Future considerations

Future considerations for the Intake and the Water Treatment Plant are discussed in Appendix 1.

2.4 Water Demand

The City of Hardin provided 2 years of water usage data. The City has provided three different
meter readings. The first is the amount of water pumped out of the Big Horn River. The second
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is the amount of water that is pumped out of the Water Treatment Plant and finally, they have
provided the total amount of water that is metered each month

The water supply data shows the amount of water pulled from the river is approximately 590,000
gallons per month. The water plant uses an average of 8% of the water for backwash and other
processes. The average amount of water leaving the plant is 543,00 gallons per day.

Average Day Demands (ADD)

The ADD was calculated by averaging the amount of water pumped daily for 2024 and 2025. The
result is 590,000 gallons per day. Dividing by 1,440 min/day. equals 409 gpm which includes
process water inside the water plant, unmetered water such as water main leaks, dead-end
flushing flows, fire hydrant testing and water used for fire suppreésion purposes. It is important
to note the City of Hardin experiences an average unmet water of 25% per month, or
approximately 138,00 gallons per day. This unmetered wa attributed to:

e leaks in the distribution system,
e leaks or breaks in service lines prior to the s
e water used for firefighting or flushin
e inaccurate water meters, etc.

Unmetered water will be discusse il in the distribution system portion of this

unmetered water is very fairly high. The
Environmental Protection Age the average unmetered water in a system is
16%. The AWWA unmetered ideline is less than 10%.

owth projection, the population growth is assumed to

an additional 786 people. To establish the total amount of

divided by the 2025 popula of 3708 people. This results in total 160- gallons per capita day
(gpcd). Multiplying the design gpcd by the design year 2045 population of 4490 residents results
in an ADD design of 718,00-gallons-per-day, or 500 gpm for the analyses in this report.

Maximum Day Demand (MDD)

MDD is the highest water demand of the year during any 24-hour period. MDD is important to
consider as water usage varies throughout the day in addition to the month and the year. The
most important reason to consider MDD is to ensure that adequate water supply is available to
meet the maximum day demands without exceeding the existing water right. The City of Hardin
current water right off the Big Horn River is 3.58 cfs (1600 gpm) and 1074 acre -ft (350 million
gallons.
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The MDD shows up in July of 2024 from Hardin’s water records are 1,020,6460 gallons or 708
gpm.

A peaking factor is typically used to estimate future MDD and is the ratio of the MDD to ADD.
Dividing the MDD of 708 gpm by the ADD of 408 gpm provides a peaking factor of 1.73.

2.3.11. Supply

As previously discussed, water is supplied to the Town of Hardin by the Big Horn River. For a
more complete discussion of the intake structure and the water supply see Appendix 1.

Water Quality
For a discussion of the Supply Water quality see Appendix 1.

Water Quantity

vides ad te water for the next 20
r popelation of #,490, the total volume
the total yearly volume granted in

The City of Hardin has been granted a water right tha
years. Using the ADD of 160 GPCD, and the 20-
required is 262 million gallons which is significantly
the water right.

Susceptibility to Drought

The water supply for Hardin is belie
River has been a reliable sour
controlled by the Yellowtail D3
drought.

ry low susceptibility to drought. The Big Horn
din for over 100 year. The water in river is
oderate flows in the river during periods of

Capacity for Growt
As discussed above. gh't granted to the City of Hardin makes it possible for the City
to have a 1% growth rate i@ next 20 years. The last 20 years, the population has grown at

less than 1%.

Water Rights

The City of Hardin’s current water right off the Big Horn River is limited to 3.58 cfs (1600 gpm)
and 1074 acre -ft (350 million gallons) volume per year.

The City also has some irrigation water rights from existing ditches, however these are not
considered in the use estimates or included in the water rights

Source Water Protection

Reference and summarize the Source Water Protection Plan, which can be downloaded at the
DEQ Website.
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2.3.12. Treatment

Water treatment is discussed Appendix 1.

2.3.13. Storage

Description of the existing water storage is discussed above.

Storage Condition

The steel tank is in good condition. The City provides cathodic protection to this tank and a mixer
was recently installed to prevent ice buildup within the tank.

The concrete tank is also in good condition. The City of Hardin recently installed a mixer installed
rroding rebar. The outside of

ins on the outside. The tank

a 60-mil liner to repair some cracks that had begun leaking an
the tank has some cosmetic issues with the leaks showing
was inspected for structural integrity which yielded a r n to line the inside of the

tank.

Domestic Storage

Hardin’s storage tanks are governed by na D
standards related to the size of storage facili

ircular-1, which has the following

DEQ Circular-1, Section 7.0.1:

Storage facilities must be s ermiged from engineering studies, to supplement

source capacity to satisfy all occurring on the maximum day, plus fire flow

demands where fire g
DEQ Circular-1, Sect

The minimum allowab e must be equal to the average day demand plus fire flow

demand, as defined below,Where fire protection is provided.

DEQ Circular-1, Section 7.0.1.b:

Any volume less than that required under a. above must be accompanied by a Storage Sizing
Engineering Analysis, as defined in the glossary. Large non- residential demands must be
accompanied by a Storage Sizing Engineering Analysis and may require additional storage to
meet system demands.

DEQ Circular-1, Section 7.0.1.c:

Where fire protection is provided, fire flow demand must satisfy the governing fire protection
agency recommendation, or without such a recommendation, the fire code adopted by the State
of Montana.
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Currently, Hardin’s existing water tanks have approximately 1 day of potable water storage
available when they are filled. When comparing this to the design year of 2045, with an ADD of
718,000 gallons, Hardin’s existing tanks provide water storage for approximately 1.4 days. The
industry-recommended baseline to ensure regular turnover and safeguard water quality is3to 5
days.

Needed Fire Flow (NFF) is typically based on construction material, use of the building, size of the
building, and distance between buildings. The CITY is comprised of mostly residential dwellings,
with some commercial, industrial, government buildings and , the county courthouse and several
school buildings.

The State of Montana has adopted the 2021 International Fire Caode. Table B105.1(2) in the IFC
sets the NFF and required duration. The largest fire flow requir Hardin is for the High School
which is 6,000 GPM. The remaining buildings have a max fl of 2,500 gpm.

production capacity of 930 gpm, for 2 hours the foll
daily storage:

(NFF-gpm — Capacity gpm for well pro
+ Design Year MDD = 1,252,800 gallons

Total Storage Needed = 1,861,200 gallons

However, Montana DE

Excessive storage @
potential freezing problé

Hardin would require another 862,000 -gallon tank, using the MDD and fire flows. With the 2045
average day demand estimated at 718,400 gallons of water, the proposed tank would experience
a 2.6-day turnover rate, which is under the recommended 3 to 5-day turnover rate.

This analysis is based on the limiting factor of the current sediment basin within the water
treatment plant only having a capacity of 930 gpm. If this were improved, and the capacity
increased, the amount of storage would need to be reevaluated.

2.3.14. Pumping Stations

There is one small pumping station in the Hardin’s water system. The water tanks provide the
needed pressure for the water use within Hardin
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Montana DEQ Circular-1, Section 8.2.1:

...The system must be designed to maintain a minimum normal working pressure of 35 psi.
Minimum pressure under all conditions of flow (e.g., fire flows, hydrant testing, and water main
flushing) must be 20 psi.

Normal working pressures within the distribution system range from 80 pounds per square inch
(psi) to 45 psi. This pressure meets the MDEQ minimum of 35 psi. Based on Hydrant test, and
Hydraulic analysis, this system meets the minimum requirements for pressure under all flow
conditions.

2.3.15 Distribution System

Hardin’s distribution system was discussed in Section 3.2.4. Ta .2 provides the pipe inventory
by diameter and material.

Unmetered Water

Approximately 25% of the water produced by the C fH is unmetered. This is substantially

more than the 10% AWWA guidelines state for water n a well-managed water system.

The water loss can be attributed to the age leaking water service prior to the

meter.

Hydraulic Model

Hydraulic modeling was pre for the City’s water system using Bentley
WaterCAD hydraulic modelimg e. Using existing record drawings, the size and material of
the water distributio i 3 the model. Hydrant flow tests were used to ensure the
data is similar to the . it was. Furthermore, the previous model used a larger ADD
and MDD to determine ue to the possibility of a 1000-person jail, that did not occur.
The hydrant tests condu ¥ show that the previous model is still accurate. However it
appears the distribution systém has increased leakage as the gallons per capita day has sligh.
After calibration, the existing system was analyzed for ADD and MDD, using larger flow rates than
current ADD and MDD based on current populations.

The proposed scenarios for ADD and MDD will be discussed in more detail in Chapter 5. Domestic
Flows.

The existing ADD is 408 gpm, and the MDD is 708 gpm, as discussed in Section 2.3.1 Using this
demand, the water pressures throughout the distribution system could be estimated using the
water modeling software

Montana DEQ Circular-1 Section 8.2.1:
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All water mains, including those not designed to provide fire protection, must be sized after a
hydraulic analysis based on flow demands and pressure requirements. The system must be
designed to maintain a minimum normal working pressure of 35 psi. Minimum pressure under
all conditions of flow (e.qg., fire flows, hydrant testing, and water main flushing) must be 20 psi.
Water main pressures must be sufficient to provide the required minimum pressures at ground
level at the highest building sites served by the proposed water mains excluding service line head
losses (i.e., water main pressure must be equal to or greater than the required minimum pressure
plus the elevation difference between the highest building site and ground level at the service
connection). Maximum normal working pressure should be approximately 60 to 80 psi.

Fire Flows

According to the hydraulic model Hardin’s distribution syste
demand except around the existing high school. Currentl
8.2.3:

eets the required fire flow
oes not meet DEQ-1, Section

ust bg such that
are in accordance with the recommendations of thegfice ection agency in which the water

When fire protection is to be provided, system desi e flows and facilities

system is being developed, or in the absence of such a mmendation, the fire code adopted
by the State of Montana.

hours. Currently this flow is too high to be met by the
ents to the water mains around the High School. However

this also exceeds the capa e department’s equipment to handle that amount of water.

Dead Ends

There are very few dead mains within the system. However, there is one on the north side of the
interstate that should be looped to provide system redundancy. There is also dead-end mains
on the west side of the High School that limits the fire flow available for the school.

Montana DEQ Circular-1, Section 8.2.4 states:

To provide increased reliability of service and reduce head loss, Dead ends must be minimized by
using appropriate tie-ins whenever practical.

Where dead-end mains occur, they must be provided with a fire hydrant if flow and pressure are
sufficient, or with an approved flushing hydrant or blow-off for flushing purposes...
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Water Valves

Montana DEQ Circular-1 has standards regarding water valves in a water distribution system and
Montana DEQ Circular-1, Section 8.3 requires:

Sufficient valves must be provided on water mains so that inconvenience and sanitary hazards
will be minimized during repairs. Valves should be located at not more than 500-foot intervals in
commercial districts and at not more than one block or 800-foot intervals in other districts.

The City Hardin currently has adequate water valves, to meet the above standards.

Fire Hydrants
Montana DEQ Circular-1, Section 8.4.1.a states:

Hydrants should be provided at each street intersection and ermediate points between
intersections and must be provided as recommended by the fir, j ency in which the water
system is being developed, or in the absence of such a reco

State of Montana.

Hardin currently has a total of 155 fire hydrants varyifigiin age. Fire hydrants are adequate to

meet the above requirements and are routi tain

Service Lines and Water Meters

Montana DEQ Circular-1, Sectia

Each service connection should etered. New water systems should individually

meter each service cQ

Virtually all the ser$
function are regularly ré

etered and read on a regular basis. Meters that no longer

The city raises rates on an as§€eded basis. The most recent rate increase was in May of 2025.

2.4. OPERATIONAL AND MANAGEMENT PRACTICES AND
CAPABILITIES

The system water treatment system is operated by 3 Montana DEQ licensed distribution
operators and 4 Montana DEQ licensed treatment operators. During the summer, an additional
part time employee is hired to assist the operator.

Typically, Hardin doesn’t experience major problems with its distribution system. They have the
manpower and equipment to make most needed repairs. These repairs include replacing fire
hydrants, service line components, valves, repairing main leaks and minor repairs inside the
water control/treatment building. Electrical repairs and larger water main installations require
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the Town to contract for those services. Furthermore, Hardin has been proactive in making
improvements to their system when warranted.

2.5. FINANCIAL STATUS OF FACILITIES

Income and expenses for the water system for the last three years, including operation and
maintenance, was provided by Hardin, and can be found in Appendix 2.2. The operating revenues
and expenses for the years 2022 through 2024 have been averaged to determine the project
budget. A summary of the income and expenses for Jordan are displayed in Table 2.3.

Table 2.3 Revenue and Expenses

DESCRIPTION

Metered Water Sales $ 801,940 792,439 747,542 $ 780,640
Miscellaneous Revenues | $ 7,317 11,548 5 4949 | $ 7,937
Special Assessments $ $ - $ 22
Intergovernmental
Revenue $ 20,703 $ 55,631 $ 28,398
Interest Revenue $ 5,194 $ 44839 | $ 18,923
Sale of Capital Assets $ 5,291 $ 5,291
TOTAL REVENUE $ , $ 858,252 | $ 837,684
Personal Services $ 565553 | $§ 451,535
Supplies 151,465 $ 151,495 $ 136,745
Purchased Services 165,112 $ 178,202 | $ 152,505
Fixed Charges 19,295 $ 20,807 $ 19,203
Depreciation 250,003 $ 254513 | $ 250,204
TOTAL EXPEN $ 1,105,001 $1,170,570 | $ 1,010,193
NET PROFIT (LOSS) 80,183 | $ (285,392) | $ (312,318) | $ (172,509)

As shown in Table 2.3, the Town is averaging $1,000,000 in O&M costs over the last three years.
Excessive O&M costs can reduce the City’s reserves if not adequately budgeted. It is expected
that the O&M costs will only continue to increase as the AC water mains and Mueller fire hydrants
continue to age and deteriorate, leading to even more breaks and leaks each year. The system
recently increased the user fees for the water system in order stop losing money.

Existing User Rates

Water rates consist of a Base Rate and a Consumption Rate. The base rate depends on the meter
size and includes a fixed amount of water, which increases with the meter size. The Consumption
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Rate is based on the amount of water in excess of the Base Rate gallons consumed by each service
connection. Currently, the Consumption Rate is $2.75 per 1,000 gallons over the Base Rate
amount and is the same regardless of meter size. Water rates are shown in Table 2.4.

TABLE 2.4 - WATER SERVICE RATES

BASE RATE GALLONS IN BASE CONSUMPTION RATE PER
RATE 1,000 GALLONS
3/4 inch 22.00 3000 2.75
linch 36.31 3000 2.75
1% inch 4431 3000 2.75
2inch 62.96 2.75
3inch 90.66 2.75
4 inch 94.76 2.75
6 inch 112.72 2.75
Fire System 0.8

The above rates are for a %”
services are charged prop@uti

Table 2.5 Total Equivalent Dwelling Units
Size ‘ # of Services EDU Total
0.75 1176 1 1176

1 147 1.8 265

1.5 17 4 68

2 53 7.1 376

3 11 16 176

4 7 28.4 199

Unknown 1
Total 1412 2260

Iso known as an Equivalent Dwelling Unit (EDU). For
rea of a 3/4” line, the service is 2 EDU’s. The following table
at currently compose the Town of Jordan’s Water System.

December 2025
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Also important to the financial status of the City is their ability to meet the “target rate”
established by the Montana Department of Commerce (MDOC) for all municipalities across the
state. To apply for grant funding from the MDOC, the user rates, after completion of the project,
must meet or exceed the established target rates.

Target rates are established as a percentage of Median Household Income (MHI) for
municipalities. The percentage is 1.4% of the MHI for water, and 0.9% of the MHI for wastewater,
resulting in a combined rate of 2.3%. Hardin is an incorporated town, with an established MHI of
$60,463. According to MDOC, Hardin’s Low-to-Moderate Income (LMI) level is 50.0%. The target
rates for Hardin are $70.54 for water and $ 45.35 for wastewater, for a total user rate of $115.89.

The City Hardin is willing to provide a substantial investment and financial commitment to the
water system and to ensure that the City has funds in emergen
and to be prepared for future improvements

2.6. WATER/ENERGY/WASTE AUDITS

eserves and short-lived assets

At this time, no water, energy, or waste audits hav n pleted for the water system, other
than the analyses previously made in this report.
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3.0 NEED FOR PROJECT

The following subsections provide an overview of the City of Hardin’s water system needs. The
overview will help determine which alternatives are best for Hardin and prioritize their capital
projects while managing limited resources and budgets.

3.1. HEALTH, SANITATION AND SECURITY

Health and safety of the public is a concern for any community water system. Hardin has
maintained the water system and there are no significant deficiencies in their water system that
compromise the health and safety of the public. However, there are two projects that could be
enhance the health and safety of the community. Those are the construction of a 1-million-gallon
water tanks and the completion of water main loop around the School.

3.1.1. Distribution System
Health and safety concerns with the distribution syst

a). Pipe Leaks

Currently the distribution system lo
Although the primary cause of this is
Cement water line that is past its us

25% of the water that is produced.
over 90,000 lineal feet of Asbestos
is too much water main to feasibly

t improvements throughout the City. It is
ot appear to be increasing with time, and this
unmetered wate through service lines.

b). Dead-Ends N

Hardin’s distrib has a couple of dead-end water mains around the High
School. This limits amount of fire flow around the High School. The two short
segments of water main should be installed in order to improve fire flow around the High
School. In addition, within the industrial area, a loop should be included to provide
greater redundancy within the industrial subdivision. Not only do dead end water mains
limit flows within the distribution system, but they can present health concerns. Health
concerns occur due to stagnating water which may occur in the dead-ends. The chlorine
residual may decay significantly which produces an environment that permits bacteria to
grow and thrive. Dead ends may allow the formation of Disinfection Byproducts (DBP)
such as TTHM since Name of Town uses liquid sodium hypochlorite to disinfect their
water. Some DBPs have carcinogenic potential creating a health concern. Dead-end mains
may create water issues such as bad taste, odor, and discoloration.

Frequent flushing of dead-end mains can reduce the chance of these issues.
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City of Hardin Water System
Preliminary Engineering Report

Dead end mains are discussed in Montana DEQ Circular-1, Section 8.2.4:

“To provide increased reliability of service and reduce headloss, Dead ends must be minimized
by using appropriate tie-ins whenever practical.”

“Where dead-end mains occur, they must be provided with a fire hydrant if flow and pressure
are sufficient, or with an approved flushing hydrant or blow-off for flushing purposes...”

The two projects above will help to minimize issues with dead end mains and help to
enhance the fire flows and water quality in the town.

3.1.2. Water Storage

Woater storage for Hardin is currently inadequate during a fire at the school. There is not enough
plish this, based on the current

k should be installed. There

water storage to meet minimum fire flow requirements. To ac
output of the water treatment plant, a new million-gallon
is adequate water storage for all other requirements.

project is not an immediate need, however as Hardi , there could be a need for installing
d on where the city grows. The two
most likely locations is at the current locatio north of interstate 90 where there
is currently water infrastructure that is und
type of tank to be installed.
impact the sizing of the tank.

Fu implovements to the water treatment plant may

ears old and has been in service far longer than it was
em is discussed at length in previous sections. Following is a

Table 2.2 shows the pipe diameter, material, and length.

Hardin has approximately 155 fire hydrants. These hydrants are maintained, repaired or replaced
if found not working. Fire flows other than the area around the high school meet MDD and Fire
flow requirements while maintaining minimum pressures.

The gate valves have been discussed in previous sections. The gate valves have been adequately
spaced to ensure adequate operation of the system.

Water meters and curb stops were also discussed in previous sections. The city has metered
virtually all the water services.

3.2. REASONABLE GROWTH
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City of Hardin Water System
Preliminary Engineering Report

Population was discussed in Chapter 2.3 and shown in Figure 1.9 Hardin and Big Horn County
have experienced a population decline over the past 10 years, but an increase in the last 20 years
of just under 1%. For the PER we have used a 1% growth rate.

To determine the number of people living in Jordan in 2045, Equation 4.1 below is used:

FV=PV x (1+4r)"

Where: Equation 4.1
Po = 2025 Population is 3704 people

Pf = 2045 Population of people

r = 1% total growth

n =20 years

Solving Equation 4.1 for the 2045 population, Pf = 4490 pe

This amount of growth will not have any adverse imp on the wa stem over 20 years.
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4. ALTERNATIVES CONSIDERED

A variety of alternatives may exist to address the identified deficiencies within Hardin’s water
system. However, several alternatives may not be the best course for harsh Montana winters.
The screening process will determine the best alternatives for Hardin.

4.1. SUPPLY ALTERNATIVES
For a discussion on Supply Alternatives, see Appendix 1
4.2. TREATMENT ALTERNATIVES

For a discussion on Treatment Alternatives see Appendix 1

4.3. STORAGE ALTERNATIVES

There are currently no significant deficiencies with th
Although both water tanks are close to 50 years old
of mixers and the new liner in the concrete tank, th should be able to remain in service
for several more years.

alternative. Currently there is not a need to construct a new water tank. Hardin
has adequate capacity to provide both maximum day demand and fire demand with
the existing storage.

4.3.2. Alternative ST-2 —Elevated Welded Steel Pedestal Tank

a). Description

This alternative is to build an elevated welded steel pedestal tank. This would be a
good alternative if the tank were needed north of Interstate 90. Constructing an
elevated tank will allow the required Hydraulic Grade Line to meet DEQ’s Standards
for 35 psi minimum working pressure in the distribution system and 20 psi minimum
system pressure during fire flows.
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b). Design Criteria

The new tank would include access road improvements, site work, site piping,
geotechnical testing with recommended foundation, site security, SCADA, and all
appurtenances to meet MDEQ Standards. Plans and specifications need reviewed
and approved by MDEQ before bidding and construction. A General Permit for
Storm Water Discharge Associated with Construction Activity from MDEQ will also
be required if more than 1-acre is disturbed during construction.

The proposed tank’s volume of 1 million gallons would allow one of the existing
tanks to be taken offline. showed a needed volume of 188,000 gallons to provide
MDD plus Fire Flow. The turnover time of the reduced storage tank volume of
200,000 gallons during 2045 ADD of 36,245 gpd is reduced to 5.5 days which is
closer to the industry recommended turnover rategof 3 to 5 days. Jordan hasn’t
received complaints regarding water quality wit ir current 230,000-gal storage
tank and shouldn’t have water quality com r the proposed tank with a
mixing system.

steel design. A heated pedest
separate inlet and outlgtgpi
which would minimi a iAissues. A mixer could be installed remedy this

~ i interior ice damage than the bolted
w inimize the water freezing and having

provide turnover of all the water in the tank

Inspectig e of an elevated tank is slightly more challenging but
there a ntractors that specialize in elevated tank inspections and
repairs. Th d need inspections every 5 years and recoating every 20 years.

c). Map/Schematic D€sign

The schematics of an elevated welded steel tank are found in Appendix 4.1.

d). Environmental Impacts

Noise and dust pollution are associated with this type of construction, but best
management practices will be incorporated into the construction project to keep
these minimal. Construction will only be allowed during normal working hours.
After the site is completed, the dust and noise will cease. Other environmental
impacts will be determined when the final location of the tank is identified.

e). Land requirements
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Land acquisition will be required. Temporary construction easements will be
required to complete construction. The permanent easements will remain
unchanged.

f). Potential Construction Problems

This alternative will require geotechnical investigations due to the soft soils
surrounding Hardin. An engineered foundation may be required to adequately
support the elevated tank. No major construction problems are anticipated. All
permits will be obtained before beginning construction.

g). Sustainability Considerations

i) Water and Enerqy Efficiency

Impact on water and energy efficiency are not anti

ii)  Green Infrastructure

There is no green infrastructure with this
iii)  Other

Water will be available in the e i nd the system pressure will not drop
below the minimum 20 psi req

h). Cost Estimates

Total capital costs for th
includes costs for &
administration, cantingé legal and administrative, and inflation for each phase.
Construction ( elded steel tank is anticipated to begin in 2029 and will

inspection every ars and recoating of the tank every 20 years. The recoating may
not be needed every 20 years but is used to provide a conservative cost estimate.
Another cost that must be included is the power for the water mixing system and a
replacement mixer, which is the only significant difference between the existing tank

and future tank.

TABLE 4.1 TANK OPERATION AND MAINTENANCE COSTS

Description Interval Cost Present Worth
Tank Inspection 3year | $ 3,000 | $ 27,000
Tank Cleaning 5Years | S 5,000 S 25,000
Mixer Electrical Annually | $ 1,500 | S 45,000
Mixer Replacement 10Years | $ 12,000 S 24,000
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Tank Recoating 20years | $ 200,000 S 200,000
S 321,000

Annual O & M Costs for

tank ($15,900.18)

Description Interval Cost Present Worth

Mixer Electrical Anually | $ 1,500 | S 45,000

Mixer Replacement 10 Years S 12,000 | S 24,000
S 69,000

Additional Annual O &

M Costs for tank ($3,417.80)

Cost per month Per EDU | ($0.99)

4.3.3 T-3 CONCRETE GROUND RESERVOIR

a). Description

This alternative is the best option for constru osts and maintenance. An estimate
was provided by DN Tanks for a 1 mi tank, either buried or exposed and
is in Appendix 4.2. This tank would structed on ground at the same
elevation as the existing tank

b) Design Criteria

The new tank would
geotechnical testd

oad improvements, site work, site piping,
ommended foundation, site security, SCADA, and all

than 1-acre is distu during construction.

The proposed tank’s volume of 1 million gallons would need to be verified based on
any increased production capacity of the water treatment plant.

The maximum and minimum water height inside the new water tank would be
determined based on the new location of the water tank.

b). Map/Schematic Design

The schematics of an elevated concrete tank are found in Appendix 4.5.

c). Environmental Impacts

Noise and dust pollution are associated with this type of construction, but best
management practices will be incorporated into the construction project to keep
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these minimal. Construction will only be allowed during normal working hours.
After the site is completed, the dust and noise will cease. Other environmental
impacts will be determined when the final location of the tank is identified.

d). Land requirements

Land acquisition may be required. There is adequate space at the current tank site,
however if a location north of the interstate is preferrable, land will need to be
acquired.

e). Potential Construction Problems

This alternative will require geotechnical investigations due to the soft soils
surrounding Hardin. An engineered foundation may be required to adequately
support the e tank. No major construction problem anticipated. All permits will
be obtained before beginning construction.

f). Sustainability Considerations

iv) Water and Enerqy Efficiency

Impact on water and energy efficienc anticipated.

v)  Green Infrastructure

There is no green infrastructure ative.

vi) Other

Water will be ava
below the minimum 2

a fire and the system pressure will not drop
i requirement.

g).

Total capita tank are in Section 8.1.3. The estimate includes costs for
construction, g, water mixing system, construction administration,
administrative, and inflation for each phase. Construction on the
elevated welded steel tank is anticipated to begin in 2029 and will be the first phase of
the water system improvements.

contingency, legal 3

Operation and maintenance costs are shown in Table 5.1. These costs include tank
inspection every 3 years and recoating of the tank every 20 years. The recoating may
not be needed every 20 years but is used to provide a conservative cost estimate.
Another cost that must be included is the power for the water mixing system and a
replacement mixer, which is the only significant difference between the existing tank
and future tank.

4.4. PUMPING STATION ALTERNATIVES
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The small pumping station required for the 7 services currently meets system requirements and
alternatives were not considered.

4.5. DISTRIBUTION SYSTEM ALTERNATIVES
The following alternatives were considered as possible solutions:

4.5.2. Alternative D-1 - No Action

a). Description
This alternative is not a viable alternative since most of their distribution mains
are AC and installed in the 1920s and past their useful life. Although this

alternative can be spread out over many years aspstreets are reconstructed or
money is available.

This alternative will not be considered.
4.5.3. Alternative D-2 — Water Main Repla

a). Description

This alternative replaces all the
of total AC water main replace
The phases should be incorporat
have been done

ly in the City. Due to the large scope
ill need to be divided into phases.
g street surfacing, as they historically

b). Design Criteria

bandoned in-place. If sections of the AC mains need
disposed of off-site, the AC main removal must follow the
requirements of MDEQ and the EPA. Thise special

Plans and specifications must be reviewed and approved by MDEQ before bidding
and construction. A General Permit for Storm Water Discharge Associated with
Construction Activity from DEQ will be required if more than 1-ac is disturbed
during construction.

Permits from MDT and Big Horn County may be required and will be addressed
during final design.

c). Environmental Impacts

Construction is expected to take place within Hardin’s existing streets rights-of-
way. These areas are classified as developed residential roads. The land use is not
anticipated to change because of these improvements. There are no wetlands,
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floodplains, wetlands, endangered species, or historical or archeological sites that
will be disturbed during construction.

Noise and dust pollution are associated with this type of construction, but best
management practices will be incorporated into the construction project to keep
these minimal. Construction will only be allowed during normal working hours.
After the site is completed, the dust and noise will cease.

Asbestos dust from removing the existing AC pipes will be mitigated per EPA and
MDEQ Standards.

d). Land requirements

No land acquisition is anticipated.

e). Potential Construction Problems

No major construction problems are antj
will not be without water for long
residents 48 hours before their wat
be turned back on.

e required that residents
contractor will notify

Traffic control will be reqliked raffic around the project sites.
Contaminated soil is not antici@ate gncountered. However, if it is found,
the removal will fol g E A regulations

f). Sustainability Consi6

ay save water in the future by removing the 1950’s AC
ducing the potential of failure and leaks. Saving water would

ii)  Green Infrastructure

There is no green infrastructure with this alternative.

g). Cost Estimates

Costs for water main replacement have not been included. The extents will
depend on the replacement of surface infrastructure.

4.5.4. Alternative D-3 — Water Main Extension

a). Description
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This alternative completes the water main loop around the High School to increase
the fire flows. This includes connecting two dead end mains on the west side of the
High School and providing a main on the east side of the High School that will
complete the pipe network as shown in Exhibit 4.1

b). Design Criteria
Plans and specifications must be reviewed and approved by MDEQ before bidding
and construction. A General Permit for Storm Water Discharge Associated with
Construction Activity from DEQ will be required if more than 1-ac is disturbed
during construction.

Permits from MDT and Big Horn County will be required and will be addressed
during final design.

c). Environmental Impacts

Construction is expected to take place existing streets rights-of-
way. These areas are classified as dev ed residentia ds. The land use is not
anticipated to change because of i vements. There are no wetlands,
floodplains, wetlands, endangered spe r historical or archeological sites that
will be disturbed during con jon.

management practigés ine@rporated into the construction project to keep
these minimal. ly be allowed during normal working hours.
After the site is

No land acquiS§#fon is anticipated.

e). Potential Construction Problems

No major construction problems are anticipated. It will be required that residents
will not be without water for longer than one day. The contractor will notify
residents 48 hours before their water is turned off and when their water should
be turned back on.

Traffic control will be required to route traffic around the project sites.
Contaminated soil is not anticipated to be encountered. However, if it is found,
the removal will follow DEQ and EPA regulations.

f). Sustainability Considerations
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iii)  Water and Energy Efficiency

This alternative may save water in the future by removing the 1950’s AC
mains thus reducing the potential of failure and leaks. Saving water would
in turn save energy too by reducing the water demand on the treatment
plant.

iv)  Green Infrastructure

There is no green infrastructure with this alternative.

g). Cost Estimates

Costs for water main extension is $700,000 and been included in not been
included. The extents will depend on the repla ent of surface infrastructure.
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5. SELECTION OF ALTERNATIVE

Each technically feasible alternative presented in Chapter 4 was evaluated to select the most
beneficial alternatives for the water system. The feasible alternatives are evaluated below based
on an organized and systematic approach. This methodology ensures a consistent and unbiased
means of selecting the most beneficial alternative for the City of Hardin. Each alternative was
evaluated by applying consistent criteria. These criteria include life cycle cost, technical and
logistical feasibility, operations and maintenance complexity, public health and safety,
environmental impacts, and public acceptance. Each viable option was qualitatively compared.
Alternatives determined to be the most beneficial will be discussed in greater detail in Chapter
6.0-Proposed Project.

5.1. WATER SUPPLY ALTERNATIVES

See Appendix 1 for Water Supply Alternatives.
5.2. WATER TREATEMENT ALTERN. E.
See Appendix 1 for Water Treatment Altern

5.3. WATER STORAGE ALTERNA

Water Storage Alternativ

WT-1 No Action
WT-2 Concrg
5.3.1. Life Cycle Cost is- Water Storage

The net present value (NPV) evaluation of the remaining collection system alternatives is
presented in Table 5.1. A low NPV is desired.

TABLE 5.1 — WATER SUPPLY ALTERNATIVES
LIFE CYCLE COST ANALYSIS

ALTERNATIVE PRESENT CAPITAL COSTS PRESENT NET PRESENT
WORTH O& M WORTH VALUE
COSTS SALVAGE COSTS
WT-1 0 0 0 0
WT-2 40,000 6,500,000 0 7,276,699
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City of Hardin Water System
Preliminary Engineering Report

WT-3 15000 8,000,000 80,000 8,247,262

5.3.2. Non-Monetary Factors

The alternative analysis includes consideration of non-monetary factors such as technical and
logistical feasibility, operations and maintenance complexity, public health and safety,
environmental impacts, and public acceptance. The following discussion evaluates the remaining
collection system alternatives with respect to each criterion.

a) Technical and Logistical Feasibility

Technical and logistical feasibility considers factors such as permitting
requirements, land acquisition, and technical practicality of the project.

The no action alternative does not require any ad
was rated as the best alternative.

onal land or permitting This

The concrete tank would not require any ae it could be constructed on
land owned by the City near the curre nks. Connecti@ns to the existing system
would be minimal. A booster statij e required to provide adequate
system pressures.The City’s Operatio aintenance costs would increase to
account for the booster statiqg

. That location has not been identified
but ideally would be g interstate to provide redundancy for

| maintenance required for the no action alternative. This

alterna as the best.

The concrete would require the most due to the requirement for the booster

station. This was rated as the least favorable.

It has been assumed that an elevated tank would not require a booster station.
Operation and Maintenance would be similar to how the City currently operates.

c) Public Health and Safety

The No Action Alternative does not address the fire flow requirement around high
school.

Both storage alternatives enhance public health and safety by providing more fire
flow storage. These were rated equally better than No Action.

d) Environmental Impacts
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City of Hardin Water System
Preliminary Engineering Report

The No Action Alternative has no environmental impact. This was rated as the
best alternative.

The concrete tank with a booster station would require additional land that would
have a detrimental impact. In addition, the booster station would have an require
a continuous energy requirement. This was rated last.

The elevated water tank would require a significant land dedication. This was
rated as the second-best solution.

e) Public Input

No action was preferred due to the costs associated with this alternative.

The City of Hardin is going through a significant tewater Treatment upgrade.
To accomplish this, a significant wastewater increase was required. Current
sentiment within the City is to not create ificant capital improvement
for several years. For this reason, bot

5.3.3. Alternative Ranking

A qualitative summary of the water supply al

TABLE 5. .l

d criteria is provided in Table 5.1.2

_RITERIA AND RESULTS

-
L 2 ae <
= - =
% S E S 2B & 2
ALTERNATIVE I E 3 = W S Q =
S g = o 2 = E
ZoS = 3 2 < 2 =
O 3w (o = S )
w w o< > a
= o o <
WT-1' 1 1 1 3 1 1
WT-2 2 2 3 1 3 3
WT-3 3 2 2 1 2 3

The No Action Alternative was the preferred alternative, based on the above ranking. Both the
elevate tank and new concrete tank were rated equally.

5.4. PUMPING STATION ALTERNATIVES
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City of Hardin Water System
Preliminary Engineering Report

Due to the size and adequacy of the existing pumping station, no additional pumping stations
were considered.

5.5. DISTRIBUTION ALTERNATIVES

The no action alternative was screened out due to Health and Safety risks due to the inadequate
fire flows at the school with the current system. Although there is not adequate storage,
completing the loop will enhance the fire flow to the school and enhance public health and safety
at a reasonable cost. Furthermore, all of the AC pipe should eventually be replaced as they are
past their useful service life.
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6. PROPOSED PROJECT

For the proposed project for the Water Treatment Plant and Intake, see Appendix 1.

For the water distribution system, there is only one project which is to loop the water mains
around the High School This consists of installing approximately 1000 feet of water main and a
crossing of the highway.

6.1. PRELIMINARY PROJECT DESIGN
6.1.1. Distribution System

a). Description

This project consists of installing an 8” main at the end o
intersection of Miles Ave and N. Mitchell Ave. From this p
extend south across N. Mitchell Ave along Miles Ave, a
ends in front of the High School.

existing main located at the
nection the water main will
feet to a main that dead

In addition, a second 8” water main be constructed
the intersection of 6% Street and N. Te
intersection of N. Terry Ave and 4" Street

e east side of the high school, from
imately 750 lineal feet south the

The estimate cost of these extensig

b). Project

PER findings were presen
used to apply for gran
the proposed impro

on October 21, 2025, at a public hearing. The PER will be
P and RRGL. Table 6.1 shows the schedule summary for

6.1 - PROJECT SCHEDULE SUMMARY

. pae |
APPLY FOR FUNDING MAY 2028
GRANTS RESULTS APRIL 2029
RECEIVE FUNDING JULY 2029
BEGIN DESIGN PHASE AUG 2029
SUBMIT PLANS TO DEQ NOV 2029
DEQ APPROVAL JAN 2030
ADVERTISE AND BID PROJECT FEB 2030
CONSTRUCTION MAY 2030
FINAL WALK-THROUGH JULY 2030
CLOSE OUT AUGUST 2030
LOAN CLOSING AUGUST 2030
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City of Hardin Water System
Preliminary Engineering Report

WARRANTY PERIOD WALK THRU AUGUST 2031
6.2. PERMIT REQUIREMENTS
6.2.1. DEQ Requirements

Improvements to the distribution system will require MDEQ approval. Additionally, if there is
removal of AC pipe it will require a permit from MDEQ Asbestos Control Program.

6.2.2. MDT Permits

The crossing of N. Mitchell Ave will require an Occupancy Permit from the Montana Department
of Transportation.

6.2.3. SWPPP Permit

Depending on the size of the excavation required by th nt¥@etor, a Stormwater Pollution
Prevention Plan may be required.

6.2.4. Traffic Control

hts of Way amd in the proximity of a
ill be required and an integral part
ummer to minimize disrupt to school

Since the entire project is within existing MDJ and Cit
significant traffic generator in the High Schod i
of the project. Ideally construction will occu
year activities.

6.3. SUSTAINABILITY

Once the above improverfie de, the city will be able to operate the system more easily.
Two dead end mainsh\ inata@@ reducing the requirement to flush these mains on a
regular basis.

6.3.1. Water and En€

a). Water Efficiency

The new mains, water valves, and fire hydrants do not consume energy. The increase in fire flow
will benefit the safety of the residents and High School.

b). Water Conservation

Water consumption will decrease due to not having to blow out two dead end mains on a
regular basis.

c). Energy Efficiency

There is no reduction in energy costs.
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6.4. TOTAL PROJECT COST ESTIMATE (ENGINEERS OPINION OF

PROBABLE COST)
TABLE 6.1 -
RECOMMENDED ALTERNATIVE
cConstruction Costs
Description Est. QT | Unit | Unit Price Total
Mobilization/Demobilization 1 LS S 150,000.00 | S 150,000.00
Taxes, Bonds, and Insurance 1 LS S 75,000.00 | S 75,000.00
Traffic Control 1 LS S 25,000.00 | S 25,000.00
8" C-900 PVC Water Main 960 LF S S 115,200.00
10" X 8" Tee EA | S S 3,000.00
8" Cross S 4,000.00
8" X 6" Reducer S 15,000.00
8" Tee S 6,000.00
8" Gate Valve & Box 2,500.00 | $ 10,000.00
Fire Hydrant Assembly 10,000.00 | S 10,000.00
1" Water Service with Curb Stop 3,500.00 | $ 24,500.00
Connect to Existing Main 4,000.00 S 16,000.00
3" Asphalt 35.00 | S 22,400.00
1-1/2" Minus Crushed Base Course 50.00 S 12,500.00

488, 600

Total

Design Engineering | $ 45,000

Construction Engineering | S 50,000

20% Contingency | S 95,000

Subtotal Engineering and Contingency | $ 190,000

Administrative Costs

Activity Total

Legal and Administrative Costs | S 5000

Grant Administration | $ 15,000

Land/Easement Acquisition | $ 0

Audit | S 5000

Permit and Review Fees | S 2500

Subtotal Administrative Costs | S 27,500

Total Estimated Costs | $ 706,000

December 2025 Proposed Project 6-3



City of Hardin Water System
Preliminary Engineering Report

6.5. ANNUAL OPERATING BUDGET

The proposed project will have a minimal impact on the annual operating budget for the City of
Hardin. annual operating budget, including income, O&M costs, debt repayment, debt service
reserves, and short-lived assets, is discussed in the following sections.

6.5.1. Debt Repayments

The City is currently does not have any loans on the water system.

6.6. FUNDING STRATEGY

This section will discuss available funding sources and scenarios. A preferred funding scenario
and proposed implementation plan are also presented.

6.6.1. Funding Eligibility

Funding programs have different eligibility requi ents. Com ity income levels are
considered for most of the grant programs, eit imary qualifier or as a basis for
determining the level of financial responsibility the t must meet before they qualify for
grant funds. Community size and the curre for the use of public infrastructure
are also considered.

es to make the grant eligibility determination.
n established by the funding agencies as a

Median household income (MHI) i
Target monthly water and se
percentage of the median hou

6.6.2. Likely Fundig

of description of potential funding sources which are relevant
tion is not intended to cover all funding opportunities.

MCEP is a state funded grant program, which is administered by the Montana
Department of Commerce (MDOC). MCEP provides financial assistance to local
governments for infrastructure improvements. Grants can be obtained from MCEP
in amounts up to $500,000 if the projected user rates are less than 125% of the
target rate; up to $625,000 if projected user rates are between 125% and 150% of
the target rate; and up to $750,000 if the projected user rates are over 150% of the
target rate. MCEP grant recipients are required to match the grant dollar for dollar,
using other grants, loans, or cash contributions. There is also a limit of $20,000 per
household.

b). Renewable Resource Grant and Loan Program (RRGL)
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RRGL is a state program that is funded through interest accrued on the Resource
Indemnity Trust Fund and the sale of Coal Severance Tax Bonds and is administered
by the Department of Natural Resources and Conservation (DNRC). The primary
purpose of the RRGL program is to enhance Montana’s renewable resources. For
public facilities projects that conserve, manage, develop, or protect renewable
resources, grants up to $125,000 are available. There is no match required for RRGL
grants.

¢). Community Development Block Grant (CDBG)

CDBG is a federally funded program that is also administered by the MDOC. The
primary purpose of CDBG funds is to benefit low to moderate income (LMI) families
ality. An income survey may
ajor economic changes, or if a
centage. The City of Hardin

where they comprise at least 51 percent of the muni

be allowed in some circumstances such as rece
community is only slightly under the require

would be required to conduct an income ligible for CDBG funding.
According to the Target Rate Calc nd on the Montana
Department /commerce.mt.gov/Infrastructure-
Planning/Resources/Census-and-Target- website LMI percentage in Hardin is
50.0%. In order to qualify for | of 51% is required. A 25% match
is required for CDBG Public and
d).

RD provides fu es with less than 10,000 residents with a
preference for com es unders,500 residents. Grant eligibility and loan interest
rates are b pmmunity’s MHI and user rates. Long-term, low interest

e).

SRF provides low-interest loan funds for both water and wastewater projects
through the Drinking Water State Revolving Fund (DWSRF) and the Water Pollution
Control State Revolving Fund (WPCSRF). The current loan interest rate is 2.50% with
payment schedules not to exceed a 30-year period. A certain percentage of loan

State ReVolving Fund (SRF)

forgiveness may be available depending on the project and its effect on user rates.
6.6.3. Funding Strategy (and Phasing)

Phasing of individual projects based on priority recommendations of the City’s engineer and the
desires of the City Council, City staff, and the public will be necessary to successfully fund and
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construct all the elements of the preferred alternatives. The ability of the City to acquire funding
and raise rates will be critical to moving projects forward.

Hardin’s water rate will need to increase to meet the requirements of grant funds and, more
importantly, to meet coverage required to qualify for low interest loans. While public opinion has
strongly opposed increasing water rates due to the significant rate increase created by the
improvements to the wastewater treatment system.

Following adoption of this PER, implementation of the recommended alternative for water
system improvements will require the City and its engineering consultant and grant specialists to
take steps toward prioritizing funding, environmental review, final engineering design, and a
contractor procurement process.

a). Phasing Options

The replacement of all 90,000 lineal feet of AC wat ould be phased. The City is
currently preparing a Capital Improveme ioritize needed street
improvements. Areas where there is AC

\/

Utilizing the current capita preferred alternative, and without using any
grants, a loan repaymenigW gluser rates S 1.64 per EDU. Assuming the City
grants, this cost would be significantly less

b). Funding and Rates

will include developing @ inggStrategy consisting of grants and loans. Determining the need
for rate increases will be pa e overall funding strategy with assistance from the City.

Anticipating funding needs and planning for grant cycles is critical to moving projects forward.
MCEP and RRGL grants are due every other even year and are ranked by agency staff prior to
submittal for inclusion in the Governor’s budget. They are not awarded until the Montana
Legislature approves them, and the Governor awards them. Submitting projects for inclusion in
the Montana DEQ Intended Use Plan makes them eligible for SRF funding. That application can
be submitted any time utilizing information from this PER.

Upon securing funding, project start-up is expected to be a two-month process. Milestone
activities include completing Montana DEQ’s environmental assessment process. The
assessment must be completed and advertised for public comment early in the process. A Finding
of No Significant Impact (FONSI) is the agency’s official declarative document and must be
obtained before proceeding with design.
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Tasks anticipated to advance the project to construction include:
e Engineering site survey.

e Geotechnical investigation.

e Final design of improvements.

e Development of drawings, specifications, and bid documents which require approval from
MDEQ and funding agencies before advertising for bids.

e Bid advertisement, bid opening and recommendation of contractor to award project.

TABLE 6.2 - TIMELINE FOR PROJECT SCHEDULE

Timeframe \ Action

Month 1 Hire Engineer/Administrator Requires adherence to
procurement policy. May
ilize term contracted
engineer.
Month 2-3 Project startup and pre-desigi@etiviti
Month 4-12 Final design
Month 10-13
Month 12-15 2-month review
Month 16-17
Month 18-24 Timeframe depends on
project complexities
Month 21-25
Month 32-36
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7.0 CONCLUSIONS AND RECOMMENDATIONS

For conclusions and recommendations for the water treatment plant, see Appendix 1.

In general, the City of Hardin’s water system is in excellent condition. Although the age of the
system is past its design life, the City has done a good job of maintaining the system to make it
last.

Currently the unmetered water is over 25%, however it is not known where the unmetered water
is going. A leak study could be conducted to determine more specific locations of water loss.
However, since there is over 90,000 lineal feet of water main that is over 100 years old, well past
its useful life, we recommend developing a Capital Improvements Plan that systematically
replaces the water mains on a regular basis. After completi f the mains, the amount of
unmetered water can then be compared to determine if th change over time.

that is required. The existing tanks
ity and should be able to continue to

provide adequate service for the next 10 to ommend an analysis of the water
storage facilities every 5 years to ensure thi ge. For instance there may be a as
significant impact if a new Mental ere constructed in Hardin.

The one project that is propoged fion of water main around the High School to
increase fire flow around the 2 cost is approximately $700,000 and could be
funded through a smalld rates. It is important to note this is not an project that
needs to be comple W8hould be a priority for new water main installations.
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CHAPTER 1 EXECUTIVE SUMMARY

This evaluation of the City of Hardin’s drinking Water Treatment Plant (WTP) assesses the
existing conditions of the plant and is intended to provide recommendations for improvements of
facility components.

1.1 Recommended Implementation Plan

The table below summarizes each the recommended action taken, recommending timing, and the
estimates costs associated for the City of Hardin for the next 10-15 year planning period. More
detailed information on issues identified and suggested actions can be found in the respective
sections of Chapter 4-6.

Imorovement Tvpe Estimated mmended Trigger
P yp Cost i Point/Decision
Electrical Condition .
1 | Assessment (EXisting Study ear-term g:z;trs“ﬁapltal
WTP) g
2 | Filter Media Evaluation Study Near-term Starts_CapltaI
Planning
Add Backup Generators at After electrical Electrical
3 | WTP and Raw Water reliability warrants
study .
Intake investment
3 Failure of existing
4 | Replace Alum Feed System $84.000 As needed feeders
Sedimentation - Manual sludge
5 Improvements $663,000 | Mid-term removal burden
New Pretreatment at .
7 Site Improvement TBD Long-term Completion of 8.1
8 N_ew Water Plant Intake Long _Term TBD Long-term New WTP
Site Planning commitment
Process & Site Evaluation Initiation of WTP
8.1 (New WTP) Study $40,000 Near-term planning
. . Water quality
8.2 Lime _Softenmg_ Cost- Study $25,000 Near-term improvement
Benefit Analysis -
evaluation
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Financial

8.3 | Rate Impact Study Study $15,000 Near-term feasibility

assessment

Pilot Test New
Technologies

Completion of 8.1,

8.4 8.2, 8.3

Study $75,000 Near-term

1.2 Summary of WTP Component Conditions

Hardin WTP remains in excellent condition despite being in service for over 100 years. The
system faces no major deficiencies and in general is maintained to a high quality by experienced
operators. The plant can continue operating within DEQ guidekines and regulations without
major improvements; however, targeted upgrades would enh efficiency and reduce future
risk

The Hardin WTP currently does not have an onsite em
Despite a lack of regular upsets to the Hardin po
resiliency in an outage. Because the intake buildin
on separate campuses, a separate generator would be

water treatment plant building are
for each site.

The solids removal system inside the sedim
manually remove this sludge 1-2 times per ye
decreases as sediment builds up, puttimesaddit
that this system is replaced.

n-functional. Currently, operators
| capacity of the sedimentation basin
strain on the sand filters. It is recommended

n design standards. Without a turbidity sensor
nd filters, it is difficult to determine where most sediment
rsized, the sand filters do not appear to be overloaded.
rease, either from increased sediment load, increased WTP
ment conditions, it is recommended that an expanded
l. If a need for sedimentation expansion is identified and no
ampus, a new sedimentation system can be constructed on the

The sedimentation basin is un
between the sedimentatiga i
is removed. Despite tf
If filters run times
flow or another cha
sedimentation basin is i
space is available on the
intake property.

Detailed cost estimates for these improvements are included in the Appendix.

It is also recommended that further studies into the electrical system and sand filters is
conducted. While no deficiencies were identified in investigations for this preliminary
engineering report, deeper investigations will not only reveal what components are most likely to
fail but would provide a schedule of when improvements need to be made to avoid critical
failures.

P15003-2024-001 Page 2



Hardin Water Treatment Plant Preliminary Engineering Report

December 2025

Finally, alternative chemical systems are provided in chapter 4.11 that can modernize aging
equipment and address taste and odor issues.

1.3 Summary of Current and Future Regulatory Compliance

Hardin does not face any compliance issues with the quality of water produced. Sampling results
in 2023 and 2024 indicated relatively low Lead and Copper concentrations which were within
the current drinking water regulations.

The Fifth Unregulated Contaminant Monitoring Rule (UCMR-5) focused on sampling water
systems for PFAS compounds as well as Lithium. PFAS concentrations were found to be below
the Minimum Reporting Limit (MRL), meaning concentrations were too low to be accurately
measured and therefore could not be reported as valid data. Lithi#m concentrations were found
to be around 3 times higher than the health-based refergfil€e concentration. UCMR-5 is
investigating the health effects of lithium in drinking water ings will be presented at the
end of 2026. The determination for setting removal requi il several years away, with
compliance dates years after that determination is ma

Health Based Reference
Concentration

Contaminant Reported Concent

Lithium (ug/L) 2 10
All PFAS Compounds (29) Varies
UCMR-6 is set to begin aVi mpling in 2026. While compounds selected to be tested

have not yet been deg e City of Hardin should plan for increasefghboratory

testing costs starting

1.4 Summary of Wate

The City of Hardin has the water right to pump 3.58 cubic feet per second (CFS), or 1,600
gallons per minute from the Bighorn River year-round, with maximum volume limited to 1074
acre-feet per year. Hardin’s peak day demand, or the single highest daily water volume treated
throughout the year, is approximately 900,000 gallons. Hardin WTP could treat up to 2.31
million gallons per day within their water right if the plant were operational for 24 hours.

If Hardin saw an increase in water demand due to a spike in population, the yearly total water
volume limit would likely not be an issue. To accommodate daily water demands, the flowrate
limit will require the plant to run for a longer period each day as demand increases.
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See Chapter 4.8 for additional information.

CHAPTER 2 PROJECT INFORMATION

Stahly Engineering is the prime consultant for this Preliminary Engineer Report, focusing on
water storage and distribution. AE2S is a subconsultant focusing on water treatment. The Stahly
Engineering contact person for this project is Mr. Matt Smith, PE, PMP. Information for Stahly
and Mr. Smith is presented below:

Stahly Engineering
2223 Montana Ave Suite 201
Billings, MT, 59101

Matt Smith

PE, PMP

Stahly Engineering

Email: msmith@aeaeng.com
Work Telephone: (406) 601-4055

This Preliminary Engineering Report was developed
the report should be directed toward Davi son,
contact information for Mr. Carlson is prese

E2S. Questions about the contents of
perations Manager at AE2S. The

David Carlson, PE
Project Manager

3490 Gabel Rd suite 2
Billings MT 59102
Telephone: (406
Email: Davig

CHAPTER 3 PRO BACKGROUND AND DATA

3.1 Basis of Project

The objective of this Preliminary Engineering Report is to establish the need for a project to
address the existing water treatment plant conditions and constraints, water quality concerns and
anticipated water supply needs of the Hardin system. This report will evaluate the technical and
economic feasibility of the proposed project alternatives. Ultimately, a preferred alternative will
be recommended for State and Federal interest in participating in a cost shared project.
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3.1.1 Scope of Preliminary Engineering Report

Recommendations for improvements were made based on the Department of Environmental
Quality Circular 1: Standards for Water Works (DEQ 1) and The Ten States Recommended
Standards for Water Works. Each component of the water plant was evaluated for compliance
with these standards, both in the design of the system and the quality of water produced. These
recommendations were compiled into alternatives for consideration, along with additional
considerations for each alternative and additional improvements that can be made to the
treatment system.

3.2 Background of Existing System and Service Area

Figure 3.1: Site Map

The Hardin WTP was originally built in the early 1920s and has received several updates since,
most recently in 2012 when aging pumps were replaced and improvements were made that
allowed the filters to operate in compliance with DEQ regulations.

Water is sourced from the Big Horn River, approximately 1 mile east of the WTP building.
Roughly 37 miles upstream of the intake, the Yellowtail Dam provides significant sediment
reduction, flood mitigation and source water security.
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CHAPTER4 WATER TREATMENT PLANT EVALUATION

4.1 Treatment Process and Water Quality Overview

The Hardin Water Treatment Plant is a conventional surface water treatment plant that utilizes
coagulation, flocculation, sedimentation and dual media filtration. Below is an overview of these
treatment steps.

F Tre ent Process Overview

4.1.1 Raw Water Qualit

changes seasonally.

Hardin’s water is generally hard, with hardness typically measuring around 180 mg/L. Of the
roughly 1,400 service connections, the City regularly receives around 5 complaints per year in
regard to hard water or taste and odor complaints. Treatment options and considerations are
provided in chapter 4.11 below.

4.2 Raw Water Intake

The Hardin water system comprises two raw water intake structures. The original intake
structure, containing two pumps, is used today as a redundant backup in case of primary pump
failure or repair. The active intake structure contains two split case pumps. The pumping system

P15003-2024-001 Page 6



Hardin Water Treatment Plant Preliminary Engineering Report

December 2025

is capable of meeting winter and summer demands with the largest pump out of service. These

pumps displayed minimal vibrations during walkthrough and appear to be in good operating
condition.

The primary intake structure contains a passive submerged stainless steel slotted barrel screening
system that was recently upgraded in 2012. Based on information available, the screens appear to
be modern design, with appropriate slot openings to reduce debris and adequately allow aquatic
organism escape. The screening system is backwashed with an air burst system, which provides a
blast of pressurized air every 15 minutes and appears to be effective.

Based on the information to date, there has been no reporting of Zebra or Quagga mussel
infestations along the Big Horn River that would require raw water screening improvements. If
mussels become problematic, there are numerous technologies available such as replacement
screens with specialized Z-alloy copper screens, chemical feed s s or ion dosing systems.

4.3 Pretreatment System Evaluation

4.3.1 Rapid Mix

Polyaluminum Chloride (AF 60000) is do
building, where it is pumped through the ro
Operators have noted that this plug flow styl

benefits.
Once at the treatment plant si @
gfRapid V

just upstream of the rapid mixer.
remains operational, de %
the existing mixer faj

o ther ater pumping system in the intake
ile ofNPiping to the water treatment plant.

n provides additional floc formation

00 is dosed, along with a Cationic Polymer,
er meets all requirements of DEQ circular 1 and
3ed age. A backup mixer is stored on site in the event that

To operate within DEQ andards, the flowrate in the Hardin WTP must remain above a
minimum of approximate Jpm to keep the detention time under 30s. No deficiencies are
noted in this system.

4.3.2 Flocculation

The Flocculation basin is a 97 ft long horseshoe shaped basin with a cross-sectional area of 165
ft. This area allows for flow through velocities between 1.0 and 1.45 ft/min over the range of
flows experienced throughout the year, compliant with DEQ 1. The basin is equipped with two 2
HP vertical shaft flocculators that adequately agitate the water for floc formation.
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Generally, the flocculation basin is adequately sized and operates as intended. The greatest

concern with the flocculation basin is the lack of redundancy. With only one basin, any failure or
shutdown due to maintenance or repair causes the entire system to shut down.

The flocculation basin can support the treatment of up to 1850 gallons per minute (gpm) to
operate within DEQ design standards.

4.3.3 Sedimentation

The sedimentation basin is a rectangular basin, 157 ft long and 190 ft2 in cross sectional area.
These dimensions allow for a flow through velocity of 0.84 ft/min and a detention time of 3.1
hours at average flows.

Neither the velocity of water nor the total detention time
velocities can leave the water too turbulent to properly settle
basin does not allow enough time to settle sediment out o

ompliant with DEQ-1. High
ent, and the overall size of the

Despite the basin’s design standard deficiencies, the i ced does not appear to
be detrimental to the filters. This cannot be confir i a turbidimeter placed between the
sedimentation basin and filters, which currently not exist. The effectiveness of the
sedimentation basin is believed to be due tehth arge outlet weirs, allowing water to
slowly overflow out of the basin at a maximtii ra allons per day per ft (gpd/ft). It is
assumed that equivalent effective settling hasghee Wously established for the operations of

C » SIh is the lack of a sludge removal system. A
Trac-Vac® system was installed afaufd and was functional for about two weeks, according
to operators. Without thd dge builds to a substantial depth, significantly reducing

| takes place within the sedimentation basin vs. the filters. It
is known that the water i tly clean after the filters, but it is unclear how much strain is
being placed onto the filterS$hen built up sediment fills the sedimentation basin. If sludge
renders the sedimentation basin useless, filter run time will decline rapidly.

In order for the sedimentation basin to operate within DEQ design standards, it would need to
flow a maximum of 930 gpm.

4.4 Filtration System

The Hardin water plant utilizes 4 dual media filters, consisting of 1 ft of sand atop 1.5 ft of
anthracite. The filter media currently in place is at least 15 years old, according to operators at
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the plant. Each filter has a surface area of 178 ft?> and observes a loading rate of up to 3.36
gallons per minute per foot squared (gpm/ft?) at peak flows.

The design of the filter boxes allows for 2°-2” of freeboard, or the depth of water over the top of
the filter media during normal operation. The DEQ design guidelines recommend a minimum
freeboard is 3 feet, which cannot be accommodated without a massive retrofit of the treatment
building. This can affect backwash efficiency and effectiveness, as more freeboard allows filter
media to settle more before overflowing out of the wash water troughs.

Filter media was last replaced pre-2012, with anthracite periodically added in small lifts
(between %2 and %4”"), with the last lift added in 2022. Operators have not noticed significantly
reduced run times or finished water quality over the last 15 years.

The wash water troughs were observed to be slightly uneven, fl
than the other. While this is minor, it can have unpredictable ¢
has been assumed that because filter media loss is not o
backwash rate is not affecting media loss or becoming

ing more water over one end
ts on the loss of filter media. It
0 be increasing, this uneven

The useful life of the filter media is hard to predi i thorougl” media evaluation. It is
recommended that the City of Hardin pursues a dia Evaluation to determine when
media will need to be fully replaced for budgetary pur

4.5 Disinfection System

Gaseous chlorine is dosed into th eam at around 1.85 mg/L. Gas chlorine is fed
S ave been recently upgraded to include modern
safety requirements such as view Jas detectors, and weight scales.

Supervisor Control and Data Acquisition (SCADA)
s. Detention time in the Clearwell varies based on flowrate
inutes. The water plant receives a 2.5 log removal credit for
Giardia from filtration. fling factor of 0.6, the plant is required to provide a CT value
of 47 mg/L*mins through O#§tnfection. At a dose concentration of 1.85 mg/L, the plant can
produce an inactivation ratio of 3.12 in the winter and 2.16 in the summer.

but is generally betwee

4.6 High Service Pumping

The high service pumps that transfer water from the Clearwell to the distribution system were
replaced during the upgrades in 2012 and are in normal operating condition.

These pumps are in the basement of the water treatment plant and equipped with drain lines,
proper heating and ventilation and meet all applicable requirements of DEQ-1. The pumps
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appear to be in good operation condition. It is recommended that annual maintenance is
continued.

4.7 Electrical / 1&C

Hardin’s SCADA systems were last upgraded in 2012, with electrical distribution panels being
upgraded at that time as well. It is generally recommended to upgrade SCADA servers and PCs
every 5-8 years, although this is highly subjective to operator preference. The computers used for
plant operations are similar to a home PC or a smartphone, both of which have seen massive
technological advancements since 2012. If the underlying Programmable Logic Controllers
(PLCs) are not at the end of their service life, there is not an immediate need to replace the
system, although operators would notice improved functionality with an upgraded system.

s the lack of a backup power
er grid would force a plant
in fines whenever the plant

The most notable deficiency the Hardin WTP faces at prese

shutdown. Additionally, this is a violation from the DE
IS inspected.

4.7.1 Electrical Service Description

The electrical items discussed in this secti he c@nceptual design philosophy for the
electrical systems for the Hardin Water Tr > The items outlined in this section

include:

- Electric power service @a@@Pdistribution.

- Relevant codes ano

The utility provides three sef@iges to the two facilities that comprise the plant: the main building
and two to the intake buildings. Both facilities need a backup generator to meet DEQ compliance
requirements.

This section contains relevant information on dimensions, cost, and recommendations for the
facilities.

4.7.2 Applicable Codes and Standards
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e NFPA 70 — National Electric Code, 2023 Edition

« Montana Electrical Code

4.7.3 Existing Electrical Infrastructure

The existing Hardin Water Plant consists of two main facilities; the main building located on 4%
Street and Cheyenne Avenue and the intake building on the Bighorn River. These services are
fed power from local utility NorthWestern Energy.

e A 480/277V 3-phase service to the main building. (Meter number: 2000256112)

e A primary, newer 480/277V 3-phase service to the i
2000256111)

ake facility. (Meter number:

e A secondary and/or backup, older 480/277V
(Meter number: 2000206399)

rvice to the intake facility.

It is unclear as to the exact purpose of having twalServic
than the other and has a higher peak power draw:.

consolidate both buildings at the intake undeg@ne meter.

the intake facility. One is newer
onvenience, it might be feasible to

Due to the Hardin Water Plant being effective ] WO main facilities, each service would
require its own standby emergency gen most recent electrical upgrades made to the
pleted in 2012, consisting of raw water intake
upgrades and SCADA upgradeg i ion on the latter, see section 4.7.2.

VFD at 150 HP, a small mechanical mixer at 2 HP, and an
¥ at 0.85 KVA. As per bills from NorthWestern Energy, the

uninterruptible power st 3
2 building was 174.4 kW as given in October 2023.

maximum metered demand'

Intake Facility

This facility load is much smaller: only a single 20 HP intake pump started via VFD and a 10 HP
air compressor. This intake facility has two active meters: an older meter for the old intake (peak
power draw of 3 kW) and a newer meter for the newer intake (peak power draw of 27 kW). In
total, this is 30kW peak for the intake at one time.

As a part of these electrical improvements, it would be feasible to potentially modify this service
so that only one meter is needed for this section. Further discussion with NorthWestern Energy
and the client will be necessary to determine if this upgrade is feasible at this time.
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4.7.4 Preliminary Generator Sizing

In order to size the generators, two web-based tools were used: Caterpillar SpecSizer and
Cummins GenSize 2.0. Both gave comparable results for both buildings. Based on their results, a
generator was selected that would fit each building’s electrical needs.

Hardin Water Plant Building

- The selected model is a Cummins DQDAB, with a rating of 250 kW or 312.5
kVA at a 0.8 power factor. This generator would have dimensions of 119” L x
50” W x 64” H.

Intake Facility

- The selected model is a Cummins C50D6, with a
0.8 power factor. This generator would have
73.5” H.

g of 45 kW or 56.25 kVA at
nsions of 107.5” L x 43” W X

h Requiréments

As a part of the installation of a backup generator g a transfer switch to both facilities
er when necessary. While both a
e, an automatic switch would not
anual switch, so an automatic transfer

manual or an automatic switch would work
require around-the-clock monitoring a

manual transfer switch (MTYS) i3 ion if the client sees it is a better fit for either
facility.

- For tf g, the recommended model would be an ASCO series 300
open-tra rated at 800A 4P with a NEMA 3R enclosure.

Intake Building

- For the intake building, the recommended model would be an ASCO series 300
open-transition ATS, rated at 600A 3P with a NEMA 3R enclosure.

Both ATS models could be installed outdoors or indoors at either facility.

In addition to a generator or ATS, it would also be useful to consolidate the service at the intake
facility to one meter from two. As a part of this upgrade, it would also be of use to upgrade the
meters at both the intake facility and the main building if the utility or the client sees fit.

4.7.6 Generator Enclosure and Fuel Details
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Both generators at their respective site would be outdoor, skin-tight enclosed generators. Both
generators would be diesel fuel.

4.7.74.6.3 Instrumentation and Controls (1&C)

The Hardin Water Plant main building, as a part of the general improvements made in 2012,
included a series of SCADA and 1&C upgrades that consist of a series of control panels built in
2012 by In Control, Inc.

The current control system consists of the following components:

- The VFDs for the backwash pumps
- The VFD for the high-service pump
- A power monitor panel

- Avvalve control panel

- Filter console UPS cabinet
- Supervisory control panel
- RTU control panel

- Tank level transmitter RTU panel

As the extent of the electrical improyes ctly the generator and not any pump or other

fficient for continued use. However, the plant
nsfer switch and generator would require the

Generator low fu€
- Generator breaker trip.

- Generator shutdown alarm.

- Generator battery charger fault.
- Generator running.

- Generator in auto and/or remote.

All of these signals need to be added to the SCADA systems for both the building and intake
facility. If these changes cannot fit on the existing systems as it is, it would be necessary to add a
digital input (DI) card to fit these signals.
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Furthermore, if the plant receives improved pumps or panelboards in the future, it would be

necessary to upgrade the VFDs or control panels alongside accounting for their new alarms and
signals.

4.8 \Water Production and Capacity

The Hardin Water Plant produces anywhere from 500,000 gallons per day in the winter to
900,000 gallons per day in the summer.

The city’s water right allows for up to 3.58 CFS (2.31 million gallons per day) year-round, with a
yearly volume limit of 1074 acre feet. This yearly volume limit will be achieved at an average
day demand of 960,000 gallons.

While water demands generally increase at a lower rate th
assume water demand grows at this same rate, estimated t

opulation, its conservative to
% increase year over year in

treats the maximum flowrate allowed by the water ri

than its typical 8 hours to meet increased demands. te limit alo means that increasing
plant flowrate capacity is not available.

4.9 Chemical Feed System

Generally, the chemical feed and
the dry alum feeder is beyond ig
Chloride (AF 60000) is dosed
Cationic Polymer (Aqua Hawk Jry"Alum (Aluminum Sulphate).

s in the plant are in good condition although
cle. As noted in section 4.2.1, Polyaluminum

4.10 Alum

The age of the dry Alu s a concern. Despite being used only during periods of high
turbidity, typically in July aq@BAugust, they are among the oldest equipment in the plant. There
are two dry Alum feeders, so the plant can continue to dose Alum as needed in the event of a
failure of a single feeder. Companies such as Scaletron offer direct replacement feeders for the
Wallace and Tiernan feeders currently in the Hardin WTP. Quotes received in November 2025
price these dry chemical feeder systems roughly $42,000 each, or $84,000 for two feeders, not
including optional upgrades, delivery or installation.

If replacement of this equipment was desired, the water plant could also switch to dose Alum in
liquid form. Based on typical liquid Alum solution concentrations and dose data from 2024, the
plant could expect to use approximately 410 gallons per month, or 830 gallons per year, to
achieve the same Alum dose currently fed as a dry powder. The wet chemical feed system could
be a peristaltic pump drawing from a chemical storage tote, similar to how Polyaluminum
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Chloride is dosed in the intake building. For the size and scale of this system, a wet system has
no operational disadvantages compared to dry fed systems.

In terms of costs, generally dry Alum is significantly cheaper than Alum purchased in liquid
form. However, a liquid Alum feed system would require significantly lower capital investment
compared to replacing the dry feeder, and the WTP uses are very small amount annually that
likely would not warrant the need for a dry feeder. Therefore, when the time comes for
replacement, a wet feed system is recommended.

Despite the dry Alum feeders and rapid mixer potentially nearing the end of their useful life,
backup equipment is stored on site should something fail. Because of this, operations can
continue normally until a unit requires replacement, at which point the backup can be installed
and a replacement can be ordered.

4.10.1 Chlorination Systems

Chlorine is dosed from gas cylinders just before entes
discussed further in chapter 4.5 above and function

the Clea . This dosing system is

Operators should continue current maintenance pra
needed.

and that equipment is replaced as

4.11 Comparison of Finished ty with Existing Requlations

or the City, no water quality violations have
onitoring its lead and copper concentrations in

been observed. The City has beg ay
] no violations reported in the last 18 years.

the distribution system sig

As described earlier, the ¢ of Hardin receives occasional water complaints, some being
seasonal related to taste and ddor, others being related to source water hardness. A summary of
these concerns and considerations for solutions is discussed below:

4.12.1 Hard Water Complaints

As mentioned above, the Hardin water system source water is generally considered hard and the
water treatment plant does not provide any treatment to reduce hardness, which is shown in its
finished water with a hardness around 180 mg/L. Of this size and scale of system, the two
primary treatment technologies used are reverse osmosis and lime softening systems.
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Reverse osmosis is technology that forces water through a semi-permeable membrane to separate

dissolved minerals such as salt and calcium carbonate, which creates a finished water stream and

a brine waste stream that requires treatment. Of the size and scale of the Hardin WTP, the brine

waste stream would be considerable and would likely be a costly treatment requirement.
However, a more detailed evaluation of this technology could be considered in the future.

Lime softening works by raising the pH of water within the plant, allowing bicarbonate
(hardness) to precipitate out of solution and settle out in the treatment process. After the hardness
has been removed, the water pH is lowered to finish water quality goals before distribution. This
would require the addition of a solids contact unit to dose, flocculate and settle precipitated
minerals as well as a recarbonation process to adjust the pH to finished water quality goals.

To demonstrate an order of magnitude cost, the construction of lime softening system are
generally around $1-$2 per gallon per day of design treatment c ity to add to the planning of
a new water treatment plant.

Besides better tasting water, softened water can incre life of water heaters and
piping by reducing scale buildup. The community,
softened water justify the associated costs and po increases. AE2S benchmarking of
community water rates across the region found tha
higher water rates on average.

4.12.2 Taste and Odor Complaints

residents have reported strong domissuce in the summer. Blue-green algal blooms have
historically been reported in the Bigh

amount of these chemicals, S#ICh as a 55-gallon drum of Sodium Permanganate or a pallet of
PAC, and dosing into the rapid mixer when taste and odor issues are reported. A 55-gallon drum
of Sodium Permanganate currently costs approximately $1,300 and would require a peristaltic
pump to dose. PAC costs approximately $52 for an equivalent 55 gallons, although it would be
delivered as a powder and would need to be adequately mixed into a slurry through a process
similar to that of the existing volumetric screw feeders.

Dose rates would be determined through pilot testing. While dose can also be determined
through jar testing, taste and odor issues are often subjective and can be costly to quantify in a
lab. At a typical PAC dose rate of 10 mg/L, the WTP could expect to spend $240 per million
gallons of water treated to significantly reduce the concentration of key containments such as
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geosmin, which is a compound produced by algae often associated with taste and odor issues. At

a typical Sodium Permanganate dose rate of 1 mg/L, the WTP could expect to spend $100 per

million gallons of water treated. Although the dose rates given here are typical for water

treatment plants treating for high organic matter, actual dosage may vary by up to +- 5 times the
concentrations given.

Chemical quotes were received October 2025 and are subject to change with market conditions.

4.13 Future Regulation Considerations

Important upcoming regulation changes include Lead and Copper Rule Revisions, PFAS, PFOA
and PFOS.

In addition to these updates to existing regulations, the Enviro
conducts monitoring of unregulated contaminants in four-y

ntal Protection Agency (EPA)
es. The current cycle ends in

the country. The goal of the Unregulated Contaminan UCMR) is to determine
whether monitored contaminants should be regul monitoring under the
current cycle (UCMRY5) is still taking place and up latory information has not yet been
released, PWSs should be aware that new and more s ent regulations could come into effect
from these analyses. These new regulation8Silfipi d, would not come into effect for
years and the date to comply with said regtile llow years behind that. For these

reasons, updated treatment technologie S @a necessity at this time.

@‘ 6. 1ave not yet been determined, another round of

PWS. While the compounds té
sampling from the Hardin WTP W required by the EPA.

CHAPTER S5 SYSTEM IMPROVEMENTS CONSIDERATIONS,
COST ESTIMATES, AND RECOMMENDATIONS

Based on the engineering evaluation of the current conditions of the water treatment plant,
considerations of possible improvements requested by the City of Hardin, an evaluation of each
improvement was prepared and summarized below. These alternatives were reviewed with the
City Council, presented at the Public Meeting, and were reviewed with the Public Works
Director.

As noted in chapter 4 above, the Hardin Water Treatment Plant faces no current water quality
violations or has a significant treatment deficiency in its system. All equipment visually observed
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appears to be in effective operating condition and is always monitored by highly competent

operators during operation. The 2024 DEQ Sanitary Survey states that all reporting and record
keeping are up to date and compliant with current regulations.

Therefore, it would be a reasonable approach to continue maintaining and operate equipment
without any major improvements. However, there are several next level evaluations that are
strongly recommended to be conducted that will improve operating conditions, add system
resiliency and support the long-term budgeting, planning and future phasing of the Hardin water
system.

As part of this engineering evaluation, it’s important to note that any total estimated project and
O&M costs are based on preliminary engineering data, equipment drawings and graphics from
manufacturers, engineering and operator experience, recent bid tabulations for projects of similar
scope, input from area contractors and material suppliers, and lit review from text.

5.1 Study 1: Electrical Condition Assessment

1. Improvement Description:

The Electrical Condition Assessment will ¢
existing electrical systems at the Kardin
distribution, motor control centers, ct g
associated electrical infrastructure.
identify deficiencies and co iangefiSsues, evaluate remaining useful Ilfe of major

a comprehensive evaluation of the
Treatment Plant, including power
dby power provisions Wiring, and

e an estimate of the useful life remaining for all electrical
components of 1l as an estimate of when each component will need to be
replaced and what dfCost. This will allow operators and city planners to prepare for
these necessary and Often costly improvements and determine if and when the time is
right to start investing in a new WTP.

3. Total Opinion of Probable Cost:
$25,000
4. Recommendation:

It is recommended that the City of Hardin plan an electrical condition assessment in its
next reasonable budget cycle.
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5.2 Study 2: Filter Media Evaluation

1.

5.3 Improvement 1:

Improvement Description:

A filter media evaluation involves observation of physical characteristics of the filtration
system and of filter media sampled from a WTP bed. Filter media characteristics
evaluated include uniformity coefficient and effective size, turbidity and mudball data,
carbonate precipitation and sludge retention profiles. Filtration system evaluation
includes an in-depth analysis of components like backwash troughs, valves and actuators,
instrumentation, structural integrity and underdrain integrity. Also evaluated are data and
trends in filter run times, filtration rates and the backwash process.

Pros/cons considerations

of replacing all filter media
gistics can require significant
enditure. These two factors

Based on recent projects across Montana, the material ¢
would be approximately $250,000. The replacemen
planning and preparation, as well as can be a large
can compound the planning process for any city.

critical rstanding on how the
ackwash process, and developing

The benefit of this media evaluation is to
filter media has worn with use since, opti
a hard timeline to prepare for filter media repl
Total Opinion of Probable Cost:

$25,000 (Study)
$250,000 (Filter Media
Recommendation:

It is recommendeddiig ty of Hardin conduct a filter media evaluation as part of its
next feasible b

1.

Improvement Descrip

Install backup power generators at the intake and main WTP sites. Improvement involves
installing generators, Automatic Transfer Switches (ATS), cabling and integration into
SCADA system.

Pros/Cons considerations

This improvement will add resiliency to the Hardin water treatment system, allowing it to
remain operational in the event of a disaster or prolonged power outage that otherwise
would result in a lack of drinking water supply. Adding generators to both sites will have
a cost implication as described in the Alternative #1 cost estimate in the Appendix. In
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addition to this, both generators will need to be operated periodically to ensure
functionality and will require fuel if used regularly.
3. Total Opinion of Probable Cost:
$870,000

4. Recommendation:

It is recommended that this improvement is included in the next TSEP grant funding
application or pursued when electrical reliability warrants backup power generation.

5.4 Improvement 2: Replace Dry Alum Feeders

gins to fail, the feed system
00 purchase of two new dry
Itic pumps and the chemical

It is recommended that once one of the existing dry alum feede
is replaced with a liquid dosing system. This avoids the
chemical feed systems, as a liquid feed system only requir.
tote delivered to the plant.

5.5 Improvement 3: Sedimentation Syste vements

5.5.1 Existing Sludge Removal Equipme

1. Improvement Description:
Retrofit a new sludge 4 '
new effluent piping con it

small SCADA upgiae

tem iNt® the existing sedimentation basin, including
rer manhole just outside the basin, as well as a

cleanings and requ nanual labor by operators. The Trac-Vac system currently in
place has been taken out of operation for consistently causing issues and is no longer
being serviced by the manufacturer. With this existing sludge removal device out of
service, sediment builds in the basin above designed levels, reducing the cross-sectional
area of the basin and reducing settling effectiveness.

A replaced sludge removal system would eliminate this decrease in efficiency and reduce
the workload of operators. Meurer Research Institute (MRI) makes an industry standard
Hoseless Cable Vac™ Sludge Collection system that has been installed in countless
sedimentation basins with little to no issues. This product was used in cost estimating, as
shown in the appendix.
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3. Total Opinion of Probable Cost:

$663,000
4. Recommendation:

It is recommended that this improvement is made in the event that operators cannot
effectively keep up with sludge removal and ineffective sedimentation causes significant
operational impacts.

5.5.2 Sedimentation Basin Expansion

As discussed in section 4.3.3, the sedimentation basin is roughly half the size used by modern
design standards. Additional settling time would improve the water quality and overall water
plant efficiency. These improvements can be lower turbidity, | r filter runs times, extended
media life, as well as longer detention times to support and odor causing compound
removal. There are a few alternatives to achieve additio ntation capacity, which are
summarized below:

Alternative 1 — Expand Pretreatment at WTP si

1. Improvement Description:

This would require extending the ex
Because of structural concerns with ré
be core drilled into the existig@idasin

of this concept is shown ig

don basin roughly 75’ to the north.
vall of an existing basin, holes would
and connected to a separate basin. An example
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Figure 5.1: ed reatment at WTP Site

Pros/Cons Considerati

increase settling capacity and improvement water quality
s. Not only would this improvement take away valuable

While this improvement
to filters, it has 3

larger cross sectione 2 to allow for more effective settling but this has no impact on

the existing basin.
Total Opinion of Probable Cost:
$2,379,000

Alternative 2 — New Pretreatment at Intake site:

1.

Improvement description:

Install a new facility at the pretreatment site complete with new chemical dosing, rapid
mix, flocculation, coagulation and sedimentation equipment. An idea of this concept is
shown in the figure below.

P15003-2024-001 Page 22



Hardin Water Treatment Plant Preliminary Engineering Report
December 2025

Figure 5.2: Footprint of new Pretre ystem at Intake Site

2. Pros/Cons Considerations:

This new facility would
system, eliminating the

ndle the full pretreatment needs of the water
atment system at the main WTP. This new
educing strain on the filters while efficiently

Another ben rnative is that it can be phased into Improvement #4, the

1 . All piping, pumping facilities, instrumentation, etc. can be
configured in a V Y easily accommodate expansion to include the remaining
components of a fully®functional WTP. As this proposed site is located on existing city
owned land close to the intake building, the main raw water pumping facility can be
incorporated into this facility, reducing flood hazard and the number of assets the City
needs to manage.

Any new construction on this site would require a flood study to determine the risk and
the improvements required to adequately mitigate said risks. Additionally, this facility
would require separate chemical storage and dosing, pumping capacity to convey water
to the main WTP and a drain line to the lagoons on the north end of the property,
although these would fit well into alternative #5. Operators would also be required to
manage two separate facilities while both are in use.
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Total Opinion of Probable Cost:

$7,643,000
Alternatives Analysis:

The appropriate alternative will be determined by factors such as land availability at the
existing WTP site, differential cost considerations and potential for the construction of a
new WTP. In the event that the existing sedimentation system operations are
operationally burdensome, one of these two alternatives should be selected to allow
proper settling time prior to filtration. A new pretreatment system at the intake site can
continue to utilize existing sand filters, pump stations, etc. within the existing WTP, but
would also support the development of a new WTP should prove to be the most cost
effective and beneficial solution.

Recommendation:

It is recommended that any major capital im
sedimentation process be considered at the intake si

ents made to expand the

1.

Improvement Description:

The existing WTP is ultimately tec
major capital improvements to adequa
At some point, it will be aNci
water treatment plant. Gj
to construction, the Ci
planning effort.

imited, which ultimately requires
he community needs into the future.
ound to invest those capital dollars into a new
efforts that would need to be performed prior
d a road map for how and when to start this

major undert years for successful implementation. There are many aspects
such as capacity, location, treatment capacity, long term

For the purposes of this evaluation, it was considered constructing a new water treatment
plant near the intake site. This location was picked for this report given the land
availability, consolidation of infrastructure, and the connectivity of the recently improved
wastewater treatment plant. In addition, this site would support a phased approach, which
would be a new plant to be constructed and commissioned prior to the demolition of any
existing infrastructure.

There are several steps can be taken that the City can undertake before the decision is
made to build a new water treatment plant that will substantially assist the future
planning, design and construction. A few initial steps that are recommended to be
completed at this stage in concept planning:
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e Process and site evaluation. This step involves engineering evaluation of possible
treatment technologies to use to best suit staffing needs, future regulations, raw water
quality and desired finished water quality. This evaluation usually develops a
recommended treatment technology. Also involved is site selection and land
planning, which evaluates spaces available with considerations for expandability,
drought and flooding resiliency, residuals handling, and many other factors.
Treatment technologies and land are the primary cost drivers in determining the cost
of a new water treatment plant, which is critical to support future planning
considerations.

e Lime softening cost-benefit analysis. This step would involve evaluation of costs.
benefits for addition of a softening technology treatment step to improve water
quality. This evaluation would consider costs to implement such an improvement in
comparison to the detriments caused by current Mfater hardness, to the water
distribution system, in home appliances life imp and consumer satisfaction. In
most communities, the decision to soften water, e this evaluation provides the
key information for supporting the fiscal i i
level.

e Rate impact study. This step would
anticipated water rate changes associate
evaluation would include the est
expected operations and maint

include the cost savings by

rm the city and residents of the
the new water treatment plant. This
osts, debt service requirements, and

d for operators to gain experience running a new system.
set up anywhere with access to raw water and larger
components s occulation and sedimentation can often be accommodated for

outdoors.
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2. Pros/cons considerations

There are several considerations as part of the planning process for a new water treatment
plant, a summary of these is below:
e Recommended Planning Steps/Studies

o Pros

= Gains critical cost information to support the future financial planning
for a new water treatment plant.

Identifies the water treatment technology that will meet the needs for
the Hardin Community

Verifies treatment technology perfgtrmance to support future
operations and maintenance planning

Identifies and confirms site suitahi

Site suitability determines
timeline for improvements

Even should the City
always support the City’s a
the community.

permitti equirements along with

implementation, these efforts will
to plan for the future water needs of

d with evaluations that become obsolete.

ater treatment plant long term, some considerations of a
shown below:

Qandability that could better support compliance with future
regulation in a more cost effectively manner.

= Lowering operations and maintenance requirements with more
efficient technologies and improved residual handling capabilities

Expandability supports economic development for more cost
effectively supporting a water intensive industry.

Avoids potential sunk costs of future capital improvements of the
existing water treatment plant. Figure 5.2 above demonstrates the
financial benefits of investing capital dollars into a new facility instead
of investing them in the existing facility:
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Figure 5.2 Sunk Cost of Maintaining Existi TP ys. Investigent in New WTP

o Cons

that require careful rate structure to minimize

= Extensive Capital
impacts

It is recomme
soon as is finan
timeline.

din begins the planning efforts in regard to a new WTP as
ible in its capital expenditure plan. See Chapter 6 for the

5.7 Summary of Improvement Recommendations

Below is a summary of the evaluated System Improvements Considerations, Cost Estimates, and
Recommendations.

Study Pros Cost
1 | Electrical Condition Determine cost estimate and | $30,000
timeline for required
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Assessment improvements
2 | Filter Media Evaluation Determine cost estimate and | $25,000
timeline for required
improvements
Improvement Pros Cost
1 | Add Backup Generators at | Increased Resiliency $870,000
WTP and Raw Water Intake | Aligns systems infrastructure
with DEQ Circular 1
guidelines
2 | Replace Alum Feed System | Maintain system $3,000 -
functionality $84,000
3 | Sedimentation System $663,000
Improvements
4 | Expand Pretreatment at $2,379,000
Plant Site
5 | New Pretreatment at L8 ect on Existing Site $7,643,000
Site
d Settling
eness
6 | New W, Long term infrastructure See
planning Chapter 6
Water Quality Improvements
Lower Operations and
Maintenance costs through
efficiency improvements

CHAPTER 6 RECOMMENDED IMPLEMENTATION PLAN

This chapter presents the recommended implementation plan for improvements to Hardin WTP
and associated facilities. The recommendations are based on the evaluations summarized in

P15003-2024-001

Page 28



Hardin Water Treatment Plant Preliminary Engineering Report
December 2025
previous chapters and are intended to guide the City in prioritizing studies, capital
improvements, and long-term planning actions.

The implementation plan is structured to address near-term operational reliability needs at the
existing WTP while helping avoid major sunk capital investments as the City advances toward
considering the development of a new water treatment facility. The recommendations focus on
understanding system risks, improving reliability where justified, and completing targeted
planning tasks that inform future decision-making.

Near-term actions focus on studies and planning tasks that can be completed without committing
the City to major capital construction. These actions include evaluation of the electrical condition
of the existing WTP, filter media performance, treatment process options, and potential rate
impacts. Completion of these tasks will provide the City with imprgved understanding of system
risks, capital needs, and financial feasibility, and will inform decifons regarding both interim
improvements and long-term replacement of the WTP.

burden and maintain system reliability, such as sedi ovements and

replacement of aging chemical feed equipment as
Long-term improvements are associated wi
intake facilities. These improvements are rec
and predesign tasks and upon formal commit

Based on this information, a recg

below:
Improvement Estimated | Recommended Trigger Point/Decision
P Cost Timing 99
Electrical Condition
1 | Assessment (Existing $30,000 Near-term Starts Capital Planning
WTP)
2 | Filter Media Evaluation Study $25,000 Near-term Starts Capital Planning
Add Backup Generators at . . . -
3 | WTP and Raw Water Capital $870.000 After electrical EIectrlcal_ reliability
Improvement study warrants investment
Intake
Replace Alum Feed Capital $3,000 — . .
4 System Improvement | $84,000 As needed Failure of existing feeders
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5 Sedimentation System Capital $663,000 | Mid-term Manual sludge removal
Improvements Improvement burden
7 New Pre_treatment at Capital TBD Long-term Completion of 8.1
Intake Site Improvement
New Water Plant Intake Long Term .
8 Site Planning TBD Long-term New WTP commitment
Process & Site Evaluation o .
8.1 (New WTP) Study $40,000 Near-term Initiation of WTP planning
8.2 Lime _Softenlng_ Cost- Study $25.000 Near-term Water quallty improvement
Benefit Analysis evaluation
8.3 | Rate Impact Study Study $15,000 | Ne Financial feasibility
assessment
8.4 Pilot Test l_\lew Study $75,000 ear-term ompletion of 8.1, 8.2, 8.3
Technologies

CHAPTER 7 FUNDING CON

Several grant and loan programs exi
tables below summarize available

Available Grant Progra

nicipalities with infrastructure projects. The
ude pertinent information.

Name Application Information Required
Window
FEMA Hazard Mitigation o grant Year Round, PER and Environmental

Grant Program (HMGP)

% local

Dependent on
Disaster Declaration

Review

Montana Coal

50% grant, 50% local,

Accepted in Spring

PER and Environmental

Endowment Program up to $750,000 2026 Review
Community Development 75% grant Closes November PER and Environmental
Block Grant (CDBG) 25% local 10" Annually Review. Hardin is not

currently eligible, need to
conduct income survey.
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Available Loan Programs
Name Max Loan Amount Interest Rate Term
NRWA Rural Water $200,000 Currently 3.125% Up to 10 years
INTERCAP Loan Program - Currently 5% Up to 15 years
Drinking Water SRF - 2.5% Varies, 20-40 years

Q&
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Hardin WTP PER
Improvement #1: New WTP Generators at Intake and Treatment sites

Budgetary Preliminary Estimate of Costs

12/2025

UNIT EXTENDED
No. Item QUANTITY  UNIT COST COST
A. General Conditions
1.0 General Conditions
A. 1 Insurance, Bonds, Mobilization, Travel, Subsistence, Etc. 1 LS $ 50,400.00 $ 50,400
B. Process
1.0 Division 40 - Process
A. Process Improvements
1 Generator Set 1 ea. $208,000 $236,800
2 Concrete Pad / Rigging 1 ea. $20,000 $20,000
3 Fuel/Tank 1 ea. $6,500 $6,500
4 Trenching / Backfill / Restoration 1 ea. $18,000 $18,000
Subtotal Process $ 281,300
C. Electrical
1.0 Electrical Improvements
A. 1 Service-Entrance ATS (Main Breaker) 1 ea. $47,000 $47,000
2 Raceway & Cable 1 ea. $29,500 $29,500
3 Installation Labor (Electrical & Contr 1 ea. $67,000 $67,000
4 Startup / Load Test 1 ea. $12,000 $12,000
5 Grounding and Bonding 1 ea. $17,000 $17,000
6 Existing Facility Demo/ Modifications 1 ea. $20,000 $20,000
7 SCADA Integration 1 ea. $30,000 $30,000
Subtotal Electri $ 222,500
SUBTOTAL CONSTRUCTION COSTS $ 554,200
Contingencies (Market Cg ns, €' 5% 1 LS $ 125,950.00 $ 125,950
TOTAL CONSTRUCTION COSTS $ 680,000
1.0 Non-Construction Costs
A. 1 Administration/Legal/Permitting 5 % $ 34,000.00 $ 34,000.00
2 Floodplain Analysis 1 ea. $ 20,000.00 $ 20,000.00
3 Engineering Design/Construction Administration 20 % $ 136,000.00 $ 136,000.00
SUBTOTAL NON-CONSTRUCTION COSTS $ 190,000
TOTAL OPINION OF PROBABLE PROJECT COSTS $ 870,000



Hardin WTP PER 12/2025
Improvement #2: Replace Pretreatment Sludge Removal System

Budgetary Preliminary Estimate of Costs

UNIT EXTENDED
No. Item QUANTITY  UNIT COST COST
1.0 General Conditions
A. 1 Insurance, Bonds, Mobilization, Travel, Subsistence, Etc. 1 LS $ 38,500.00 $ 38,500

1.0 Division 40 - Process

A. Process Improvements

1 MRI Sludge Package 1 ea. $ 275,080.00 $ 275,080
2 Sewer Pipe (4"-6") 40 L.F. $ 100.00 $ 4,000
3 Connection to Manhole ea. $ 15,000.00 $ 15,000
4 Excavation cY $ 20.00 $ 2,140
5 Remove Trac-Vac System 1 ea. $ 10,000.00 $ 10,000
6 Core Drill Existing Basin ea. $ 15,000.00 $ 15,000

Subtotal Process $ 321,220

1.0 Improvements
A. 1 Electrical Systems
Subtotal Electrical

20 % $ 321,220.00 $ 64,244

105,991.00

Contingencies (Market Conditions, Unkno 105,991

Non-Construction Costs
A. 1 i i itting 5 % $ 26,500.00 $ 26,500.00

2 i i uction Administration 20 % $ 106,000.00 $  106,000.00
132,500




Hardin WTP PER 12/2025
Improvement #3: Expanded Pretreatment Basin at WTP Site

Budgetary Preliminary Estimate of Costs

UNIT EXTENDED
No. Item QUANTITY  UNIT COST COST
1.0 General Conditions
A. 1 Insurance, Bonds, Mobilization, Travel, Subsistence, Etc. 1 LS $ 138,400.00 $ 138,400
1.0 Improvements
A. 1 Soil Excavation 390 cY $ 14.00 $ 5,460
Subtotal Civil/Site $ 5,460

1.0 Improvements

A. Improvements
1 Concrete Roof Slab (12") 1 CcY $ 1,800.00 $  194,400.00
2 Concrete Slab (24") 217 cYy $ 1,100.00 $ 238,700.00
3 Concrete Walls (18") 165 $ 1,500.00 $ 247,500.00
Subtotal Structural $ 680,600

1.0 Division 40 - Process

A. Process Improvements
1 MRI Sludge Package 1 ea. $ 550,160.00 $ 550,160
2 Sewer Pipe (4"-6") 110 Lf. $ 150.00 $ 16,500
3 Connect to Existing Mk 1 ea. $ 15,000.00 $ 15,000
Subtotal Process $ 581,660

1.0 Improvements
A. 1 20 % $ 581,660.00 $ 116,332

116,332

Contingencies (Market Conditions, Unknowns, etc.) 25% 1 LS $ 380,613.00 $ 380,613

1.0 Non-Construction Costs

A. 1 Administration/Legal/Permitting 5 % $ 95,150.00 $ 95,150.00
2 Engineering Design/Construction Administration 20 % $ 380,600.00 $  380,600.00
SUBTOTAL NON-CONSTRUCTION COSTS $ 475,750



Hardin WTP PER 12/2025
Improvement #4: New Sedimentation Basin at Intake Site

Budgetary Preliminary Estimate of Costs
UNIT EXTENDED
No. Item QUANTITY  UNIT COST COST

1.0 General Conditions
A. 1 Insurance, Bonds, Mobilization, Travel, Subsistence, Etc. 1 LS $ 454,400.00 $ 454,400

1.0 Improvements

A. 1 Site Clearing 1 LS $ 5,000.00 $ 5,000
2 Site Grading 1 LS $ 50,000.00 $ 50,000

3 SWPP 1 LS $ 5,000.00 $ 5,000

4 Yard Piping & Connections 1 LS $ 45,000.00 $ 45,000

5 Soil Excavation 611 cY $ 14.00 $ 8,554

Subtotal Civil/Site $ 113,554

1.0 Improvements

A. Improvements
2 Architectural Precast Building, Roofing, & Accessories 5000 $ 140.00 $  700,000.00
3 Concrete Slab 24 in Thick 382 $ 1,100.00 $  420,200.00
4 Concrete Walls 18 in Thick cY $ 1,500.00 $  808,500.00
Subtotal Structural $ 1,928,700

1.0 Division 40 - Process

A. Process Improvements

1 Rapid Mix system 1 ea $ 18,000.00 $ 18,000
2 Chemical Feed Sys; 2 ea $ 15,000.00 $ 30,000
3 1 ea $ 50,000.00 $ 50,000
4 2 ea $ 550,000.00 $ 1,100,000
7 1 LS $ 75,000.00 $ 75,000
8 1 LS $ 180,000.00 $ 180,000

$ 1,453,000

1.0 Improvements

A. 1 1 LS $ 1,048,576.20 $ 1,048,576
2 5000 SF $ 4.00 $ 20,000.00

5000 SF $ 7.00 $ 35,000

Subtotal Electrical $ 1,048,576

Contingencies (Market Conditions, Unknowns, etc.) 25% 1 LS $ 1,249,557.55 $ 1,249,558

1.0 Non-Construction Costs

A. 1 Administration/Legal/Permitting 2 % $ 124,960.00 $ 124,960.00
2 Floodplain Analysis 1 ea. $ 20,000.00 $ 20,000.00
3 Engineering Design/Construction Administration 20 % $ 1,249,600.00 $ 1,249,600.00

SUBTOTAL NON-CONSTRUCTION COSTS $ 1,394,560






